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AMERICAN ENGINEERING PROGRESS. 

During the spring of last year there appeared in 

The London Times a Eeries o f  fourteen articles on the 

subject of American engineering competition, written 

by a special correspondent of that journal, who had 

made a tour o f  the principal industrial centers of  the 

United States fo r the express purpose of  comparing 

American industrial methods with tho se in vo gue in 

Great Britain. This remarkable series,  which was reo 

published in consecutive numbers of the SCH::';TIFW 
A:m:HlcA:-i SlTPPLE�IE:';T. commencing July 2], 1900, was 

evidently the work of  a thoroughly qualified observer. 

I t  created a profound impreSSion upon British manu­

facturers, the most advanced of whom were already 

familiar with the broad aspects  of  a question, which 

was here more explicitly discussed.  The i nfluence of  

these articles upon the British press ,  however, was to 

arouse a considerable amount of  heated and antagonis­

tic discusEion, the consensus of opinion being that the 

articles were altogether too pessimistic in  regard to 

the future prospect s  of British t rade. 

The autho r  of  the articles has recently commenced a 

second series,  under the title, "American Engineering 

Progress ,"  in which he undertakes to prove that hi s 

prediction of last year is already being fulfilled.  The 

writer had predicted that the natural resources of  the 

United States, the energy wIth which these resources 

had been developed, the splendid equipment of American 

steel works and the large scale upon Which they were 

operated,  would prove a menace to the BritiEh steel in­

dustry, whenever the slackening of the home demand 

in this count ry should leave a surplus product available 

for exportation.  I n  the first article of this series, 

which will  be found in full in  the current issue of the 

Sn·PLE�IE:\"T. The Times' correspondent states that 

there seems noV! to be dawning the period foretold ,  

inasmuch as  American maker s  are not only sending 

their surplus product to market s that are common 

both to themselves and Great B ritain. but also are 

carrying the invasion into Great Britain it self. He 

quotes a Glasgow correspondent who ,  writing in No­

vember of last year, stated that steel rails  continued 

to be very much depressed ,  since most of  the export 

orders were being absorbed by American mills ,  at 

pri ces which British manufacturers could not at that 

tIme touch. At the same period,  another correspondent. 

writing from Middlesbrough, stated that German man, 

ufacturers were offering plates at a price with which 

it was i mpossible fo r the home manufacturer to com· 

pete.  

While it i s  admitted that the British steel makers 

are aware of  the threatened attack upon their natural 

market , and that they are doubtless taking steps to 

meet the invasion, there i s  a strong disposition , chiefly 

on the part o f  the press, to look upon the matter sim·  

ply as a spurt due to a temporary disturbance of the 

balance of  trade, whi le there is  a prevalent opinion in 

England that no country heavily protectionist in its 

settled policy can compete with free-trade in Great 

Britain . The writer admits that there is much to be 

said both for and against the latter view, but at the 

same time urges that no effort should be spared by 

Great Britain to develop h8r resources to the utmost 

and bring her blast furnaces and steel· making t rades 

to the highest pitch of excellence reached in the 

United States, Germany, or  elsewhere. 

The Times' correspondent goe s  to the root of  the 

matter when he says that a favorite method of  avoid­

ing the unpleasant admi ssion that a very real crisis 

i s  at hand, is to point to the fact that the cry of calam'! 

ity has been heard in England for the past three hun" 

dred years, one commentator on the articles on Ameri­

can engineering competition going back to the reign 

of Queen Elizabeth for a quotation to prove his point . 

Iil reply to these statements,  it is pointed ont that 

during the nineteenth century the development of the 

factory system, which in turn has been the result of  

mechanical invention,  has caused the scepter of power 
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to pass from the military to the commercial elements 

of  the nat ion. A hun(lred years ago historians meas­

ured a country's suecess by battles won or lost , but 

to-day commercial supremacy is the first material 

essential to national greatness. Although it i s  stil l  

the " man behind the gun" who will  decide the battle, 

the gun (and a very good gun, at that ) must be there, 

and, for England, th e ship to carry it, with all the 

marvelous compli cat ions of  machinery that are essen­

tial to a modern fleet .  It is  pointed out that the 

racial characteristics which have enabled Great Brit­

ain to win battles al'e not neeessarily those which fur­

nish the best defense against commercial rivalry. 

From this statement the argument passes naturally 

to a second and more important aspect, in which the 

present conditions differ from those of  the past centu­

ries; this being the increased extent to which other 

nations are competing with Great Britain in the mar­

kets  of  the wo rld .  Nothing l ike it has ever been seen 

before.  and yet it is more true to day than ever before 

that England must make and sell ,  or  starve. I n  that 

distant period of Queen Elizabeth to which one of the 

critics  of  The Times articles referred, the English 

might shut themEelves up in their island and wait for 

a Spanish Armada, perfectly secure, provi ded the 

Spaniard could not gain a footing on their shores. 

Foreign trade was a small matter then. The country 

could live without it . So it was, though in a less de­

gree, almost up to a time within the memory of men 

sti l l  living. Rapid interchanges of knowledge, no less 

than of commodities. ho wever,  have leveled distinc­

tions, making the conditions of  the race fo r commer­

cial supremacy alike for all . Great Britain was the 

first in the field, with a long start in the race. For 

the greater part of  the nineteenth century America 

was busy peopling her undeveloped territory; Ger­

many, as  we now know her. did not exist,  and the 

other manufacturing countries seemed willing to con­

cede to Great Britain the ro le she had allotted to her­

self as the " workshop of  the world." By the end of 

the nineteenth century national commerce had become 

a ruling factor in  the extended prosperity that has 

fallen to all nations; and it i s  only during a compara­

tively recent period that other eount ries have made a 

determined bid for the share which Great Britain has 

held in  the world 's  manufacturing industries.  It is  

this  which differentiates the present from the previous 

periods, and gives to the present crises a Significance 

all  its own. 

CURRENT OF 3,000 VOLTS AT THE MOTORS. 

Electric  traction on the Italian railroad systems i s  

of  special inte rest, as Italy is  not a coal producing 

country and fuel is consequently high in pric8; on 

the other hand, waterfalls are abundant, and it is 

quite natural the attention of the railroad com­

panies has been turned toward the use of electricity 

for traction upon certain of their lines, now that the 

processes of  transmission and utilization of  energy 

have been well established. Among the most inter­

esting projects  is t hat of the Meridional Railroad 

Company, by which more than 60  miles of  railroad 

are to be operated from a single generating station.  

For the first time a tension as high as 3,000 volts 

will  be used directly for the moto rs. The projects 

of this  company are about to be put in execu­

tion. The lines included in the system of electric 

tract ion undertaken by the Adriatic Company and 

Ganz & Company, of Budapest ,  extend to the north 

of Lecco toward Sondrio and Chiayenna, forming a 
system of roads which is almost independent of the 

rest of  the system, and plac8d under conditions as re' 

gard s  t raffic. These condit ions are such that an im­

po rtant freight and passenger traffic will be developed. 

It has been necessary, in  carrying out the project ,  

to  establish freight trains which are  relatively heavy, 

and to separate  entirely the frei ght and passenger 

systems.  According to the project .  the passenger 

t rains are to weigh 65 tons,  allowing 30 tons for the 

motor car; the speed will vary between 18 and 36 
miles an hour, depending upon the grades, for which 

300 hor se power will be needed. The freight trains will 

run at 10 to 20 miles an hour, and the motor car 

will  be able to draw 200 tons of load, the trains being 

made up of 15 to 20 cars. For the Valteline lines,  

forming a part of the system upon which will  eir­

culate five passenger and two freight trains at a time,  

the energy i s  est imated at 2,500 to 3,000 horse power. 

The road will  be operated by a hydraulic plant near 

the station of Morhegno . A fall of about 100 feet will  

be utilized, and the water will be carried to the gen­

erating station by a tunnel nearly three miles long, 

cut t hrough the ro ck. The station i s  to have three 

tu rbine,dynamo groups of  2,000 horse power each. 

The dynamos are of  the three·phase type, of  1,500 
kilowatt s capacity, giving ] 5,000 volts. The road is  

fed by a trolley l ine ,  and the high tension wire  i s  car· 

ried along the whole extent of the road upon the same 

po st s  (except in tunnels ) .  By a series of sub stations 

located along the road at (li stances of 6 miles,  the 

tension is reduced to 3.000 volts for tile trolley wi re.  

The system of t ro lley u sed i s  of a rather original 
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type, and has been carefully designed to meet the reo 
quirements.  Two trolley wires are used, and the cur­

rent I S  taken into the car by two contact rollers, 

formed of  aluminium cylinders of some length ,  roll· 

i n g  upon bearings carried by a boxwood shaft covered 

with insulating substance; the boxwood piece i s  sup­

ported from a heavy cast iron base on the roof of  the 

car by means of a system of articulated bars and 

springs, so that the rollers are kept well in  contact 

with the wires and can move readily in the vertical 

direction, while t he system is otherwise quite rigid. 

The motor cars are of two patterns, for freight or 

passenger service. The former carry four motors of 

125 to 250 ho rse power, being veritable locomotives; 

the latter have four motors of 75 to 150 ho rse power; 

only two of the motors work continuously, the t wo 

others being used when it is desired to obtain a 

greater tractive effort at the same speed. The trains 

are made up of a motor car and t rain of  65 tons, and 

the speed varies between 20 and 35 miles an hour.  

The t rains are electrically l ighted, heated and venti­

lated.  
...... 

CONSTRUCTION OF THE SIMPLON TUNNEL. 
The Simplon Tunnel, WhO S8 construction is being 

actively carried on,  will  considerably shorten the 

route from London and Paris  to the Suez Canal; the 

distance from Calai s to Milan, which i s  now 657 miles 

by the Mont Cenis, and 642 by the St . Gothard, wiil 

be only 565 miles by the Simplon .  The Ostend-Mi lan 

wi l l  also be shortened by 57 miles over (he distance 

via the St . Gothard. The agreement for the estab­

li shment of  a tunnel across the Simplon,  from Brigut' 

to I sella, was signed on November 25, 1895, by the 

Swiss and Italian government s; this agreement gave 

to the Swiss company of the Jura-Simplon a conces­

sion fo r the construction and operation of the new 

line. The contract for piercing the tunnel was 

awarded to Brandt. Brandau & Company, of  ham· 

burg. I n  reality, the construction includes t wo tun­

nt'ls  of single track, parallel, and having their axes 

52.4 feet di stant, uniting near the middle of the course 

into a single tunnel of 1,230 feet length,  of  double 

t rack, in which the crossings will  be made. The first 

of these tunnels was to be completed in the space of  

six years, while  the second will be t aken up only 

when the t raffic of  the line exceeds a certain ton· 

nage. The work was commenced August 15, 1898, and 

there seems to be little doubt that it will be fini shed 

within the specified time, o r  the middle of  1904. 
The method of const ruction employed consi sts in 

piercing a gallery for each tunnel; these being united 

every 600 feet by t ransverse galleries. The gallery of  

the first tunnel i s  then enlarged to the normal section; 

,yhile the enlargement of the second is reserved for a 

later period; it is,  however, utilized at present for the 

arrival of the cars, which after being loaded leave 

by the first gallery, as well as for the evacuation of  

the water and for venti lation; the latter I s  carried o ut 

on a large scale by two 500 horse power ventilators, 

operated by turbines, which force the air int.o the 

second gallery and it  comes out by the first. The 

venti lators will furnish 1850 c'ubic feet of  air per 

second,  at the pressure of 20 inches of  water, which 

is necessary to drive the air to the extremity of the 

wo rk. Except the last two, all  the transverse gal­

leries  are stopped up so that the fr�sh air arrives to 

the first gallery at a point near the end. The front 

of the work proper is ,  however, outside of the sphere 

of air-ci rculation, and a special conduit has been in­

stalled which brings 20 to 30 cubic feet per second, 

kept at a temperature of  8 to 10 degrees C .  below 

that of the walls by a system of water sprinklers. 

At the maximum working, these may absorb 15 gal· 

Ions per second.  The motive power used in the con­

struction i s  furnished by th'l Rhone; a dam has been 

established at 2'/" miles above the entrance of  the tun­

nel, and the water i s  brought to a hydraulic plant 

which utilizes a fall of 1,250 feet and a maximum 

supply of 200 cubic feet of  water per second. The 

turbines are thus furnished with an effective force o f  

2,230 horse power, which i s  well above the figure de­

termined for the needs of  the bo ring, ventilation, etc.  

This plant suffices for the northern entry of the tunnel. 

and for the southern entry a second plant has been 

established, u�ilizing the water of t he Diveria ,  which 

gives a tal l  0;' about 500 feet with a minimum supply 

o f  40 cubic feet per second, representing 1,600 horse 

power. The following table gives some of the prin­

cipal data of the tunnel, together with that of the 

three other main tunnels of the Alps. 

I 
Mont Saint -, lb , . _ cen�� Goth:� --=-:� ��Plon. 

I Feet. Feet. Feel. Fcet 
Lengt,h of tunneL......... 4�.140 49,lBG 32,590 6!,71" 
�laximnm altitllde of tnn­

nt'l .. 
�laximnm n1titudc of th' 

mountain along axil" of 
tullnel .. , . . . .. 

Iaterior temperature. 

3,795 2,826 

9,735 V.438 

Dp[!'rpPR C, Df'QTPes C Jkgn'()� C. I ])('gn-'("s c. 
2H.5° :m ,�o ]8.5° 4()O 
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At the end of August, 1900, the length of the work­

ing galleries was 11,050 feet for the north end of the 
tunnel, and 8, 130 feet for the south end, or a total of 
19,180 feet. The maximum force of workmen em­
ployed simultaneously on the two secti ons has been 
1,073. The mean progress of the dri lling has been 
12.2 feet per day; up to the present only three drills 
have been used in each section. At 6,000 feet distance 
from the entry, the temperature of the walls has 
been found to be 20.4 degrees C. for the north section 
and 28.4 degrees for the south. The ventilation has 
absorbed daily, since the month of May, 52,984,000 
cubic feet of air, of which 27,400,000 were for the north 
and 25,584,000 for the south end. The ventilators are 
as yet established only on the southern section ; on 
the north secti on the air supply is obtained for the 
present by a ventilating shaft which is heated 1:tj- jn­
crease the draught. The water-sprinkling devices are 
installed in each of the sections ; the temperature of 
the water coming out of these is 20 degrees and 15 
degrees C. for the north and south ends respectivtlly, 
when it is but 10 degrees at the exterior. The volume 
of water under pressure which is sent to the extremi­
ties of each section amounts to 703 cubic feet for the 
north end and 592 for the south. For the north sec­
tion, the mean daily consumption of dynamite is 
1,110 pounds, being 596 pounds for the mechanical 
drilling and 594 pounds for the hand dri lling ; for 
the other section this consumption is 893 pounds, with 
620 pounds for the mechanical drills. 

. . ' .  

THREE IMPORTANT PATENT DECISIONS BY THE 

UNITED STATES COURT OF APPEALS AT NEW YORK. 

The United States Court of Appeals for the Second 
Circuit last week handed down its decision in the suit 
of the Thomson-Houston Company against The Lorain 
Steel Company for alleged infringement of Letters 
Patent to Walter H. Knight, No. 428,160, for electric 
motor regulators, commonly known as the "Inter­
lock" patent. The complainant in this suit contended 
that this patent covered broadly the use of a stop Q1' 
loCk, controlled by the regulating switch of a motor 
controller, for preventing the operation of the reverse 
switch except when the regulating switch was at its 
off, or open circuit position ; or in other words, that 
the patent covered all forms of the devi ces now in use 
in motor controllers which make it necessary for the 
motorman to operate his controller handle to shut off 
the trolley current before he can operate his reversing 
switch. 

In an opini on by Judge Wallace, the Court of Ap­
peals reverses the decision of the lower court, which 
held the defendants liable under the patent, and de­
clares the patent to be invalid as to all the claims in­
volved in the suit. Judge Wallace decided : 

"The patent cannot be broader than the real inven­
tion, and that is measured by the novelty of the par­
ticular contrivances which constitute the locking 
mechanism .. . .  We are of the opinion that the broad 
claims of the patent (claims 1, 2, 3 and 4) are not war­
ranted by the scope of the real invention by Kni ght. 
As it is not asserted by the complainant that i nfringe­
ment of the fifth claim has been established, it is 
unnecessary to advert to the differences between the 
devices employed by- the defendant and the patented 
devices. We conclude that the first four claims of 
the patent are invali d, and in the absence of any proof 
of infringement by the defendant of the fifth claim, 
the Court below should have dismissed complainant's 
bill with costs." 

The same Court has also handed down its decisions 
in the suit of the Thomson-Houston Electric Com­
pany vs. The Nassau R. R. Company and The Lorain 
Steel Company, and in the suit of the Thomson-Hous­
ton Electric Company vs. The Bullock Company, et a1. 
These two suits, which were heard together on ap­
peal from the Ci rcuit Court, and in which The Lorain 
Steel C0mpany was the real party defendant, involved 
two Letters Patent to Elihu Thomson, Nos. 283,167. 
of August 14, 1883, and No. 401,085, of April 9, 1889, 
commonly known as the "magnetic blow-out" patent, 
the suits being for alleged infringement by the de­
fendant in the manufacture, use and sale of its motor 
controllers. 

The earli er Thomson patent was framed to cover 
broadly the appli cation of a magnet to an electric 
switch for the purpose· of extinguishing arcs formed 
at the switch contacts. In the opinion by Judge Ship­
man, the Court affirms the decision of Judge Thomas 
in the Circuit Court, and declares the patent to be 
devoid of patentable novelty in view of the prior art. 

The 
-
later Thomson patent involved the use of in­

sulating material in an arc-rupturing device for the 
purpose of protecting the metal surfaces of the switch 
contacts or electrodes and of the blow-out magnet from 
the action of the electric arcs. 

The Court of Appeals reverses the decision below 
which sustained the patent, and declares it invalid. 
The Court says: 

"We cannot perceive that t.he effect of the insuh-
tion in ail arc-rupturing df 1S anything more 
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than the old effect which had always accompanied 
insulation." 

These decisions of the Court of Appeals dispose <)f 
three patents claiming principles which li e at the 
foundation of the manufacture of the modern electric 
car controller, and terminate the protracted litiga­
tion which has been carried on under the patents 
against the controllers manufactured by The Lorain 
Steel Company. 

. .. ' . 
THE GLASGOW EXHIBITION OF 1901. 

The buildings to accommodate the exhi bits at the 
great exhibition at Glasgow this year are rapidly ap­
p roaching completion. Difficulty was experienced a 
short time ago regarding the delivery of the structural 
steel, but the trouble was avoided by eliminating a 
good deal of the steel work from the buildings. The 
designs for the buildings have been prepared by Mr. 
James Miller, LA., of Glasgow. There will be four 
principal groups of bnildings-the fine arts gallery, 
the machinery hall, the industrial section and the 
grand hall for entertainments-which will cover in all 
about 20 acres. 

The buildings for the industrial section are in the 
Spanish Renaissance style. The building is 700 feet 
in length by 360 feet in width, and is crowned by a 
huge dome 80 feet in diameter, which is a conspi cuous 
feature. The main avenue, 92 feet in width and 150 
feet in height, extends longitud inally through this 
building, and has a massive ci rcular arched roof. Four 
white towers spring from the building to a height of 
1S0 feet above ground level. Round the exterior of the 
dome at a height of 100 feet above the ground is a large 
balcony which affords an excellent vi ew of the whole 
of the grounds. Each corner of the building and the 
north and south fronts toward the center have a 
pavili on about 35 _feet square, and surmounted with 
minarets, so that from the exterior the erection will 
present an attractive appearance. 

The machinery hall is 500 fett in length by 320 feet 
broad, and con-sists of one central bay 100 feet wide, 
and four other bays each 53 feet in width. The 
height of the central span is 41 feet and that of 
the side spans 29 feet. The central bay is flanked 
on each side by an overhead gallery, 15 feet wide, 
from which the whole of the exhibits in the build­
ing may be witnessed. A railway is to be run into 
the hall for the conveyance of the goods, while a 
special footway is to be provided for passengers. The 
building together with the boiler house and goods yard 
covers 5lh acres. 

The exhibition buildings will cost in all, with the ex­
ception of the magnificent new art galleries, $650,pOO. 
The art galleries, in which are to be placed the art 
treasures of the city, it is estimated will cost $1,250,-
000. 

The exhibits are to be divided into eight classes, and 
all the leading countries of the world in addition to 
the British Colonies will be fully represented. The 
executive is desirous of making the secti on devoted 
to industrial design and manufacture specially ex­
haustive and adequate, and to attain this object 
deputations have been dispatched to the leading in­
dustrial centers to obtain the support of the most 
prominent manufacturers. Another important class 
is that devoted to machinery, electricity, motive power, 
and labor-saving appliances, which it  is intended to 
make the most salient feature of the exhibition. The 
exhibits are to be driven by electric motors, and every 
assistance is to be extended to exhibitors in order 
that they shall be able to display the characteristics 
of their specialties to the best advantage. In the 
marine engineering and shipbuilding section will be 
exhibited a collection of models, representing the evo­
lution of the modern ship from wood to iron, sail to 
steam, paddle to screw, and single engines to triple­
expansion engines. In the locomotion and transporta­
tion section, the l atest development of automobilism 
will be extensively represented, together with the most 
modern railway engines. Other sections include agri­
cultural and mining machinery, scientific instruments, 
archreology, etc., while a special class i!l to be reserved 
for women. 

During the time the exhibition is open scientific 
meetings will be held. The British Association will 
celebrate their annual gathering here, under the presi­
dency of Prof. Rucker, the savant of terrestial magnet­
ism. The Soci ety of Engineers and Shipbuilders, the 
Society of Chemical Industries, and several other sim­
ilar scientific and mechanical institutions wili also 
contribute lectures dealing with thei r respective rami­
fications of industry and commerce. 

• t ••• 
RESIGNATION OF COMMISSIONER DUELL. 

We regret to note that the Hon. C. H. Duell, Com­
missioner of Patents, has resigned the Commissioner­
ship to resume patent practice. Mr. Duell has been a 
most efficient executive officer of the Patent Office, and 
he will retire to private life with the best wishes of 
those who have been associated professionally with 
him_ 
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SCIENCE NOTES. 

A bust of Gauss is to be placed in the lecture room 
for geodesy and mathemati cs at the University of 
nerlin. 

Dr. Talamon, one of the physicians of t.he Bi chat 
Hospital, Paris, announces the successful treatment of 
pneumonia by injecting anti-diphtheritic serum. 

A party from the Massachusetts Institute of Tech­
nology has perfected plans for going to the island of 
Sumatra to observe the total solar eclipse of the sun 
on May 17, 1901. The party will be in the charge of 
Prof. Alfred E. Burton. 

A relief expedition sent by the Duke of Abruzzi left 
Sandefjord March 5 on boa.rd the "Capella." It is 
commanded by Capt. Stockken, father of the missing 
n:achinist of that name. The "Capella" will go to 
Franz Josef Land. They ho.pe to find alive the Nor­
wegian machinist and the two Italians who w.ere lost 
in the recent Abruzzi expedition. 

Prof. Loeb's experiments in artificial parthenogenesis 
are most interesting. He has been able to develop 
eggs of Chaetopterus, an annelid, into free-swim­
ming larvre by placing them in solutions which cause 
them to lose water. Potassium chloride solutions and 
hydrochloric acid when added to the sea water have 
been found effective in causing the eggs to develop. 
The artificially developed larvre did not differ from 
those produced by natural fertilization, and it was 
concluded that the processes of segmentation are a 
function of the constitution of sea-water . 

A London journal calls attention to what might be 
termed the "elevator disease." It says it looks as 
though people with weak hearts had, after all, better 
climb ten flights of stairs than effect the ascent by 
means of the elevator. Lift attendants have died 
sudden deaths; people with weak hearts have noticed 
ominous sensations when in the elevator. We are told 
the sudden transition from the heavier air at the foot 
to the lighter air at the top is extremely trying to the 
constituti on. Most people have experienced singular 
sensations of internal collapse when the lift floor 
sinks beneath the feet, but none suspected that the 
results might be so serious. 

A great congress is to be held in London on July 22 
of this year on the subject of tuberculosis, and the 
discussion of the experiences obtained in various coun­
tries for the cure of consumption and the best methods 
to adopt to bring about i ts eradi cation. The congress 
will last five days, and it will be supported by dele­
gates from all parts of the world, who will advance any 
information relative to the subject at their command. 
The King of England, who has always taken a keen 
interest in the cure of this malady, will open the con­
gress. One of the leading features will be a museum 
containing a number of pathological and bacteriological 
instruments, charts, models, etc. 

Prof. Pickering makes the following statement rela­
tive to the light flash from Mars : "Early in December 
we received from the Lowell Observatory in Ari zona 
a telegram that a shaft of light had been seen to pro­
ject from Mars (the Lowell Observatory makes a spe­
cialty of Mars) lasting seventy minutes. I wired 
these facts to Europe and sent out neostyle copies 
through this country. The observer there is a care­
ful, reliable man and there is no reason to doubt that 
the li ght existed. I t  was given as from a well-known 
geographical point of Mars. That was all. Now the 
story has gone the world over. In Eu rope it is stated 
that I have been in communication with Mars, and all 
sorts of exaggerations have sprung up. Whatever the 
light was, we have no means of knowing. Whether it 
had intelligence or not, no one can say. I t  is absolutely 
inexpli cable." 

Vacant lots have been successfully cultivated in 
Philadelphia under the direction of the Philadelphia 
Vacant Lots Cultivation Association. During the past 
years gardens were provided for 480 families, consist­
ing of 2,486 persons. The aggregate receipts from 
the various farms showed a total of $24,560. This is 
six times the amount expended by the association on 
the lands. Five families became so adept at garden­
ing that their savings have enabled them to hire ample 
farms of their own. Thirteen families were given 
Belgian hares for experiment last year, and the suc­
cessful results attained will cause the association to 
take up this line of industry on the farms this year. 

Dr. George G. Hopkins, of B rooklyn, has been using 
decomposed light in the treatment of consumption with 
considerable success. Dr. Hopkins' system is to use 
decomposed light as a substitute for sun rays. The 
patient is fed with arseni c, cod liver oil, etc., in order 
to build up the system and strengthen the tissues. 
Then the li ght, which restores vitality, is used and 
the patient is enabled to throw off the germs of con­
sumption. The system originated with Dr. Finsen, of 
Copenhagen. It has also been used for the treatment 
of cancer. A 15,000-candle power arc li ght is used and 
the light is decomposed by blue glass. thus allowing 
only certain of the rays to strike the patient. 
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PRODIJCTION OF PHOSPHORUS AND CHLORIDES OF 

CARBON BY MEANS OF ELECTRIC FURNACES. 

That phosphorus can be extracted from the raw and 

unmixed phosphate rock i s  demonstrated by Dr.  F.  J. 
Machalske, a chemist o f  Long I sland City, N.  Y., who 

has constructed for the Anglo-American Chemical 

Company, o f  same place, two electri c  furnaces, con­

densers, etc., for the manufacture of yellow phospho rus 

from phosphate rock, by means of  the intense heat of 

an electric arc. Our diagram represents in section 

the details of the electric furnace fo r the p ro duction 

of phosphorus. and our first engraving shows two such 

furnaces in operation.  Each furnace has a chamber, 

36 inches by 12 inches in area and 1 8  inches high, 

consi sting of carbon crucibles, lined with calcined 

magnesia and a special mixture, and covered with 

fire clay and red bricks and a mixture of  asbestos 

flour and bo rax. 

Each furnace has on top an apparatus for feeding 

the rock into the chamber; an apparatus for holding 

an electrode 8 feet long and 4 inches in diameter. 

The bottom and top electrodes are connected with 

numerous special electrical appliances, and by means 

o f  six cables, each 1,500,000 C. M., with two large 

transformers, as shown in our engraving, which are 

made by Wagner's Electric Manufacturing Company, 

and are similar to those furnished by this company 

for the calcium-carbide plant at Niagara Falls, N .  Y. 
Each transformer i s  of  2 ,000  amperes capacity, and 

provi ded with a double-pole double-th row switch, and 

an apparatus fo r regulating the electric arc and heat 

in the furnace at 32 steps, ranging from 30 volts by 

4,000 amperes to 120 volts by 1 ,000  amperes, alternat­

ing current. 

Current for the plant is furnished from the circuits 

of  the New York and Queens Electric Light and Power 

,-,ompany of Long Island City. When the current is 
turned on, in five minutes a temperature of about 

7,000 deg. is  p roduced, which smelts in fifteen min­

utes 150 pounds of Tennessee ph03phate rock, 

consisting chiefly o f  calcium phosph�te, which is 

split up into its co mponent parts, setting free 

vapors of  phosphorus. which are condensed under 

water, and the residual slag, being in a very hot, 

sirupy state. is allo wed to run off as shown in our 

engraving. 

The extraction of  phosphorus i s, so to speak, 

a complete one, as the residue of  phosphorus in 

the slag does not exceed one per cent.  The opera­

tion is a continuous one, and the arc can be drawn 

to 15 inches. The condensed vapors of phos­

phorus collect in condenser mostly in the shape 

of dark yellow colored cork shavings, which, after 

being taken out of  the condensers and treated with 

sodium-hypobromide, a s  same possesses the prop­

erty of reducing the red phosphorus and removing 

the impurities, without affecting yellow phos­

phorus, are shaped, i n  usual manner, into nearly 

white, glassy and transparent sticks. 

It is claimed that yellow pho sphorus may be 

produced by this method at a rate of. seven cents 

per pound, inclusive of  the cost o f  electric power 

2.t three cents per ho rse power hour, and phos­

phorus produced at such a rate i s  a very cheap 

raw material fo r the production o f  pho sphoric 

acid .  The production o f  chlori des o f  carbon by 

means of electric furnaces has been the subject o f  

experiments by Dr.  F. J .  Machalske, a n d  i t  i s  

stated that by treating in such a furnace a mix-

ture composed o f  salt, carbon, and sand, and condens­

ing the vapors, there is obtained a colorless liquid 

of pleasant odor, specific gravity 1.6, and boiling point 

at 172 deg. F. It may be solidified at 9 deg. F. This 

J tirutifit �mtri,an, 
liquid is carbon tetrachloride, much heavier than 

water, uninfiammable, and po ssessing higher grease­

dissolving properties than those of naphtha; and as 

it can be produced at a low cost, it is expected that 

DIAGRAM OF ELECTRIC FURNACE. 

carbon tetrachloride will find an extensive applica­

tion in the extraction of  oil s, greases, etc. 

••••• 
Recent Experiments on the Passive State of Meta)s, 

The passive state of metals is the subject of an inter-

FURNACES BEING DISCHARGED AFTER EXTRACTION OF 
PHOSPHORUS. 

esting paper read by Prof. Hittorf before the German 

Electro-Chemical Society at its recent meeting in 

Zurich. It is  known that some of  the metals, espe­

cially i ron, assume in some cases· an inactive state in 

which they acquire singular properties, and remain 

unattacked by many reagents which are u sually capa· 

ble of combining with them. The author wi shes to 

show that this  passive state is not due to a thin layer 

o f  oxide upon the surface, as has been commonly sup­

posed heretofore. He carries on a series of parallel 

experiments with iron and chromium, owing to the 

close analogy of  the two metals.  A striking example 

of  the passive state i s  found when one of the metals 

forms the anode in a certain electro lyte, when the elec­

tromotive force set up at first quickly diminishes and 

as the metal assumes the passive state is reduced al­

most to zero,  coming back to its former value when 

the circuit i s  opened. In a series of experiments, Prof.  

Hittorf forms a chromium-platinum couple, the chro­

mium being surrounded by a solution of  sodium chlo­

ride o r  nitrate, and the platinum by a depolarizer of 

dissolved chromic acid. Under these conditions, the 

electromotive fo rce diminishes more quickly as the 

current is stronger-that is, when the resi stance of the 

circuit is less. In the case of i ron. like results are 

obtained, but not with the halogen salts (except the 

cyanides ) ;  by putting in circuit a galvanometer of 

small resistance, the deviation becomes smaller, and is 

finally almost zero, but upon opening the circuit the 

electromotive force increases, and at the end of half 

an hour it returns to its former value.  The iron re­

tains all the while its metallic luster, and its weight 

is invariable. I f  left on sho rt ci rcuit for a long time, 

even for days, the iron still  remains bright and unat­

tacked; in this case the return to the normal is slower.  

This action is  found. in the c�qe of  i ron, with nitrates, 

chromates, acetates, etc., but not with sulphates. It 

will  be noted that the metal returns spontaneously to 

the active state, and this fact cannot be reconciled to 

the formation o f  a layer of oxide, for the latter being 

insoluble and not volatile, the pas:oive state should con­

tinue.  The experimenter shows, besideS, that iron 

oxidized by heat is not really in the passive state, 

as it gives, under the above conditions. about the 

same electromotive fo rce at first as the polished 

metal.  It is  found that analogous metals, nickel 

and cobalt, also assume the passive state, but the 

action is less markerl . Prof Hittorf intends sho rt­

ly to publish 2. series of interesting results ob· 

tained with silver, Jead, etc. If silver is taken 

as an anode in a sulphate of soda solution, upon 

closing the circuit there is at first produced a 

cloud due to the formation of sulphate of silver; 

this formation diminishes, and then eeases alto­

gether. I f  the silver is  now removed to another 

place free from the cloud, it  is remarkable that 

it  ceases to fo rm any mo re sulphate, but after a 

time becomes black, and by combining with oxy­

gen fo rms peroxide; after the silver is covered 

with the peroxide, the oxygen forms bubbles upon 

the surface. Lead has an analogous action in a 

solution of sulphuric  aci d.  

. . ). 
The Philippine Commi ssion has amended the 

Harbor bill by appropriating an additional $1,-
000,000 immediately, subject to the approval of 

the Governo r  General. This amount is to be 

used for the extension of the breakwater and the 

dredging of the inner harbor to a depth of  30 
feet, which will admit of the deepest ships com­

ing right up to the bulkheads. The appropria-

tion also provides for the deepening of the Pasi g 

River to a depth of 18 feet. Tile bill  of the 

Commission also autho rizes the Chief Engineer to ac­

cept additional contracts amounting to about $ 2,000,-

000 in anticipation of appropri ations by the American 

Congress fo r various improvements. 

TWO ELECTRIC FURNACES IN OPERAtION. :&:lU: TBANSFOIUdIU\S AND SWITCHE8. 
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MARCH 23, 190 I. 

THE BURRY PAGE·PRINTING TELEGRAPH. 

The development of the art of telegraphy has been 

marked by the production of  some of the most in· 

genious machines to be found in the whole field o f  

practical mechanics; and in n o  part of  it has mo re well· 

applied inventive energy been displayed than 

in the di rection of what might be broadly 

classified a s  telegraphic printing, o r  the 

automatic recording of messages by printing 

the same in the cha racters of  the Roman 

alphabet. 

Although the a rt of telegraphic printing 

had its beginning a s  long ago as the middle 

o f  the century, it is  only during the past 

few years that success ful attempts have been 

made to produce a true page-printing tele­

graph. The ingenious machine which forms 

the subject o f  the accompanying i l lustra ­

tions i s  a very success ful attempt on the 

part of  John Burry, of the New York News 

Bureau, 1 6  Broad St reet, New York, the in­

vento r  and manufacturer both of  this ma­

chine and of the well-known ticker which 

bears his name, to substitute a true page­

printing telegraph in place of  the old ticker 

with its messages written upon a continuous 

tape. 

The objects aimed at in this invention may 

be broa dly summed up under the following 

three heads: 

First: To produce a machine that would 

receive a telegraphic message and print it  

in the Roman alphabet, not, a s  in  the old 

"ticker," in a continuous line upon an end­

less strip of  tape, but in presentable page 

form, suitable for co mmercial o r  domestic use.  

Second: To provide a machine which would b e  a b­

solutely automatic, and, therefore, i ndependent o f  

both t h e  sender and t h e  receiver, thereby obviating a l l  

risk of clerical errors .  

Third: To provide a system whereby a la rge num­

ber (several hundreds, if  so desired ) of  these machines 

could be operated at one and the same time by a single 

sender at the central sta· 

tion. 

J ,ieutific �uttti,au. 
magnets in the electric circuit is shown clea rly in the 

diagra m  (Fig.  2), and befo re entering into a detailed,  

consecutive description of  the movements of  the ma­

chine, it will  be well to state briefly the pa rticular 

operations which each magnet is de signed to fulfill. 

PAGE·PRINTING TELEGRAPH MOUNTED ON STAND. 

The escapement magnet, A, controls the position of 

the escapement wheel, 2 ,  and the type-wheel, 3 .  

The power magnet, E,  has six functions: 

( 1 )  It turns the type-wheel forward or backwa rd 

1-72 part of a revolution at each pulsation; 

( 2 )  Winds the main spring, 4 (Fi g. 5 ) ; 

( 3 ) Winds the traversing spring, 5 (F'ig. 5) ; 

(4 ) Controls the unison device, 6; 

181 
1), at the proper instant for printing a character . 

The magnet, C, has four functions: 

( 1 )  By means of a pawl, 8, and ratchet wheel, 

1(, it assi sts in winding up the main spring, 4 (Fig. 5) .  

(2) B y  means of  arm, 9 ,  it  spins the shaft and fly-

wheel, 10,  and, through a worm on said 

shaft engaging a worm-wheel, 40 ,  i t  winds 

up two helical feed-springs, which, acting on 

two toothed wheels, 31, one a t  each edge of 

the paper, serve to keep them under a con 

stant tension. 

( 3 )  It operates the rod, 13,  before referred 

to as assi sting to cut in the current fo r mag· 

net, lJ. 
( 4) It operates a lever, 14 ,  whose lower 

end carries a pawl, which serves to engage 

the upper end of the arm, 1 5 , for purposes 

later explained. 

The purpose of  the magnet, D, is to bring 

the impression roller, 27, forward at the 

proper i nstant for taking an impression 

from the type-wheel. 

The qui ck-acting magnet, E. actuates a 

forked rod,  26, which forms part of a switch­

ing device,  that throws the tooth, 24 (Fig. 

1), to the right or left ,  and determines 

which of two adjacent letters on the type­

wheel is to be thrown into the printing po­

sition. 

The machine consists essentially of a base 

and two end. frames, in which latter are 

journaled the various shafts and spindles, 

and upon which are carried the five magnets 

and the numerous pawls and levers, by 

which the various movements in the machine 

a re performed. A roll of  blank paper, 5 V� inches in 

width, is ca rried upon a roller, with a steel center. 

journaled at about the midheight of the frame. It is 

maintained under a constant and even tension by means 

of two toothed wheels, 31 (Fig.  3 ) ,  one at each edge of 

the paper, the paper being pressed down upon the 

serrated periphery of the wheels by two small pressure 

rollers, 16. The toothed wheels,  31 , are maintained 

under constant tens ion by 

Broadly stated, the sys· 

tern consists of a transmit· 

ting machine at the central 

station, from which, by 

the operating of a key­

boa rd,  certain electrical 

impulses are sent out, in 

the proper sequence and of 

the proper pola rity, over 

two line wi res , to any num­

ber of printing telegraphic 

machines .  As each key of 

the transmitter is de­

pressed a t  the transmit­

ting station, e lectrical im­

pulses are sent out through 

the circuits and act upon 

a series of magnets in each 

o f  the receiving instru­

ments,  the magnets serving 

to furnish the energy fo r 

the automatic  movements 

of the machine. Fig. 5 .-TYPEWHEEL POSITIONING MECHANISM Fig. 3. -DETA.ILS OF PAPER FEED AND 
The operation of the 

printing-telegraph, so fa r 
AND ESCAPEMENT. RELEASING GEAR. 

means of a winding gear, 

which is operated by the 

magnet, C. acting through 

arm, !). As this arm os­

cillates, a knife edge on its 

upper end strikes a small  

pinion at the foot of the 

shaft, 1 0,. on which is a 

flywheel, and causes it to 

spin, a wo rm above the 

pinion on sai d shaft en­

gaging the worm wheel,  40,  

and winding up the shaft 

on which this worm-wheel 

is journaled. Upon the 

shaft, between the toothed 

wheels, 31, are two helical  

springs ,  which are wound 

upon the shaft with suf­

ficient friction to cause the 

rotation of said shaft to ex­

ert a rotationa l  effect upon 

said toothed wheels, 31, 

thus preserving a constant 

tension upon the paper. 

as its i nternal mechanica l  movements are concerned, 

is  absolutely automatic, and hence, to all  intents and 

purposes, the operator at the transmitting station,  

who may be some hundreds of  miles di stant from the 

printing telegraph, is able to print, without any pos­

sibility of error, a hundred different me ssa ges, in a s  

many different a n d  wi dely separated localities. We 

present a photographic view of the printing telegraph, 

as it appears 

when installed 

in a bus iness 

office or any 

other place of 

u s e .  I t  i s  

mount.ed on an 

i ron stand and 

inclo sed i n  a 

glass ca se, a s  

shown. As the 

roll of paper i s  

printed it  is de­

livered auto­

matically a t 

the back of the 

machine, a n d  

the p r i n t e d  

matter may be 

cut off in pages 

of any desired 

length. 

( 5 ) It  gives  oscillating movemem to wi re, 7 (1·'ig�.  

3 and 5 ) .  which throws pawl on arm 14  into engage­

ment with arm 15 ( Fig. 3 ) ;  

( 6 )  B y  means o f  a catgut, 11, i t  a ctuates one o f  the 

two contact'points, 12; and acting in conjunction with 

the vertica l rod,  13, operated by magnet, C ( Fig.  3 ) ,  

it serves to cut in the current for magnet, D, whose 

duty i t  i s  to bring up the impression roller, 2 7  ( Fig. 

This tension i s  resisted 

by two pawls, a a nd b (Fig. 4 ) ,  which engage a 

toothed wheel, ct, keyed firmly upon the steel sha ft 

tha t  ca rries the rol l  of paper. The pawls, a and b, 
are operated by the pulsations of the magnet, C, 
and are brought into play whenever a new line is  

to be commenced, the releasing o f  the wheels allowing 

the paper to be unwound a quarter o f  an i nch. which 

i s  the space between two successive lines. This es-

capement 

provided 

i s  

with 

i n g e n i o us 

mechanism to 

compenmte for 

the decreasing 

e!iameter of the 

rol l  o f  paper; 

for it is ob­

viously neces­

sary that the 

e s c a p e m ent 

wheel, ct, should 

rotate through 

a larger a rc, 

when the rol l  

i s  nea rly 

hausted, 

ex­

than 

The relative 

position of the 
Fig. 2.-DIAGRAM or ELECTRIC CIRCUIT. :ri�. 4.-l'AfE:R FEED. Fig. l . -PRINTIN G MECHANISM AND 

OSCILLATING MOVEMENT. 

it does when 

the roll  is  full; 

otherwise a n 

even feee! of a 
q uarter of an 

inch could not 
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be maintained at all times. The compensating gear 
consists of a curved wire, d/, one end of which rests 
upon the roll of paper, while the other is attached 
to a vertical sliding bar, at the center of which is 
carried a horizontal stop'piece, c.  When the paper 
is to be drawn forward, the stop, b, is released and 
the stop, a, engaged, the amount of rotation of the 
escapement wheel, d, being determined by the dis· 
tance between the inclined face, t, of the arm, e, 
which carries the escapement pin, a, and the op· 
posing face of the stop· piece, c. By this arrange· 
ment it will be seen that as the roll decreases, there 
is an equivalent increase in the amount of rotation of 
the escapement wheel, d, at each release. 

TYPE,WHEEL : The type·wheel is a small disk of brass 
with the alphabet cast in soft rubber around its pe· 
riphery. This wheel i s  capable of rotation, osci llation 
and lateral or  transverse motion, these movements be· 
ing secured in the following manner : I n  the first place, 
there is a helical mainspring, 4, extending entirely 
across the machine, which is kept under tension by 
two pawls, T and 8, operated respectively by magnets, 
B and C, as already described. This mainspring is in 
frictional contact with the shaft on which the ratchet 
wheel, K, is keyed, and one end of it  is attached to 
and actuates a gear wheel, 17 (Fig. 5) , which in turn 
rotates the pinion, 18, and shaft, 19. The shaft, 19, 
is clutch-connected by coiled springs, 50, with a tri­
angular shaft, 20, on which the type-wheels, 3, and car­
riage, 21, sli de, and by which the type-wheel, 3, is 
rotated .  The smaller triangular shaft, 2 2, just below 
serves as a guide, and i s  engaged by the lower elbow of 
the carriage. The ink roller, 23, is carried on an arm 
of the carriage, and is inked every time it paf'Hes the 
ink- brush of the ink tank, 24 (Fig. 5) . l!naer the 
constant tension of the mainspring, 4 ,  operating as 
described, the type-wheel tends to rotate in a constant 
di rection, but is controlled by the escapement wheel, 
2, which is operated by the magnet, A. The escape­
ment is so arranged that a single pulsation of the 
magnet causes the type-wheel to rotate through the 
space of two letters. Thus, if the type-wheel is to be 
rotated through the space of six letters, there will be 
three pulsations of the magnet, A ,  three teeth of the 
escapement being allowed to pass. When this has oc­
curred, the wheel is brought up in its approximate 
position, or  midway between any two letters, and it is 
now necessary to move the type-wheel to the right or 
left just half a space, or 1-72 of a revolution, in order 
to bring the desi red letter to the exact position for 
printing. This small movement is accomplished by 
means of the V-shaped, reciprocati ng, tooth, 24 (Fig. 
1) , which is controlled by a magnet, E. This tooth is 
pivoted at 55 (Fig. 5) on a rocking arm, whose move­
ment is derived from the magnet, B, as shown in Fig_ 
5 .  The V-shaped tooth engages a star wheel, 25, which 
is carried on the same triangular shaft, 20, as the type­
wheel. After the esca1)ement has brought the type­
wheel to the mid-position between two letters, the 
magnet, E, by means of the forked arm, 26, throws a 
small tongue, 1, to the right or left of a guide pin, 
placing it  in such a position that, as the tooth, 24, 
comes up, i ts right or left-hand face will engage the 
Etar wheel, turning it 1-72 of a revolution to the right 
or left, according as the right or left-hand letter is to 
be brought into the printing position. The move­
ments involved in these operations, acting by means 
of catgut, 11, and vertical rod, 13, on the contact points, 
12 (Fig. 5) , cut in the current for magn et, D (Fig. 1) , 
which, by means of a pawl, 30, and ratchet wheel, 51, 
brings the impression roller, 27, forward and prints 
the letter on the paper. 

The transverse motion of the type-wheel across 
the machine is accomplished by means of a cord (Fig. 
5) which i s  attached at its center to the type-wheel 
carriage, 21, and extends parallel with the guide bar, 
22, passes over two small pulleys at the end of this 
bar, and is wound at each end on two drums, 28. The 
drums are rotated by means of the ratchet wheel, 29, 
and the pawl, 35, at -every ,pUlsation of the magnet, 
B, each movement · of the ratchet causing the type­
wheel to travel transversely the space of one letter.  
The ratchet also winds up the helical spring, 5, on the 
shaft that carries the ratchet wheel and drums, and 
when i t  is desired to return the type-wheel for the 
commencement of a new line the pawl is automatically 
released, and the tension of the helical spring, 5, 
draws the type-wheel sharply back to the starting 
point, ready to commence the next line. 

The printing done by this most ingenious little ma­
chine is remarkably even, and in its spacing and gen· 
eral typographical excellence it  compares favorably 
with the best work that is turned out on the type­
writer. We are informed that during the past six 
months over one hundred and fifty of these printing 
telegraphs have been put in operation in New York and 
Chicago, the number being limited by the capacity of 
the shop in which the machines are constructed .  

. . . . .. 
In 1900 applications for patents in the United King­

dom amounted to 23,909. In the previous year the 
number was 2b,775, showing a decrease. 

J ( ieutif i( !lUeri(au. 
TRANSPORT SERVICE TO THE PHILIPPINES. -I. 

It is  unfortunate that a certain branch of the War 
Department, whose duties are in many respects more 
perplexing, arduous, and, at times, heartbreaking, than 
those of any other branch, should be the least in the 
public eye, and be apt to receive the smallest amount 
of credit for its services. We refer to what is known 
as the Quartermaster's Department. The efficiency 
of an army has, in every age, been measured largely 
by the effectiveness of its methods of transportation ; 
and the modern developments in the a rt of war have 
been such as to render the work of the Quartermaster's  
Department of greater importance than 'at any previous 
period. Never, surely, have armies depended more 
absolutely for their success upon an efficient system of 
transport than those which, during the past two years, 
have been engaged in the mountains and swamps of 
the Phi lippines and on the broad veldt and among 
the rugged kopjes of South Africa. 

The Quartermaster's Department is not merely 
charged with the duty of p roviding means of transpor­
tation of every character, either under contract or in 
kind, which may be needed in the movement of troops 
and material of war, but i t  has a great variety of 
other duties, incidental to the equipment, housing and 
supplying of an army. It furnishes all public animals 
employed in the service of the army, the forage con­
sumed by them, wagons and all articles necessary for 
their use, except the equipment of cavalry and ar­
tillery. I t  furnishes clothing, camp and garrison 
equipage, barracks, storehouses and other buildings ;  
constructs and repairs roads, railways and bri dges ; 
builds and charters ships, boats, docks and wharves 
needed for military purposes ; and attends to all mat­
ters connected with military operations which are 
not expressly assi gned to some other bureau of the 
War Department. 

Beyond being aware of the fact that we have a 
considerable army in the Philippines, which is re­
cruited and furnished with supplies from this coun· 
try, the general public has but little knowledge of the 
vast amount of labor and expense entailed in the 
mere transportation of troops and supplies to those 
far-off islands of the Pacific. It is a fact that at one 
period of the war the fleet of army transports num­
bered no less than seventy large ocean-going ships, this 
being the number engaged at the time when the vol· 
unteers were being brought home and the regular army 
carried out to Manila. As this work was completed 
the transports were gradually discharged from service, 
until, at the present time, the fleet consists of twenty­
six transports owned by the department, and eleven 
vessels which are employed under charter, maki ng a 
total of thirty-seven vessels. The magnitude of the 
operations of the Quartermaster's Department may be 
judged from the fact that during the past fiscal year 
transportation was furnished by rail, water, wagon 
and stage, exclusive of the Army Transport Service, 
for 747,399 persons, 18,455 animals, and 328,801 tons of 
freight ; while the army transports carri ed 104,42 2  pas­
sengers, 13,397 animals, 310,683 tons of freight, and 
2;523,836 packages. 

The army transports range in size from the "Ingalls" 
of 1,147 tons, and a carrying capacity of 26 officers 
and 260 men, up to the "Grant" of 5,658 tons, and the 
"SHeridan" of 5,673 tons, the former with accommo­
dation for 68 officers and 1,836 men, and the latter 
accommodating 93 officers and 1,843 men. Six of the 
transports are of from 5,000 to 6,000 tons, these being 
the "Grant," "Hancock," "Logan," "Meade," "Sheridan" 
and "Sherman ; "  three, the "Crook," "Sedgwick" and 
tne "Warren," are of between 4,000 and 5,000 tons 
burden ; six vessels, the "Buford," "Kilpatrick," "Law­
ton," "Relief," "Sumner" and "McPherson," measure 
from 3,000 to 4,000 tons burden ; while five vessels, the 
"Burnside," "Egbert," "McClellan," "Rawlins" and 
"Rosecrans," are of from 2,000 to 3,000 tons. Of the 
chartered ships, two, the "Indiana" of 2,484 tons, and 
the "Pennsylvania" of 3,166 tons, are used as troop 
ship s, while the other nine, which are vessels of from 
3,500 to 5,000 tons displacement, are used for the 
transportation of horses and mules, and live stock_ 
The chartered vessels cost from $650 to $700 ,per day 
for charter alone. 

The army transports are fine, seaworthy vessels, 
many of which like the "Meade," which was formerly 
the "City of Berlin," had previous to their purchase 
done duty for a considerable number of years in the 
transatlantic passenger trade. Others of the trans· 
ports were vessels  that, although they were built pri· 
marily as freighters, were furnished with a consider­
able amount of accommodation carried on superstruct­
ure decks amidships. When a transport is purchased she 
is 

'
sent to a shipyard where she i s  carefully surveyed 

and a very comprehensive specification is drawn up for 
her refitting and renovation. The special require· 
ments of the transport service necessitate a large 
amount of structural refitting, which, together with 
the furnishings and accommodations for officers and 
men, bring the cost of reconstruction to a very high 
figure. I n  the- first place, the hold of the vessel must 
be adapted to carry the class of cargo required for 
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army vilrposes, the hatches and holds being so reo 
arranged that the stores necessary for the subsistence 
of from 1,000 to 1,500 officers and men, for seventy 
days, may be at all times accessible. This necessitates 
that about 175 tons of provisions be placed so that they 
can be drawn upon daily as required_ Provision must 
be made for keeping a large amount of meat in stor­
age ; vegetables must be stored in special gratings 
under lock and key ; and various other special fittings 
must be put in place. A complete system of ventilation 
has to be installed ; for where such large numbers of 
men have to be confined between decks, much of the 
time in tropical climates, special appliances are nec­
essary for drawing off the polluted air and supplying 
large volumes of fresh air. The ventilation usually 
consists of four fans carried on deck, which are ca· 
pable of supplying from 75,000 to 100,000 cubic feet 
of air per minute_ The air is delivered to fore and 
aft lines of galvanized i ron conduits, which extend 
the whole length of each of the living spaces. From 
these mains, numerous branch lines extend athwart­
ship. The foul air is carried off either by exhausting 
fans or by means of uptakes and ventilators. Steam 
coils are provided in the conduits by which the air 
can be warmed, as required, in the winter. 

The distribution of officers and men and supplies in 
two of the latest and best of the transports, the "Kil­
patrick" and the "Buford," is as follows : The hold is 
devoted entirely to freight ; the orlop deck above the 
hold contains the refrigerators and storerooms ; the 
between deck is given up entirely to sleeping accommo­
dation ; the main deck contains two separate lavatories, 
two separate mess decks, and sleeping accommodation. 
The spar deck contains the hospital, officers' state­
rooms amidships, and spaces for the p romt;lnading and 
recreation of the troops ; while the p romenade deck 
contains other staterooms and is reserved entirely 
for the use of the officers. 

One of our illustrati ons shows the sleeping accom· 
modation on the between decks. The bunks are ar­
ranged in tiers of three. They are of a type which 
has been designed with a special view to ventilation 
and cleanliness. It  was found that it was absolutely 
impossible to use the old mattress bunk, and at the 
same time keep the sleeping accommodations free 
from vermin. Moreover, in the hot and muggy atmos­
phere of the tropics the mattresses were stuffy and un· 
comfortable. The standard type of bunk herewith 
illustrated is known as the Lane-I rwine. It is car· 
ried on four standees of 1V:J -inch gas-pipe. The bed 
proper consists of a stout piece of canvas laced into a 
gas-pipe frame, the frame being in turn laced to the 
sides of the bunk .

. 
These bunks have been found cool 

and comfortable in the tropics, and they have the 
great advantage that the canvas bottom can be unlaced 
and washed. In the hospital the beds are, of course, 
provided with mattresses, and they are arranged only 
two deep. The floor, moreover, is carpeted with lino· 
leum, and other measures are taken to provide special 
comfort. The mess deck is ,provided with tables and 
benches with folding legs, which are so constructed 
that they can be folded into a very small space and 
stacked away in racks at the si de of the deck, leaving, 
as shown in our illustration, a large open space for 
promenading and recreation. The refitting of the trans­
ports necessitates the thorough overhauling of the 
plumbing and piping, and the provision of many thou­
sands of feet of new lines. Much of this new piping i s  
o f  copper a n d  brass, a n d  the lavatory fittings are of 
solid porcelain instead of porcelain-lined ware, which 
is found to give only indifferent service. By the time 
the transport has been thoroughly renovated and refit­
ted the cost has run up to a ,pretty high figure, not far 
short, indeed, in the largest vessels, of half a million 
dollars, the actual cost of refitting the "Buford" at 
Newport News being $397,637, while the cost of refit­
ting the "Kilpatrick" at the docks of the J. N. Robins 
Shipbuilding Company, of New York, was $408,000. 

It is the aim of the Quartermaster's Department to 
run transports, if possi ble, with a full load of freight. 
Some of the larger vessels carry as much as 2,000 
tons of cargo, in addition to a complement of 1,900 
officers and men. It has been found that if the ship has 
a full complement and full cargo, transportation can be 
carried on very much cheaper by the Quartermaster's 
Department than it can be by shipping troops and sup­
plies by the various steamship companies. Thus, one 
voyage of the "Crook" from New York to San Juan and 
return cost $9,761.39, whereas the cost estimated at the 
current rates of civil lines of steamships would have 
been $19,907, a saving of $10,145.61. Another voyage 
of the "Crook" from New York to San Juan and back 
would have cost $26,419. 29 had the men and suppli es 
been carried upon regular lines, whereas the actual 
cost by the transport was $14,062.94, a saving of $12,· 
356.35. It is the opinion of Major Carroll A. Devol, 
the general superintendent of the Army Transport 
Service, to whom we are indebted for our illustrations 
and particulars, that although good results, as shown 
by these figures, are being obtained under the prestlnt 
system of purchase and reconstruction of ships, even 
better economy could be realized if the department 
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were to design its own ships and embody in them all 

the experience which has been gathered i n  the S.panish 

and Philippine wars . I n  conclusion,  we are glad to 

be able to state that letters have been received by 

:'.1ajor Devol from both officers and men on thei r ar­

rival a t  Manila ,  stating that the system of accommo­

dation as ca rried out on our transports is very success­

ful, and that the spaces devoted to sleeping accommo­

dations for the men ha d,  indeed, been found to be,  in 

the tropics at least, the bes t  ventilated and most com­

fo rtahle portions of the ship. 

. ' . .  
A lI torno b i J e  N e ,vs. 

After a two-yea r struggle with Chicago's bad streets 

(he Ill inois Electric Vehicle Company, operating a 

hundred auto cabs, has decided to go out of existence. 

Word to the effect that the di rectors of  the cab com­

pany would recommend the winding up of  the com­

pany ea rly next month was given out.  The directors 

say that at the present time Chicago is not ready for 

modern improvements in the way of electric cabs. 

The road which has been in construction for some 

time past in Madagasca r,  from Tananarive to the 

coast, has recently been finished,  and this will give a 

new impetus to affairs in the colony, especially in the  

matter o f  transportation, as  formerly all the  goods 

brought to the capital were taken across the country 

by native carriers .  The opening o f  the roa d  will no 

doubt be followed by the use of the bicycle and the 

automobile.  A number of different transportation en­

terprises are now on foot, and several of these  are to 

use automobile systems.  It may be remarked that the 

last 40  miles of the road,  which was laid  through the 

forest, was finished in the space o f  three months by a 

force of 25 ,000  men. 

The London Electri c Omnibus Company, in its last 

council meeting, decided to adopt an electric o mnibus 

system in preference to traction by electric tramway.  

The report concludes by demanding of the stockholders 

the amount necessary fo r the construction of three 

hundred omnibuses of small pattern, the price of  each 

being estimated a t  $2 ,200 .  The total of $ 6 60 ,000  thus 

furnished will equip the system on a large scale.  Lon­

don is thus taking the lea d  in the question of electric 

omnibus traction, following the example o f  Berlin, the 

only city of  Europe where the electric omnibus has 

come into use to any extent. The latter ,  it will be re­

membered, have been constructed by Siemens & Halske, 

and work with accumulato rs in most of the s treets ,  

using the  trolley wire  when they pass along the  line 

o f  the tramway. 

A number of automobile tours are being organized 

for the coming season. Among these may be mentioned 

the tours of England, Italy, and Belgium. The tour of 

Belgium, as organized by the Automobile Club, will 

consist of seven stages; it is to be held in the latter 

part of  July. The seven days of the tour include the 

following routes : First day,  Brussels-Malines-Ant­

werp, 26 miles; second day, Antwerp-Liege, 75 miles; 

third day, Liege-Spa , 30 miles; fourth day, Spa­

Namur, 45 miles; fifth day, Namur-Charleroi,  2 5  

miles; sixth day, Cha rleroi-Ghent, 6 6  miles; seventh 

day, Ghent-Ostend, via Bruges, 3 5  miles .  The prizes 

will include gold, silver, and bronze medals ,  besides a 

prize of $800 .  At Ostend, the terminal point of the 

excursion, will be organized a series of  ra ces ,  as well as 

an automobile exposition. 

The Automobile Club of France has finally decided 

upon the three champions who are to represent i t  in 

the International Cup race. These are Cha rron, 

Levegh and Girardot. Charron won the cup last year,  

and has besides made many notable records . I n  1 8 9 7  

he w o n  t h e  Paris- Dieppe race, a n d  in 1898  t h e  Paris­

Bordea ux over Rene de Knyff; he also gained the 

Pa ris-Amsterdam race of that year.  I n  1 8 9 9  he was 

victor in the Pa riS-Bordeaux race, and made the rec­

ord in two stages of the Tour de I<'rance. Last yea r  

he was second to R e n e  de Knyft; in t h e  Nice- Ma rseilles 

race, but won the Gordon Bennett Cup over the latter 

and Girardot. It  will thus be seen that his career has 

been a successful one. Levegh commenced to make his 

record in 1 8 9 8  in the Paris-Amsterdam race, where he 

was seventh, but in 1899 ,  with a fou r-cylinder machine, 

he won the last stage of the Tou r  de  France, from 

Nantes to Cobourg. Shortly after he came out fi rst 

in the Bordeaux-Biarritz race. In September, 1899, he 

made a dead heat with Gira rdot for the fi rst place in 

the Paris-Ostend, beating Cha rron and Lemaitre, and 

in the Paris-Boulogne was second to Girardot. Last 

yea r  he won the coast race, Nice-Turbie, and the mile 

dash at Nice, and carried .off the honors in the Paris­

Toulouse,  the great race of  the year. Girardot was 

called for a long ti me tp e "eternal second,"  as, in fact, 

he was second i n  most of the 18 98-1899 races .  He car­

ried off his fi rst victory in the Paris-Ostend,  and then 

in the Paris-Boulogne, after having been second in the 

Tou r  de  France and the Pa ris-Amstenlam. He won 

the Perigord Cup and was second in the International 

Cup race. It will be seen that the Automobile Club 

has made a wise choice o f  the defenders of the cup for 

this year.  

J ( itu tifi( �tUtri(au. 
@orresponiJence . 

To the Edito r  of the SCIE.'i'TIFlt' A�IERICA:\" :· 
During the past few yea rs I have been greatly in­

terested in  naval matters ,  and of late I have been par­

ticularly interested in the correspondence relative to 

our new armored cruisers of the " Cali fornia" and 

"Ma ryland" types which has been published in your 

issues of  February 9 and 1 6  and Ma rch 2 .  I t  would 

certainly seem that, in view of their great size,  these 

ships are deplorably weak in battery power. To 

remedy this defect, your correspondents have sug­

gested the addition of four 8·inch guns to their pres­

ent battery of four 8-inch and fourteen 6-inch rapid­

firers .  While the adoption of  this plan would success­

fully overcome their inferiority in offensive power, it 

would also necessitate the entire re-a rrangement of  

their 6-inch and secondary batteries, with the  possible 

sacrifice of  some of the 3-inch rapid-fire guns . This 

would occasion a re·apportionment of weights awl 

changes in design which. on consideration of the fact 

that the contracts for these ships are already ( o r  

about to be ) signed, might be undesirable. 

Would it not be a better and simpler plan to substi­

tute 7-inch rapid-fi re gun s in place of the 6-inch rapid­

firers ? This would involve slight modifications i n 

the gun positi ons ,  a reduction In the number of roundfl 

of  ammunition per gun, and an increase in the total 

displacement of the ship, but the eno rmous increase 

in muzzle energy would mo re than offset these incon­

veniences .  Although there is no 7- inch gun in exis­

tence in ou r  navy at present, I notice by your issue 

of  December 22, that there is an experimental gun in 

process of construction. As it will be two years and 

a half before the batteries can be installed on these 

new cruisers, there will be ample time for the Bureau 

of  Ordnance to ascertain the merits of this gun by 

practica l  tests, and commence the construction of 

others.  

The details o f  the 7-inch gun are unknown to the 

writer, but it  would not be unfair,  It  seems to me, 

to assume tha t  its projectile will weigh about 1 7 5  

pounds ,  and that t h e  combined weight of g u n  a n d  

mount w i l l  n o t  exceed that of t h e  6-inch gun by more 

than 1 0  tons . These dimensions are adopted a rbitrarily 

as a result of  observing the data of the 7 . 5  Vickers­

Maxim rapid-fire gun, a description of which was pub­

lished in your issue of January 12. On our new cruis­

ers, 140 tons is allowed for the 6-inch ammunition 

supply, at the rate of 200 rounds per gun. Thus ,  the 

substitution of 7-inch rapid-firers for the present bat­

tery of 6-inchers,  with the reduction of  the ammuni­

tion supply to 150 rounds per gun, would make an 

increase of about 4 4  tons in weight of  ammunition, 

and 140  tons in the weight of the guns and mounts, 

or  184  tons in all ,  a compa ratively small  item in a 

13 ,800-ton ship. Also, a gun firing a 1 7 5  pound pro­

jectile at a velocity of 2 ,900  foot-seconds ,  or mor.?, 

would be as much superior to the 6 ·inch gun as the 

6-inch rifle is to the 5-inch, both in penetrative and 

destructive power. 

There is no cruiser afloat to-day which could stand 

up before the tremendous amount of  energy concen­

trated in  a battery of four 8·inch and fourteen 7-inch 

rapid-fi rers, and even the new Italian ships (whose 

design calls for a battery of twelve 8-inch rapid-firers ) 

would find their match in the "California ."  At some 

time i n  the nea r  future, the many improvements in 

the resisting qualities of armor of moderate thickness 

will render the 6- inch weapon useless at the ordinary 

battle ranges .  Indeed, I understand that it  is with a 
view of meeting such a contingency tha t  the 7-inch 

and 7 .5-inch guns have been designed. Why, then, 

do we not follow the principles of the old maxi m.  "An 

ounce of  prevention is worth a pound of cure,"  by fore­

stalling the contingency ? Why do we not hold true 

to our traditions of the War of 1 8 1 2  by placi ng our 

new cruisers in the same relative positions as our 

fa mous old frigates which ca rried 24-pounders where 

their opponents carried 18 's ?  Why, in the name of 

common sense, do we not build ships which will carry 

heavier batteries than those of 4 ,000 or 6 ,000  tons less 

displacement which were designed three or four years 

a go ?  I f  fighting is the primary object of  a wa rship,  

it  would certainly seem tha t  her offens ive power should 

not be made of secondary importance to other qualities 

in her make-up.  

Your correspondents complain,  and j ustly, that a 

deplorable deficiency in offensive power is also to be 

found in the semi-a rmored cruisers of  the " St.  Louis" 

type. Could not their defect be remedied in the same 

manner as that suggested for the "Cali fornia" and 

" Ma ryland" types ? It is ea rnestly to be hoped that 

our naval constructors will see fit to bring these fine 

ships up to the superior standard of excellence which 

they have attained in the latest battleships. 

The events of the last three yea rs have heightened 

public interest in the navy to an un usua l  ctegree, and I 

am sure that a large number of yo-,:;,' readers are keenly 

interested in the naval information which appea rs in 

such generous quantities i n  your columns . 

PAUL D. E�Il\IONS. 
East Boston, Mass. 

E Il�iu eeri n:!,' N ot e s .  

A controversy over the asphalt lakes in  Venezuela 

has been adjusted and the case will be heard in the 

loca l courts.  

The Metropolitan and District Railways of London 

have suffered severely owing to the competition of the 

omnibuses and the Central London Railway. They 

have been losing at the rate of $7 ,000  a week for the 

last half yea r, and the Di strict Ra ilway has decided 

to adopt electric traction. The change can be effected 

at  a moderate cost and in a short time. The directors 

have been given full power to raise additional capi­

tal .  

There was a substantial increase in  the traffic 

through the Suez Canal in 1899 .  Three thousand five 

hundred and three vessels passed through the canal 

in 1898; in 1899 the number was i ncreased to 3 ,607 ,  

representing an increase of 1 0 4  vessels and a gain 

of  657,017 tons .  T h e  average time consumed in pass­

ing through the canal in 1899 was eighteen hours and 

thi rty-eight minutes, about half  an hour longer than 

was necessary during the previous year.  

The consumption o f  ice i n  Brazil is constantly in­

creasing. This is due principally to the demand for 

ice in restaurants, hotels and other public places. 

Foreigners are most insistent in their calls fo r ice. 

Our consul at Santos is of  the opinion that an ice 

company would prove a profitable undertaking in that 

place, the use of  ice being practically unknown i n  

the fish, vegetable a n d  meat ma rkets .  H e  a lso thinks 

the American refrigerator would sell well i n  Brazil .  

The first stone bridge with ring stones Quilt in the 

u nited States is claimed by the town of Ipswich, Mass. 

It was built by the town and county in 1764 .  The build­

er  was Col.  John Choate. There are two spans, each 

of 28 _ feet. When the time drew near for the false­

work to be removed the inhabitants of the town became 

greatly excited,  and people thought it would not stand 

its own weight. Col .  Choate had his horse ready to 

take him out of the country if the bridge fell. The 

falsework was successfully removed, however, and the 

bridge still stands, although it trem bles a little with a 

heavy team. It was widened in 1838 .  

It  is  proposed to renovate London Brictge a t  a cost 

of $ 5 00 ,000 .  The footways are to be widened from 

their present width of nine feet to fourteen feet. A 
new granite corbeling is to be provided; the pa rapet 

will be reconstructed upon an open design so that the 

dust may escape into the river below ; and the center 

o f  the bridge is to be brilliantly i lluminated. The 

question a rose as to whether the existing foundations 

of the structure would be sufficiently strong to sup­

port the suggested additions, but the report of Sir 

Benjamin Baker, who ma de a careful survey of the 

bridge, is affirmative. It is proposed to ca rry out 

the work immediately. vVhen the Tower Bridge was 

opened, it  was generally considered that the new 

m eans of  communication between the north and south 

sides of the river would considerably relieve the stress 

of traffic over London Bridge, but the decrease in the 

traffic over the latter bridge is scarcely a ppreciable. 

A new English port of call is to be established at 
Dover for the transatlantic liners plying between 

New Yo rk, Germany and Holland.  The scheme has 

been in embryo for several years,  but the construc­

tion of necessary accommodation for the vessels ,  in 
which the port is at present deficient, would have 

entailed such a heavy expenditure that it was aban­

doned. Since the Admiralty- Department commenced 

operations upon an i mmense national harbor, the con­

tract for which amounts to $ 2 0,000 ,000 ; and have 

notified the municipal authorities that the Admiralty 

pier, which is at present used as a landing stage for 

the steamers plying across the Channel, will be re­

quired for national purposes; and that there was con­

siderable danger of the shipping trade of Dover being 

transferred to another port containing better accom­

modation, it has been decided to carry out immediately 

the construction of docks, piers ,  wa rehouses, etc. A 
new pier for the berthing of the steamers is to be 

erected and will be completed in  about four and a half 

years '  time. It  will extend pa rallel with the presen t 

Admiralty pier, and will be 1 ,600  feet in length, and 

3 5 0  feet in  width.  There will be eight sets of railway 

tracks to provi de accommodation for ten or twelve 

trains at a time, and there will a lso be four landing 

sta ges for the s teamers. The pier fo r its entire length 

will be covered, thus converting it into an immense 

ra ilway station. The building of  this part of the 

work alone will amount to $ 1 . 1 ]  0 , 000 .  A p i e r  has ju;;t 

been completed at a cost of  $ 2,750 ,000 .  An extensive 

commercial dock with quay space extending to 14 

acres,  which is in course of construction, and which 

will provide berthing accommodation for vessels of the 

proportions of the "Oceanic," will cost $ 6 , 250 ,000.  
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A PECULIAR RAILROAD ACCIDENT. 
Unfortunately, railroad accidents are not of great 

rarity in the United States. One of  the most peculiar 

accidents which has occurred in some time took place 

at White Pigeon,  Mich . ,  February 23, on an embank­

ment on the main line of  the Lake Shore and Michigan 

Southern Railway, close to a junction.  An engine 

pushing a snow·plow came into col lision with a freight 

engine standing still ,  and the snow-plow ran under 

the locomotive of the freight train,  which rose 

in the air and landed on top o f  the other engine 

pushing the plow, as shown in our en­

graving. Two t rai nmen ri ding on the 

top of the plow were killed, and the en­

gineer of  the engine which landed on 

top escaped unhurt. The fireman also . 

jumped , and escaped with slight bruises. 

• • •  
THREE CHARACTERISTIC TYPES OF 

AMERICAN D INOSAURS. 

BY J. CARTER BEARD. 
THErR EVOLUTION. 

Modifications in the structure of ani ­

mals, fitting them to procure with the 

least po ssible difficulty the food upon 

which they subsist,  afford unfailing keys 

to the history of the development and 

character of  thei r  envi ronments. 

Jeieu tifte jtUttitlU. 
us, in a general way, of the plan of structure of the 

megatherium, insomuch as the comparative wei ght 

and strength and development o f  the hind quarters of  

the great reptiles afford absolute proof that  they also 

must have sat upright, t ripod fashion, supported by 

their hind legs and powerful and massive tai l s. 

In the case of the megatherium, it is quite .possible 

that the peculiarities of  its structure point to the 

selection of  some particular sort of vegetation. Mr. 

Woodbine Parish thought i t  was the agave, o r  Ameri­

can aloe,  upon which it fed, but in the case of the 
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dinosaur shown in our illustration, Ceratosaurus nasci· 

cornus, which reached a length of  twenty-two feet. 

By assuming an upright position, this and other dino­

saurs were, it i s  likely, sometimes able to elude their  

prey. 

IlE SCHIPTION OF THE THREE TYP�JS.  
Largest of  all  quadrupeds that ever trod the earth, 

the enormous brontosaurus, which reached the length 

of from sixty to pp,rhaps seventy feet, and certainly 

weighed more than twenty tons, presents one o f  the 

most perplexing problems ever offered the paleontolo­

gist. How such an immense mass of al­

most brainless living flesh, with, so far 

as is known, no means of defense or 

refuge of  escape, except taking to the 

water, in which he could be followed by 

powerful, agile, and more intelligent 

foes, escaped almost immediate extinc­

tion passes conjecture. How such an ani­

mal could stand upri ght upon d ry land, 

under the terrible stress and pull  of 

gravitation, which would put to the se­

verest test the strength of cohesion of 

the mere flesh, muscle and bone o f  which 

he was built,  is a question not easily 

answered. Paleontologists hav e  lately 

been inclined to believe that the bronto­

saurus never came ashore, but an animal 

with four well-developed legs and feet 

formed for walking seems scarcely built 

for an exclusively aquatic life, and noth­

ing that is  known in natural history af­

fo rds a parallel for such a state of 

things. The great beast, with its great 

body, long neck and disproportionately 

small head, is in the water at the left of 

the illustration. 

Selecting an extreme case for illustra­

tion, the tardigrades, the gradual change 

in the surroundings of  the tribe can be 

read ily enough reasoned out in the trans­

formation of one branch of the phyllo­

phagous bruta, the enormous megathe­

riods, with their peculiar conformation, 

allowing them to sit upri ght,  kangaroo­

like, and reach fro m  the earth, pull  down 

and devou r  the foliage of the trees, to 

animals measuring less than three feet 
WRECK OF TWO ENGINES AND A SNOW-PLOW, WHITE PIGEON, MICH, Nearer to the foreground on shore i s  

seen t h e  great horned dinosaur, Cerato-

in length, the sloths, with radically different methods 

o f  procuring the same kind of  food.  So perfectly 

have the latter become fitted to a leaf-eating, arboreal 

life; so complete is  the adaptation of the sloth to the 

nature and habi t  of  growth in the trees in which it  

lives, that its  organism, in its  entirety and in every 

least part, demands a vast primeval forest of many­

branched trees where the animal can pass its whole 

life, migrating from one contiguous bough to another, 

in search of fresh food supplies, without having any 

more cause to feel its deficiency in not being able to 

progress over the ground, to which it need never  

descend, than the  seal o r  the dolphi"n in not being able  

to  range over field  and fo rest. 

The reverse of  this  rule i s  obviously true. The more 

perfectly we become acquainted with the nature of the 

food supplies of any species or of any race of animals, 

the more unfailingly we can trace the evolution and 

describe the development of  the type which forms the 

subject o f  investigation.  A remarkable uniformity is 

observable i n  the conformation of the great terrestrial 

reptiles o f  the Mesozoic era. Its  character reminds 

dinosaurs there was no alternative.  

The sparsely-branched and columnar forms of vege­

table growth which afford little accommodation to 

arbo real animals consisted principally of Gymno­

sperms, especially of Cyads, which at thi s  period 

reached thei r  hi ghest development, mingled with 

palms, tree ferns,  many species of Filicinffi of  lesser 

size, giant equisetums, liverworts, club mosses, and 

some h erbaceous and some aquatic plants. The 

straight, upright shafts of  the larger fo rms of  plant 

life arose from the naked soil , fo r grasses had not yet 

clothed the earth. 

Almost the only food supply the vegetable world 

afforded was the leaves, shoots ,  and young twigs of  

such trees  as then grew,  and to reach these required 

the great stature and peculiar build o f  the herbivo rous 

dinosaurs. 

The bipedal habit acqui red by browsing upon the 

tall vegetation also gav e  them an extended range of  

vision, and to some extent insured their  safety against 

the stealthy and undetected approach of enemies, prin­

cipal among which was probably the large carnivorous 

THREE CHARACTERISTIC 'lUES OF AMERIOAB DIBOSAURS. 

sau rus nascicornus, dwarfed in appearance here by 

comparison with the much larger brontosaurus beyond 

him.  Small as he looks, however-and must look, to be 

in proper propo rtion to hi s companion-he measures 

no less than twenty-two feet, a rather formidable size 

for such a beast of prey. I n  addition to the large and 

trenchant array of teeth with which his massive jaws 

are furnished, he bears a stout horn, like that o f  a 

rhinoceros,  projecting from a space ju�' " bove his nos­

trils ,  and which must have added materially to his 

.powers of offense and of defense. 

The fore limbs are extremely small, i t  will  be no· 

ticed, in proportion to the rest of  the animal, and 

could never have been used fo r suppo rt, though they 

might have been of  assi stance to the ceratosarus in re­

taining a ho ld upon his prey. The animal must, in pro· 

gressing, have always walked upright, dragging hi s 

massive tail behind him. 

But, without doubt, the strangest animal ever known 

to have existed upon the face of the earth is the gigan­

tic armored dinosaur shown somewhat in the distance 

upon the bank of the lake in our picture. This is  the 
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Stegosaurus ungulatus. The entire length of this dino­

saur was thirty feet or more. The stegosaurus, instead 

of  being entirely defenseless like the immense bronto­

saur described above, was provided not only with a 

complete osseous dermal covering, but with a series of 

large, erect,  bony plates, protected by a thick, horny 

covering, extending along the back and part of the tail ,  

and further to the end of the tail by four pairs of 

spines of  great size and power. 

We are, in thi s animal, confronted with a strange 

reversal o f  the first and governing principle of con­

struction common to all  modern vertebrates. An en­

largement of the spinal cord in the pelvic region, giv­

ing a reinforcement of nervous power to' the generally 

disproportionately large hinder half of dinosaurs, is  in 

a num ber of species quite apparent, but in the stego­

saurs the development of the lumbar region takes com­

plete precedence of the fore part of the animaL The 

head-so diminutive in proportion to the enti re bulk 

of this colossal reptile that it  becomes a problem how 

a .  sufficient amount of food to sustain and nourish the 

enormous body could have passed through the jaws­

contained a brain which. taking the p roportional size 

of the two creatures into consideration, was one hun­

dred times smaller than that of an alligator ; but, as 

is well known , a second brain, twenty times greater 

than that contained in the skull, found place in the 

sacral cavity, and governed and intelligently directed 

the movements of the hind limbs and the armed tail of 

the monster.  

. " , . 
THE NEW STREET RAILWAY TUNNEL UNDER 

BOSTON HARBOR. 
BY J. A. lSTEWART. 

Street railway expansion has been going on rapidly 

in Boston by underground, elevated ,  and surface lines. 

Its latest and most interesting development is the new 

tunnel under the harbor from the South Ferry, on 

Atlantic Avenue, to the 

peninsular district known 

as East Boston . 

When the Boston sub­

way was built a few years 

ago, it was suggested that 

it  would prove but the 

beginning of a network 

of subterranean avenues 

which would underlie the 

entire city - a statement 

which recent movements 

seem to have j ustified_ 

The legislative act of 

1894,  which authorized the 

people of Boston to ap­

point a T ransit Commis­

sion to construct a sub­

way under Boylston, Tre­

mont ll.nd various streets 

in the north part of  the 

city to the Union Station, 

also empowered that body 

to build the tunnel under 

the harbor to East Bos­

ton. 

J C itutific �lUtricau. 
of concrete, faced with granite and surmounted by a 

granite coping. Granite also surrounds the portaL 

The subway or covered portion of thi s section is a 
concrete monolith. Nuts and washers are embedded in 

the masonry to admit of the use of steel tie-rods for  

increasing the strength of the roof, if  deemed desir-

MAP OF BOSTON, SHOWING LOCATION OF 
TUNNEL. 

able. The grade is 5 per cent, and the bottom of the 

masonry invert is  about 39 feet below the surface of 

the street. 

I n  preparing to put in .place the masonry for the 

covered portion, the bottom of the excavation was 

graded, and ' three thicknesses of tarred felt were lai d .  

They were thoroughly pitched together, a n d  when the 

pitch had hardened,  the concrete invert was put in 

was carried on continuously until its completion. 

Beginning in Maverick Square, the East Boston tun 

nel runs under Lewis Street, Boston Harbor, and, on 

the Boston side, under Eastern Avenue, Fleet and 

Hanover Streets, to Friend Street, where it connects 

with thE> subway system. The tunnel p roper lies be · 

tween the two South Ferry slips, a di stanc'l of about 

2 ,250 feet. 

In considering the important question o f  construc­

tion, the Commission was greatly aided by the experi­

ence of foreign cities as personally investigated by 

Chief Engineer Carson. Cast-i ron twin tubes, of 1 0  to 

12 feet in diameter, are u sed in the Glasgow street 

railway tunnels and in the London Underground Road, 

which passes under the Thames. Comparing the rela­

tive merits of twin tubes or a single wider tube, the 

Commi ssion came to the conclusion that, although a 
wide tube would be more costly and would have less 

favorable grades than twin narrow ones, the wide 

tunnel would conduce more to the comfort of passen­

gers, would be much more satisfactory to the public, 

and would be more in accordance with the work pre­

viously done by the city. 

The Boston Harbor tunnel i s  an arched structure 

for two electric railway tracks. The thickness of the 

roof of earth over the outside of the arch of the 

tunnel under the harbor is  from 1 6  to 1 8  feet. Above 

this, in the deepest part of the harbor, is  3 5 %  

feet of water a t  mean low tide. The tunnel under 

the harbor i s  about 20 lj� feet hi gh inside ; about 23 

feet wide, and about 2 ,250  feet long. Its walls are 

33 inches thick at minimum measurement. 

The tunnel,  on the East Boston side, has grades 

from 4.7 to 5 per cent. At a point 250 feet southwest­

erly from the Harbor Commi ssioners' line it  is about 

100  feet lower than in Maverick Square. A length of 

about 1 , 3 5 0  feet in mid harbor is nearly leveL Short­

length grades of 5 per cent occur on the Boston side, 

caused by the interven­

tion of Commercial Street, 

where the east-bound p lat­

form is immediately below 

that for the west-bound 

cars, their depths below 

the street being respective­

ly 6 6 %  and 50 feet. There 

are pump wells and cham­

bers under the harbor. 

Work on the construc­

tion was begun May 5 ,  

1 9 00.  The portion of the 

work then commenced - OLD RESERVOIR, UNEARTHED IN MAVERICK SQUARE. A QUARTER SECTION OF THE EXCAVATING SHIELD. 

In constructing the tun­

nel the i:1haft in Lewis 

Street was sunk to grade, 

and sidewalls were com­

menced in small tunnel 

dri fts. A steel roof-shield 

spans these sidewall s  and 

is  pushed forward on them 

by means of hydraulic 

jacks. As the roof-shield 

i s  advanced step by step 

the arch is put in place in­

side. An air lock is built 

at a distance o f  100 feet 

within the tunnel, by 

means of which air may be 

compressed to the degree 

necessary to prevent any 

objectionable flow of water 

into the working portion 

in Maverick Square and 

Lewis Street, East BostoI' - -was not difficult of con­

structi on. The engineering problems, as the work 

could be in open cut, were of an ordinary nature. The 

excava ting for the incline in Maverick Square was 

done \\ ithout timbering the trench, and the earth was 

shoveled into carts. The sidewalls o f  the incline are 

and 6-inch back walls were carried up a convenient dis­

tance, the sheeting being removed and the trench re­

braced as was necessary. The back walls were plas­

tered with a rich Portland cement plaster, and against 

this the main wall was built. Wooden centers were 

used, and work on each section of the concrete arch 

of the tunneL A most in-

teresting and important feature of the tunnel is  its 

arrangement as to ventilati on. In respect to good air, 

it is  well known that the Boston underground system 

cannot be rivaled by any of its contemporaries. The 

City and South London Railway, 3 11, miles long, con­

sists of two cast i ron tubes about 11 feet in  diameter. 

APPROACH TO THE BOSTON TUNNEL, MAVERICK SQUARE. THE MONOLITHIC, CONCRETE, ROOF OF THE TUNNEL. 
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Through these tunnels, at an average depth of 5 0  feet. 

the cylindrical cars are run by electricity. Each small 

car pushes, pi ston-like, a column of air before it ,  the 

vacuum being supplied by fresh air from the rear. 

I f  i t  was not necessary to close the cars on account 

of the d raught the arrangement would be completely 

satisfactory. But by reason of their small size the 

air within soon becomes impure though that in the tun­

nel i s  good. 

The tunnel under the Mersey has two stations 80 

feet unde rground and about a mile apart. Near each 

of these stations there are ventilati ng fans, which 

draw the vitiated air from the tunnel, fresh air to 

supply the requi rement passing in through the sta­

tions. The tunnel , however,  is traversed by steam 

cars, which render almost any system o f  venti lation 

practically ineffective. 

I n  addition to the absence of steam and smoke the 

East Boston Tunnel has all the advantages of  a scien­

tific ventilation. Venti lating chambers are constructed 

on each side of the harbor. Ventilation i s  effected 

by a segmental duct of about 45  square feet area in 

the top of the tunnel .  Near the middle of the harbor 

thi s duct communi cates with the tunnel underneath 

by a door. The shore ends of the duct open into the 

ventilating chambers through which the air can be 

d rawn out. The air enters from the open end o f  the 

tunnel in Maverick Square, and at or near the Com­

mercial Street station it paSEes through the main 

body of the tunnel, enters the door i n  the duct, and 

returning to the shores is  d rawn out through the 

ventilating chambers. 

The estimates place the cost of construction to the 

city at about $ 2 , 7 0 0 , 0 0 0 .  The work is  in charge of 

Chief Engineer Howard A. Carson, who has already 

rendered the city excellent service as superintendent of 

its  main drainage system, as engineer of  the sewer 

systems o f  the Charles and Mystic Valleys, and in the 

Bc ston Subway work. 

• · e , . 
i\.n E J e ct rh', Llgh t i ll2: B o a r d .  

An ingenious system of electric l ighting, called the 

"electri c lighting board ,"  has been recently patented 

by a company in London. by means of which it  i s  

pOilsible t o  obtain a wide range of curious a n d  novel 

lighting effects, quickly and cheaply, without in­

volving the employment of any special appurtenances 

or necessitating any wiring. The lights may be also 

placed at any points, and can be removed to other 

portions of the board as frequently as may be desired 

without the slightest delay, and with the certainty 

that they will  l ight up.  The board to carry the lamps 

i s  covered with a face of cork and rubber. Beneath 

thi s substance i s  fixed a number of wires in a warp 

and embedded i n  asbestos. The lamp utilized i s  of  

the ordinary incandescent type, differing only in the 

fact that a specially milled shoulder i s  attached to 

cap and plug,  from which project two sharp pins.  

To place the lamp in position i t  i s  only necessary to 

press these pins into the permeable coating o f  the 

board, and di rectly the pins touch the wires beneath 

the circuit i s  completed, and the lamp lights up. No 

fixin g of the lamps in sockets is required, because a 

sufficiently strong hold can be effected by pressing 

the lamp into the rubber and corle The numerous 

advantages accruing from this system will  be readily 

recognized, since it dispenses with the employment 

of lamp holders, sockets, fixing, tapping, and so forth. 

Con sequently the cost of material i s  greatly reduced, 

and no technical knowledge o r  skil l  i s  necessary in 

fixing the lamps.  The presence of asbestos obviates 

all danger from combustion, which i s  liable by the 

formation o f  the arc caused through breaking the 

electrical circuit by di splacing the lamps. It  i s  also 

impossible, owing to the system of wiring adopted, 

to cause a short circuit. The electrical resistance i s  

high. The purposes for which this system can be 

adapted are innumerable, especially i n  those installa­

tions where great il lumination is desired, or the trans­

positions of the l ights. On such a board words 

may be displayed in electric light and altered when­

ever desired. The system can also be u sed for fillet­

i ngs, mouldings. or other decorative purposes. I t  

a l s o  lends itself to scenic effects u p o n  t h e  stage o r  

f o r  temporary lighting. T h e  company have a l s o  com­

pleted experiments by which a narrow electric l igh t­

ing flexible strip of any length is available for decora­

tive or other purpose. 

• • • 
The American Geographical Society will  move into 

its . new building in 8 1 st Street, New York. some time 

i n  May or June. The new structure i s  a very hand­

some one. There i s  no special assembly room, and 

the numerous lectures will be given i n  outside halls, 

as  usual. A room capable of holding 300 persons has, 

however, iJeen provided. The principal rooms are the 

reading room, the library and the parlors. The ex­

penses for the new building are being paid out of a 
fund of $100 ,000  donated by Gen. Cullum and other 

contributors.  The society has about 1,200 members. 

It was founded in 1852.  

I C itut if i c  �mtrican. 
A NOVEL PIPE AND STUD WREYCH. 

A recently-patented pipe and stud wrench invented 

by M.  Z.  Viau, of  Malone, N.  Y., i s  characterized by a 

novel construction which enables the jaws to grip a pipe 

or stud in various positions and to adapt themselves to 

pipes widely different in size. 

As shown in our i l lustrations the end of the wrench­

handle i s  formed with two toothed arms, between 

which a toothed movable jaw is pivoted, having an 

opening for the reception o f  a ':Is -inch stud. 

The arrangement of parts is  such that the movable 

ja-N can be made to assume four positions relatively 

to the toothed arms and that a pipe can be gripped 

in any one of six positions of the movable jaw without 

reversing the jaw. The wrench automatically adjusts 

itself to the size of  the pipe or stud. But one hand is  

necessary to operate the wrench, since by passing the 

pipe through the opening in the movable jaw the pipe 

1 .  

THE VIAU PIPE AND STUD WRENCH. 

may be gripped simply by turning the wrench to one 

side o r  the other. Owing to the shape of the working 

face of the movable jaw the wrench can readily engage 

a pipe laid flat against a wall or floor . 

• ' .  I • 

AN AUTOMATIC WEIGHING-MACHINE FOR LIQU IDS. 
In sugar making, beforE the losses in manufacture 

can be determined, the wei ght of the raw sugar must 

be known. A perfectly trustworthy and satisfactory 

m ethod of weighing ·the sugar present in the cane 

would be of immense value in determining the lossefl 

i n  clarification, filtration and concentration, in boil­

ing to grain and i n  curing, and in waste molasses. 

With losses ascertained, the undetermined loss i n  the 

raw sugar can be easily computed. And thus the 

sugar manufacturer can exactly determine what his  

loss may be and how it may be reduced to a minimum. 

To measure these losse s  by volume is  a method 
which is  difficult and almost impractica ble.  For that 
reason Mr. Christian J.  Hedeman, a Hawaiian inventor 
connected with the Honolulu I ron Works, has resorted 

to the simpler and more efficient method of weighing 

THE IlEDEMAN SUGAR-JUICE WEIGHIN G·MACHIN E ,  

the r a w  juice, sirup or molasses. H i s  machine has 

proved of such service on sugar plantations of the 

Hawaiian I slands, that it  will  be introduced into the 

United S tates by the Krajewski-Pesant Company, of 

32 Broadway, New York city. 

Mr. Hedeman's machine comprises a tilting tray 

divided i nto two compartments i n to ' which the j uice 

to be weighed flows from a supply-pipe. Each com­

partment has an outlet which d i scharges into the 

casing or receptacle by which the device is inclosed. 

Extending longitudinally through the tray i s  a pipe 

partially filled with mercury, which serves as shifting 

weight to weigh off the juice and balance the tray. 

Two air-cylinders are located at opposite sides of the 

fulcrum of the tray ; and in these cylinders are pis­

tons connected by a stem actuated by the tray-trun· 

nions. 

The liqui d runs i nto the compartment o f  the tray 

which happens to be uppermost. When the weight of 
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the liquid i s  balanced b y  the mercury i n  the pipe, the 

tray is tilted by the additional liquid which flows into 

the compartment. So sensitive is  the device that a 
very small additional amount of liquid suffices to tEt 

the tray. The filled compartment, then lowermost, 

di scharges its contents, and the other compartment, 

now uppermost, i s  filled. The air· cylinders described 

prevent the tray from coming to rest with a heavy 

shock and do not operate unti l the partition between 

the compartments has passed the stream of liquid. 

Thus an error, due to friction, produced by pressure in 

the air cushions i s  avoided. 

An automatic cut·off can be employed to make the 

machine even more accurate. And a regi ster can bG 

used to record the amount weighed. The machi ne can 

be very simply cleaned and adjusted and can be util· 

ized in refineries, breweries, tanneries or d istilleries 

for weighing liquid ranging in thickness from mo­

lasses to water. 

• • • • 
Ele(�t r o l y t i c  S u :,!;ar. 

M. Dupont made known to the Congress of Chern· 

i stry, which assembled on the occasion of the Exposi­

tion, says La Nature, the results of his researches 

upon the extraction of different sugars by electrolysis. 

The electrol yzer consists of a wooden trough divided 

into three compartments by porous partitions made of 

parchment paper or porcelain o r  asbestos. The elec· 

trodes consi st of metallic plates that vary according 

to the object to be attained ( platinum, aluminium, 

lead, zinc, etc. ) .  A current of 1 5  volts, and of a 
density of from 25 to 30 amperes per square meter of 

anode i s  employed.  

In order to obtain sugar from cane or beets, the 

saccharine juice i s  placed i n  the central compartment , 

and the end compartments are filled with water. 

Under the influence of the current, the albuminoid 

substances of the juice coagulate and precipitate, and 

the salts are decomposed. The juice becomes clear, 

limpid and colorless, and no longer contains anything 

but sugar and a few traces of organic matter plus a 

little lime and magnesia. By the term "sugar' ' '  i s  to 

be understood all kinds of sugar. There is no osmosis 

through the partitions. In  the end compartments 

accumulate the soda, potassa and ammoni a.  

I t  i s  possible that the process studied by M .  Dupont 

may be applicable industrially. The future will in­

form us as to that. But, however that may be, i t  is 

already very advantageous as a means o f  analysis. It 

permits, in fact, of  rapi dly searching for, isolating and 

making a quantitative analysi s of the various sugars 

that may exist in a large number of plants. 

• · e ·  • 
A scientific party sent out by the United States Geo­

logical survey will  travel by dog sledge over Alaskan 

ice bound for the Koyukuk River, 700 miles long and 

one of the two largest northern tributaries of the 

Yukon. Some miners in 1 8 9 8  found pay dirt up thi s 

tiver on the gold belt that runs through Alaska. A 

large camp is there now, and the miners are doing 

well.  Some di stance below the mining camp the Alten­

kakat tributary joins the Koyukuk, and here a large 

supply of provisions was cached laEt summer for the 

use of  the exploring party that is just starting out on 

its journey. This party is to travel from the mouth 

of the Altenkakat to the shores of  the Arctic Ocean . 

It i s  a virgin field for explorers. The main purpose i s  

to look f o r  new gold fields, which, i t  is  believed, may 

exist in the unknown region. The geology of the 

country will also be studied and geographic features 

delineated.  The results are likely to be very interest· 

ing and valuable. D .  J.  Peters, of the Geological Sur­

vey, who wi ll  be the leader, left Washington last week 

for Seattle, whence he and his seven assi stants will 

sail for Alaska. 
... . . . . 
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T h e  current SCPPL,"�II-�NT. N o .  1 3 ]  6,  opens with a n  

article on "Automatic, Changeable Electric Signs," 

giving details  of the Mason Monograms. "American 

Engineering Progress .-I-Present Conditions," i s  re­

ferred to elsewhere in this i ssue. "The Education of 
the Shipbuilder" is a paper by J. H. Biles. "The Manu­

facture of Starch from Potatoes and Cassava" is ac· 

companied by a number of engravings. " Some Animals 

Exterminated During the Nineteenth Century" is  an 

interesting arti cle. "The Naval War Game" describes 

th i s  very curious game. The usual "Trade Sugges·  

tions from Uni ted States Consuls" and "Trade Notes 

and Receipts" are publi shed . 
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M ARCH 23, H}O I .  J c iea tific  �mtriclu. 
RECENTLY PATENTED INVENTIONS. I 

gun is held in the position into which It re­
coiled. When the loading-piston has reached A gri" u lt ll ral I m p l e ments. the end of Its stroke, and a projec tile has been DRAFT-EQUAL I Z E R .-JOHN R U S K, Cheney- inserted in the breech, the pawl is automatic­v i l le, Ill.  The draft-equalizer is  particularl y  ally released, and the gun projected into bat­adapted for use o n  gang-p lows, and serves the tery by the pent air in the recoil-cyl inder. P,'l l'pose of �qualizi�g the s�rain and avoiding 

P IPE-WR E N C H .-CHARL E S  M .  I NGERSOLL, sIde �raft. . The w�ffletree IS s� mo�nted ,���� I Summithill ,  Pa. The purpose of the inven­the PIvot IS  locate . between t e en s: 1 tion is to provide a wrench which w i l l  engage one end of the whiffietre�, draft . deVIces are a pipe a t  opposite points and exert an equal c?nnected. A second whiffletr�e IS emplo�:d, strain t o  prevent the crushing of the meta l .  pIvotally mounte
.
d a t  o n e  of ItS. ends. " Ith "-hen the wrench i s  reversed to recover its the other end of the second whIffletree,  draft h I d  . th . 'a ield s l ightly so that devices are also connected. A connection is 0 o n  a pIpe, e J ws Y 

formed between an intermediate point on the they may be moved loosely around the pipe 
second whi ffletree and on the end of the first without gripping. 
whitfletree opposite the end bearing the draft T l LE -MAC H I N E .-ALEXANDER H .  MUURAY, 

deviees.  By this a rrangement, the draft i s  Huntington, W .  Va . Much difficulty has been 
effectively equalized, and the vehicle o r  other experienced in the formation of fissures o r  
implement m o v e d  regu larly and w i t h o u t  uneven c r a c k s  i n  t h e  s i d e  edges of tiles,  b y  reason of 
strains o n  the team. the fact that the clay is fed more rapidly a t  

E n�ineerlDg Intprovetne n t s .  

ROTARY E X G I N E .- S m r s  E .  KOCHENDAR­
FER and ItALPH D .  lI rNTER, H o l l idaysbu rg, Pa. 
This improved rotary engine includes a casing 
having a cyl inder in which an eccentric piston 
works. The steam-chamber has a way for the 
abutment-valve.  S team-passages communicate 
with the way a t  their opposite ends and with 
exhaust-ports. The s team-passages are con­
trolled by valves. I n  its opposite faces, the 
abutment-blade is prov ided with recesses for 
the passage of the steam, and is arranged at 
its inner end to bear aga inst the eccentric pis­
ton. Two pistons are employed, so arranged 
that before one reaches its exhausting-point, 
the other is being acted on by live steam. Hence, 
there is a constp nt steam action on the engine 
and a constant, positive operation of the shaft. 

VALVE - GI � A R I",," G A ",," D R E V E R S I B L E  

V ALVg, - F R A N K  1\1. K E N N E D Y ,  C larendon, 
Ark. It has been the inventor's purpose to de­
vise a reversible valve suitable for employment 
in o i l  regions, where simplic ity of construc­
tion, ease of operation, and minimum expense 
of manufac ture are essential features. The 

' valve is reciprocated by a rod having rotary 
movement .  A pinion i s  secured on the valve­
rod, and engages the gear on the valve. The 
valve i s  rotated from its operative position, and 
transposes the steam and exhaust ports to co­
inc ide with the steam and exhaust ports of the 
c y l inder, admitting steam f o r  either motion. A 
reverse movement can be given to an engine 
instantaneously.  The rotative movement of the 
s l ide-valve throttles the admission of steam 
into the cyl inder, decreasing the a i r  as desired, 
gaging and contro l l ing the velocity. 

Vehicle ,\ p p l i ancel<. 

WAGON-BRAKE.-ED WARD L. :\iOORE, Sun­

dance, Wyo. This brake i s  of simple construc­
tion, and can be readily applied to any wagon 
to act automatically while travel ing down 
grades. 'I'he p ressure of the brake on the 
whee l s  Is regulated more o r  less by the degree 
of Inclination and the load weight. When it 
Is desired to back the vehicle, the brake i s  pre­
vented from operating. 

MOVAB L -"l V E H I C L l'; ' S EAT.-JOHN C .  LAM­

BERT, Tonica, I l l .  I t  i s  the invento r ' s  purpose 
t o  provide a third seat for one-seated vehicles, 
which i s  normally located i n  a central aperture 
i n  the main seat, but i s  so adjustable that it 
can be shifted in front of the main seat, oppo­
site the aperture. Thus. a third passenger can 
be accommodated without c rowding the other 
two occupants of the vehicle.  

B I CYCLE - F RA;\IE �I E �I B E R .  - JA�I E S  H .  

S UTHERLAND, Cairo, I·;gypt. T h i s  invention 
provides an improvement in forks for bicycles.  
Tubular lower members and tubular upper 
members comprise the fork. The upper mem­
bers are semi-cy lindrica l .  A clamping-c rown 
or block engages the members at the lower 
side, and has collars a t  i t s  ends to e m brace 
the lower members of the forks. A s leeve en­
gages the members a t  the bend, and has por­
tions extended through the collars and then 
turned outward. A latch turns outward l y .  
B y  t h e  method of fastening t h e  members in 
the device as descr ibed, no brazing or soldering 
is necessary. 

Mech ani cal D e vices. 

A D D  I N G APPAUA Tn,;. - FI<F.ll� R I C K  II. 
SANDHEII R ,  s t .  Louis,  �Io. )11'. Sandherr has 
invented an improvement i n  adding-machines 
having recording o r  printing devices co-ope­
rating with the printing device of a type­
writer, and including i n ' tt.� embodiment a 
total mechan i s m .  I t  therefore follows that 
the machine can be emp loyed for ordinary 
writing, f o r  o rdinary adding, for tabulating 
the figures of addition and strik ing the total,  
and for producing the text,  the tabul ated fig­
ures,  and the totals of such accounts as may 
be des ired. 

AUTOMA T I C  ORD:'IrANCm O F  LARGE CAL­
I B E R . - CO N S'l'AN T I N  YON HANNEKEN, Berlin,  
Germany. The novel features o f  the Inven­
tion are to be found i n  an ingen ious arrange­
ment of recoil and loading cyl inders. When 
the gu n has been fi red and recoils ,  the piston of 
the reco i l -cylinder i s  locked I'n place by a pawl, 
whereby th" p iece i s  p revented from returning 
to the fi ring position for the time being. The 
air compressed by the recoil-piston passes to a 
collecting-chamber, and is there imprisoned. 
In loading the gun. the c o l lected compressed 
air i s  ad "imultan eously both to the 
loading CJ Id recoil  c y l i n der : but the 
A:ecoil-pist, 3till locked by the pawl, the 

the center than at the sides of the month of 
the guide when discha rged. To avoid this dif­
ficulty,  the inventor has devised an imp roved 
means for regn l ating the feed of the clay, with 
minimum fric tion o r  resistance to its discharge 
from the guide. The novel feature of the in­
vention is to be found i n  a tile  guide 0 1' mold,  
having two o r  more retarders on opposite sides, 
the two sets having straight edges adjacent 
to the mouth. 

S TAMP-AF F I X I N G  MAC H I N E .-RoBUJ S E I ­

D E L I N GER, Boston, Mass. By means of t h i s  ma­
chine, stamps are automatica lly separated from 
the strips and rapidly a t tached to envelops ' 
and wrappers. The stamps are supported and 
separated by plates which are ele vated with 
the stamps in the casing. A series of fingers 
o r  pawls,  spaced apart,  engage the perforations 
of the stamped strips.  and are ope rated to 
move the strips forward. A p rojected stamp 
is severed and the p l ates discharged one a t  a 
time.  

MIsceJlane o u s  I nventions. 

GAME. - C I,ARENCE W. TAUBE T ,  Pomeroy, 
"-ash. The game is an improved form of b i l l ­
iards o r  poo l .  T h e  board employed is four­
s ided and has a plane s u rface provided with 
pockets at its angles, and also with three 
spots for a like number of balls, which are 
distinguished, l ike the spots, by marks, as red, 
white, blue.  A raised, flanged, and cushioned 
frame surrounds the board, and each of its 
four sides is divided into three sections marked 
to correspond with the spots and balls  in reg­
ular succession, as r�d, white, blue. ':.rhe three 
balls are p laced on the three co rresponding 
spots. A fourth 01' cue ball  is used for play­
ing upon any one of the spot balls,  its place 
i n  beginning the game being anywhere back 
of a "dead line" drawn transversely across the 
board. 

A l'l'ARATTJS FOR P U R I F Y I N G  WATER.­

OTTO F .  BEHRE�D. I� rie, Pa. �'his pur ifying 
apparatus is especially adapted for refi n ing the 
feed-water of boilers and thus preventing the 
formation of scale. 'I'he apparatus comprises 
a water-receiving tank, a chemical-solution 
tank, and a m i x ing-tank having a n  overflow­
pipe leading out through its bottom. Pumps 
deliver the i mpure water and chemical solu­
tion to the mix ing-tank. The impure water 
and chemical solution are m ingled in the mix­
ing tank by means of steam. Below the mix­
ing-tank i s  a precipitating-tank having a cen­
tral open-ended pipe, into which the overflow­
pipe o f  the mix ing-tank discharges. A pipe 
leads from the upper end of the p rec ipitating­
tank, and is prov ided with a sprinkler a t  its 
discharge end. The sprinkler discharges on 
a fi l tering-bed in a fi ltering-tank. llelow the 
filtering-bed is an outlet-pipe. 

TRA VELER I� O R  CURTAIN PO L E S .-JOHN 

H .  HILLIKEI<, Manhattan, New 1: o rk city.  'I'he 
traveler for curtain poles can be easily moved 
within the slot of the pole. The construction 
is such that any irregu larities in the path of 
the traveler w i l l  not appreciably interfere with 
its progress. The body and head o f  the trav­
eler are so arranged that the body is f ree to 
move i n  any direction while the head is a t  
rest. 

CTJ S H I ON FOR PAC K I N G  G O O D S .-};'RANK 

B .  READ, Manhattan, New York city. The in­
ventor has devised a cover to be used i n  pack­
ing fru i t .  'I'he body of the cover o r  cushion 
is corrugated on both sides. A plane face ex­
tends over the corrugations on one side of the 
body, and a yie lding pad on the side of the 
facing opposite that o n  which the c o rrugated 
body i s  situated. The cushion by its elasticity 
yields enough to p revent injury to the fruit 
by the p ressure of the barrel-head, yet holds 
the fruit with sufficient firmness to p revent 
shaking and rattl ing. 

E X T m N S I B LI� r�1BRELLA - H A N D L E. ­

PAGL P. I .  I�YI<' E .  Concord, N .  C .  The handle 
can be adjustably secured upon the stick o r  
rod of an umbre l l a  01 '  p a r a s o l  and readily de­
tached. The handle may contain a fan o r  s i m i ­

. lar article.  \Vhen not i n  use. the umbrella o r  
parasol c a n  be convenien t l y  supported. A re­
ceptacle can be attached to the handle, i n  
which g l o v e s  or handkerchiefs can be carried 
so as to leave one hand free. 

GATK-OLAU S B .  JACOBS ,  Rol and, Iowa. 
The gate is a stock-gate provided with balanc­
ing and locking devices. Such i s  the con struc­
tion. that the gate can be readily opened by 
pe rsons walk ing o r  riding. and that certain 
parts can be adjusted t o  permit cattle to pass, 
and to bar the passage o f  hogs. sheep, 0 1'  
horses. T h e  gate c a n  b e  so adj usted that 
horses can be admitted to pass, but no small 

animals. O r ,  if i t  be so desired, small  stock, 
I Busintss and Ptfsonal Wants. such as calves, may pass through, but large __ __� __ . _ ___ . 

stock restrained. 
FENCE-PO ST .-PAUL P. 1 .  FYFE, Concord, 

N .  C. I n  this Invention Mr. Fyfe has sought 
to prov ide a means whereby a fence-post hav­
ing a screw-base can be forced Into the ground 
either by hand or by a draft-animal.  One of the 
features of the invention is the provision of'  a 
support and guide for the post while it is being 
placed In position, which guide and support 
can be readily applied to the post and quickly 
removed. 

CAN-OPENmR.-WILLIAM A. HUNTER, One­
onta, N .  Y. This can-opener can be used to 
open po lygonal o r  round cans, the head being 
cut out close to the sides o r  a t  any distance 
from the sides. A right o r  left hand cut can 
be made on a prescribed circle at any place in 
a can. The pivot-point of the device can be 
extended to accommodate the opener to large­
sized cans. 

RAI LROAD-T I C K E T .  - GEORGE W. CRAIG, 

Provo City,  Utah. 1\11'. Craig's p resent inven­
tion is an improvement upon a ticket. which 
he has al ready patented. I n  the former con­
struction i t  was sought to p rovide a ticket­
form available, by appropriate punch-marks, 
for travel between variou s points.  The ticket­
agent was able to give the passenger ( w ith 
ouly one form of ticket ) a choice o f  any of the 
routes available for the particu l a r  .i ourney in­
tended. The present invention has for its ob­
ject mainly to facilitate the selection and des­
ignation of the railroad lines available, by 
grou ping the names of the l ines in the o rder 
in whieh they are used. 

V E X D I X G  - TRAY. - I·'RANK B. CLAGGET'l', 

)Ianhattan. New York c i ty.  1\11'. C lagge tt's In­
vention is a tray o r  receptacle for holding pea­
nuts and for keeping them warm ; and the 
object is to p rovide a simple means for draw­
Ing the nuts toward the outlet end of the tray 
01' receptacle upon opening the covel' .  This 
object is attained by the employment of shafts 
extended across the tray o r  receptacle and pro­
vided with finge rs.  The shafts have connect­
tion with a sw inging door. whereby they are 
rocked and then moved forward toward the 
opening o f  the tray. 

De8i : llw.  
S O U N D I XG-TOY.-JA)I E S  tl .  PATTEN,  Room 

400 Equitable Build ing. Baltimore, Md. The 
sounding-toy ('on s i s t s  of a block o r  head of 
metal designed to be applied to the end of a 
cane and receive an explosive cap which may 
be exp loded by striking the head against the 
pavement. The head is of a novel design, and 
includes a ( 'entral seat for the cap and a num­
ber of lateral vents for the escape of the 
p roducts of explosion, and also a tapering form 
o f  a cap seat with a countersunk upper wall 
t o  secure the ejec tion of the exploded cap by 
the force of the explosion. 

NO'1:" . -Copies of any of these patents w i l l  
be furnished by lI1unn & C o .  for ten c e n t s  each. 
Please state the name of the patentee, title 

of the invention, and date of this paper. 

NEW BOOKS, ETC, 

UEBER DIE ENTWICKELUNG DER EXAKTEN 
NATURW1SSENSCHAFTEN 1M 19. Jahr­
hundert. By J. H.  van 't Hoff, Ham­
burg and Leipzig ; Leopold Voss. 
1900 .  Price 25  cents. 

Physics and chemistry receive the largest 
share of Prof. van ' t  Hoff's attention, as was 
to be expected. While pointing out the faet 
that there is not always a c lear l ine of de­
markation between these two sc iences, the 
author offers the very good defin ition that 

READ THIS COLUMN CAREFULLY,-You 

wili find inquiries for · certain classes of articles 

numbered in consecutive order. If you munu­
facture these goods write us at once " nd w e  wiil 
send your name and address to the party desiring 
the informatiun. I n  every ('.ase It i "  u{'eel<· 
sary to give the n umber of the i n q u iry. 

llI U N N  & CO. 

Marine Iron Works. Chicago. Catalogue free. 
I n q u i ry N o .  1. 9 7' . -For m anufacturers or importers 

of crystals for odometers. 
�'or mining engines. J.  S. Mundy, Newark, N. J.  
I n q u i ry No. 1 9S .-For machinery for m aking saw­dust briquets for use as fuel .  
U "G. S." Metal Polish.  Indianapo lis. Samples free. 
I n q u i r y  N o .  1 9 9 .-��or man ufact�rer8 of p�dlocks for use in lockers. no two i{eys to be  al ike.  but With one m aster key. 
WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
I n q u i r v  N 0. � O O . - F·or manufactu:rers of wagons and b u ggies. 
Yankee Notions. Waterbury Button Co . .  Waterb'y .  Ct. 
Inquiry No. � O l .-}'or munufacturers of plows. 
Brass Cups, Threaded. Bliss Ch ester Co., Prov., R. I. 
I n q u h'Y No. �02 .-}for manufacturers of stoves. 
Handle & Spoke Mchy. O b er Mfg. Co . .  10 Bell St., 

C hagrin Falls,  O. 
I n q u h"y N" o. 2 0 3 . --For m anufacturers o f  tinware. 
Rigs that H.un. H ydrocar bon system. Write St. 

LouiS Motor Carriage Co.,  St.  I.ouis, Mo. 
I n q u i r y  No. �04 .-}4'or manufacturers of 3addles and harness. 
Ten d ays' trial given on Daus' Tip Top D u pl icator. 

Felix Daus Duplicat.vr Co.,  5 Hanover St. ,  N. Y. city. 
I n q u iry No. 2 0 a .-For a hand punch for iron work. 
Wanted. Pan Am. E]. posltion Patent Novelties su it­

able for souvenirs. Address J . .M. B., :120 B'way, N. Y. 
I n q u i r y  N o .  2 0ti.-Fnr m a n u facturers of stenm core drills  tu b e  used in prospecting for coal. 
Machinery designed and constructed. G ear cutting. 

The Garvin Machine Co., Spring and Yarick Sts .• X. Y.  
I n quiry N o .  2 0 7 .-For manufacturers of elect r i c  

light p lants. 
Saw-mill machinery and outfits m anufactured by the 

Lane Mfg. Co . •  Montpelier, Vt. 
I n q u i r y  No. 2 0S.-!i'or metallic packing. 
Guns and Sporting Goods. K t>uting Wheels. New 

catalogue out now. 1'h e H. & D. !i'olsurn Arms Co., 314 
Broadway, New York. 

Inquiry 1\" 0. � 0 9 . - For broom handle m achin ery. 
Partner Wallted.-Good fortune for a party huving 

some capital to invest. Sure and safe. Address Part­
ner, Box ilBl, 29 E.  9th Street, N. Y. 

Inquirv No. 2 1 0 . - It'or wrapping-paper m anufac­turers. 
Manufacturers of Automobiles can secure right qual­

ity engines and boilers. \tYrite Rochester Cycle Manu­
fact,uring Co., Roch ester, N .  Y .  

Inquiry No. � 1 1 . - lfor paper-bag manufacturers. 
rl'he celebrated " Hl)rns tJy-Akroyd n Patent �afety Oil 

En�!ine is built by the De La V ergne RefrIgerating- :Ma. 
chine Com pany. Foot of East 138th Street, New York. 

I nq u t l'v No. � 1 2 .-For cast s�eel castings for three. throw cranks tor toiteam and gasolIne engines. 
The best book for electriCIans and begInnerS in elec. 

tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail . $4. Munn & Co., publ ishers. 361 Broadway. N .  " .  

In q u iry N o .  2 1 3 . - For m anufacturers o f  excel siur. 
Wanted to Manufacture.-A machine shop with facl l ­

ities for medium and h eavy work, desires to secure 
some special machine to manufacture. A ddress Man u­
facturer, Box 77";), New York. 

l o q u it·y � o .  2 1 4 .-For paper-bag machinery. 
Governluent Helles-guns,  swords.  revolvers, saddles,  

cannons, etc, from Goverment Auction are now being 
sold  at ridicul o u s l y  low prices. Send for i l lustrated l is :  8. 
lfrancis Bannerman, 57U Broadway, N. Y. 

In q u i l' Y  N o .  2 1 a .-For smaU steam rollers for u se  on CU 1H.:rete, etc. 
Wallted-Hevulutionary Documents, Autograph I.et·· 

ters, Journals, Prints, "'''"Hs h i llgtoll Portraits, E a r l y  
A m erican 111ustrated �Iag:azin es.  Corres pondence Soli­
cited. Address ( ' .  A,  M, Box 773,  New York. 

physics is the science of the transmutation of I n q u i r y  No. 2 1 6.-For m achines for labeling" 
energy, while chemistry is the science of the square cu ns.  

PROOF O F  TH E PUDDING. transmutation of matter. 'l'en hours between New York and Buffalo mean s ex. 
DIE ELEKTRICITAT. Eine kurze und ver- ceUent travel ing, and w h en I say I traveled at the rate 

standliche Darstellung der Grund- of sixty miles an hour, gathered no dirt, and was not 
gesetze sowie der Anwendungen der both ered with d,:,st. you can believe me wb en I say m y  
EI k t  

. . 
+ " t  K f t  . .  b rtragung I steel gray travelmg costume was as clean when I stepped e rlCl La. zur ra u e . ' o:ff at Buffalo as when I said " Au Revoir " at Hubokell. Beleuchtung, Elektrom�tallurgle,  The Laekawanna is a route worthy of the attention of Galvanoplastik, Telegraphle, Tele- all who wish to travel in luxury, in absol ute cleanliness, 

phonie und im Signalwesen. Sec.hste and in security. The " proof of the pudding is in th e 
Aufiage_ Vollstandig neu bearbeitet eating," and the Lackawanna Limited will be a favorite 
von Dr. Alfred Ritter von Urbanitz- train with ladies visiting the Pan-American Exposition. 
kyo Ehemals von Th. Schwartze, In q u i l'Y ]Ii" .. . 2 1 '1 . - For parties to m ake in quanti­
E .  Japing und A. Wilke. 163 Hlus- ties an operating table of wood and met. !. 
trations. Vienna : A. Hartleben, 1900 .  pr- Send for new and complet" catalollu e of ScienUtlc 

a.nd other Books for sale by Munn &; Co .• 361 Broadw ay, Octavo. Pp. 1 6 0 .  Price 5 0  cents. New York. �Tee on application. 
Dr. Urbanitzky seems to have given a very 

I l I q u lry N o .  � t S. -For ice-ma king m llchinery. good e lementary exposition of the various ap- M achine chain of all kinds. A. H. Bliss & Co. North 
plications o f  electricity in modern Industry ,.· Attle ooro , Muss. 
That the book has passed through six editions 

I n q u iry ]Ii" O .  2 1 9 . -For a novelty in jars for hold-
Is in itself a sufficient recommendation. ing paste. 
PRACTICAl, COAL M1�ING . A Manual for 

Managers, Under-Managers, Colliery 
Engineers, and Others. By George 
L. Kerr, M.E. ,  M. Inst.Min.E. Lon­
don : Charles Griffin & Company, 
Limited. Philadelphia : J. B. Lippin­
cott Company. 1900 .  5 20 figures 
and diagrams. Pp. 4 6 2 .  $4 .  

I n  t h e  present volume English p ractice is,  
of course, desc ribed, but the author has pro­
duced a book which will surely be valuablfl 
even to mining engineers in our own eou ntl'Y. 
The subj ect is adequ ately treated in 0).11 of itA 
phases. and espec ial  attention is given to snch 
subjects as timhering. winding coa l .  haulagp, 
pump ing, ven t i l ation . safety lamps. sll rface ar­
rangements, coal cleaning, surveying, leveling, 
etc.  The book Is pl'ofuse ly i l lustrated by 52!) 
engravings. 

I u q u i ry N o .  ��O.-For aneroid barometers. 
I n q u i -ry � o .  221 .-For telescope coal ch utes for 

unloading coal fro m wag-OIlS and cars. 
I n Qlltl"Y No. 'l22.-For the manufacturer of the 

• Norcross " separator or im proved butter machilJes.  
I n q u i rY., N o .  2�3.-b"'or first-class duplex steam pumps. 
I n q u irv No. 224. · -For steam eOJrin e  boilers and double cylinder and compound engines for stationary and marine purposes. 
Inqu i l'Y 'So. 22 !i . -For apparatus for burning cru d e  oil for boilers and rr..elting-furnaces. 
Inquiry 1\" o. 2�6 .-For hydro extraction m achi�es. 

���iggd;i��3Y{q�i�t�s, and apparatu s  for the separatIOn 
Inqn iry N o .  227' . -For m anufact.urers of alumin­ium card cases. 
I n q u i ry N o .  �2�.-For l arge m anufacturers o f  co m m o n lava 9nd m i s cel1au eo118 ga s  tips. 
T n q u iry N o . 229 . - ffor manufacturers o f  m etal gas tips. 
I n q n i r Y  N o .  2 3 0 . - For partt e8 wil ling to make ma chinist's tools and other tools to order. 

b�t�I��!��hNa� ·a;!;1u�ed��ioi�:��lfs����rh�idig: t5�� brushes. etc. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

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

References to former artieles or answers should give 
<la te of paper and page or number of question. 

Inquiries not answered ill l'easonaLle time should be 
repeated ; oorrespoll<ients will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
h�tter or in this department, each Illust take 
his turn. 

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

Special Written Information on mattpl'S of personal 
ru tlwr than gelH'ral interest cannot be expected 
without remuneratioll . 

Scientific American Supplements referred to may be 
had at the office. Priee 10 cents each. 

Books l'E'ferred to promptly supplied on l'eceint of 
price. 

Minerals �ent for examination should be distinctly 
marked or labeled. 

( 8125 ) C. D. M. writes : The sparking 
coil for my power boat is \) inches long and 
wound with No. 1 :!  wire. As it is supplied 
with two sets of small ":\1esco" dry batteries 
of six each. and liable to "skip." I am of the 
opinion that I should either have more vol·  
ume of current to saturate the coil  or have 

be better, say No. 24. Three hundred to four 
hundred feet wil l  answer. 4. What is the 
principle on which a naphtha engine runs ? 
A. The vapor of the naphtha, mixed with air, 
is exploded in the engine, and the pressure 
due to the explosion drives the engine. 

( 81 3 1 ) R. C. F.  asks : Will you kindly 
discuss, briefly, the time element in wireless 
telegraphy ? By this may be meant how, if 
it be a form of sympathetic vibration, it is 
related, in the above particular, to the action 
of tuning forks o r  strings of the same pitch. 
Are we obliged on theory, as yet, to attach 
instantaneousness to it,  as in the case of 
the action of gravitation ? I s  this same in· 
stantaneousness attachable also to the action 
of two magnets ? O r  are al l  these actions to 
be considered as motions through a medium, 
though not as yet measurable l ike that of 
light and electricity ? A.  The waves in wire· 
less telegraphy are electro·magnetic waves, 
sent off from the wire of the transmitter and 
received upon the wire of the receiver. They 
require time for formation and propagation 
through space-a longer time than l ight reo 
quires. }1"'ahie's " H istory of "Tireless 'l'elegra­
phy, " price $:!, by mail, will give you much 
information on this matter. 

( 81 3 2 )  C. T. J. asks : Will telegraph 
instruments of different ohms resistance work 
together without using relays ? If  not, why ? 
Please explain fully. A. If there is any con­

the same wound with small wire to get the siderable difference in the resistance of the 
best resu lts. Am I right '! A .  The cells of receivers they will not work well in series on 
the battery may be exhausted and new ones the same line. The current which will mag· 
may be needed. If  this is not the case, a netize one wil l  not be sufficient to magnetize 
larger number of cells should be added. Prob· another with fewer turns on its coil .  The 
ably another set of six would furnish enough best arrangement is to use a local circuit at 
current to make the spark sure. It would not each station, as is done on regular lines. 
be well  to use finer wire on the coil .  This Then each receiver answers to its own bat. 
would cut down the current by its greater reo tery, while the relays wound to the same reo 
sistance. slstance v/ork the line. 

( 8 1 2 6 ) E.  A. S .  asks : 1 .  How high a 
frequency of exp losion could reasonably be 
a ttained in a small gas engine, ignition to be 
by electric spark and the amount of gas 
sma l l '! A.  There is a possibility of 1 , 200 ex· 
plosions pel' minute in a "  4�cycle engine giv­
ing 2 ,400 revolutions per minute. All gas 
engines cannot come up to this mark. ]'Iany 
slllall  engines wil l  not reach a third of this 
speed. :! .  Could you refer me to any tables 
containing the relative force of explosion of 
different mixtures of gas and air "? A.  Tables 
of explosive mixtures of gas and air. witb 
mue h information in regard to the operation 
of gas and gasoline engines� ' are eontained in 
II iscox's book on · ·Gas. Gasoline and Oil  Va· 
pOl' Engines," whit.;h we can furnish, $2.50,  by 
mail.  

( 8127 ) J. M .  F. asks : 1 .  Will you 
please answer me in your notes in the S C IE N ·  
T I F I C  A'lEHI CAN if the motor M r .  Hopkins de· 
scribes in the paper of December 8 and 15 can 
be run by a direct cu rrent of 110 volts ? A. 
rl'he l ittle motor dest'l'ibed in our issues of 
Ileeember 8 and I i)  cannot be run by a cur­
rent of 110 volts pressure. The diagrams 
show that fou r battery cells are to be used 
to run it. :!. Will  you please print a ful l  de· 
seription of a battery volt·meter in next 
issue : A.  SurrLE).n� x T  1 2 1 5 ,  price 1 0  cents, 
contains plans and instructions for making a 
vo lt·meter and am-meter. 

( 8 128 ) F. F.  asks : 1 .  Can you tell me 
how to join a transmitter and receiver on an 

extension bell so that every time the 'phone 
rang it would not be neeessary to go to it,  but 
be answered at the extension bell end "! A.  The 

extension bell ,  transmitter and receiver form 

a complete set in themselves. They should 

be set up at the place wanted and regularly 

connected to the line. Both bells will ring, 

and the call  can be answered from either tele· 

phone. The l ine will be a party line of two 

stations. 2 .  I have a small dynamo whleh 

uses carbon brushes ; it sparks at one of the 

brushes. and I cannot remedy it by shifting 

the brush. What had better be done to stop 

it ·, A. There are many eauses of sparking at 

the commutators. Roughness of the bars is 
a common cause after the machine has run a 

long time. Poor contact from any cause I s  

another. T h e  remedy f o r  these is  obvious. 

Other causes may exist in broken coils or 

grounded coils or short circuits. These are 

fullv diseussed in Crocker's " Dynamo Tender's 

llaI;dbook, "  price $ 1 ,  b y  mail .  

( 81 2 9 ) F. W. F. writes : I have a 1 1 0-

volt alternating l ighting circuit. I wish to 

use a motor that, in turn, will  drive a dynamo 

of fifty 1 6·candle power l ights, giving dired 

current of at least 110 volts. What horse 

power motor must I use ? A. Six horse power 

in tbe motor should do the work, if the cur· 

ren t is  not to be carried to a distance. 

( 81 3 0 ) O. H.  B.  asks : 1. Would wire 
No. 17, A .  W.  G., do for winding the field 

magnet of the motor i l l ustrated on page 498 

of "I1�xperimental Science,"  the edition of 

18UO "! A.  Yes. 2. Why is not copper or steel 

used instead of platinum for the connection 

on a circuit breaker of an induction coil ? . A. 

Platinum neither melts nor oxidizes. 3 . 
Woujd wire No.  1 7 ,  A. W. G . ,  or No.  1 rl .  A. 
"'. G .• be best to cover a IT-shaped magnet 

composed of hoop iron '4 inch thick and 6 
inehes long before it is bent into the 1T shape "! 

The magnet is to be used on a telegraph in· 

strument which is to be conneeted with an 

other one·quarter of a mile away. How much 

wire would the magnet need to be wound 

with ? IIow many, and how large, blue vitriol 

batteries are required "I A. A finer wire would 

� 8133 ) C. A. M .  writes : I want a book 
on electricity, one that gives the tables, per 
foot. in pounds, of different sized wire ; also 
resistance in ohms of different sized wire, per 
foot or pound. A.  'rhe data for wire are to 
be fonnd in "Arithmetic of Electricity," by 
S loane, price $ 1 ,  by mail .  

( 81 3 4 ) T. E .  P. asks : How much water 
per minute wil l  run through 1 , 200 feet 5·8·inch 
horizontal pipe, under fifty feet head ? A. 
Three gallons per m inute. 

( 81 3 5 ) M .  L.  L .  asks : In order to set 
tie a dispute, and due to the fact that the 
books of reference we have consulted do not 
contain the absolute facts. w i l l  you kindly 
a dvise whether the oxidizing of lead, tin and 
zinc produces more weight in oxide than the 
original metals weighed at the start '! This, 
with the presumption that nothing else but 
heat is  used for the pu rpose of making the 
oxides. We would also appreciate it very 
much if you can give us the exaet inc rease, 
if any, that there is in weight by the making 
of oxides of these metals. A.  Whatever 
weight of oxygen is  used to convert the metal 
into an oxide is added to the weight of the 
metal when the whole is converted. Lead 
oxide is  �>bO . The combining weight of lead 

is :107 ; of oxygen, 16. Therefore, 207 ounces 
of lead will use 1 6  ounces of oxygen, and the 

lead oxide will weigh 228 ounces. Proceed 

in the same manner for all  the other oxides. 

The combining weight of tin is 118, and of 

zinc is 65. The oxides of lead are rbO, Pb20, 

1'b02• The oxides of tin are SnO, SnO., and 

Sn20". Zinc oxide is ZnO. 

( 81 3 6 )  W. E.  D. asks : Have you any 
S liPPLI."'m"�' s  describing the construction of a 

small  hand camera, about 5 inches x 6 inches '! 

What would be the cost of materials for such 

a camera '! A. S UPPLE M E " T S  826 and 1021,  

price  1 0  cents each, describe cameras. Sup· 

l'LE�mN�' 625 describes the manner of making 

a bellows. The cost of material is  very lit·  

tle, except for the lens, and the lens may cost 

al l  you care to put into it.  As good a lens 

should be bought as can be afforded. 

( 81 3 7 ) B. 1. T .  and others have heard 
the belt question argued for a quarter of a 

century-which side of a leather )Jelt should 

run n'ext the pulley, the grain or the flesh side. 

A.  The grain side on the pul ley is the most 

efficient. but appearance seems to have estab· 

l ished the practice otherwise. 

( 8138 ) W. T.  asks : Will you please let 
me know what material ( I  believe copper will  

not do ) can be used in construction of an 

acetylene gas generator ? Can rubber be used 

in joints of valves, etc '? A.  rrin will answer 

the purpose. Rubber or leather will answer 

for valves. 

( 81 3 9 ) J. F. S. writes : In experiment· 
ing in the mixture of colored light produced 

bv transmitting l ight through colored glass, I 
fi;'d that, using Helde's  colored jujubes, green 

+ orange = yellow ; green + violet = blue ; 

orange + violet = red ; but, using eolored glass 

instead of jujubes, the mixtures are l ike those 

of pigments. Why are not the results the 

same in both cases '! A.  The results are not 

the same because the lights used are not the 

same in the two experiments. To test the 

lights, we must pass them through a spectro· 

scope. The eye eannot tell .  Two l ights which 

look the same to the eye are found to be very 

unlike when submitted to the analysis of a 

prism. YOllr experiments with the lights are 

by means of absorption. When one glass has 

taken all  it can out of the light, you pass the 

rest through another glas�. That absorbs 

what it can of the remainder, and you call that 
a mixing of colors. It  is  not a mixing of 
colors at all .  If  you would mix colors, place 
them so that the l ight from each shall combine 
in the eye, and observe the result. See Rood's 
"Modern Chromatics." price $2, by mail.  

( 8140 ) M. C. O'C. asks : Which i s  the 
best battery to use for medical purposes-dry 
cell o r  wet cel l '! lIa ve you any book teaching 
a person how to use and apply it ·! A.  A dry 
cell will work a medical coil as well as a wet 
cell .  We can furnish you Bartholow's "l'raetical 
Treatise on E lec tricity in Its Application to 
Medicine, " price $2 .50 by mail .  We must say 
that it is not safe to use electricity except 
under the advice of a competent physician, if 
one can be had. Your case may be an excep· 
tion. 

( 8141 ) A. B. W. asks : Will you inform 
me the best kind of paper to use for the field 
plates of the Toep ler·Holtz and similar rna· 
chines "! I understand they are sometimes put 
on the glass with shellac varnish, but should 
suppose this would be non· conducting when 
dry. Would not glue be better, which natu· 
rally absorbs some moisture from the air,  espe· 
cially when it is  damp '! A.  It does not matter 
much what is  used to fasten the paper disks 
to the glass plates of the Holtz machines, ex· 
cept that it must be something which will not 
gather moisture, but remain perfectly dry. 
Every part of this machine must be dry. Shel· 
lac is very good for the purpose. The paper 
is a non·conductor, and is intended to be so. 
The strips of tinfoil under the paper serve to 
connect with the brushes so that the charge 
produced by the brushes is carried over to act 
inductively on the plate. 

( 8 142 ) J. F. C.  asks : Please tell me 
if  the relay used on the ocean cable is the 
same as that used on the common telegraph '! 
If its object is to strengthen the current, 
would it add more power ( however little) to 
a strong current produced by a generator '! If 
not, why not ? Could anything do so ? A.  A. 
relay does not add anything to the current 
flowing through it .  I t  cannot strengthen it 
in any way. I t  is a circuit closer for a local 
c ircuit, and acts as a switch to cut in the local 
battery and work the instruments by that cur· 
rent and not by the current which works the 
relay. An arrangement for strengthening a 
current is used to make up lost volts in a 
line for l ights and power, and is cal led a 
"booster." It is a seperate generator at a 
voltage which rep laces the loss to the line. 

INDEX OP INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

fl A RCH 12, 1 90 1 ,  
A N D  B A C H B B A R  I N (j T H A T  D A T B .  
[See 110te a t  end o f  list about copies o f  these patents. J 
Air compreSSing or blowing machine, G. B. Pt�tschp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669,85:l Albums, etc. , support for, G .  Schwab . . . . . . .  669,903 Alining and leveling device, J. V. Hulsp, 

669,526, 669,527 Amalgamating machine for extracting gold from sand in place, hydraulic, G. S. 
Bartholomew . . . . . . . . . . . . . . . . . . . . . . . . . .  669 , 9 1 1  Amalgamator, gravity, J. r£obin . . . . . . . . . . . . 669 , 67 1  Bag h0lder, IX .  E.  Pierce . . . . . . . . . . . . . . . . . . . 669, ()60 

Bailing press, A. L. Treese . . . . . . . . . . . . . . . .  669, 948 Basket, H.  J. Hitterly . . . . . . . . . . . . . . . . . . . . . 669, 768 Battery. See Primary battery. 
Bean hulls, means for removing, C .  D. 

�'ull"r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669, 727 
Beans, preparing', C .  D.  Fuller . . . . . . . . . . . . .  669,726 
Bearing, shaft, '1'.  Miller . . . . . . . . . . . . . . . . . . . 669,540 
Bearing, thrllst, F.  P. Snow . . . . . . . . . . . . . . . .  (-)69, 60.1 
Bed pan, �L MacAdam . . . . . . . . . . . . . . . . . . . . . 669 , 756 
Bicycle, C .  L. Horaek . . . . . . . . . . . . . . . . . . . . . . 669, 838 
Bicycle, J. U .  Moomy . . . . . . . . . . . . . . . . . . . . . .  669, 945 
Bicycle gear driving mechanism, J. G. 

Mourny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66fJ, 652 
Bicycle gearing, C. Gauz . . . . . . . . . . . . . . . . . . .  6()!) , 87!) 
Bicycle luggage carrier, 'V. J .  Bray . . . . . . . . .  BGH , 677 
Bicycle pedal, C .  BickeL . . . . . . . • . . . . . . . . . . .  66H , ()76 
Ric,'i'de SllllPOl't, E. Miller . . . . . . . . . . . . . . . . . . O(-m , 5:J8 
Hind"r, tpmporary, .J. F. Cordes . . . . . • . . . . . . .  66fJ, 778 
Board. SN' Shoveling hoard. 
��n:�� ��(��ll!?��. 1:. � .. ����f3:: : : : : : : : : : : : : : :  ��g: ��g 
Boiler incrustations, composition for remov-

ing, G.  Kobes . . . . . . . . . . . . . . . . . . . . . . . . . .  669, 930 
Boilet's, means for the prevention of incrus-

tation in, J. Gottlob . . . . • . . . . . . . . . . . . . . .  669, 922 
Bolt. See Door bolt. 
Bookbinder' s type pallet, E. L. l�"'rank . . . . . . .  669 , 629 
Book, copy, G.  L. Hodges . . . . . . . . . . . . . . . . . . .  66fl, G25 
Book hoidPl', H. P. Hackworth . . . . . . . . . • . . . .  669,522 
Bookholder braekpt, adjustable swivel swing, 

W. J.  Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . .  669, 935 
Boot or shoe calks, machine for setting, C .  

n,. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669, 835 
Bottling m<lchiIw attaehmellt, T. G. l.f'enske . . 669,917 
Brake. St'e Cal' hrakp. 
Brake shaft coupling, 1\1. Potter . . . . . . . • . . . . .  669, 805 
Brick mold, S.  A. 'Vinclwster . . . • . . . . . . . . . . .  66U, 885 
Bricks, (·te. ,  apparatus for use in the manu-

facture of, .J. Hall . . . . . . . . . • • • . . . . . . . . . 669, 8:30 
Broooer, O. "T. Randolph . . . . . . . . . . . . . . . . . . . 6()9,SfiG 
Brush making muehinp, F . . J.  I.e Due . . . . . . . 669,754 
Bucket Stl11port, .J. Lowe . . . . . . . . . . . . . . . . . . .  ()(-m , 5:;:� 
Buff wheel attachment, J. II. GrPf'll . . . . . . . . n(m, (i:J:� 
Building construction, wooden, If. C. Peuny . GG!) , 5!)1 
Cahinet, hill ,  Q.  R. Smith . . . . . . . . . . . . . . . . . . H69,7:W 
Cabinet, kitchen, C .  A. Post . . . . . . . . . . . . . . .  069, 9H1 
Cable clip, B.  Hnrd . . . . . . . . . . . . . . . . . . . . . . . .  669, 79fi 
Calculating machine, H.  Goldman . . . 6G9, 069, 669, 970 
Calendar, W. Leigh . . . . . . . . . . . . . . . . . . . . . . . .  669, 959 
C�alendar, A. A. Sparks . . . . . . . . .  ; . . . . .  � . . . .  669 , 8 1 1  
Canada thistlps, composition for k illing, 

Eisch & Raezinski . . . . . . . . . . . . . . . . . . . . .  669, 725 
Candy dropping machiJlP, .T.  Smith . . . . . . . . . .  nn9 , 7 G9 
Candy shaping and cutting apparatus, P. 

A. Sterne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669, 90.') 
Canopy support, W. P.  Biddle . . . . . . . . . . . . . . 66B, 740 
Car, hox, G.  I. King' . . . . . . . . . . . . . . . . . . . . . . . (1(ln, 797 
Cal' brakp, I .  n. Gilps . . . . . . . . . . . . . . . . . . . . . .  6Gn, 7S1 
C�lr, convertiblp frf':ight, o.  B. Critchlmv . . . .  fl69 , R7G 
Car coupling, antomati(' . A. Heron . . . . . . . . . .  HH!)' 747 
CHI', hODT-H'1' hottom, G .  1. Kin g . . . . . . . . . . . . .  669, 7ns 
Car  loading dt�vi('e, railway, ,Yo P. Porb�r . . •  669,854 
Cars, flush drop door for freight,  L .  T. Can-

tield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l69,722 
Carppt s,,"e('ppl', .J. F. Hanly . . . . . . . . . . . . . . . . 66!-l, 6nO 
Cartridge shell wad winder, Place & Pptcrs .. 660. 734 
Casp. S(>(� Chart casp. 
Casting apparatus, metal, J. B. F. Herrcs-

110ft . . . . . . . . . . . . . ..... . . . . . .. ' •.• • •.• •.•.• • • •  669,696 

MARCH 23, 190 1 .  
Casting mold, steel, W. Brinton . • . . . • . . . . . . .  6()U,!J52 
Celery digger, A. Bohleen . . . . . . . . • • . . . • . . . .  669, R!l;l 
Channel clearer, l'�. Christen . . • • . • . . . . . • • • . .  669, 820 
Chart case and paper weight, combined, J .  

1-1. (�al'ver . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  66U, (i82 
Chlorates, making, J. Hargreaves . • . . . . . . . .  669, fia7 
Cigarettes, machine for making all tobacco, 

A. H.  Randall, Jr . . . . . . . . . . . . . . . . . . . . . 66fl,548 
Clock, programme, C .  L. Hayes . • . . . . . . . . . .  66n , fJ81 
Clothes pin, "V. A. Simmons . • • • • . . . . . . . . . .  6GB, Sua 
Clutch, friction, C. O. Carlson . . • . . . . . . . . . . .  f)()H , ()Sl 
Cock, gage, H .  Harris . • • . . • . . . . . . . . • • . . . . • 6GB, �80 
Cock, stop and waste, S. J. Ashell . . . . . . . . . . 6GD,81 7 
Cock, stop and waste, D. E. Trahern . . . . . • •  66fl , 8 H i 
Collallsible carrier, C. Grant, Jr . . . . . . . . . . .  669, �2n 
Collar fastener, H. C. I..IoudermiIch . . . . . . . . •  669,n:n 
Controller, C .  F. I..Iundeberg . 0 • • • • • • • • • • • •  0 .  669, 755 
Cooling vessel, F .  W. Berck . . . • . . . . . . . . . . • •  669, f:i1 4 
Copy hohlE'r, I<�arish & Dawes . . . . . . . . . . . . . •  669, 745 
Corn header, Kafir, R. B .  Franklin . . . . . . . . •  669 , 688 
Corn husking machine husking trough, II. 

I .. . Ij�erris . . . . . . . . •  0 • • • • • •  _ 0  • • • • • • • • • • • •  6G9,nR7 
Corll sheller ft'('lier, L. O.  Whittemore . . . . . .  669 , 7 1 8  
Cotton gin feeder, C .  W. Brown • • . . . .  0 • • • • •  669, 720 
Crank mpchanism, .T. C.  Moore . . . . . . . . . . . . . 669, 542 
Crate, folding. S .  B. Gillette . . . . . . . . . . . . . . .  669, 6:11 
Crah', knockdown, J. Heagerty . . . . . . . . . . . . (j(19, 72S 
Crucible, P. W. Shimer . . . . . . . . . . . . . . . . . . . . 669, R62 
Cuff holdpr, R . . J. Gunson . . . . . . . . . . . . . . . . . . 669,6:)6 
Cup. See Shaving- cup. 
Current wheel, E. Peterson . . . . . . . . . . . . . • . .  669, 852 
Curtain or shane, window, S. B. Solomon . . . 669, 967 
Curtain pole, .J. A. Beam . . . . . . . . . . . . . . . . . .  669,776 
Cutter, T. ::\-1. Simpson . . . . . . . . . . . . . . . . . . . . .  G69 , 555 
Cutting off tool, Birchard & Campbell . . . . . . 669,874 
Cyclp inflaters, dip for attaching, W.  G. 

Hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  669.697 
Dcsllatch apparatus, tubular, W. A. H .  

Bogardus . . . . . . . . . . . . . . . . . . . . . .  " . . . •  669,886 
Despatch systems. carrier for tubular, W. 

A. H.  Bogardus . . . . . . . . . . . . . . . . . . • . • . .  669, 890 
Digger. Sf'e C\·lery digger. 
Display card snpporting bracket, H .  C. 

Cady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 66H. GSO 
Distillers' wash, trpating, Swire & rrhierry . . 6G9, 8 1 2  
Di stilling apparatus, water, D.  L. Rose . . . .  G6H , fH16 
Ditching mu('hiIw, )It'rtsheimer & Edson . . .  669, 79!) 
Door bolt, rack and Dinion, H. G.  Voight . . . mm , 7 1 5  
Door chpek, S o  \V. PpregriIw . . . . . . . . . . . . . . .  669, 762 
Door equalizing device, ,Yprnicke & Tobt.�y . .  6fi9, 907 
Dovetailing maehine, ,T. 11].  Erickson . . . . . . . . 669 , 686 
Draft rigging, G. R Marshall . . . . . . . . . . . . . .  669, 84n 
Draft rigging, .J. r£imms . . . . . . . . . . . . . . . . . . . 6d9 , 7 1 :1 
Drawer, cash, J. Ohmen . . . . . . . . . . 0 • • • • • • • •  ()69, 84H 
Drill guiding appliance, 1\:1. Potter .  0 • • • • • • •  669,764 
Dye of navhthalelle series and making 

same, hlue, R. Rohll . . . • . . . • . • . . . . . . . . .  669, 894 
Dynamo, Parsons & Stoney 0 0  • • • • • • • • • • • • • •  f)H9,80:1 
Dynamometer, .T. B. W..-pbb . . . . . . . . . . . . . . . . .  6GB, 56S 
Educational appliancl', S .  Furdek . • . . .  ' . . . . .  669,878 
Ejector, automatic tluopneumatic, H.  S. 

Blackmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66B, 572 
Electric appliances to the human hody, de-

vice for adjusting, ;Y. Chal'h·s . . . . . . . . . .  ()()fl , fll O  
Electric current rpctifipr, Gilhprt & "Th(,pler 6m), 940 
Electric currents, S,YStl'lH for gelH'rating and 

distrihuting, Gilhpl't & "Thpplpr . . . . . . . . 669, H42 
liJlpctric machine, dynamo" A. It. Rliss . . . . • (iGfl,fi73 
Electric machine, dynamo, D. 1\1. Rliss, 

66tl, 574, 669,575 
Electric machine or electric motor, dynamo, 

N. C .  Bassett . . . . . . . . . . . . . . . . . . . . . . . . .  669. 61 :\ 
Electric motor, C. ::\Iilde . . . . . . . . . . . . . . . . . . .  669 , 7f)fl 
l�leetrie motor casing, C. A. Eel{ . . . . . . . . . . .  (jG!) , 577 
Elpctl'ic propulsion system, R.  R. Painton . .  66!), R50 
Electrie switch, Gilhert & \Vheeler . . . . . . . . H6B,041 
Eleetric switch, T. G. ):Ipinema . . . . . . . . . . . .  66!), 5:�6 
Elpetric s\vitch, W. F. Richards . . . . . . . . . . .  OGfl, 706 
Eleetrical connedion binding post, A. 

Fischpr . . . . . . . . . . 0 • • • • • • • • • • • • • • • • • • • •  6Hfl, 51 7 
Elpetrieal controller, C. R. Rp�·n()lds . . . . . . .  66D,5fl5 
Eledrieal device for converting alternating 

currpllts, A. N odon . . . . . . . . . . . . . . . . . . . . . . 66fl.802 
Electl'olytie apparatus, P. "r. Knauf . . . . . . .  660, 752 
Elevator. See Inclined ('levator. 
lDlpvator and ('onve�'pr, E. C. Rerghoefer . . . .  66n . fi7 1  
I<�lf'vat()r door lock,  A .  1\1. Coyle . • •  0 • • • • • • • •  6fi.9. (;22 
Emhroider�r hoop, C. C. Edwards . . . . . . . . . . .  669, 9 1 5  
Enameling' surfaces of refractory matprials, 

apparatus for, C .  n. Waterman . . . . . . . .  669. 067 
FJIHI g.att', wagon. H. Leon . . . . . . . . . . . . . . . . . 669, oB2 
Endless adjustahl(� screen, W.  Collier . . . . . .  669, fiOS 
Fingine, W. R. l<'lmning . . . . . . . . . . . . . . . . . . . .  669, 51 R 
Engine, FJ. Y. 1\loorp . . . . . . . . . . . . . . . . . . . . . . .  66f) , 5RR 
Evener, foul' horse, Parkpr & Beauregard . . . 669 , 851 
Exercising and devf'loping tlw fingers, ap-

paratus for, .T. �Iorat . . . . . . . . . . . . . . . . . .  669, 846 
Fabric having mf'tallic tpeth or wires se-

('urpd thpl'f'in, A. L. Cudey . . . . . . . . . . . . . 66fl.r.OD 
li'an handlf', .r. H.  Linesch . . . . . . . . . . . . . • . . .  669, 648 
I<'eed l'f'gulator for stpam boil('rs, automatic 

water, C .  A. Andprson pt al . . . . . . . . . . . .  669 , 61 1  
Ii'('pd wat(�r hpah'r, W .  A .  Gibson . . . . . . . • . .  (-i6!1 , H21 
Fepd watpr heatpr, E .  Smith . . . . . . . . . . . . . . .  6()!), ()67 
l<�ence machine, slat and wire, E. W. Chan-

nell . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . .  6GD, 95a 
Fence post, C .  I. Huxley . . . . . . . . . . . . . . . . . . . GG9, 64:; 
Fence post making machine. T. A. Be�m . . .  66fl,G75 
l<�ile, L. C. MeN pal . . . . . . . . . . . . . . . . . . . . . . . .  , 669,701 
File, bill, C .  C .  Boykin . . . . . . . . . . . . . . . . . .  0 0 66fl,50:; 
li'iIf', document, E. A. Sharp . . . . . . . . . . . . . . .  669,5fl8 
I'�irearm magazine, F. l<�ortplka . . . . . . . . . . . . 669, m 9  
Firearm, magazine, 1<\ Fortelka . . . . . . . . . . . . 669,!ll R 
I<'ire ('scape, G. Oslund . . . • • . . . . . . . . . . . . . . . .  669 , G;)6 
Firp lighter, J .  M.  Leek . . . . . . . . . . . . . . . . . . .  66.'),fi31 
Fireplacps, ail' heating and distributing ap-

paratus for oppn, E. F.  Crowther . . . . . . (W9 , !l 1 2 
Fin'proof flooring, .T. A. McNamee . . . . . . . . . . 669, 801 
l<�ish . means for transportation of, H. B .  

Joyce . . . . • . . • . . . . . . . . . . . • . . • . . . . . . . . .  669 , 71)1 
Folding hanger, I .  L .  Tenney . . . . . . . . . . . . . . 66B, 56t 
Food preparations and preserving surne, P. 

G.  Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669, 808 
Food stuffs, apparatus for storing, cooling, 

awl hannling, .T. J. Stauffacher . . . . . • . . .  669, 603 
}<"'uel preparing and feeding apparatus, A. A. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669,897 
FurnacE's, water cooled bosh for blast, A. 

Sahlin . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  669 , 859 
Game, B.  Dixon . . . . . . . . . . • . . • . . . . . . . . . . . . .  660,57() 
Game, E.  ]1]. Leigh . . . . . . . . . . . . . . . . . . . . . . . . .  660,04:{ 
(jame apparatus, J.  G. I<'loyd . . . . . . • • . • . • . .  660, 826 
Game, magnctic, J. R. Davis . . . . . . . . . • . . • . .  66n, 728 
Ganw, quoit, G.  H .  Butterly . . . . . . . . . • . . • . . ()()9 . fi 1 7  
Garhage furnace, F .  Gorman . . . . . . . . . . . . . . . ()6n, 6:�2 
Garment supportf'r, H. A. Guinzhurg . . . • . . .  (j()!), 6:m 
Gas apparatus, acetylplIe, \V. W. Camp . . . . f)f)f) , 741 
Gas enginp, ]1].  Thomson . . . . . . . . . . . . . . . . . . .  6GH, 737 
Gas, t�nriching, R. L.  1\Iirlrlleton . . . . . . . . . . . .  66Jl, 650 
Gas pnriehing' apparatus, R. 1..1. Middleton . .  G69, (jfil 
Gas fnrnacp, FJ.  P. Reichhelm . . . • . . . • •  0 • • • •  669,765 
Gas gpnerator, acetylE'ne, .1. F.  Ford . � . • . . •  ()69, n3R 
Gas igniter, eleetrie, O. von Morstein . . . . . . 669, 54:1 
Gas separator for digesters, N. C. Hodgkins. 669, 958 
Gate. Spc End gate. 
Gate carrier, S .  E. Stadon . . . . . . . . . . . . . . . . •  669, 602" 
Gear, driving and rpversing, C .  R. Greuter . . 669, 924 
Gear, speed, S .  M. 'Vade . . . . . . . . . . . . . . . . . .  66!),R67 
Glass blowing machine, II. W. Heprdt . . . . . .  60fl,524 
Goln dry washing machine, L. D.  Hubbard . .  669,n28 
Gold saving mac-hine, '1'.  Bell . . . . . . . . . . . . . .  (169, 87a 
Golf club, "A. Simpson . . . . . . . . . . . . . . . . . . . . . 669. 864 
Govprnor, pngitH'. G. Hepburn et aI . . . . . • . .  m19. 694 
Grabot cleaner, R. Derdeyn . . . . . . . . . . . . . . . .  6fln,821 
Grain and fodder shopker, "T. B. Tyler . . . . . 669, 56:; 
Graphophone sound box support, C. Burk-

hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669 , 8% 
Grindt�r, Mayes & King . . . . . . . . . . . . . . . . . . . .  660,n32 
Grinding and polishing devi('p, B.  Grauert . .  669, 923 
Gun carriagc traverse indicator, A. H .  

Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66!l. 898 
Gun stock, adjustable, oJ. N. Zocller . . . . . . . •  669 , 871 
Guns, apparatus for supplying' ammnnition 

to turret or harbettE', Dawson & Horne . . 669 , 8B6 
Hame hook, D . . Jackson . . . . . . . . . . . . . . . . . . . . 669, ()99 
Hummer, pnenmatic, C. H. Shaw . . . . . . . . . .  669,599 
Hanole. Ree Fan handle. 
lIarrow and roller, comhined, L .  D. Butler . .  669, 67!) 
Hurvpstf'r, peanut. G. 'V. Williams . . . . . . . .  669,flOS 
Hat fastener, G.  E. Moore . . . . . . . . . . . . . . . . . 669, 541 
Hputpl'. Spe Feed water lwat(-'r. 
Hook. Se(' Harne hook. \\:""h iffietree hook. 
Hook and P:VP, B. P. Evans . . . . . . . . . . . . . . . .  669, 51 5 
Hook anrl PYP, E. 'V. Groesehel .  . .  669, 782 to 669, 789 
HOOll. Rep I�mbroidery hoop. 
HorRE'sh(wing rack, C .  C .  :\lcJ)prmott . . . . . . . 669, 8·17 
Hosi' ('onpling. steam, .T. F. l\1pElroy . . . . . . .  669, 960 
Hosi' nozzle, .T. Il. Melavin . . . . . . . . . . . . . . . .  669, 845 
Hosipry, rnanufaetnrp of seamless, B.  E. 

Kilhonrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669 ,5:W 
Hllh and axh', motor vehh'le, A. Krastin . . . .  669,585 
Hulling machiIw. C. S. Rider . . . . . . . . . . . . . . 669 .. 735 

(Continu�a on puye 189) 
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" Sf " Foot and ar Power 
Screw Cutting Au��;�tiC Lathes 

There i s  never any question 
about the quality of a 

B .  F. B A R N E S  
U P R I C HT D R I LL.  
The tool here illustrated i s  our 20-inch Drill. and we �uaralltee it to drill up to 1 inCh in steel and 1� inch in cast iron al a good gait and w'thout htrain. 'Ye Imild larger sizes and will be ;..{lad to 
!-lend fu]\ data on our entire line to interested peop le . 
n. ]<�. HAR�E� CO., Rockford, Ill. 

Tells About Tools 
A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and discounts of !Same. 

Montgomery & Co . 's  
Tool  Catalogue .  

J c ieutifit �tUerit.au. 
Ice and refrigerating machine, absorption, 

B. Thoens . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  
Ice box , Gerhard & Anwander . • . . . • • • • • . • • •  
Inclillf'<l elevator, C .  U .  Hutchinson . . . . . . .  . 
1n('l1ha tor, J. 'V . Po I'tt' l' . • . • • • • • • • • • • • • • • • •  
Iwligo, making, B. Homolka . • • . . • • • • • . . . . . 
Iuduetion eoil, L. G. "'oolley . . . . . . . . . . . . .  . 
Ink,  composition for adding to lithographic, 

669,934 
669,939 
669,528 
669 593 
669;794 
669,968 

.J. .J. SehPPP . . . . . . . . . . . . . . . . . . . . . . . . . .  669,552 Insulator, elec·trie wil't", �1. IIarloc . . . . . . . . .  6m) , mn Iron. Spp Had iron . 
. Joist, beam, Hp8spi & SiPlwl . . . • . . . . . • . • . . •  
.Journal box unst guard, railway • .  J .  RogeDS . .  
Knitting maehhw, E. E. Kilbotu'n . . . . . . . . . •  
Knitting machine, dreulal', K .J . Kntz . . . . .  
Knockdown tank or cish-I'n, H .  \V.  Harry . .  
Ladder, trussed, F. S .  �('agrave . . . . . • . . . . . .  
Lamp, acptylenp gas, C. C .  Armstrong . . . . .  . 
Lamp controlling and rheostat, elpctric, A. 

II. I)rpijf'l' . . . . . . . . . . . . . . . . . . • . . . . • . • . .  
Lamp, electrie, 1\1. W. Hanks . . . . . . . . . • . . . .  
Lamp, portable electric, 1\1. Npwgold . . . . . . . 
Lamps, magazillP ballast tor plpctric, H. N.  

66f). 6�!l 
(i6H,fif)() 
(),m,7;{O 
(i(iH, G47 
(i09, on;.:; 
669 7 1 1  
669 ;872 
669.823 
6G0, 5RO 
66H,54() 

Pottf'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66£),5U4 
Lamps, making glowers for electric, 'Yurts 

l� Hanks . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . H6!l, 010 
Latch, carriage door, J. P. Edwards . . . . . . . .  (j(j!),825 Latlw dog', P. · Seh'yiekart . . . . . . . . . . . . . . . . . .  GHD,810 
Lpathel' testing dt-'vi('f', .T. l!}. KPlllWdy . . . . . . 00f),52!l 
Lpclgel' and index, eombined, G.  U. Shpp-

herd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lpmoll :-;qneezer, .T. Coomhpr . . . . . . . . . . . . . .  . 
Lifp :-;Hving device, .1. \V. Patprsson . . . . . . .  . 
Lighting dpvicp, faeially supported, J. B. TJndpr,Yood . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Linotype l\Iaehine SIHlC'(> bar, D. A. Hensley. 
Liquids, epntrifugal for separating solids 

from, O.  Ohlsson . . . . . . . . . . . . . . . . . . . . .  . 
Locomotive tewlpr loading device, Fuller & 

Tholen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lo('omotivp turn ta1l1(', T. F. �lason . • . . . . . .  Loom, 'V. B.  Erskilw . . . . . . . . . . . . . . . • . . . . . .  Loom auxiliary hox motion, J.  Eaton . . . . . .  . 
Loom color ft�t'(lt'r, D. ::\1 . Hpaton . . . . . . . . . .  . 
Loom for wpaving tuft('il fabrics, G. \V. (;rosvPllor . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Loom ja('quard llw('hanism, \V. Paton . . . . .  . 
LOOlIl, npt'nlp, n. TIalh-'n:-llt'hpn . . . . . . . . . . . . .  . 

66f),554 
06H, H54 
6H0,547 
669.949 
669,S:11 

669. 732 : 
669. 780 
699. 8H 
6m. 9 1 6  
GGD, R24 
G09,55:=t 

GASO LI N E  

M OTO R CASTINGS 
For MARINE, VEHICLE and 

BICYCLE MOTORS, 
with Working Drawings. 

L O W E L L  M O D E L  CO., 22 W i g g i n  St.,  Lowe l l ,  Mass. 

LIFE PRODUCERS SUCCESSFUL INCUBATORS. 
L I F E  PRESERVERS  

SUCCESSFUL BROODERS. 
about them inoUrl54 pagecata,.. Mailedfor Scents ins tamps. 

IN',UB,HUIII CO .. Boll: 75 Des Moines, I .. 
T H E  J O H NSON ROTARY Simple of construction, pos.itive in antion, eaBY and quiet in ope­ration. Especially adapted to pumping soap, oil, Bugar, lard, glucose. acids, starch, alue, var­nish. COIn and water, malt, etc. 

J. .. arge sizes f\n.� irrigation. 
510 pages, well printed. f'opiouMly Loom pi('kpl' stiel� hllifPl', F. A. l\lill:-; . . . . . .  . 
illustrated. A valuable book of refer- t:;���s:�

h�{:�t;'i: ' \;t�l'J�ll'�����) . . ;l�(:ti;)�; ' f�{'; . J� 

GG9. 6:11 
HGH , GGS 
()G9,52:1 
Hm),7(-jO 
(i(l!), llO-! 

fiIade as a belt or steam }lump, or eom� 
hinatioll, or operated lIy .. ledrie motor 
or gasoline engine. Manufactured pu 

ence for everybody i nterested in A. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G00, G20 DAVII".JOII�!lON CO., Oltl,t1on V, CIIICAGO, ILL. 
JUIHes II. U.oblcy, Agent. 90 I�iberty �t .• N. Y. City. tools or machinery. Mailed for 25 cents, sent to ::\Iail hox, .J .  n. Dick:'!on . . . . . . . . . . . . . . .  , . . .  nGn, G2-! 

M O N TG O M E RY & C O . ,  1 0 5 F u l t o n  S t . ,  New York City. �!('a�:�:;ill� . �l�st
.
r
.
"
.
m�ll�: . �

Ipetri:al .
. .  
�: 

. :?O
.
l�: 

B A R N E S'----.... 
U PR IGHT DR i lLS 
Complete line, ranging from Light l1�ric. 

tion Disk Drill to 42" Back Geared Self­
Feed. lIT Send jor New Catalogue. 

W. F. & J O H N  BARNES CO . 
1 99 9  R u b y  Street, R O C K F O R O .  I LL. 1 "'" � Automatic  M achines 

� '] F O R  

J1 Q 1 F O R M I N G  WI R E  W � C) from coil into sbapes ::;imilar 
� � to cuts. \Ve can furnish rna-� -,-= J chines or goods, as desired. 
o '=- � Sena jor Oatalogue. 

� � BLAl<E & J O H N S O N ,  
ll'o Oo Box 7', WATERBURY, CONN. 

l\IPlTY �o round, 'V. l�� . ::\Iang'pl:'! . • . . . . . . . . . .  
l\fptallic hox, A. 'Yoodruff . . . . . . . . . . . . . . . .  . 3g�:m AUT OM O B I LE F RAM ES 

I and complete running gears. All parts made from 
()()9,92fl .. Drew Steel " may be bent cold, forged or welded. With I ::\1(�tal:'!, plf'eirolytieal pxtraction of, C .  

I IIof'llfnpr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
1Iptel'. Hpp Telpphonp sprvif't� IllPtpr. 
�lilk aprating apparatus, P. P. She-phprn . . .  Mill. �f'P �mnt mill. 

each set of fittings we furnish Blue Prints of assembled 
6Gfl,8G1 frame. Blue Print:-; separate $1.50. Automoldle steam engines, compound, 2%" , 5 "x  4. Rend for Catalogue. 

l\1inp ('ap for draft animals, A. C. Young . . . GHfJ, nOD Mold:'! for ca:'!t iron piJws, apparatus for 
producing, fJ. Forstpl' . . . . . . . .. . . . . . . . . . .  GGfJ, 877 :\10p ,,-ringpr, C. 'V. ])arh;\7 . . . . . . . . . . . . . , . . .  flG9,D14 Motor. �('(' 11Jlpetl'ic motor. Oil motor. 

::\lotor, .J. H.  HOll:'!tPpl , . . . . . . . . . . . . . . . . . . . . 609,502 :\Imying maehillP, "-T. N.  Whitcly . . . . . . . . . . . 66H , 7 1 7  ::\Insi ('a l ill:'!trument bridgc, stringe---d,  J.  
Rnnkle-s . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  

�pWHnapPl' rack, \V.  Vandt . . . . .  , . . . . . . . . . . 
:'\Ti<'l;::pl salts alHl makin� samp, H.  A. l<�ra:'!f'h :'\Tnt loek, � . S . .JamiRon . . . . . . . . . . . . . . . . . .  , . 
�ut lock, .Tonps & Helmer . . . . . . .  600, 8:�R to Nut lock:'!, tool for f'xpawling ann aplll;\' ing 

6Gn.902 
G60, 5fl-t, I H6!l . xnn I ORn. nO;) I 
669.840 

split ring, .J. R. \Villiams . . . . . . . . . . . . .  GGD, 608 
Nuts, pte . ,  loeking df'viep for, E. G. Hoff-

IllUlIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .  660,027 Oi1 hUl'llpr or lwatpr, 1 .  Culv('r . . . . . . . . . . . . .  669 , 5 1 0  
Oil motor, double c:vlimlpr, .T . W. Eaton . . . .  069,514 Os('illating pug-int', F. .  Y. �foorp . . . . . . . . . . . .  6G0, 587 
Pll('ldng-, Y'oll , ::\1. F.. Briggs . . . . . . . . . . . . . . . .  669, 615 
Pantograph for murking or cntting hoot or 

:'!hop pattprns, et(' . ,  T. Rodlf' . . . . . . . . . . .  069, !)-!f) Pap{�r enth'r, � . K. "Thitp . . . . . . . . . . . . . . • . •  6(m, Sfl!) 
PapPI' fpNling maehhw, "-T. Hriilg('watpr . . . .  669, (j'j'R 
Parpr. applp, \V. & n. A. Tripp . . . . . . . . • . .  66f)� 7 1 ·! 
PU l'illg' and pnlping frnit, implpmpnt for, .J. 

f'. StoddaJ·d . . . . . . . . . . . . . . . . . . . . . . . . . .  . P('(lal ('onntprhalancf', C. M. "'"hitmorf' . . . .  . Ppnho]{]pl'. fonntain, P. C. Plastpl'l'r . . . . . .  . 
Photography, vignetting framp fot', R. Bur-

g'P:'!R, Jr . . . . . . . . . . • . • • . . • . . . . . . . . . . . . . .  
Piano, I�. M. Ft'PllCh • . • . . . . . . . . . . . . . . . . . • • .  Piano kpy monnting, Ii'. 'V .  H('ilg('land . . . • .  
Pip!' ('onpling', T. Avprbpck . . . . . . . . . . . . . • . •  
Pipf' trimming and tapering tool, G .  

'rhomas . . . • . . . . . . . . . . . . . • . . . . . • . . . • • •  
Pipf' wrPIH'h, W. E. "' .. illiums . • • • • • . • . . . • . .  
Plaiting allparatus, J. A. Edf'r . • • • . . . . . . • . •  
Plullsiftpr, A.  LpvaRRPnr . . . . . . . . . . . . . . . . . .  . 
Plantpr and cultivator, comhination, .J. V{. 

669 , RR t  
OR!l. !')()!) 
69!l.5!l2 
H69, 61 0 
600, G89 
669, 72!l 
669.673 
669.806 
6GD, 672 
66D,7--t:1 
6G9,586 

TnVPll11Pr . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  669,5(":i) 
Plantf'r, s('('d, C .  W. & G. C. �kinner • • . • • •  660 ,600 
Plpusure whpel, J. G. Condermall . . . • . • • • • •  669, 621 
Plil'l's, eleetri('al, F. IJ. Spring . . . . . . . • . • • • •  66n, Drill 
Pliprs or pipe tong's, W. H. Eruct' . . . • • • • • • •  66!),721 Plow, E. �L Hf'ylman . . . . • • • • . . . . . • • . . • • • •  660, 041 
Plow, ril1ing, lJ'. Grpgoirp . . . . . . . . . • . • . . • • •  669.579 Plow, wlwel, E. M. Hpylman . . . . . . . . . . . . . . •  669,957 
Pnpumatic transit apparatus, W. A. H. Bo-

gardus . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  66!l .RR9 
Pockl't hook. E. B. Andruss . • • • • • • • • • • . . . . •  669,9:16 
Post. Spe Fpnce post. 

S H A E F F E R ,  B U N C E  & MARV I N, Lockport,  N .  Y., U .S.A. 

GAS and GASOLI NE  
E N G I N E S 

1 -4 Rnd 1 horse power 
MARINE and !STATIONARY. 
Built in accordance with the Jatest practice in Gas Engine design. Also complete set of castings. Write for particulars. 

CLIFTON M OTOR WORKS, 
2 3 3  E .  C l iflon Ave . ,  C i n c i n nati ,  O h i o .  

The AUTOSPn,J.'\ ............ .. .. 
The completion oj the 

Throw away your bat­teries and use them no more. fJ1he Autosparker saves its cost many times over during tile life of your engine. Address 
M OT S I N G E R  D E V I C E  
M ' F' G  C O . ,  
Pend leto n .  I n d . , U .  S .  A.  or any gas engine or motor carriage manufacturer. 

Calcium.-All about the new il1uminant, its quaJities, chemistry, pressure of liquefaction, its probable future, experiments perf 01 n::. ed with it. A most valuable series of articles. giviu/;: I II cO llllllete form the partICulars of this hubject. Details of furlDces for making thp carbide, 
�a8 generators. /ZasometE;rs. burners. etc. Contained in 
SCIJ£NTIFIC AMERICAN SUPPLE31ENT, Nos. 9!J�, 
1 004, 1 00 '" ,  1 0 1 � , 1 0 1 4, 1 0 1 i) , 1 0 1 6, l 0 2�, 1 0 :1 i) ,  1 0 :l�, 1 0 ;''' . 1 0 64, 1 0 7 1 , 1 0 72, 1 1182. 1 083, 1 0S'i. 1 0"' 11 ,  1 086. 1 1 04, 1 1 2 4 .  1 1 :12, 1 1 49 and 11 S O .  Price 10 cents eacb, by mail, from this office. and all newsdealers. 

K E R O S E N E  

Sold evt'tywherf', but sen t by mail 
if  your dtaler doesnotllupply you. 

'Williams' SblLvlng SUl"'k 2 5e. 
Gl'nuine Ynnkee Shaving 

Soap, lOco 
Luxury Shaving Tabtf't 25e. 
8"'ls8 Violet Shaving Cream 50e. 

Williams' Shaving Soap 
( Barbers') 6 Round Cakes, l Ib. 
40c. Exquisite also for toilet. 
Trial cake {or two-cent stamp. 

THE J. B. WILLIMIS CO. 
Glastonbury, Conn. 

Acetylene Gas Lighting 
Reduced t o  the most 

Efficient, Safest, Simple 
and Economical Use. 

We guarantee our machines per­fectly automatic in action, to ex­tract al l the gas from the carbide, and absolutely no over production or loss of gas. Approved by tbe va­rious Boards of Fire Un;ierwriters. Standard sizes 10 to 160 l ights. Ex· clusive territory given to responsi­ble agents. COrl'flSpOlld witll 
N IAGARA FALLS A C E T Y L E N E  GAS MACH I N E 

N i ag ara Fal ls.  N. Y. a n d  Canada. 
cu ..  

is attained only in the 
TAB E R  ROTARY P U M PS 'rhey are mechanica] , simple and uurab Le. 'V i l l pump hot or cold fluid, thin or thick. Requ'ires no skllled mechanic Most power at least cost. All parts interchangeable. Made of iron, steel 01' bronze. Can be driv�n by belt, motor or en .. �ine attachment. Large illustrated, Oatalogue jree. 

I ABER PUMP CO.,  3 2  W e l l s  St. ,  B u ff a l o ,  N . Y . ,  U .  S. A. 

The " VJolveri ne " Three 
Cyl i nder Gaso l i ne Ma­
r ine  Eng i ne .  
The only revprf'ling' and self­
�tartin): ga�oline engine on 
the markd, Lightest engine 
for the pow"r built.  Pradi­
cal l y  no vibration. A b�olutt"-

.No tinkering and fussing. Just a turn of the 
I PORt or pilp driver, J. S. Koester . . . . . • • • . .  66D . 646 
Primary hattpry, C. A. IIusRf'y . . . . . . . . • • . . .  669,834 
Printing lw·am rE'gistering device, F. W. 

I ly �afe. Single, double and 
I triple marirlt' and stationary erJ.eCL"'''!lI- 1 WOt�/fRltf

E
to 30 H. P. 

wheel and she works. A chain is as strong as its weakest link. An engine is as perfect as its poorest 
part. If your engine has a poor oiler, a defective sparker. an inferior m ixer or any ot.her cheap parts. your boat is use!e:ss. There is nothing made that 
in any 1'>ell:se competes with the Lozier Marine Gas Engine. It i s  the only perfected contrivance of its kind. J..Iearn about thIS. 

Our 19 1 1 1  :dyance catalogue \',-hich we ·win send you upon re­
I'elpt of fin' {'{'nts in stamps, w i ll post you on boat power and 
save you endlt'ss troublE: next summer. 

TIlE J"OZIER MOTOR CO., 

Taylor . . . . . . . . . . . . . . . . • . . • . . . . • . • • • . •  Printing prpSR, H. S.  �fobley . . . . . . • . • . . . • •  
Projpetill', "-T. J • .  Lowrey . . . . . . . . . . . . . . . . . . 
Proppllf'r shaft Runport, Parsons & Wass . • •  
Pulley, wood. D. A. �nrinklp . . . . . . . . . • . • . • •  
Pulp mill rpclaimpr. N .  C .  Hongkins . . • . • • •  
Pulp straiIlPr, .T.  'V. Packer . • . . . . . . . . • . . • •  
Pump, .J. L. Forbps . . . . • . . . . • • . . . . . . . . . . . . .  
Pump, C .  L. Parkpr . . . . . . . . . . • . . . .  669,589, 
Pump, breast , .1. n. Hoover . . . . . . . . . . . . . .  . 

FOR STEAM BOILERS. 26 Water :-;:.trt"et, Plutf,sbul"a-h, N. Y. 
Pump, electrieally oppratpd, E. M. Hewlett. 
Pump governor, fppd, C.  FJ.  �Ilnirps . • . . . . . . •  
Pm�zle dpvicp, R. V. & F.  A. Dahis . . . • . . . .  Raihvay swit('h, Hf'l'lhauf'r & Tpicbal't . . . . . Railway switch, antomatic, P. F. Mppnan . . 
Railway tif'-, n. 8tont . . . . . • . . . • . . . . . . . . . . •  
Railway tl'ack making and laying machine, 

669, R1 3 
669,8R2 
669.534 
669.804 
669, 6G8 
669. 74R 
S69. 9�� 
669,628 
669, 090 
66!l.08:1 
66!l,640 
669.669 
669 , 0 1 1  
669, 695 
6G!l.758 
669,559 

.. The Mechanical  Water Tender." 

[MPIRE GEAR�E�� TRANSMISSIONS 
AUTOMOBilES & TRI CYCLES 

An Automatic Feed Water Regulator. a Low Water Alarm and a Water Column 
A. Be"be . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669.777 l��!afer :V: m1;�lfc�1:i� t���� ����f steam boiler from low pressure heating to high pressure power plant. Let us tell you more about it. 

EMPIRE MOTOR W'KS 888 WASH I N GTON ST. 
, B U F FALO N .Y. 

Razor strop, F .  Hehwah . . . . . . . • . . • • • • • • . • •  669,80D 
Refrigerator, J. �Iichaud . . . . . . . • . • . • . . . . . .  6G9,5:17 RE'gister, H. N. Ridgway . • . • . • • . . .  660,5D6, 669,507 
Remedy, topical, R. Wallace . . . . . . . . . • . • .  6G9 , 71 6 

T H E  CLARK BROS. C O . ,Vicksb u r g ,  M ich.  

!�f��r���1�10:;:1�:�:}�rf.;ii:��i:;�: .�:���: ��g;��� � � 
For H eavy Conti n uous Work Rota"�a��';;c�I�;: :lfJ'��I':.�'

S
d'��r�tH�·lej���: 669. 733 �'S 

every machine shop will commend our honer . . . . . . . . . . . . . . . • . . . . • • • • • • . • . . . .  669,6;)0 � B 
��:�lj:ci6i��.hre&,�1��ga�en�e���i ���t

e
i����

t
C.CT.�jo:�����: : : : : : : : : : : : : : : : : : :  ���:+�� E§ 

over machine, equalizing the weight. Saddle, harneRs, .T. M. Bpckwith . • • • . . • . . . .  G69, 674 �"'": 
�y����n ;{�e �����::eo�o!�)����ld (��:,�� ��� c

��� h1���(i��n "�rf��e�:rx ��d' 'Ci��,;i;�: . C� 669,578 �� 
r��i!��efrl�i� ��tita o����?fIe����I �I�a���; C. Hpllry . . . . . . . . . . . . . . . . . . . . • . . . . . . • . •  669,056 g: 
_ Scale, spring lmlancp, O. O. O,.;ias . . . . . . . . . .  60H, ()57 Q) 0 

���t�(>e�¥�!�er(�e�f���uce�p���lr�t�t'��gg: Scalps, automatic rE'cording dt'viep for, C. 00 ..... 

N I C K E L  
AND 

Electro-Plat ing  
Apparatus and iIIateriaL 

THE 
& V a n W i n k l e  Co., 

Npn'al' li .  S • •  J .  
136 Liberty St., N .  Y .  

30 & 32 S .  Canal St Cbicallo. 
ping mach ine. tr S(!//(l for ('ataluOtte. S('r{'��' (.�;���\�g.' ��;'hil��: '�'��d� . R.· 'l)i'e'k� : : : :  ���:��� -----
ao�����\!:tlt�e��, 

lUFG. e%OLEDO, S",'<I dJ'ill hoe. T. B .  Rowel l  . . . . . . . . . . . . . . . G69. 6fl4 Go ld  Stocks Free ! �ppal'atol'. �ep Gas separator. ---� --- --- �PT)arator, T. Millpr . . . . . . . . . . . . . . . . . . . . . . .  669,5:1f) 

THE AUTO-CAR B U  R ETTO R  Hpw
�(li�d

m
���

i
.�': . l:

a
:.� . .  ".

a
.
te

": . �: . .  �' . . 
R

�'.
t
".

e
.
r
: 669.551 

made upon a new principle furnishes a reli- Sewing m£('hine bindpr, W. C. & l�'. R. able explosive mixture. Easy ignition and Rnthhun . . . . . . . . • . . . . . . . . . . . . . . . . . • . .  669, 806 
if:ehst��y e:r����igrgas�fnJ)�Tt� ���!lrS��: s

e
"��f.h('�WJ��

in
�� .. . ��:��� . . 

t
.
a
.�

(
: . :1.� . ���" . .  �: 60n, 6�R }��peciallv adapted to automobile and cycle �hnft alining devicp, R. Rathk(� . . . . . . . . . . .  G69,807 

��/6��et:(���nCth�0����e��y {��Sm��� ��:� �haft fOnd play, dt�'Viep for pan sing, A. E. 

Just to introduce our big western weekly mining pa.per (7th year) we will send a block of 5 shares full paid and non-assessable in a Cripple Creek Gold Mine Jjree. You must send us 5Oc. cash 01' stamps for a 6 months' trial 
�lf�' ��c��r �,�,�t�l���e�:!!s;aC:�tifi����� o:e�frb�\;�� 
turn mail i ::;zsued to you. Cripple (ireek i s  a world-beat­er. Address ROeKY lUOUNTAIN MINER, (Inc.) ,  Denver, eolo. the Reg-istet· V alve for cnntroUinl! the �ha;�l�;I'��l

tl�, i: 'L: ·G·��,i;,� : : : : : : : : : : : : : : : : :  ��g:��� tio" of gasol ine or other flutds. Wrlte us 24 fOGf�)i��ea��db�rekl� 1b�l�i����u�l��tr�tomo_ �}��::�� �l�){I,\
v
nl�'���s�:,l:nr.�

,
. 1'. �T�l���::��' : : : : : : : :  g3�:Zo-t I T O M I N E O VV  N E R S  

biles built t o  order and repaired. 8hirt waist, Stpppacbp.r & Stprn . . . . . . . . . . . . 069,770 i�� �=�t�}�!'lcJ�lt�l'ft���;"ls�,e. The Avery & J e n ness C o . , 3 0  W . W a s h i ngt o n  St . ,C h i cag o �}����r(���lT)(l��?���(]R�G.I..T�������.n . .  (.r:�.i���:� : : :  ()��:��� , �h;��i� 1::I�J;�lh;(�r7(��; d����l: 
T H E  W I LLI A M S  Signal 0 1'  alarlll ,  P .  111. JPl'rard . . . . . . . . . . . .  669. 644 : and ye' the g e e "  

M OT O R  W O R KS, 
G rand Rap ids,  M i c h .  

Telephones, 
��ri��t:��r�gt�t #�l�. ln�:��

m
�uE.� prices, catalo,!2ue. etc., with testimonials and references. Estimates cheerfuUy furnished. Agents wanted. 

THE SIMPLEX INTER.IOR. TELEPHONE CO. , 
4 3 1 M a i n  St., C i n c i n nati.  Ohio. 

attained in the 
STOVER 

GASOL INE  
E N G I N E The best is always cheap­est. Write jor prices. 

STOVER ENG I N E  WO R KS ,  f R EEPORT, I LL. 

ARTESIAN 
Wells, Oil and Gas Wells drilled 
by contract to any depth from 50 
to 3000 feet. We also manufac­ture and furnish everytbing re­quired to drill and complete same. Pm·tabl e  Horse Power and Mounted Steam Drilling Machines for 100 to 1200 feet. Write us stating exactly what 
is required and send for il lus­trated catalogue. Address 

EERING AND SUPPLY CO. 
N EW YOr.K, U. S. A. 

T H E  P R I N C I PAL  CHARACTERI STI C S  
o f  the Nickel Plate R'lad which make i t  the popular line for the traveling public are competent train service, fine roadbed and courteous employes. fJ1he Nickel Plate Road is the Short Line between Buffalo and Chicago. '['he Great Pan-American Exposition tbis summer win present unusual attractions. The Nickel Plate Road will be in position to accommodate this travel with safety, speed and comfort. Write, wire. 'phone or call on F'. J. Moore, General Agent, 291 Main St., Butfalo,N. Y. Rilo, E. F. Sc-hlichtpr . . . . . . . . . . . . . . . . . . . . . .  660,767 I sayer of money. 

P . P 1 1  �kpt�hin.g apparatus,. automatic, L. Riebe . .  ()00 , 8g7 ��r
d
��;

t
/;h: . neumatlc U ey Smn, nnll. b .  Runmng . . . . . . . . . . . . . . . . . .. . .  669, 8.>8 , 

in, GERE GASOLINE" ENGIN E S  I Sno,,: plow and swpeper, combinpd, McGUIre ' �uild 

D bi h . f d' 11 & (1ook . . . . • . . • • . . . . . . . . . . . . . . . . . . . . . .  Ofl9,761 (I'tarrie� � S lMPlfliT BOAT EN61NE S MADE 
OU e t e grip 0 an or Inary pu ey. 

I SpPNl driving mf'chanism, variablf', R. & f r i d i ,) n  and I � CAB I N AN D O P E N  B OATS 
M F W I LL I A M S  & SONS I W. T. Alilrif'h . . • . . • . • • . . . . . . . . . . . . . . .  GG0 ,4nn hoist, 6 to I fj(J H .  "q�i��i;!!i;ii"" •• �E.NGINE CA STINGS, BOAT FRAMU 

• •  ST. L O U I S ,  M O . ,  U. S .  A.  I (Continued on page 190) , �1:W'G1NEi liJ�::'�:'41:a�� .• JH:.�:l:!:.�.M�?IJil:'E , NEW GAT FOR 4 oITAMPa G��r;llWpi:;�}t�7��W.�· 

© 1901 SCIENTIFIC AMERICAN, INC.



J c itutifit !tUtticJu. MARCH 23, 190 1 .  
�H�������HlI Speed regulator, A. H. Hampe . • . . • . • • • • • . .  669, 790 
t9 . .  � Spike puller, S. Thompson . . . • . • • • • • . • • . • • •  669,906 
ofQ A W h d P Yf. Spimlle bearing, J. 1\1. Olinger • • • . . . • • • • • . .  669,65ti 
ofO ate e ot !" Spool stand, :\1. H. Gornstoll . . . . . . . . . . . . . . .  669,828 
40 �g��iTi�l�

al!�;Ptf;at��r��\
i���i��: �i: 'R: 'B'r��k's: 3�g:�i� ; that Boi ls .  Qt. spra{,,�g 

.�.
a
.".�i�Ie: . ��l:l:, . .  �: . � .1.1: . ��' . .  �:���': 669, 81 8 

"'v � Stackf'r, pneumatic straw, J. M. Andrews . .  669,500 ofQ 
The " Khotal " Blue � Stamp, dating, T. R. Post . . . . . . . . . . . . . . . . .  669, 661 

-It' Yr' Starching mac-hine, G. B. ".,.heelel' . . . . . . . . .  669, 77[) :!£ Flame Oil Stove gen- Qt. Steam engine, C. T. Fletcher . . . . . . . . . . . . . .  669 , 779 
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� • • eanl generator, . . to ( an . .  . . . . . .  . . .  U'U' -eo moo kerosene and • Steel, toughening manganese, H. D. Hib-
ofQ develops heat so rap- Qt. stee�l��1 g�;;': 'rl: ·C :  ' (:��p�i : : : : : : : : : : : : : : : : :  ���:;:?,� : ��:r���t:a::�\��i,�� t �i��fI1�r��e

;nin;; �� . •  
TiifG(I Nl��h : .: : : : : : : : :  ���:n� : minutes. Will cook :: Ston;) . 

saJ����p:�l.
a
.
e
.
h
.
i�l: . .  

f
.
e
.
p
.
d . .  I.��:������, . . ?: 669 , 642 4¢ anything and can be .. Rtool, .r. :M. Purdum . . . . . . . . . . . . . . . . . .  ,. • • • •  66U,S55 � regulated to any de- • Stool. tourist' s, A. Adler . • . . . . . . . . . . . • • • • •  669,497 

"V � Stovp, II . Q. Hood . . . . . . . . . . . . . . . . . . . . . . . . . 669,582 
'I¢ sired degree of heat. • Stove, heating, S. "-T . . Jaekson . . . . . . . . . • • • •  66n, 7H6 
'I¢ It  has no wick and no asbestos substitute. It • Str(,·pt s\y('ppel', .J .  T.  Collins . . . . . . . . . . . . . • •  669, 684 
-to • 8t1'('('t SWE'E'IWI', E. S. Day . . . . . . . . . . . . . . . • •  669 , 5 1 2  
., is strong, durable and absolutely safe. A • St1'E'et sweelH�1', antomobilf', .r.  T. Collins . . .  669,683 ! child can operate it. • Slll·vp.ving or othn1' instruments, reading 
� � device for, R. RE'ph . . . . . . . . . . . . . . . . . . . 669,705 

� THE " KHOTAL " 
�: Swimming anrl life saving belt, H. Prager-
; Haupr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669,883 
1\ .. Switeh stanrl, .r. 'Vrigley . . . . . . . . . . . . . . . . . .  669, 8J6 ofQ F 0 S 
'IT Syrillgt' , irrigating vaginal, .J. P. Rall . . . . . .  669,910 := Blue lame iI tove !. "yn��n

fro
.n.l 

beets: . 
p:':du"ing, . . ::: . �: . �Pt

.
p
.
r
: 669, 659 

'fP . Tank. See Knoekdown tank. 

i For Home or Camp or Yacht. TelPllholle, )fplTill & Hays . . . . . . . . . . . . . . . . . 669,944 • Telephone Hnd alarm system, combined, A. 
Costs little to buy and little to run. The Qt. 8. Hibbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669, 792 -eo combustion is perfect ; 110 smoke, no smell, � Telepbollt" and fire alarm apparatus, com-ofQ no soot deposit on pots and pans. Picture Qt. I binpd, A. So Hibbard . . . . . . . . . . . . . . . . . . 6

()
.6
6
.9
9
· '

,
R
7
-3

10
2 4¢ sho\vs srnal 1est size, 8 in. high, weight sY2 • Te PllhotlP eircnit, C. E. Scribner . . . . . . . . . .  . 

ot¢ lbs. Price $3 ·75·  l\Iacle in sizes large enough ¢to Tt'lpphollP eircuits, Systf'ill of cf'ntl'al C111'-
-to to cook a course dinner. Write for free ill us- ¢to }[��\y 

S����;\: . .  
f
.
o
.
r . .  ������� . . 

l
.
i�l:: . . �I: 

. .  
�;: i trated book G. J!t! T(>h'ph011(" coin controlled, .T. E. Cordovt'z . . 

T H E  HYDROCARBON B U R N E R  CO . ,  Qt. i Tpjpllhonp pxehange system, C. E. Scribner . ¢to 1 TplpnhOlw linf's, apparatus for pnrt;\·, I,'. 

669, 901 
669, 875 
660, 707 

• 197 Fulton Street, New York. Qt. 1 R. McBerty . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
-eo ¢t. I Tp}pphonp receivpr holder, G·. S. :\Ieyf'l' . . . .  . 

mm,544 I 669,800 ,,�"���""" .... �""�".. Tplpphone service meter and circuit . D. 
S. Bulllsb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 669,900 

669, 708 

PLEAroRE e, -.... :.� ..... .. 
GO HAND IN HAND 

They have the life. elasticity anrl easy 
riding qualities of all other good tires. 
and when punctured are easier to mend. 

Detach from 1'1 m. repair the leakl gO on 
your way rejoicing. No plugs, perspIration 
or profanity. 

Simple, isn't it ? And it's just as easy 
as it sounds. 

o &. J TIRE CO. , 

Indianapolis, Ind. 

TelephollP switchboarrl apparatus, C .  E.  
Scrihnf'l' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Tplpphotlf> switehboard apparatus and cil'-
cnit, F. R. �IcRf'rty . . . . . . . . . . . . . . . . . . .  669,545 

Telf'phone Flwitchhoard supervisory signal, 
C .  J<J.  Scribner . . . . . . . . . . . . . . . . . . . . . . . . .  669, 709 

'relepholle switchboard supervisory signal 
apparatus, O .  A. Bell . . . . . . . . . . . . . . . . . . 669,501 

Thill coupling, C .  f'athan . . . . . . . . . . . . . . . . . . 661),505 
Threshing machinp, R.  E. Law . . . . . . . . . . . . .  669,7Hl 
Tile press, rabbet, ·W... Ludowici . . . . . . . . . . .  669,535 
Til('s, brick, etc. , pn�ss for manufacture of 

and nnrlercutting, T. Dalton . . . . . . . . . . .  669,913 
Tire, .J. C .  Anderson . . . . . . . . . . . . . . . . . . . . . . .  661), 739 
Tire, pneumatic,  B.  "'V .. akeman . . . . . . . . . . . . . 669, 606 
Tire, vehicle, ).1. Harloe . . . . . . . . . . . . . . . . . . . 669,692 
'rires, apparatus for stretching fabric used 

in making covers for pneumatic, L. 
Johnston" . . . . . . . . . . . . . . . . . . . . . . . . . . . . C,69,8:37 

Tin's, stretching fabric for detachabl\, 
covers of pneuma tic, L.  .J ohnstone . . . .  . 

Tooth, artificial, ",\T. Ie Slater . . . . . . . . . . . .  . 
Tooth mold, artificiul, B. Rullinson . . . . . . .  . 
Toy, H. K. Aiken . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy, S. E. & A. :\1. Foreman . . . . . . . . . . . . .  . 
Toy, A. S. Keever . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy bank, H. A. Earnshaw . . . . . . . . . . . . . . .  . 
Toy-hank cash register and indicator, 'V. L.  

669, 836 
669. 96� 
669,665 
669,498 
669,510 
669, 700 
669,51;) 

Dunham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669,625 
Traction engine, bicycle, .r.  W . •  lamps . . . . . . 669 , 881 
rrransformer, Innltiphase, E.  "-T. Rice,. J,r . . . 669,662 
Transit apparatus, tuhular, ",.,.. A. H. Bogar-

dus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669,892 
Transit systems, receiving apparatus for 

tubular, "r. A. H. Bogarrlus . . . . . . . . . .  669 , 89 1  
'rransit systems, receiving mechanism for 

tubular, "-T. A. H. Bogardus . . . . 669,887, 669,888 
Trunk loek, R. Clanghton . . . . . . . . . . . . . . . .  669,507 

N E W 
Tubes, dra\'oling metallic, E. Ivins . . . . . . . . . . 669,698 

B I N 0 C U L A R Twine h,)lder and cutter, R. D. Weakley . . .  669,868 . . •  Type-writing machine, M. S. Eylar . . . . . .  669,627 
Type-writing machine, G. F. Stillman . . . . . .  669,712 

(The Trieder.) 
Small as an opera gJass. More 
po werful than the largest tield 
gla8s. Send jor Cwculars. 

Q U E E N  & C O .  
Optical a

:::t�nfc-lV��� 
Iru�tru-

1 0 1 0  ' Chest n u t  Street. 
NEW YORK : 59 Fiftb Ave. PHILADELPHIA, PA. 

SHOE BL ACKING. -FORMULAS FOR liquid and solid blacking are given in SUPPLEMENT Nos. 1 2 1 3  and 1239. Price 10 cents each. For sale by .M nnn & Co. and all newsdealers. 

'rype-writing machine .  attachment, F. L. 
Calveard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Valve mechanism, H. C. Meypr, .ll' . . . . . . .  . 
Vapor generator, E. Thomson . . . . . . . . . . .  . 
Vaporizer, T. A. Mack . . . . . . . . . . . . . . . . . . .  . 
Vault top sections, mold for burial, B. �.,. 

Van Camp . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
VehIcle, child's ,  G. '1\ Lamont . . . . . . . . . . .  . 
Vehielp, motor, T. R. Dooley . . . . . . . . . . .  . 
Vehiele, motor, A. L. Stevens . . . . . . . . . . .  . 
Vehicle running gear, E. Gordon . . . . . . . . .  . 
Vehiele steering mechanism, motor, H. F .  

Sha\v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Vehicle wheel, O. Teigpn . . . . . . . . . . . . . . . .  . 
Vehicle wheel, spring, ,V. C. Hilliard . . .  . 
Vehicles, means for attaching motors to, 

669,618 
669,649 
669, 7;)8 
669,757 

669,950 
669, 753 
669,822 
669,557 
669,521 
669,962 
669,814 
669, 793 

W. W. Morse . . . . . . . . . . . . . . . . . . . . . . . . .  669,653 
Vehicles, transmitting and steering mechnn-

ism for motor, A. RiegeL . . . . . . . . . . . .  . 
Velocipede driving mechanism, Ii'. A. Kelley 
Ventilator, E .  C .  Royer . . . . . . . . . . . . . . . . .  . 
Veterinary dental fioat, R. W. Ellis .· . . . . . .  . 
Vise, cam and rachet, J. A. Vernon . . . . .  . 
Wagon, dumping, T. '''right . . . . . . . . . . . . .  . 
Wagon-rim adjuster, W. W. Endicott . . .  . 
Washboiler folding support, \V. Vaudt . . . . .  . 
W'ashing machine, J. 'V. Mc::\Iahon . . . . .  . 
",Tashing machine locking stopper, W. 

669,66;] 
669,645 
669, 946 
669, 744 
669,605 
669, 870 
669,9:37 
669 565 
669:848 

Vaudt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669, 566 
Washtub attachment, O. Schweizer . . . . . . . . 669,860 

--____ _ Watch balance and hair spring, com pen-

WE TEACH YOU FREE sation, P. Perret . . . . . . . . . . . . . . . . . . . . .  669,763 
Water purifying apparatus, T. Ewan . . . . . .  669, 626 

IS. to 1 10. PER DAY. Water supply system, J. F. Barker . . . . . .  669 , 7 1 9  
Gold, SUve .. , Nickel a n d  lIetal Platina. 

'Yater tube bOiler, I<J. R. Stettinius, 
home or traVeling, ufling and selling 

669,771 to 669, 774 
"', .... --'"'I .. 'I'O�. MachlneR. Platea 'Vater tube boiler, J.  :K Thorn;vcroft . . . . . .  669, 562 

, 'I ablewatl:', BicycleR, "-Teather strip, W. I. Smith, et aI . . . . . . . .  669,865 
NO EXPEltIENCE. \Veed puller, E. D. C.  Koeth . . . . . . . . . . . . 669,841 

methods. No toys. 'Veigher and bagger, g rain, A . •  T. & P . •  T. 
all sizes. 'Vickman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669 , 607 

Acety lene 
Schwarz Perfect i o n  Lava B u r n e r .  

Highest awards i n  a U  -4\ cetylene Expo- ALL siti ons. Made of one piece of lava. Are 
��t!���ss an�e��,wfJt�S��j.�;'1tAfr.a1·-

N 0 Blowing. Sole Agents for 
�����fzation. t�le u. 8. and 

Perfect Alignment. Canada. 
M. KIRCHBERGER & CO. 

�o \Varren Street, New York. 

AUTOMOBILE STEAM BOI LERS 
These Boilers are made o f  fire 

bux steel , which has a tensile 
strength of 55.000 pounds. A 
double  butt strap seam is used. 
The bottom end of shel1 is flang­
ed to take flat head . This flange 
also takes care of difference in 
expansion between shell and 
copper tubes. Each boiler is 
tested to 600 pounds C. W. P. 
Can also furnish boilers with 
searnles!' cold drawn shel1. 
- - - EVERETT, MASS. 

'Yeig'hing anrl packing machine, raisin, D. 
J. "Tilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669,609 

Weighing machine, automatic, F. S .  Perry, 
669, 703, 

Whiffletree hook, N. Glock, .11' . • . • • • . . . . • . .  
Wire tightener, J .  A .  Clar.k . . . . . . . . . . . . .  . 
Wool, extracting grease from, \V. Erben . .  
Wrench, A.  Dudly . . . . . . . . . . . . . . . . . . . . . . .  . 
"-Trench, G. Sibert . . . . . . . . . . . . . . . . . . . . . . .  . 
"Trench, A. K. Wolfp . . . . . . . . . . . . . . . . . . . . •  
Zinc whitr', making, D. B. · Jones . . . . . . . . .  . 

DESIGNS. 
.A.tomizer or inhaler, C. M. Blackman . . . . .  . 
Badge or similar article, J. Ii'. Grant . . . . .  . 
Bucket or pail, J. A. Knight . . . . . . . . . . . . .  . 
Chisel, framer, J. Swan . . . . . . . . . . . . . . . . .  . 
Coin controlled apparatus, cabinet for, C. A. 

Yale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Coin controlled apparatus, dial for, C. A. 

Yale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cooldng utensel lid, Ii'. J. Reid . . . . . . . . . . .  . 
Dh'play · sample tuoe. C. F. Price . . . . . . . . .  . 
Door fpnder plate, M. 'r. Glynn . . . . . . 34,216, 
Fly papPI' holder, G. R. Schimmel . . . . . . .  . 
Game board, A. A. Caille . . . . . . . .  ' . . . . . . .  . 
Garmpnt hanger, C. A. Hyrlp . . . . . . . . . . . . .  . 
Garment support, E. A. De Blois . . . . . . . . .  . 
Gil'rllp, M. L. Sherin . . . . . . . . . . . . . . . . . . . . .  . 
Hook, awning, L. C. Dimmiek . . . . . . . . . . .  . 
Hook, garment, 'V. H. Goss . . . . . . . . . . . . . .  . 
Hook, singletrep, R. �tonp . . . . . . . . . . . . . . .  . 
H;vdrocarbon burupr, 'V. R . .  Jeavons . . . . . .  . 
Insulating support for elf'ctric conductors, 

L. B.  StiUwpll . . . . . . . . . . . . . . . . . . . . . . .  . 
Knives, etc. , handle for, .J . 1-1. Crosby . . . . .  . 
Lamp burner, gas, A. H. Humphrey . . . . . . .  . 
ME'dicine tube, L. T. Cu shing . . . . . . . . . . .  . 
Paper stand, wall, C. B. Morrow . . . . . . . . .  . 
Pillow top, E. A. Wilcox . . . . . . . . . . . . . . .  . .  
Plaiting blade, D. Kisch . . . . . . . • . . • . . . • . .  
Plmnhpf' s trap, F. E. Cudell . . . . . . . . . . . • . .  
Railway track or way, amusement, E. J. 

:rvlorl'is . . . . . . . . . . . . . . . . • . . . • . . . • . • • • • • 

669, 704 
669, 827 
669,50(1 
669,955 
669,742 
669, 9(l4 
669,570 
669,750 

34,202 
34, 197 
34,207 
34,215 

34,204 

34, 205 
34, 2 1 �  
34, 226 
34, 217 
34. 206 
34,231 
34, 225 
34. 224 
34, 230 
34, 222 
34. 22:1 
34. 221 , 
34,210 
34,21 1 
34, 1 98 
34, 209 
34,201 
34, 227 
34, 229 
34, 228 
34, 208 

34,219 

ATE D  META 
F O R  A L L USES. MA O£A S REp,UIREO. 

HA R R INGTO N & K ING  PER FO RATING @ . •  C HlC'A'GNO;· 

"TH E WOR LD'S LARGEST 
CORPORA-r:IONS 
RJ!il1 �ROADS AN I!> 
MAN U FACTU R E R S  

daily using many thousands of-
H PRISM I E.R JYP[WRHERS �"'''<LOI,c.they IXlssess those sterling 

res that make them the most 
economical  to own." 

so�;d�MliliH PRflM I ER Im:'RIBuTES 
O U RABI L. r ry--'----... Ct::c.c:� �����A 

OF WOR K ·  
w:1 f\ K  lo L L  T1iE. TIM E .  

F O R  V E H IC L E  A N D  
M A R I N E P U R P O S E S .  

Nothing better oT more economical 
than our four-cylinder motors. Pos­
sess every known pDint of excel 
Durable in every part. De­
tachable igniters, heavy bear­
in�s and shifting spark, water­
jacketed head, runs any speed 
from 100 to 1500 per minute. 4% to 10 H. P. Ful l y  guaranteed. Ground juints throughout. BUO'll]O GU!!!toline lI otoJ' Co., 

Buffalo, .s.  Y.,  U. 8. A. 

(bt (yptWrittr €xcbangt 
1J.i! Barclay SI. .  N E W  Y O R K  
1 2 4  L a  Sa l l e  S t . .  C H I C A G O  

3 B  B romfi e l d S t . .  B O S T O N  
B 1 7  Wyandoite S t . .  

KANSAS C I TY ,  M O .  
2 0 9  N o rth 9th 8t .  

ST. L O U I S ,  MO. 
432 Diamond St . .  

P ITTSB U R G H ,  PA. 
3 West Balt i m o re St . ,  

BALT I M O R E ,  M D .  
5 3 6  Cal ifo r n i a  S t  . •  

S A N  FRAN C I S C O .  C A L .  
W e  wi)) save you from 10 to 50% 011 Typewriters of ail makes. Send for Catalogue. 

If Your Eye Could See 
the Illth that passes through or­
dinary water faucets you would 
be alarmed and disgusted. 'rhese 
germs are the cause of most dis­
eases. Pure water would prevent 
them and perfectly pure watE r 
can be produced only by using 

the Widely celebrated 

Berkefeld Filter, 
which is  constructed on the most scien­
tific and h ygienic plinciple. Easy to 
clean and care for. Rapid filtration. 
One gallon of pure water in 4 minutes. 

Berkefeld Fi lter Co. , 2 Cedar St. , New York. 

A O ERMaPROOF FILTER 
Most fatal diseases come from drinking 
impure water. Protect yourself and 
fam ily by using · ' T H E  MONARCH" 
an absolutely reliable filter which quick­
ly purifies water. Needs no plumbing to 
fix. ( 'an be attacbed to any plain or 
threaded faucet. :'implest in construc­
tion. Easiest to clean. Price $a.OO 
Express prepaid. When orderinll state 
whether for plain or threaded faucet. 
Descriptive catalogue on application. Hygeia Fi lter Co . . 54 Fi rst St .. Det r o i t ,  M ic h .  

BATH IN O N E  M I N UT E " 
F O R  O N E C E N T .  

FOR G O O D  M U S I C  Buy Edison Records. Dealers everywhere have them. Ask for the RED HAND kind 
, 

(�EN IIINE EllISON 1'1I0�OGRA]>IIS 
• 

Frorr. $ 1 0. to $ ] 00. Catalo!!'nes everywhere, aU dealers. 

None genuine � Trade witbout tbis � a Cdl,.OYl- Mark. 
Nat' l  Co., 1 3 5  Fifth Av., New York 

Send 3c. for catalog oj 
Monarch Marine 

Gasol ine  Engi nes. 
!!4 to 45 H. P. $200 up. 
Grand Ullplds Gas 
EngIne & Yaeht Co" 

Grand Rapid., Mich. 

'By constructing your boat 
from a set of  my B oat 
B u ilding Materials more 
than one-hall  the boa t fac­
tory's  price can be real ized. 
Also economize fre i g h t  500 
per cent. Launches.  Sa i l  and 
Row Boats, Gasol ine En­
gines. Catalog free. 

3545 DeKalb 

The P ipe of the Century. 
. . .THE. . .  " MALLI NCKRODT " PATENT 

N I COTI N E  ABSORBENT A N D  V E N T I LAT E D  S M O K I N G  
P I P E  I S  THE O N LY P I P E  F I T  FOR A 

G E N T L E M A N ' S  U S E .  
You may appreciate t h e  exquisite flavor and taste 

of a good smoking tobacco, but you can n ever have UHtt 
enjoyment with a dirty, foul-smel l illlr pipe, thoroughly 
saturated with poisonous nicotine juice�, so bitter and 
d i!'!gu�ting to the ta.ste . .  This is effectuany remedied in 
the . .  �Iall i n ckrr.dt " where th e jui ces are compl etely ab­
sorbed before :reachin

l 
the mouth. and assuring R cool. 
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size and finish. Over 100,(0) sold in 1899 alone. 
Send for illustrated circular HS. A. "  with prices. 

T H E  H A R V E Y  & W A TTS C O . , 
3 8 7  Broadway, N. Y. Stat i o n  E, P h i l ade l ph ia. 

Spikes-direct from the "illmmi.illllIIIIlD Inanufacturer. 

� Cut shows ex­
act sizil. (;01 d 

.
finish by t.he Quarters process. 

wIt.h Emerald or Turqlloist', etc., 
Shore Co., Providence, n. 1. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This " built-up " laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, mId it will 
work as well as a $125 balance. rrhe artlc1e is accom­
panied by detailed working d rawings showing various 
stages of the work. This article is contained in SCIEN. 
TI.Inc A�rER I CAN SUPPLEMENT, No. 1 1 84. Price 10 
cents. For sale by MUN N & Co., 361 Broadway, New 
York City. or any bookselle.r or newsdealer. 

D I CKE�MAN'S 
DU�ABLE DESKS 
Don't buy until you qet our catalogue-

100 pages of mnney saving values. 
i A M E R I CAN STO R E  STOOL CO .. 33 H oward St.,  New York 

? ? ? • • • 

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

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

MUI'IIN &. CO., PubUsbers of tbe SCIENTIFIC AMERICAN, 36 1 BROADWAY. NEW YORK. 

© 1901 SCIENTIFIC AMERICAN, INC.
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Write 
for free 

copy of 
our book : 

S A L A R I E D  
P OS I T I O N S  

for L E A R N E R S It tel l s  bow you can support yourself 'w h i L e  
learning your chosen pro­

fession. 2fJO,U()U I:ltudents and 
graduates in llIe cbaoi('al,  

Civil, E l e c tr i c a l  Engineer .. 
ing; Archi tecture; Dral-vint!{ j 

Designing; Book-keeping, etc. 
I nternational Correspondence Schools.  

Box 942 Scranto n ,  Pa. 

E LECTRI CAL E N G I N E E R I N G  
TAU G HT B Y  M A I L .  

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

TR.lCAL ENGINEER ? "  
\\'e tuwh Rl .. /'tri{'al l':n;"::l ll t' t 'rill)'!". E l t' d n (' Lighting-, 

Elt't'tric Ral iways, \Iel'h,ulicai E:ngineeril l�.  �tt'alll Engi­
llt't'rinf!,", ?.It'('hanica] J)rall in)!, at .\ our holt ,,· hy Il l a l ! .  

�1�i�:��I!I�II(;��I�)..;�(;i � 'J;!t!��" l ��'I:;I�I,rL= TE, 
Dept. A, 240.2-12 \\'. 23d �t • •  S ew York. 

PSYC H R AT I S M  
The N ew D iscovery of the Age. 

T H E  V E R N O N  ACA D E M Y  
will tell you all about i t  

F R E E  O F  C H A R C E 
The new discovery of Prof. A lbert \-Ternon. the mar­

vel of tbe Cent " ry. A tJ:.IOusulldfold mure powerful tllan 
H y J'NO'.rI�IU. A knOWledge of the wonderful re­
�wurces of thii" sC ience win untold to you the secret8 of 
success and make c l ea r  and plain all that bas seemed so 
mysteriuus and that has been attributed to bupernatural 
agency or hypnotism d uring pa�t ages. You may have 
a wonderful ,  comprehensi ve lUO-page book by this aitted 
man by sending your name to us at once. \Vrite to­
day. It i s  absolutely FltEE. Addre., 

VERNON ACA D E M Y  O F  M E NTAL S C I E N C E S ,  
2203 East Ave n u e ,  Rochester. N .  Y .  

The Trustees ol llle American School 01 Correspond� 
ence will award a limited number 01 free Scholar"! � in Mechanical, Electrical, Morine. Stationary; 
IIDd Locomotive �ineer�, includin& a. complete 
course in Mechanic.l Drawing. AppIiClltioDcblan&

' 

on requesL ::&:- s: $ 
American School 01> Correspondence, Boston, Mass. 

(� tr " '--·.alW eI �ru., Mention this Il�pef'. 

MORAN FLEX IBLE  JO I NT  
for Steam, Ail' o r  Liquids. 

Made in all sizes to stand any desired 
pressure. 

M o ran F l e x i b l e  Steam J o i nt C o . ,  I nc ' d .  
149 East 3d  St., LOUISVILLE, Ky. 

A VAL U A B L E  PAT E N T .  
Any individual o r  company wisbing t o  �nvest a few 

thousand dollars in the purchase of an lnter.est. In a 
patent on a macbine cOl"lting but little to bUIld, a,nd 
being of universal applicat ion to tbe npeds of the I n­
habitants of every town in the United States, and bav-
ing nj6H-&et�¥�n.JOr�tu� Pa lmyra. New York. 

Rock (lrill hit, H .  Aylmpr . . . . . . . . . . . . . . .  . 
�('ah� basp, t'f'volullil', J. ,Yo C ulmer . . . . . . .  . 
Klpigh, sulky, H. 'V. Beard . . . . . . . . . . . . . .  . 

��!���)l
l
:�hllit i��d��r

h
�;�

i t
iil�li : : : : : : : : : : : : : : : :  

\Y i l'p tightC'IWl' or s t l'ptellPl', A .  Swartz . . .  . 
\\' I'Pllt'h, B .  Baxter . . . . . . . . . . . . . . . . . . . . . . .  . 

TRADE MARKS. 

Alcoholic liqnors, C'ertain namN1, IIig-hland 
Bottling COlllll:lllY . . . . . . . . . . . . . . . . . . . .  . 

AutOllloililPK awl pa 1't 8  t h p l'Pof, C{' l I tll l''y 
.:\lotol' Vphif'le ('ompaIl,\' . . . . . . . . . . . . . .  . 

Bakpf'Y lll'oduel K ,  ('('rtain n :lIIlPd,  Ohio Hal,,-
l U g  Compa u,\· . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Banalla tiOlll', H. C I'118i'llus . . . . . . . . . . . . . . .  . 
Bundagps a wl C'ornpl'('s8PS, Sta ffol'd lly<1l'o-�Wr 0=�� . . . . . . . . . . . . . . . . . . . . . .  . 
Barr(·l:,;, B . . 1. (' iIlt,."' . . . . . . . . . . . . . . . . . . . . .  . 
Repr, birch, Clic(ItlOt  (' lllh Bottling" & l<Jx­

tl'H e t  ('OIlllHllUT • • • • • • • • • • • • • • • • • • • • • • • •  
BevPl'agps, ('Pl'ta i l l  l l H lll('d l l oIHlI('oholif', 

( ' licquot Club Rottliug' & Extract Com-�� . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bf'vPl'agps, non-akoholie, Clif'll llOt C lllh Bot-

tling & E x t l'al't l'olUVany . . . . . . . :W. OH8, 
Blood, ('\lrt' foi' i m p U l'p • ..\1 . ..\L Harris . . . . .  . 
Boih'l' till(' ('xp:uuit'l'S. stpum, oJ. F:l i'Sslf'r 

Mannf;lf'tU l'i l lg ( ' o lll pan,\' . . . . . . . . . . . . . .  . 
Candy ki sRt's, II. .Jpllst'n , . . 0 • • • • • •  ' • •  0 • • • •  
C;ll'honatpd W H t i' I', p la i n .  Clieqllot ('lnh Bot-

t ling- & Extl'HC't Company . . . . . .  " . . . . . . 
Cbpi'si', Cl'panl , 'Yo A, LU"lYJ'('l lC'i! & Son . 0 • • •  
C i g- a l'R, F. ,Y o  T lll'hpl t ' s  SOIl S . . . . . .  , . . . . . . 
Clothes Wl'ill,;!"i'I' S, .Am(' rieun 'Yrin gN° Com-

�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
ConfeC'tiollt�r.r a n d  i ('p-rrt'am, :\1 . I�.  Abel 

F:statp . . . . . .  , . "  . . . . . . , . . . . . . . . . . . . . . 
COl'sph;, Kops B ros . .  , . ,  . . . . .  , . . . . . . . . . . . .  . 
CottOJl, balpil, \"pltl & K ('vi l li, . . . . . . . . . . .  . 
Count<'rhoa rd, G roton Lt'athpJ'ho:t rd Compa ll,\' 
C rackl'l's, J.  ::\1. Haviland . . . . . . . . . . . . . . . . , 
Cl'pam, salad, H . . r. RIOllgl' t t  ('ompHll,\· , . .  . 
l)('ntifricps and mOllth-wusbps, F .  Lo(' s('l' & 

('ompany 0 • • • •  0 • • • • • • • • • • • • • • • • •  ' • •  , • •  
Flavored compollnd for <l i'SSt'I 'b3, Frll t plla 

Cornpa'ny . ,  . . . , . . . . . . . . . . . , . . . , . . . . . .  . 
)�lour, J . . T. dp Pomho . . . . . . . .  , . . . , . "  . . , . , 
Four, whpat, F, G, A t k illSOll  . . .  " . .  , . . . . . . 
Gluf', B . . r. (, illt�,\' . . . . . . . . . .  , . . . . , . , . . . . . . . 
Hppling, n roton Lt'uthf' I'hou ni Comvall�T , . .  . 
Im:;f'C"tk idt'R. \Y , H. Bowkpl' . . , . . . . . .  :W.O-1-7. 
Leathf'r and If'atlw r  goo(l s, ('('l'ta i n  nanwd. 

Grpy. C lark & EIlg-I(, . . . . . . . . . . . . . .  , . , ' 
1\1a('hinpl'Y. ('('rtain n :tlllf'd, q. ,,' . PU I'SO:l S .  
1\1(><1iea1 eompollwls I I l l d  d l'llg8, (,( ' 1' t a i n  

namf'd,  C .  S ,  A ri,hpl' , . . . . . . . . . . . . .  , . . , 
::\IpdiC'al C'ompoll1H1 8 .  (' t ' l 'taill  l l H IU (>(l, .1 . () , 

Logan . . . . . . . . . .  , . , 
)'Ipdical ('OmpOlllHl s,  (,prtain nanH'd, Va 110-

Cr('SOlpllf' Com pall,\' . . . . . . .  , . " . . . . . . . . . 
::\Ipdir-atNl hands. II .  H. H�T l'l H ' , . . .  , . , . . . . , . 
::\If'dir-itml, toi1pt,  and antisPlltk 1)1'(>pa r:1 -

tiolls,  I\orddf'utsdw "Tollkamnwl'ei & 
Kammg-al'll spi1l11Pl'('i . . . . . . . . . . .  , . . . . . . . 

l\Ip<iicine for th(' ell 1'(, of C'onRll mption, Bi'll-
dillPr & �('hl('sillg('r , . . . . . . . . . . .  , . . , . .  . 

)Ipdicinp.  proprif'ta1'Y. Khasan l\lanufaetul'-
ing' Company . . . . . .  , . . . , . . . . . . . , . . . . . . . 

Medicinf's, certain nump(I. Puritanic RPIllP(l.y 
Company . . . . . . . . . .  , . .  " . . . . . . . . . . . . . . 

Orangf', hlood. Cliquot Club Bottling- & gx-
tract Company , . . . . . .  , . . . . . . . . . . . . , . . . 

O rgan-stops, Pael\.tu·(l Company . .  " , . , . "  
OVf'1'coats, A .  H('njamill  & Compall,\· . . .  , .  
Packing-s, stf'am and watpl',  MuyPl' & COIIl -

� � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
PapPI', cprta in n:l llwcl , 1'n t P I'son PU l'elnll ('n t  

PapPI' ('ompau,\· , . ,  . . . . . .  , . . . . . . .  , . . . 
Powdpr, foot, Randolph C lwmiC'al ('ollllHlll,\' , 
Rifif's, air,  n a is,\' 1\1anuf;l rt.lIl'illg' C01ll11il l l,V 
Sho('�,  l\I nllh�I', Dllllhar & Company . . . . . . .  . 
R k i n  d i sPU8PS, ('m'p for. 1\1 . M .  Harri � ,  . .  " .  
Sodium. olpat('� of. \Ti�r(>inigtt' f1h i n i n fa hl'i -

kpll 7. illllIl pr & Compan�' Gp8 m i t  Hp-
s('brHllk t(>l' lIaftung- . . . . . . . .  , ' , . . , 

I R. Olf'S, cnt, Ch:ll'lp:-;: "\Y .  A l'llOlfl COHlP:l ny . . .  . 
fHpam hoi l(>l'�. )'1:1 x i m  Company . . . . . . . . . . .  . 
RtOVt�R, rangPR :1 1 1 (1 lW:1 t P I':-;: alaI 11:1 l't:-;: 

t h p rpof, ,y, .T. Loth �tovP C'ompn ll,\T . . . .  
Syrnp, talllf', ('11han :-;�-I'IlP Ri'ti n i llg' Com-

pany . . . . . . . . . . . . . . . . . . . . . . .  . 
Talking lWI ('h i llPS a lld a('(·i'R�()l'i (>:-;:. T'J , R.  
Tpa!.,

O
l�l.

SO
:�. '�;lg�,i : : : : : : : : : : : : : : : :

"
" " "  

'Telepbonp appa m t lls.  Enrpka Rlpc· t l' i <- Com­
pany . . . . . , , . , , . .  , , . . . .  , . .  ' . . . .  :1(UI7-1-. 

Twinf' ,  bop, grapt' .  toh:H'(,O and t;u'J'l'd,  
Trav('I's Bros Comnan�· , . , . " , . . .  , . . .  , .  

Watchf'R. wateh(,3 Sf'S and wateh m ovpmf'nt�. 
Phila(]plpbi a  'Yat('h (' asp Cnmpam- . . . .  

Woodpl1Warf', (,prtain nampd. O v a l  ""'ood 
Disb C'ompany' • • . . . . . . . . . . . . . . . . . . . . .  , .  

LABELS. 

"A Dirty Hand Made IIandsomp, "  for soap, 
R. C ,  1\lillel' . • . . . . . . . . . . . . . . . . . . . .  , . . .  

" B i reh C rPHm Facp Powdpl' . "  for a fac(' 
powdpl'. L.  B i J'eh . . . . , . ,  . . . . . .  0 • • • • • • •  

" Bllnlstpa d ' s  ",Yorm H,Vrnp, " f o r  a w()rTll-
syrup, 1\1 . ,Yo YOOl'hpps . .  , . , . . . . . 

34,214 
34, 20a 
:34, 220 
3--1 , 1  \) 9  
:H, 200 
:l� ,21 R 
:14, 2 1 :\ . 

:16,070 

:w, osn 
:10, 0;.7 
:W, O.,);j 

:111, 0:17 
:;0,07:1 
:)(;,OGo 

:16. 0()7 

:in, Ol;!) 
:1G. O-1-:1 

:�fl. ().'�:; 
:;IJ, OGO 

RO,on;') 
::W. O.'"iS 
36,071 

3G,07S 

�n. o(j� 
:1(j. ()�7 
:{(j, O:�,-; 
:1(-j, O:� 1 
:1(j.n�() 
:W , O.'"i ! ) 
:W, O�!l 

::0. 061 
:W.()'::;:� 
:W,O:)4 
:�n , 072 
: : n . o:tn 
:W.MH 

:H-), O�S 
:W, ()S;"i 

:1(1 , 0 10 

;1n, ();�n 
;�H,O::O 

:16 , 0'i0 
:�().042 

:1fi, Of)4 
;W,077 
:,U,02U 

:16, OH2 

:W.O:1:� 
:W.OGI 
:W. ():"i1 
;W.O:��� 
:W, O H  

:W,04fi 
:�(j . O'!!)  
:w. o,'.q 

:V� . 07n 

:W.07n 
;W. O:-;:! 

:W.07G 

R , 2 1 7  

8, 221 )  

FOR  SALE -Valuable patent ( recent) hottle st.op- " C U ifPPllO, " for a mNliciIl f' ,  Ca fft:'C'Jlo D r1lg 
I per for beer. etc. Only sold un account I ('olupany . . . . . . . .  " , . ,  . . . . . . . . . . . . . . . . 

8, 20� 

8, 225 

8, 2 1 8 
of patentee's age. 1.'hose meaning husinp8s may halle · ' Coai'lilpne . "  for a ('}paning pri�ll:lratioll.  
p]lOtograph. , .. Address G •. J. Brf;HLElt, 241 1  Edwa r(l Gord0n l\1aIlnfa('tllring- C'o�npan,\' 
N orth 7th !Street, Philadelpilla, Pa. " Down OIl th(' Farm . "  for prp:-;(>rYt�s. C .  ,,' .  

F R E E  M E C H A N I CAL 

E N CYCLO P E D I A . 
No mechanic should be without it. 

Sent postpaid on request. 
S. S. \VILLIAilISON, Publish er, 

Ro(If>fpr & Company , . ,  . . . .  , . . . . . . . .  , 8 . 2 1 5  
"F.leetl'j(' IIpd-A-C' m 'p , " f o r  a Ill (>(]ieinp, C. 

�\.. pprr�- " , . . . . . .  " . . . . . . . . • . . . . . . . . . .  
"Flor(>s(,(>Ilt Plant Food , "  for a plant food. 

\Y. T .  Pa rsons , . , . . . . . . . . . 0 • • • • • • • • • • •  
"Geuda Mirwral 'Y a t (>r, " for minpral wutpr, 

'l'aylor & Rp(·v('R . . . . . . . . . . . . . . . . . . . . .  . 
"Hood ' s  Hmwh Di'ath , "  fo!' an inspetieidp, 

"Tf�stprll C'lwm i(oal 'yorks . . . . . . . . . . . . .  . 
1 1 48 Retz Buil ding, Philadelphia. Pa. : :f��� n;,I�i'fi(iI;�i�:�d
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H , 224 

8 , 2 1 6  

8, 20!l 

8 , 222 
8, 205 

O U T I N G 
A N  
O F  

I L L V S T R A T  E D  
S P O RT T R A V E L 

M A C A Z I N E  
A D V E N T VRE 

A N D  C O V N T R Y  L I F E 
E D I T  £ 0  B Y  C A S  P A R  W"H I TN E Y  

I f  you are interested i n  Fishi11g, Shooting. 

Yachtin(J, Horse Barillg, Polo, FflotlJall, 
Ba;�el)an1 A utomo]-) i1 in!J� Bic!lf'linn, or any 
other sport, you will fi n d  OUTING of iln� 
lueasurahle assistance i n  your particular 
ganle and very e ntertaining as well. 

It has ant/' ''I"Hn tivc art ic/rs nn cvery branch 
of SP(JI t and absorlling tales of adventl!re 
and big game hunting by t h e  m ost e,.pel";­
enced and most prominent sportsmen of 
Europe and America. 

The i l lustrations of the l\Iagazille are 
real l y  illustrative. 

Anlong the regular l\{onth l y  Departments 
devoted to various branches of sport is one 
on FURESTR Y, by Gifford Pinchot. the 
United States Forester. 

S P E C I A L  PA P E R S  O N  
Country Life altd rountry Homes, t h e  Care 
of the Gardrn, Fi n "  POIl7tr?!. C··tt7.e and 
Horse Breedlno in Englan <1 ,  America, and 
France. 

THE O U T I N G  P U B L I S H I N G  C O . ,  New Y o r k .  

o a t s .  L a n g  & Comnan,\· . . . . . . . . . . . . . . .  . 
"-:\Iinel·YHlil l i' . " fo!' a hail' and scalp toni(' 

0 1'  lotion. T. K. Bowles . . . . . . . . . . . . . . .  . 
" Photo Cigar, ' for cigurs. Hehmidt & COIll-

�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" P ill�hnry·s Pr(>m imn Oats. " for an out 

food,  Pinsh11l·�·-".,.ashlmrn F10ur M i lls 
Company " . . . . . . . . . . . . . . . , . . . . . . . . . .  . 

" Rprl-:r�ox Alp. " for aIf'. A. von Cotzhall�(>n 
" fHnnour<l :-:;trip<'s, " for ginghams.  :\-1.  Fip1rl 

& Company , . .  , . . . . . . . . . . " . . . . . . 
"'[' h I '  R a ronf'ss, " for dgarl"l, fkllTn i(lt & 

Company . . . . .  0 • • • • • • • • • • • • • •  " . , . ,  • • •  
"Thp Eaglps. · '  for ('igars,  (;OI'OOll & f::on , .  
" Th p  Fl'llJ l i n g- 1'pp1 h i l l g; amI f1'lol i " .c:  Pow­

iIp!". " for a POWOi'I' . .T, A .  ,,' .  TIonvif'1' . .  
"TWi'll t i i'th ('('ntn r,\' R n l d n g- POWdi�I·. " for 

Illi king THnnlpr.  L. C .  H.oo(l " , . .  " . . . . . 
"Vi etol', " for talking nl:wh i lli':-;:,  J<J.  R ,  oToh n -

R o n  . . . . . .  , . . . ' . . . . . . . " . . . .  " . . . .  , ' " 
" Y i f'tor Rp('o1'd . "  for son1l(l r('('ordR. F., R. 

.Tohnson " ' . "  . .  , . . . . . . .  , . . . . . . . , . . .  , ' 
" ",,"'pllrn a n ' R  Congh )IN1i('i np, " f o r  n C'ollg-h 

nwdi('hw, D .  Thomas , . ,  . .  , " , . .  , . . . .  , .  
" ",Vb itt, C lovpr TIl'll lHl ::\ilwllst(>r C'hpf's('. "  

for ('hpPRf', .T,  .J ossi . . . . . .  0 • • •  0 • • • • • • • •  

PRINTS. 

"Cor-Ie B i rd a mI Dogs , " f o r  w a l l  pap(>r, 
" nlI���"

\
- !��::[

f' 
]�lf'r��;l

l
���� � ;  . i()�' . �,:�;il ' 

. 
P;lp'(>'r: 

LH \\Tt�n ('p & R a l 1 PII . . . . .  " . . . . . . . . . . . .  . 
"Hpll a n d  C h i r-kf'll S . "  for wall papf'r, Law� 

ri'tl('p & Hnl lf'll " . . . . . . . . . . . . . . . . . . . • . .  
"\YnI kp-z-y , "  for Rhops. R .  :.\1. Burt . . . . . . .  . 

S,2I2 
8,21!l 
8,207 

R ,21� 8,21 0 
R. 22H 
8. 20R 
R. 2()() 

R,221 
R .2 1 4 
R 227 

R, 22R 
8 ,22:1 
8, 21 1  

�1 2 .  

R1 1 
:1 1 0  
:11 �  

A printed copy o f  thp sppcifi('atioll and drawing of 
nny patpllt in thp fOl'pgning liRt, or :l Ily patf'nt ill 
print i SSllP(l R i n ('p 1 H(j�� will 1)(> fnrni Rhf'u from 
th i s  officp for ]() cpntl"l. In ordpring ph'asp statf' 
t hi--' name and n u m ller of thp patpnt (]psiri--'d ,  and 
" i--'m i t  to M u n D  & Co. , !1 6 1  Broadwa :v .  Npw YOI'lL 

Canadian patents may now be obtaiIwd by tbp in­
vf'lltnrs for any of thf' inventions nunlPd in the forp­
going' li st, providpd thf'y arf' simplp, fl t a cost (,f $4!) ('a('h . I f  eompli('utp(l thf> (,O�l  will  h(> a litUt' 
111Ol'i--' . Fol' full instru('tinnR :Hldrpss: l\[nnIl & Co . •  361 Rroadw:l�· .  N('w York . Other foreign patents 

I may also be obtained. 

WILL SHIP C. O. D. FOR $25 .0 0 
W I T H  P R I V I L E C E  O F  E XA M I N AT I O N .  

F R E I C H T  P R E PA I D  T O  Y O U R  STA T I O N .  

" " T H E VV I L. L.A R D ST E E L.  R A N G E  
Has 6 8-in. lids. oven 17x21x12, I5-gallon reservoir and warming closet, lined 
throughuut with asuestus, burns wood or coal. '[h i s  s)Jecml inducement IS otIered for a limited tIme only. Mentivn this paper. 

WM. G. WI LLA R D ,  Man ufacturer, 6 1 9  and 62 1 N .  4th St . ,  St .  Lo u is ,  M o .  

and SrI'}'IJIE8 (1.(, Fargain Prices Larg­
est Machinery Depot on enfLb .  We buy 

buildings and plaTlt� i among 
others we bought the Worl<l'6 
Fa.r, the Oma.ha F:xposition, the 
Chicago Po::;t ( )fn ee. and other 
structures, \Ve relmild machill-
cry of a l l  kinds, and sell with 
hinding guaralltees. Boi1er� 
Trom $2n up j EIW:llles from $35 .ii\l�:fr;=�ci� up j �team Pumps from $l!) up, 

etc. \Ve carry complete stock ot General Fu\)­
rlief":, such as BELrl'IX(}, �II A  FTING, 
HANHER�, PULLE\'�, IRON 

fJni'J!�<i1�{,!g&
I
p1ir,rI���{.:; 

l'I, eilI R I � G  ilIATERIAL, etc. 
\r l l l  ' , "wi  frPl', " U f  :!fill-pag"e ('alaif)g' 1\ O .  ; :�; l  
Conl-ltuntly buying entire stocks 
at. Sheriffs' and ReCeIvers' sales. 

C h icago H o u s e  W rec k i ng C o . ,  
W .  3 5th & I r o n  S i s . , C h i c ago , I I I .  

5 0  Y E A R S '  
E X P E R I E N C E  

T R A D E  M A R K S  
D E S I G N S  

COPYRIGHTS &c.  
A n y o l l e  sel ld i l l!! i t  s !\:etch and descript i o n  may 

qUickl:r ascertain 0111' opmion free whether: an 
inventIOn IS probab ly patentable. CommunlCa· 
tions s-tl'lct lv  confidential. Handbook on Patents 
sent free. ()ld est ag ency for securing- patents. 

Patents tal\:en through Munn & Co. receive 
8pecia� notice, without charge, in the Sci�ntifjc Jlm�rican. 
A handsomel y  i l 1n�trnted wf'pldy. Largest cir· 
culatIon of ally scientific j ourllal.  'l' erms. ;fa a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO . 36 t  BrOadWay, N ew York 
Branch Office. 625 F St .. Washington, D. C. 

ACETYLENE APPARATUS 
Acetylene number of the 8CI ENTIlo'IC A)OI "EU]CA " Sup­
PLKM l<.:"T,  dE>�cribing. w i t h  full illustrHtioll�, the most 
recent, simple or 11Ome-made and commercial apparatus 
for generating acetylene Ull the large and �mall scale. 
The  gas as made for and used by the microscopist and 
studen t ;  its use in rhe magic lantern. 'l'he new French 
taule lamp maklllg it� own acetylene. Contained in 
SCTE�TU'IC A:\l l,; IUCA :" :-1UP PL.K,\lKKT. No. 1 0 a 7  
Price 1 U  cent.s prepaid II y mail. For other numerous 
valuable articles (nl this �ubjeet we rf'fer you to page 21 
of our 'Supplement Catalogue. sent fref' to any address. 

),'Ir x ::'IJ  & f";o • •  anI Brl 13dway .New York. 

Im·17 JEWELED 
adjusted, patent regulator,stem wInd and 

�te m set, genume 

NAnONAL SPECIAL uwvnnent.  Ld.(.ues ' or Gents' Size, WARRANTED 20 YEARS. 14K. 
Gold plate h Ulltlllg caSe,elegantly 

en!!"raved , F'lt for a king. No better wat(,h made . M l: s t  be �een to be 
appreciated Spe(,lal offer for next 

days, senrl Y(lUr f u l l  name and 

C.�.I�� ��':h �·:!�li:g�dt:��� 
amme. If f(lund satH;f actory pay 
agpnt .5.85 & ex press charges. A g-u arantee and l1Pautlfu l  cham & 

cl.arm sent free With every watch. 
at once as tillS may not appear 

. NAT'L MFG. & IlIIPORTING CO. 
St, . B 420. 4::hlclgo, IlL 

TO PATENT"';"':� A N D  INVENTORS. W. & R. Leggott, Limiteil, (;eneral and BllilderA' Brass 
tounders, �ilens ,"Yorks, Bradford. ErwJan d ,  would pur­
chase outrigb t.  or make 0n commission !lI ly g"ood appli­a l i ce for interior of buildings, Hpecial l y  door and win� dow fittings. W. & R. IJEGGOf11T, Ltd. �ilens Works, Bradford, England. 

SPEC IAL P R I G E Sn��s' 
Trial. Guarante�d. Double 
and Combination Beam, 
OSGOO D �k�fn�raf:Pt:: 
B I N C H A M TO N ,  N .  Y. 

DER AGENTS� vrANTED 
in each town to ride and exhibit 

1901 Bicycle. BEST MAKES 
Models, $ 10 to $IB 

'99 &: '00 Models, high grade, $7 10$12. 
liOOSecond·hand Wheels 
aU makes and models, good as new, 
is to i8. Great ]/artory Cleari1!Y 
Sale at half factory cost. We sh�p 
anywhere on approval and ten daya 
trial without a cent in advance. 
EARN A BICYCLEdistribuf;,. 

ing Catalogues for us. We have 8, 
wonderfu I proposition to Agents for 
1901. Write at once for our Bargain List and Spedal Offer. Address Dept. 62 L. 

MEAD 0 VOLE OO,.� ChlClIIIg 

D O  YOU SHA R PEN LA WN 1l10\VERIS ? 'Ve baye a grinder tbat you need. C. R. ZACHARIAS, Asbury Park, N. J. 

% H .  P .  GAS E N G I N E  C A STI N G S  
Materialfl and Blue Pripts, Write for Catalogue 9. PAHSELI, & WEED, 129-131 W. 31Rt Street, New York. 

S H 0 HT HAN 0 ��t(il��l��;1(I�Wl�I:lp��()�����.rse. 
Potts �hortliand College, Box a3, VVilliamsport. Pa. 

����� l �Yf>E: W H EE L S� M O D E L S  &..'fXPERIM ENTA L WORK. SlV.A.ll.MACHrNERY L�OVELTI ES &:. E.TC. NE.W ·� O 5TENCIL WORKS 100 NASSAU S! III .Y. 

SALE ��el*!�R2£�tca¥la:{l;����Z !�d
F{����iri�� Apparatus, and (if patented American inventions. L. �im(,Il , C i v l l  & :\lechanical FJnglneer, Troyes, France. 

__ illl 
P A T T E R N  A N D M O D E L  M A K E R S .  

I W A N  T E D  �o I�����;�e �:t:�t��fa�:��i�� 
, tools of new design. or IlOW on the market, for which : ���k ih�ie�ii:u���a�n�aR� a� I���ff�d�t

OI���ress 

W A N  T E D. -:rl�!h� t�e:����i��ll�:il�s�)��z)� 
tion of raw and finished part::;. Must, have good edUC:i­
tion j C'ol leg-e or Tpchmcal School 'rraining prefeTred, 
Also some practical mechanical experience. Salary �'HOO 
to $] ,SOO per year. App ly  or address E ,\IPLOY'\ J}� l\ T  
BUREAU, National Cash Register Company, Dayton, o. 

S 3 0 S Send us yom .ddress 

a ay ure .nd we will showyou 
how to ma.ke $3 a day 
aLsoluiely sUl e ;  we 

. furnish th: work an ot  teach you free, you work in 
the locality where you l ive. SL'ud us your address and we will explain the businp.ss fully, remember we guarantee a clear profit of $::} for every day s work,absolutelysure. Write at onee. 
ROY.A.L lH.!NUIt.4CTURING CO., 80']; 354, Detroit, Bieh. 

ANY BI () Y() LF. RIDF.R Dlay an d A L L  RE­
PA IRER� do n e e d  our 1 9 11 1  A ,  & J. Hanger. 

If you have a used-up banger to replace j If you have 
frame� with otid-sizea brackets j If  you want a lJi�her 
gear j ,"Vrite us and tind out all about t.he A. &. J Hun­
ger. 'Ve send Gbe complete set all ready to go into your 
frame. No bother brazing or re-enampling. \V_e can 11'':. 
any frame. THE A VEIt Y & .JENNEISIS () O  • •  
30 lV. \V n sbington St • • Chicago, Ill.  

ELECTRIC LIGHT. 'rhe Borough of Northum_ 
berland, Pa . . are considering the question of lighting the 
town with about 3U electric arc lamps, '11hey invite �ealed 
a}�{���� l�i:;JAic°ta��)I� ll\��li���?'3�n�r�l\��I�� hOal! 
nh!bt. 2d. Incandescent lights all night ; Incandescent 
lights ha lf  night. ad, Botb systems on moonlight scbe­
dule. All bids to be mailed to JOHN GrLIH';HT, North­
umberland, Pa., aIld to be in his possession not later than 
S P. :\1., March 28, lfJOl. 'l'he Borough reserves the right 
to accept or reject. any or an bids. � D R I V I N C  A P L E AS U R E  

when holding- your horse with an l.l\tl:JEUIAI� nIT, giviu r l(lll pl'r l'l'nt lIIore leverag·e thall an\" other. 

;:;r::.. , 
Any ��1(ly ('an ('olltrol tile lilO�t , kwus hnrsl': Pos i ­
tive curle f o r  tnnp:HI-,-] . .  l l i llf!", \\' i l l  pr('\'Plit s i d e  p u l l ­
i n g  a n d  d r i y i n p:  Oll  Ollt' l i n e .  t-:eIlt to an :--' adrlress. 
postpaid, UPOll Tl'('l'lpt of priet'. III X C pla te or 

Imperial Bft, ���I�a����1�11�::,$i4t�� �����t'11{1�;�i'�'f;�� "T h. 

PATENT RIGHTS FOR SALE. 
I have invented, patented and 

own a device to supersede all 
previous col1arH f(!r machinery 
sbafting OIl account of its supe­
rior safety, simplicitv and securi­
ty. TLJe collar has no set screw 
which often projects and causes 
accidents, no countersunk screw 
to weaken tbe collar. 'l'be 

• }'leming )O Collar is simple in 
construction-mane in four pieces to clasp around the 
shaft and can be put on or taken otf" without remOVIng 
other partfol of the macb inery. It thus saves ten ttmes 
Its cost in time and labor. It can be manufactured as 
cheaply as any collar now on tbe market. .It is a blend­
ing of safety. simpl icity and securit,\-·. and only needs to 
be introduced to become uni versally used. It eannot 
��yt:t

c���l���e����;.ri£ ���r��l��n�b� �a�!��lr1��i��e 
Apply to W. H. DAVIS, P. O. Box 305, Montreal ,  Can. L��� ����s BRASS BAND 

IN�TRl:.V[ E N T 8. Indorsed by 
the great .Jules Levy aR the best i n  
the world .  ni" Catalog. 4 00  i l lu­
strations , FREE. Positively the 
loweRt priceR on Band InRtrnments. 
UniformR and Suppl ieR of a l l  k i n d f'. 
Also contains Music and Inst.ruc­
tions for New Bands. Lyon & up:! !y,  Maoufsrturf'rs, 3'" A d a m s  st • •  (;hi .. a�w. 

(Lyon & Healy are the l argest mu­
sic house in the world-E d i t<)r. ' 

W¢ baot an InqUiry for Your 600dS 
very often , and i f  we only k new your address, we could turn over to you inquiries 

by the h uudred that come pouring into our office daily.  

R�ad tb� H Busin�ss and P�rsonal Wanf' £olumns� 
There you will find inquiries numbered . Read them carefully every week , and if 

you can furnish the goods required, write us at once, GIVING THE NUMBER OF 
THE INQUIRY every time, and we will put you in communicati on with the parties 

desiring the i n formation.  You may get an order or many orders by simply read­

ing our BliSINESS AND PERSONAL WANT COLUMNS every week. 

© 1901 SCIENTIFIC AMERICAN, INC.
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-M A D E. AT KEY W £ ST)-

I 
These Cigars are manufactured under 

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

CORTEZ CIGAR CO., KEY WEST. 

It Wins Its Way � 
into popular favor among the upper classes bere and abroad. The 
WI NTON 

M OTOR 
CA R R I A G E  

i s  now universally rp.cognized as the 
PRICE $ l .ilOO.  r!����rdIl'!a�t;��t durable, swift and sure. Easily controlled and regu­lated. Hydro-carbon (gasoline) sy stem. 

THE W INTON MOTOR CARRIAGE CO., 
486 Belden Street. Cleveland, OhiO, U. S. A • •  

EASTERN DEPOT, lbO-152 East bSth Street, New York. 

The Haynes-Apperson Co. 
BUY 
THE 
BEST 
OUR  
1 90 1  
M OD EL 

We are the pioneer automobile manufacturers of America. Profit by our experience. �e have I?assed 
�i:::.x'W�ftee���Ic:.\�,�"a�ed �e���ity�e��I��::�W���ly�� tern and one, two and three seated carriages. 
T H E  H A Y NES·A P P E R S O N  C O . .  K O K O M O ,  I N D .  

CHARTER ENG INE USEn ::Y
A:iAb�E 

F O R  A N Y  P U R POSE 
FU>JL-Gasollne, Gas, Distillate 

Statlonar ies.  Portab les ,  E n g i n e s  and 
P u m p s ,  H o i sters 

IU'r' State Your Power Needs 
C H A R T E R  GAS E N G I N E  C O . ,  Box 148 ,  STERLING. ILL ,  

The Success Emery Grinder r ��I�d�h�W�'ifo� ft"�e a�e��n ":?�e�S\�n:lt�� . foot power. Greatest grinder on earth for 
I firins, ca-stings, machine part,�. tools. selssors. knives, etc. Invaluable for bicycle repairers, blacksmitbs. jewelers, carpenters. butchers, farmers etc. Stands 4 feet high .  Screws to wall and fioor and is quickly and easily fixed. 

3,000 revolutions per minute. Each machine crated for shipment. Price $6.1i0 each. 
Buffalo Speci alty Mfg.  Co.,  B uffal o .  N . Y .  

Carbide Feed 
ACETYLENE 

GEN ERATORS 
are endorsed by the U. S .  
G o v e r n m en t ,  by the 
State of Pennsylvania. 
and by all other Ilisin­
terested authorities. 

They e m  b o d  y the 
latest and most approved 
principles of construc­
tion, and are guaranteed 
by the largest concern 
engaged in the business 
to be of perfect work. 
manship. 

Made from the best 
material by expert me­
chanics. 

ECONOM ICAL AND SAFE.  · EASY O F  O PERATION.  

J. B. COLT CO. ,  Dept. S. 
1 08 Fulton Street, New York. 

1 4 6  Franklin Street, Boston. 
1 8 9  La Salle Street, Chi t-ago. 

421 Chestnut Street, Philadelphia. 

WALTHAM WATCH ES 
The name Waltham engraved on 

every movement the American 

Waltham Watch Company makes, 

guarantees the movement absolutely 

and without any reservation 

whatsoever. 
u The Perfecrec1 American Watch ", .an illustrater! hoole 

of interesting information ahout cwatches, cwill he sent 
free upon request. 

American Waltham Watch Compan:;, 
Waltham, Mass. 

Standard Model 

wagons specialty. exhibited on at Philadelphia Exhibition. 
THE BOSTON AUTOMOBTLE C O .  Office and Factory, BAR HARBOR, ME. 

Scalos All variettesat lowest. prices. Hest Railroad 
II:gk1��s:�0:"t?�le��oi':cl��t�s sa'l:��: Sewing Machines, Bicycles, Tools. etc. Save Money. Lists Free. CHICAGO �KALE CO .. Chicago. 1Il. 

N 0 �g:�rA��:��.::t� P���:��/?:�� watches. They are iYlustrated In our 
B L U E B O O K  showi ng Lad ies'  Watche� in aJ i metals and exquisite enamelEi ; our 

[) B O O K  showing M e n ' s  and Boys'  
Watches with up·to·date attractive designs. Either Blue or Red Book sent on appllcation. 

T H E  N E W  E N C LA N D  WATCH CO.,  
3 7  & 39 Malden Lane, 149 State Street, New York City. ChicagO. Spreckels BUilding, San Francisco. 

MODELS & E X P E R I M E N TA L  W O R K .  Inventions developed. Special Machinery. 
E. V. B A I L L A R D ,  Fox B l d g . ,  F�a n k l i n  Sq uare, New York.  

SURREY 

�2§ �===.r� '-�=::-'=-:=> �� AUTOMOBILES 
Rid::�:��l!!d�'!:���ol��PI������t���in��� be safely run by man, woman or child. 

Wh,el'e current cannot be conveniently �upplled. we are prepared to furnish estimates for, and erect when desire:i, simple and automatic plants for charging electric vehicles. 
40 M ILE,S on One  Charge of Batteries. f:n

.�:� :::: :J���I�!�d Cntalogue, 

ELECTRIC VEHICLE CO., HARTFORD, CONN. 

" Pocket Kodak 
Portraiture " 

is the title of a daintily printed and 
instructive booklet about home picture 
taking, which has j ust been issued by 
the Kodak Press. The illustrations are 
all from the Kodak of Mr. Rudolf Eickemeyer, Jr., 
and include a number of his most charm­
ing studies of child life. Free at the 
Kodak dealers ' or by mail. 

EASTMAN KODAK CO., 
Rochester. N. Y. 

Braddock Hydraulio and Steam Packing Co.  
:fi!  bO 2 Braddock, Pa., U. s. A. � ; .S ® John C. F. Jon e., Pwp,ieto,. 
� � �  M A N U FACTURER OF .:;� Hyd ra u l i c  a n d  Steam Pac k i n g , 1 f � illl ��:h,��n:ndh���mIl�;;'��� 
� §  � PackiIllZ:, and John C. F. J ones' 
,a... �:t: Patent "U n i q u e "  Packing. 
.s '" " Universally used by th., most ::; !:W � p],ominent Steel Plants in the 
"t .E n United 8fates. 
�� 'C Sample for Export furnished ...: &! :; on application. 

MORROWC8:1��� 4fIll FITS ANY CYCLE. I 0 0 , 0 0 0  I N  U S E  -..... ADOS PLEASURE AND SAFETY- A LL DEA LERS SELL  THEM. 
R IDE�E�!"1���;;!�q�.l O N LY 35. ECLIPSE MANUFACTUR ING  C �, EL��A�N .Y. 

M E X I C 0 A ::�m�:��!:O:��i�ess 
Fort u nes are being made in Trop ical Ag ricu lture  

Write for Information how to join a Mntual Company by depositing your savings monthly. 
Very prOfitable and protected by a Powerful Trust Company. 

M EXIOAN M UTUAL PLANTERS CO .  1 0 1 5  New York Life Bldg. OHICAGO .  

MARCH 23, 1 90 1 .  

STANHOPE-STYLE F .  

You are not a mechanic and prob­
ably don't enjoy puttering with a 
machine. The Electric Vehicle Is 
always ready ,  requires no mechani­
cal knowledge to run It, and among 
Electrical Vehicles, the " National " 
is pre=eminentIy simple, powerful, 
elegant and excellent. 

Send 1 00. I n  s.ampa tor the hendsomea. 

and mos t comp lete I I  Auto Book I I  ever 

published on the 8ublect of automobile • •  

National Automobile and Electric Co. 
I I I 5 East 22nd St., Indianapolis, Ind. 

Roger B. McMullen &. Co.,  Chicago. III . ,  Gen ' l  
Salell Agents for  U .  S. and Canada. 

Illustrated pamphlet mailed free to any address 

PAT E E  M OTO R CYC L E S  

$ 200 
Built for busineE's. Sold o n  8 business f.{ u a r a n t y. Money back if not satisfactory. No 
g�<;1!���Yr:d p��m::i��riD��!i place an order where you can't get it filled. WRI7'E US. 

PATEE BICYCl.E CO. 
Indianapolls, Ind., IT. S. A. 

A C E T Y L E N E  
D O  YOU KNOW that the most l�ht, least troubl e 
tfreatest comfort can be secured by uSing .good burners. l'he best burner is D. M. STEWARD'S WOND Mi. 
fi1"�E1nEl�lF����n6'l)�oJll":lff��oga, Tenn., U. S. A. 

CRACKS IN FLOORS 
Nk��\i¥�lsu'W'6'�Hf.d(J�1n�ti[YAND 
CR EVICE FILLER is the only perfect remedy. A Paste, easily applied, elastic. adhesive. and non·sbl inkable. j)jrt and moth proof. Cost about �c. per sq. ft. 5 Ib •. will treat an average room. Price 20 cts. per lb. State the kind and condition of 
fu�yd i���ct?��:ri:fi'l ab� given. Is also the best filler for open�grained woodl:\. 
o- UIPPIN MFG. CO., J..ock Box L, N ewark, N ew "\· ork. (Inclose stamp for booklet.) 

G O D D A R D � S MOP PR ESS 
Patented Feb. 19, 1901. A perfect machine for drying mop. Nothing to get out of order. Only two pieC'es in it. Sold by dealers, price $ 1 .00.  Send for circulars and testlm0l1ia1s 

C. A. GOD DARD,  Patentee &, 
Sole Manufacturer, AKRON, O. 

WATERPROOF GLUE 
A NEW GLUE which is strictly WATER­

PltOOF. Iuformatlon and prices supplied by the 

CAS EIN  C O M PANY OF AM ER ICA , 
74 J O H N  S T . , N EW Y O R K ,  N .  Y .  

Building Edition 
Scitntific Jlmtrican 

M O N T H LY, $2.1)0 PER ANNUM. 
SINGLE NUM BERS. � I)  CENTS. 

The BUH,DlNG EllITION for 1901 is the handsomest 
megazine in the United states. It haR many new and 
impOl tant features. Send 25 cents fer the March 
number, and Bee the new departments. The illustra­
tions and cover are more attractive than eyer. Send 
for " Are You About to Buil d ? "  and be convinced. 

NEW DEPARTMENTS. 
Monthly Comment. 

Interviews with Architects. 
New Books. 

New Building Patents. 
Notes and Queries. 

Digest of Current Articleso 

M U N N  at. C O . ,.  
Publ ishers, 361  Broadway, N ew York. 

J ESSOP'S ST E E LTHB\yr 
F O R  TOOLS,  S AW 5 E Te. ' 

W'!! J E S SOP & S O N S  t.:� 91 JOHN ST. NEW YORK 

© 1901 SCIENTIFIC AMERICAN, INC.




