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GENESIS OF THE FIRST SUCCESSFUL AEROPLANE. 

In all the history of invention there is probably no 

parallel to the unostentatious manner in which the 

Wright brothers, of Dayton, Ohio, ushered into the 

world their epoch-making invention of the first success

ful aeroplane flying machine. At a time when the vari· 

ous experimentalists in the field of aeronautics were 

dumfounded by the failure of the deservedly·renown

ed Langley to make a practical flight with his gov

ernment\acked $50,000 machine, it was suddenly an

nounced that two young machinist; had produced an 

aeroplane which had made a continuous flight, with 

one of the inventors on board, of over twenty miles 

at a high speed and under perfect control . 

Their success marked such an enormous stride fOlI 
ward in the art, was so completely unheralded, and 

was so brilliant that doubt as to the truth of the story 

was freely entertained ; especially as the inventors re

fused either to give access to the machine or to make 

any statement as to its broad details. 

The SCIENTIFIC AMERICAN, however, wrote to  the 

seventeen eye witnesses who were mentioned as having 

seen the various fiights and received letters from these 

reputable local residents, and published extracts there

from, which completely set at rest all doubt as to what 

had been accomplished. Unfortunately, th e foreign 

aeronautical world failed to appreciate the significance 

of the facts as thus made known ; and when Santos 

Dumont made his recent short fiight of a few hundred 

feet, with a machine built on the lines of the Wright 

brothers' aeroplane, he secured in Europe the credit 

for having made the first successful flight. 

One of the editors of the SCIENTIFIC A�n:RICAN was 

recently accorded the first interview given to any tech

nical journal, in which the Messrs. Wright gave some 

hints as to what they had actually accomplished, and 

outlined the investigation' which led up to their final 

success. 
After becoming interested in the problem of aerial 

navigation some tel.l years ago, the brothers experi
mented during several summers with a double-surface 

glider, with which they became so proficient that they 

could make long glides from the summits of the sand 

dunes and describe a letter S at the bottom. They 

improved their machine by the addition of a vertical 

and a horizontal rudder and a method o f  twisting the 

planes to  preserve lateral equilibrium. After reaching 

sufficient proficiency in controlling the machine in glid

ing, the brothers undertook to transform it into a 

power-driven machine. As no light-weight gasoline mo

tors were to be had at that time, they were obliged to 

build their own motor. They decided upon a four-cylin

der: water·cooled, horizontal engine, which, when com

pleted, weighed 250  pounds and developed about 1 6  

horse-power, although it w o u l d  show 24 horse-power for 

the first 1 5  seconds. 
As they were unable to find any authorities giving 

definite rules for designing air propellers, they were 

obliged to work out a theory of their own on this im

portant subject. They designed propellers for their 

machine, and Galculated the speed at which it  should 

travel with the horse-power at their disposaL In the 

first trial with a motor ( in December, 19 03) the ma

chine flew at practically the speed the brothers figured 

it should attain; which speaks well for the truth of 

their theory of the action of screw propellers. In this 

first flight the machine went in a straight l ine a dis

t ance of 852 feet against a 2 5-mile wind. Having 

p roved that the glider would fly with it motor, the 

brotliers returned home, and during the spring of the 

following year resumed their experiments in a meadow 

some eight miles from Dayton, where they built a shed 

to house their machine. The greater part of the 

spring, summer, and autumn of 1904 and 1 9 0 5  was 

epent in ex-perimental work with the new aeroplane. 

A number of obscure difficulties were encountered. and 

it was found that the machine acted quite different-
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ly from what it did when merely gliding without a 
motor. In fact, with tlie motor installed, the operator 
had to make some moves for control of equilibrium 
exactly opposite to those which were necessary when 
the machine was simply gliding. For s tarting the 
machine, a light steel rail some 75 feet long was laid 
on the ground. A small carriage having two double
flanged wheels was placed on this rail and supp�rted 
the aeroplane.  The machine was steadied by one man 
standing at one side and holding it. It was hitched 
to a post and held while the motor and propellers were 
started.  Then it was suddenly released and allowed 
to shoot forward, whereupon it would rise in the air 
before the end of the rail was reached. As the field 
was a comparatively small one, approximately rectangu
lar in shape, it was necessary to make sharp turns to 
keep within its boundaries.  I n  making these turns 
trouble was often experienced, and there were a num
ber of narrow escapes from serious injury. I t  was not 
till October of last year that the brothers found out 
the cause of this instability, which was not due to insta
bility of the machine so much as to the method of oper
ating it. Soon after this discovery, they were able  to 
make their flight of 24 miles in 38 minutes, or at the 
rate of nearly 4 0  miles an hour. 

By their method of starting on a special rail the 
Wrights were able to get in the air with the expendi
ture of. much less power than would have been needed 
if they had mounted their machine on pneumatic-tired 
wire wheels running on ball bearings and had run it  
along on a smooth, hard road. The pull  of a machine 
mounted and run in the latter manner, as i s  well 
known, is several times greater than that of  one 
mounted in the former way. This would account for 
the excessive power required by Santos Dumont to 
get  his aeroplane in the air ,  as he r an his machine 
on pneumatic-tired wheels on turf, where the resist· 
ance was greater stilL It does not explain his com
paratively low speed when once he was in the air, 
however, and this can only b e  explained by the great 
resistance of his machine and the inefficiency of the 
propeller. 

One of  the chief points wherein the Wrights claim 
to have made a marked improvement lies in the design 
of-their propellers. Instead of propellers giving 40 to 50 
per cent effi'ciency, they estimate that the new screws 
which they have designed give fully 70 per cent ef
ficiency. 

There is one important point wherein the brothers do 
not agree with .Langley, viz., regarding a plane travel
ing at a very high rate of speed carrying a greater load 
with the expenditure of less power than when travel
ing at a lower rate of speed. 'fhat it will carry a 
greater load they admit, but that less horse-power will 
be required to drive it i s  contrary to the law of atmo
spheric resistance, which is that the resistance in
creases as the square of the velocity. As a result of 
this, they find that the weight carried per horse-power 
expended varies inversely as the speed. At 38 miles 
an hour, they were able to sustain 62 pounds per 
horse-power. Consequently, at 20 miles an hour, they 
could sustain about 125, or  at 75, only about 3 0 .  

Elsewhere in t h i s  i s s u e  will be found a photograph 
and description of the Wright brothers' new motor, 
with which they are confident of driving their new and 
large aeroplane, with one man aboard, for a continu
ous distance of 500 m iles at an average speed of not 
less than 5 0  miles an hour. Their past successes would 
seem to give promise that they will accomplish the 
feat, if not at the first trial, at least in the near future.  

• •  I • 
THE SEVENTH ANNUAL SHOW OF THE AUTOMOBILE 

CLUB OF AMERICA. 
Among the many evidences of the rapid development 

of the automobile industry in this country, is  the fact 
that the task of writing a critical review of the great 
[I,nnual e

'
xhibitions becomes increasingly difficult with 

each succeeding year. This is due to the fact that, in 
design and workmanship, the various makers have ap
proximated so closely the one general type and stand
ard of excellence, that one no longer perceives, at the 
first view , those striking points of difference, which 
formerly lent piquancy and broad interest to a proper
ly-written review of these annually recurring events. 
I n  the earlier exhibitions, even of as late as three or 
four years ago, the problem of description resolved 

itself into one of judicious selection of subjects from 
the bewildering number of designs that w ere on ex
hibition. The great motor contest between steam, 

electricitY and internal combustion was at its height, 
as was the question of the type and proper location of 
the motors and of the best form, of transmission and 

drive. A little later there was the keen contest be
tween spark coil and magneto ignition, and between 

automatically and mechanically operated valves. To

day, however, these broad questions have been definite

ly settled, and with comparatively few exceptions, the 

cars shown in the Seventh Annual Exhibition of the 

Automobile Club of America conform, in everything 

but minor details,  to one distinct, easily-recognized 

type.  
To the majority of spectators the first impression 
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produced is doubtless one of admiration for the gen
eral shapeliness of outline and beauty of finish of the 
cars.  This is  true even of the smaller and cheaper 
makes which, by the adoption of certain inexpensive 
features, affecting the proportions. and general con· 
tour of the machine, present that stylish appearance 
which, for some years, has been the distinctive mark 
of the high-priced, imported automobile. Moreover, 
the good looks of the moderate-priced cars have been 
secured without any material sacrifice of good work
manship and materials ; and it is to-day possible to 
secure a powerful, reliable, and handsome American
made. car, with sufficient power and durability to stand 
all  the hard service of long-distance touring, at a first 
cost of from $2 ,000 to $3,000. It is  p!,obable that the 
maj ority of the cars, which are being sold to-day, range' 
between these limits of price ; while at the extremes 
we have on the one hand the high-powered car of 40 01" 
50 horse-power, with its limousine top, luxuriously 
upholstered, and provided with a dozen conveniences 
in the way of telephones, annunCiators, heaters, refrig
erators, and electric light, and costing from $10,000 to 
$14,000 ; and on the other hand we have the trim little' 
runabouts, which are said to have given during the 
past year very good service, for the moderate Eum of 
$500. 

The present resume; of the show will be supplemented 
in our forthcoming automobile number by illustra
tions of the more important machines and novelties, 
exhibited. The type car carries a four-cylinder gaso
line engine under a bonnet at the front end. This en
gine is generally of from 24 to 30 horse-power, and has 
the characteristics of water-cooled cylinders, mechani
cally-operate d valves ( the latter being placed generally 
at the side of the cylinders) and either high or low
tension magneto ignition. The drive is  by propeller 
shaft and bevel gear through a three-speed progressive 
or four-speed selective type transmission. Such tour
ing cars are capable of carrying five persons comfort
ably, and they are ordinarily provided with the in
creasingly-popular folding top. While there are many 
variations from this type, they form a comparatively 
small minority. The most striking development of the 
year is  undoubtedly the great popularity of the high
powered runabout, provided with a rumble for the 
use of an additional passenger or for the mechanician, 
or even ( as was recently seen on Broadway ) for a 
full· fledged "tiger" in silk hat and cockade. These 
runabouts are a development of the small-powered 
runabout of previous years. They are of much greater 
power than their prototypes, some of them running 
as high as 4 0  or 6 0  horse-power. As far as smartness 
of appearance goes, they are decidedly the handsomest 
and most graceful-looking machines of the year, and 
they ar e  doubtless destined to great popularity. We 
have already spoken of the limousine top, which, for 
winter use, bids fair to become in the larger cars 
almost the prevailing type. The addition of this top 
adds greatly to the appearance of size and weight of  
the cars, some of the largest of the limousine cars, 
and notably the foreign importations, being really 
imposing specimens of the coach builder's art. 

Although some of the makers are showing six-cylin
der cars, the present exhibition does not indicate that 
this is to become the prevailing type. In spite of i ts 
unquestioned advantages, due to the more even torque 
secured, there is the disadvantage of more complication 
due to a greater number of parts .  There is a tend
ency to a steady increase i n  the cylinder capacity, 
which is due, no doubt, to the national temperament, 
which makes the driver prefer, if possible, to run 
continuously on the high speed, even where sh'Hp hills 
have to be negotiated. On the other hand, we ani in
clined to think that equally good results could be se
cured if  drivers would learn to make a more ju dicious 
use of the change-speed gears ; for after a little ex
perience, it will  be found that as good average speed 
results would be obtained if the gears were properly 
manipulated with moderate-powered cars as are now 
sought by the more exclusive use of the high speed in 
connection with larger cylinders. The foreign makers, 
indeed, are already turning from their stock cars of 
50 and 60 horse-power to the more moder'lte 40-hQt'se
power cars of an earlier day. 

The air-cooled type of engine seems to maintain its 
popularity ; and j udging from the results obtained dur
ing the year in the various endurance trials, this type 
is capable of showing as h igh and even higher economy, 
at least in the more moderate powered cars, as the 
water-cooled engines. The type was tested severely 
in the recent Vanderbilt cup an d  elimination races, 
where one make, using a positive feed o f  air through 
casings inclosing the cylinders, entered three cars each 
of 110 horse-power. The failure of these cars was 
due entirely to structural defects back of the en
gines, which, we understand, gave excellent running 
results, both i n  the elimination trials and in the 
race itself. While the steam car does not seem 
to gain in popularity, one or two first·class makes 
appear to be holding their own, and one of them, at 
least, has introduced an improvement in the way of a 
feed-water heater which Is claimed to be giving excel-
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lent results in fuel economy. Electric cars are hold
ing their own for the particular class of work to 
which they are specially suited, although the reiterated 
promise that a new battery of large capacity and high 
economy will be placed on the market, does not yet 
appear to have been fulfilled. 

Tires carrying some form of non-skid reinforce
ment bid fair to become the prevailing type of the 
future. Judging from the disastrous results in the 
last Vanderbilt cup race, American makers have not 
yet discovered a thoroughly reliable method of attach
ing the steel-riveted leather strips to the tires ; and, 
indeed, it was due to the stripping of this reinforce
ment, that the excellent cars entered by the American 
contest:mts failed to make a better showing in that 
race. The best makes of American tires are showing 
first-class qualities in every respect, and as soon as 
we have mastered the non-skid problem, our best 
cars will be in every respect equal to the best of those 
turned out in Europe. In the matter of wheels there 
1s a tendency to increase the size, 3 2  and 34-inch 
wheels taking the place of the 30 and 32-inch wheels 
of last season ; while the diameters have increased to 
3112 incheR for the front and 4 inches for the rear 
wheels. 

The prevailing type of transmission from the en
gine to the rear wheels includes the leather clutch, 
change-speed sliding gears, and either the shaft or 
the chain drive, with a preference in the majority 
of cars for the former. There is room for improve
ment in the design o f  the clutch ; as is proved by some 
creditable efforts which are being made in this direc
tion, and which were on exhibition at the Show Two 
or three cars show double clutches, of which the 
smaller ( generally metallic) takes hold first and gives 
the preliminary impulse to the car, while the larger 
and leather-faced clutch takes hold a moment later, 
as the car is accelerated t o  the higher speed. A 
modification which deserves special mention is that 
shown on a new racing car, which was built for. the 
Vanderbilt cup race, but was completed too late to 
enter, in which the bevel gears are carried on a 
jack shaft, from which the drive is transmitted to 
the differential by means of spur gears. The object 
of this arrangement is to avoid any side thrust on the 
differential. I n  this particular car, moreover, was af
forded an excellent opportunity to study the great 
refinement of materials and designs which is neces
sary in producing a modern racing car. The material 
throughout the car is chrome nickel steel, and the 
ehange-speed gears with their shaft, besides several 

. minor parts, such as brackets, have been machined en
ti rely out of the solid ingot. 

The friction drive is still making a commendable 
struggle for recognition, and two or three cars which 
use this type, including a heavy motor truck, are on 
exhibition. In one of these there are two friction disk 
wneels,  leather covered, carried on the main drive 
shaft, while

_ 
between them is a transverse split shaft 

carrying two friction drive wheels. By means of a 
lever, placed at the right-hand s ide of the driver, the 
two f riction disks can be thrown into the forward 
or reverse position, while the change of speed is ef
fected by moving the same disks out or in to the 
center of the flywheel disks-this change of position 
being effected by a hand wheel located on the steering 
shaft below the steering wheel. 

There are those who believe that the real future of 
the industry lies in the field of the motor truck. Cer
tainly the displacement of the horse-drawn vehicle by 
the motor-driven t.ruck is making steady progress. 
That the latter is  destined ultimately to obtain almost 
exclusive control of the field, is assured by the fact 
that careful tests of the relative economy of the horse 
and the motor have shown that there is an average 
saving in favor of the latter of at l east 20 per cent 
in cost ; while over and above this are the many con
veniences of storage, cleanliness, compactness, and 
more easy flow of traffic in congested districts, which 
may be urged in favor of the motor car. While most 
of the machines shown were driven by gas(}line en
gines, some very powerful and excellently-designed 
electric-driven trucks were also on exhibition. One 
of the handsomest and most formidable of these was a 
five-ton truck, ill which the motors were carried di
rectly on the wheels. The axles and much (}f the 
gear of this truck were formed of manganese bronze, 
the parts being largely of a powerful I-section, and 
the whole truck showing evidence of a very careful 
and scientific design. A novelty among the gasoline 
trucks was one propelled by a two-cylinder two-cycle 
gasoline engine, which embodied all the best features 
upon up-to-date touring cars. 

Space forbids any lengthy mention of the elaborate 
exhibition of sundries, which occupied an unusually 
large space in the Grand Central Palace. One of the 
most useful and commendable noyelties was the provi
sion of a tool and spare parts case, which was built 
into and formed the back of the tonneau. The whole 
of the back was covered by a board filled with re
cesses fOl' the various tool s arranged in convenient 
order. In the center of this board was a compact set 
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of drawers containing spark plugs, waste, oil cans, and 
a hundred-and-one small items liabl e  to be needed in 
an emergency. There was also space for two spare 
shoes, while at the sides were pockets to contain a 
couple of spare inner tubes. The whole arrangement 
was closed in by a couple of hinged doors molded to 
the curve of the tonneau back, 

To automobilists a few comments on the show which 
opened in Paris on December 7 may not be without in
terest. From cabled accounts it would seem that this 
year's show has very little that is new to offer. So far 
as outward appearances go, the Grand Palais looks 
very much as it did in 1905. Even last year's stands 
are used, because new designs would have involved a ' 
heavy expenditure. The cars too offer l i ttle, if any, nov
elty. The only striking feature of the show is the 
lavish use of 6.cylinder motors. Apparently about 75 
per cent of the F'rench designers have pledged them
selves to six cylinders. The tendency evinced last year 
of using metal instead of leather clutches is more pro
nounced than ever. Almost without exception the more 
powerful models are equipped with metal clutches. 
Many cars too have been equipped with the l ive axle or 
Cardan system of transmission, the live axle being for 
the most part independent of the transverse shaft. It 
may be safely said that the l ive-axle machines outnum
ber those driven with chains. 

THE PATENT OFFICE IN 1906. 
The report of the Commissioner of Patents on the 

business of the Patent Office for the fiscal year ended 
June 30, 1906, shows that there were received during 
that year 55,619 applications for mechanical patents, 
821 applications for design patents, 172 applications 
for reissue, 1,9 3 8  caveats, 10,888 applications for trade
marks, 943 applications for labels, and 438 applica
tions for prints. The number of patents granted, in
cluding reissues and designs, was 31,837,  and there 
were registered during the year 10,408 trade-marks, 
741 labels, and 354 prints. The number of patents 
which expired was 20,682,  and 5,193 applications which 
had been allowed were forfeited by operation of law 
for non-payment of the final fee. 

The total receipts o f  the office from all sources 
amounted to $1,811,297.84 ; and the total expenditures 
w ere $1,53 8,149.40,  l eaving a surplus of receipts over 
expenditures o f  $273,148.44,  which surplus was turned 
into the Treasury. 

While the act of February 20, 1905 ( 3 3 Stat. L., 724 ) , 
amending the trade-mark law so as to authorize, 
among other things, the registration of trade-marks 
used in interstate commerce. became effective under 
its terms on April 1 ,  1905,  no registrations were made 
under said act until after the beginning of the present 
fiscal year. This was owing to the fact that the law 
requires publ ication of the trade-marks in the Official 
Gazette of the Patent Office prior to registration. Dur
ing the last three months of the fiscal year 19 05; 9 ,710 
applications for registration were received, and during 
the present fiscal year the number received was 10,888. 
This represents an enormous increase in the work of 
this character to be performed by th e  office force ; and 
the number of trade-marks registered during the past 
year, 10,408, also shows an increase am ounting to 500 
per cent over the registrations for 1903 and 1904, 
which were approximately .2, 200 for each year. These 
increases are due entirely to the liberality of the new 
trade-mark law, which not only makes a wide exten
sion of the class o f  marks susceptible of registration, 
but reduces the cost o f  the proceedings therefor. 

From a comparative table of the general operations 
of the office embodied in the report it appears that 
during the last seven years there has been an average 
increase of more than 59 per cent in the various class
es of work performed in the office. Yet the increase 
in the number of employees from 1899 to the close of 
the past fisc�l year was only 11.9 per cent. By the 
legislative, executive, and judicial appropriation act 
of June 22,  1906, Congress provided for an increase 
of 29  examiners of all grades, and of 2 1  in the clerical 
force. This increase of course did not become avail
able until after the close of the fiscal year ; but it is 
confidently expected that a gratifying condition of 
the work of the office will be shown at the end o f  the 
next fiscal year. Indeed, it  is stated that an improve
ment in the conditions can already be observed. In 
th is connection the commi ssioner suggests that, inas
much as experience has shown that the work of the 
office has a regular substantial growth in times of 
prosperity, this condition might well be met by a mod
erate, regular annual increase in the force of exam
iners and clerks. The applications of all classes await
ing action at the close of the year were 2 1 ,958, as 
against 16,077 at the close of the preceding year. 

Substantial progress has been made in the reproduc
tion of exhausted copies of patents, and practically 
all printed copies are reprinted without delay upon 
r equest. The correspondence, drafting, furnishing of 
copies of patents and of records have been transacted 
with a fair degree of promptness, and some improve
ments in methods in the clerical divisions have been 
made. 
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Attention is invited to the fact that, instead of ob· 

taining the il lustrations for the Official Gazette from 
private contracto rs, in connection with which system 
the dummy card process has hitherto been used, the 
entire work upon the Gazette is now executed at the 
government printing office, and, in the illustrations, 
zinc etchings have been substituted for the photolitho
graphic reproductions which were made from dummy 
cards. The change has been found to work satisfac
torily. The legislative, executive, and judicial appro
priation act of

-
June 22, 1906,  made a reduction in the 

appropriation for producing the Gazette of $70,000, 
and it is e stimated that at least this amount will have 
been saved by the change described by the end of the 
next fiscal year. 

The act of June 22, 1906,  making appropriations for 
the legislative, executive, and judicial expenses of the 
government for the fiscal year ending June 30, 1907,  
contains the following provision: 

"For rent for storage for patent office model exhibit, 
ten thousand dollars, or so much thereof as may be 
necessary ; and the Secretary of the Interior shall 
dispose of a part or all of the models of said exhibits, 
either by sale, gift, or otherwise." 

Immediately after the passage of this act, the com
missioner of patents was instructed to ascertain what 
models could be disposed of as required by the act 
without injury to the interests of the service. From 
the report of the commissioner, it appears that a very 
large proportion of the models in the so-called model 
exhibit of the patent office form a valuable part of 
the records of the office, and that the disposal of the 
same would work a grave injury to the service, since 
reference thereto by the office, by patent attorneys, and 
at the instance of courts, is frequently necessary. A 
quest jon also arose as to the effect of the foregoin:; 
provision upon section 484 of the Revised Statutes, 
which reads as follows : 

"Sec. 484.  The Commissioner of Patents shall cause 
to be classified and arranged in suitable cases, in the 
rooms and galleries provided for that purpose, the 
models, specimens of composition, fabrics, manufac
tures, works of art, and designs, which have been or 
shall be deposited in the patent office ; and the rooms 
and galleries shall be kept open during suitable hours 
for public inspection." 

The question was accordingly submitted to the as
sistant attorney-general of the department as to the 

effect upon section 484 of the Revised Statutes of the 

clause in the act of June 22, 1906, above quoted ;  and 

the opinion of that officer was to the effect that sec

tion 484 was not repealed by the enactment in ques

tion. 
Thereafter a contract was entered into for the rent

ing of the second, third, and fourth floors of the Union 
Building in Washington, the building in which these 
models have heretofore been exhibited, during the 
present fiscal year at a rental of $10,000, the amount 
appropriated by the act. Subsequently, correspondence 
was begun with the secretary o f  the Smithsonian In
stitution to  ascertain whether any portion of the mod
els  not a part of the records could be placed in the 
National Museum for exhibition purposes, and if so, 
which models were desired and could be accommo
dated in the buildings o f  the institution. The of
ficers of the institution have indicated their  willing
ness to receive and provide for a portion of the patent 
office models, and the selection of the models to be 
transferred to the custody of the institution is  now 
under consideration. 

THE CURRENT SUPPLEMENT. 
In the SCIENTIFIC AMERICAN SUPPLEMENT, No. 1615, an 

article is published by Frank C. Perkins on electrically

operated pneumatic hammers in which German, Amer
icart, and English types are described and illustrated. 

Dr. Hans Kuzel has invented a process by which the 
most r efractory and obstinate metals can be made into 

lamp filaments. This process is  described by J.  Swin
burne. It is not an easy task that confronts the amateur 
constructor of a large induction coil when he reaches 

a point in his work where he must choose the type of 
interrupter that he intends to use. Mr. A. Frederick 

Coll ins tel ls in a very clear way just how an indepen
dent interrupter can be constructed. His article is ac
companied by complete drawings. Full details of con
struction are given. Some very interesting experi
ments have been made in Vienna for the purpose of 
studying the phenomena of fires originating on the 
stage o f  a theater, and determining the best methods 
of safeguarding the audience. The results obtained in 
this experimental theater are given. Other articles of 
interest are those entitled "Treatment of Rivers with 
ShUting Channels," "The Collecting and Testing of 
Carbonic Acid for the Purpose of Carbonization," 
"Greenhouse and Conservatory Heating," "The Accessi
bility of the Pajarito Ruins," "Mars as a Place to In
habit," and "Gas as a Source of Power." Mr. Craig S. 
Thoms's article on "How Seeds are Carried" is con· 
eluded. Those interested in the gas turbjne will find 
the articl e on the "Gas Turbine and the Turbine Com· 
pressor" of value. 
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RIGHTING A CAPSIZED LIGHTHOUSE CAISSON. 

BY STUART STEVENS SCOTT. 
There is now in progress off the mouth of the Mago

thy River, in the Chesapeake Bay, 20 miles from Bal
timore, an engineering feat that has attracted much 
attention in the engineering world. The work con· 
sists of the righting of a gigantic caisson that is in
tended to be the foundation for a lighthouse, to be 
known as the "Baltimore" l ight, which is to stand at 
the entrance of the Craighill  Channel, that leads from 
the Chesapeake Bay to the Patapsco River, but which, 
shortly after having been placed in. position, capsized. 
The method employed in getting the great wooden box 
to its correct position is novel and interesting. 

As will be seen by the line illustration, the caisson 
is designed to rest upon the bottom of the bay, 85 feet 
beneath the surface of  the water and to be sunk 
through mud and sand to the required depth. Even 
after the caisson is righted the sinking of it to this 
depth will in itself be no mean task. It  will be the 
first time that any attempt has been made to go to 
that depth for the foundation of a lighthouse, and 
the first attempt to sink a caisson of any kind to such 
a depth so far from shore, as the site of the structure 
is two miles from the nearest land. 

I n  order to stand the strain and the great weight 

th at is to rest upon it, for it is estimated that the 

completed structure will be a concrete monolith weigh

ing nearly 10,000 tons, it was necessary to 
have the caisson of great si ze and strength, 

and. it ranks as the largest of its kind ever 
built. The plans were prepared by the United 
States Lighthouse Department, and in the 
spring of 1904 the cont ract was awarded to a 
New York firm, the price for the structure 
complete being $150,000. 

The caisson was built in the harbor of Bal-
timore, and it is 48 feet square and 23 feet 
high. The first 7 feet is entirely of wood, th.; 
smallest timber being 12 feet long and 12 
inches square, while the largest is  48 feet long 
and 12 inches by 24 inches. There was con
siderable difficulty experienced in procuring 
the large timbers, and when they arrived in 
Baltimore they were the largest single sticks 
that had ever been seen in that port. The 
timbers in the caisson were lai d in alternate 
layers, lengthwise and crosswise, each course 
being laid in pitch and the seams firmly calked. 
As the line drawing shows, the structure is a 
bottomless box. It contains 1,100,000 feet of 
lumber, and it is bolted together with 26,000 
spikes, ranging in length from 2 1  inches to 
90  inches. On the l ower lip of the caisson was 
placed a cutting edge of half-inch iron to assist 
it in biting its way through the bottom. 

When the caisson was completed, with the 
first course of the iron plates placed in position 
the structure - weighed 972 tons. Considerable 
difficulty was experienced in getting it into 
the water and it became necessary to dredge 
around it. When it floated it drew 2 0  feet, and 
in the first week in September, with two tugs 
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The Capsized tJaisson as Abandoned After the }'irst 
A.ttempt to Right It. 

so heaVy that the fleet of barges and tugs had to seek 
harbor, and the caisson, after being anchored as firmly 
as possible, long l ines being led in every direction, was 
abandoned. The next morning the contractors ob
served that the caisson listed heavily ; and they braved 
the raging storm ' in an effort to check its further 
settling, but although they risked their barges and 
the lives of their men in a valiant effort, the great 

T-r------
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tors' bond, instructed Messrs. Wood & Flannery, the 
present contractors, to go ahead and see what could 
be done. This was in the fall of last year. They 
found the structure just awash, as shown in the first 
photograph, and they decided upon the course that is 
now being carried out. 

Early last spring, after the ice had gone, they began 
the erection of a pier on either side of the caisson. 
Owing to the formation of the bottom, which was of 
soft mud for a considerable depth, it was necessary to 
drive 100-foot piles, and by the first of August the 
piers, 4 0  feet wide and 120 feet l ong, were completed. 
There were then laid on the upper side ten 50-foot 
12-inch square timbers, bolted securely. The ends of 
the timbers projected out over the iron cyliuder, and 
the whole was firmly bound with wire cables. Then, 
on the after part of the caisson and resting on the 
foundation of timbers, an A frame was erected. The 
frame is 55 feet high, and from the base there project
ed ten 70-foot weight arms, and to each of the latter 
there were swung 20 tons of pig lead, making a total 
of 200 tons. I t  was estimated that, by using the lower 
lip of the caisson as a fulcrum, the actual weight to 
be lifted would not exceed 500 tons, and it was esti
mated that the weights could be supplemented by der
ricks. 

In order to obtain for the derricks as much of a 
purchase as possible, there were built two "sticks," 

each 70 feet long and 24 inches square, which 
the divers put in place through the central 
shaft in the caisson. From the ends of the 
"sticks" wire cables led to two great derricks, 
one orr either pier. 

When everything was in readiness the der
ricks were started, and slowly the caisson was 
raised until it is now in the position shown. 
It has been found that the weights have lost 
their effectiveness and the caisson, hanging at 
an angle of about 45 degrees, will come over 
no farther, although the derricks prevent it 
slipping back. 

The contractors have rigged a powerful sue· 
tion pump, and there is now in Baltimore a 
barge being fitted out with boilers and com
pressors, and the contractors are preparing to 
dredge away the Il}ud from under the under 
lip and cause it to settle, keeping it in position 
by cables from 'the piers, and thus gradually 
bring it t o  an upright position . The caisson 
will then be sunk according to the original 
plans. 

....... 
CleanIng and Taking Apart MachInes. 

When one has to take apart a machine for 
the purpose of cleaning it and of making any 
repairs that may be found on inspection neces
sary, the proper way is not to take the whole 
thing apart, then to put i t  together and next to 
test it to see if anything is broken or out of 
place; but to test the machine before taking it 
apart, then to inspect each piece and m end or 
straighten it, and after that to clean the whole 
thing and assemble.  

towing the caisson, and a fleet of barges and Vertical Section of the Baltimore Lighthouse Caisson, Showing 
Depth to Which It Will be Sunk. scows bringing up the rear, the flotilla l eft 

Baltimore. The contractors were favored with 
beautiful weather; and when they reached the site of 
the lighthouse the bay was as smooth as glass. They 
p l aced the structure in the proper position and began 
to sink it by loading it with massive stones and Cc 
ment. For several days the weather remained good, 
but during the second week a northeaster set in. 

I f, on the contrary, cleaning is done before 
repairing, all the repaired parts will  have to be 

As the site is exposed to a sweep of 25  miles from 
the northeast, it was not long before the sea made up 

wooden mass slowly keeled over until it lay on its 
side. The government, which on October 1 was to 
have made the first payment of $50,000, declined to 
meet the obligation when it was learned that the cais
son had capsized, and the contractors had to abandon 
the work. 

The United States Fidelity and Guaranty Company, 
which was responsible for the smount of the contrac-

cleaned again,  thus not only increasing the cost 
of the job, but prolonging the time or delivery-which 
latter is a very important e lement when we are dealing 
with typewriting machines. 

. ' ... 
It is reported that a scheme is on foot to construct a 

dam across the Rhone at Seyssel in order that electrical 
energy may be generated there and transmitted to 
Paris by an overhead line. 

XJle 8llliken lJilisson After the First Stage of lUghting. View Showing the A·Frames, Booms, Weights, and Derricks fOl' Pulling 
on the Caisson. 

RIGHTING A CAPSIZED LIGHTHOUSE CAISSON, 
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AUTOMATIC APPl1RATUS FOR SELLING POSTAGE 
STAMPS, POST CARDS, AND NEWSPAPERS. 

BY ROBERT GRIMSHAW. 
Many will wonder just how the " various apparatus 

which have been contrived to distribute tickets, choco
late packages, cigars, etc., are constructed, and how 
they operate. Of course, the construction and opera
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rapher ; B elmore H. Brown, naturalist ; Walter Miller, 
phqtographer, and J.  H. Beecher. The explorers left 
New York on May 1, and arrived at Seattle May 10, 

where they were joined by Fred Paine and Edward 
Barrelle, who acted as packers ; John Dokkin, a miner, 
and several others, increasing the number to ten in 
all .  The most interesting feature of the high-moun-

Fig. 1. Fig. 2. 
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and a 25,horse-power engine for navigating swiftly· 
moving streams, was constructed in Seattle. On May 
16  a start was made for Cook Inlet on the Alaskan 
coast, which point was reached May 28. In the boat, 
stocked with provisions for six months, the expedition 
went up the Susitna and Yentna rivers to the head of 
navigation, where pack horses were waiting to join 

them. The passes which the party 
found at the head of the Yentna River 
could not be traveled, so it was

" 
decided 

to try to reach the southeast of Mount 
McKinley. After a tramp of 65 miles 
through marshy country, the explorers 
were confronted with perpendicular 
cliffs rising to a height of 1,500 feet. 
As it was now early in August, it  was 
decided to abandon the i dea of reach
ing the summit for the time being, and 
to devote the time intervening to scien
tific work of a different nature. 

Mr. Porter and two assistants went 
to the south of Mount McKinley, to 
make a map of the triangle between 
the Susitna and Yentna rivers. Mr. 

tion must vary with the nature of the 
article to be sold, but one principle 
extend s  through all-the opening of a 
certain orifice by the passage of a coin 
of definite size and weight and by 
means of no other. The one illustrated 
in Fig. 1, and which is not p atented, is 
one of a number of suggestions mad e  
t o  t h e  German I mperial Post Office 
Department for the distribution of 
postage stamps. With reference to the 
sketch, M shows a strip of stamps that 
is pushed along a path, B, by means 
of a comb-like device, K, which grips 
in the cross row of perforations. This 
comb, K, is automatically shifted in 
the direction of the l ength of the 
strip of stamps, and to an amount 
corresponding exactly with the length 

The Principle of an Antomatic Postage �tamp and Post Card Selling Machine. Brown and Beecher started for the 
mouth of the Matanuska River to col-

of one stamp if they lie lengthwise of each other, or to 
the amount of the width of one stamp if  the strip 
is as wide as the stamp is.  Then while the piece 
D presses the strip of stamps against the path, 
the cutter S comes up and sl ices off one stamp at the 
perforation line. The knife, the pressure piece D, 
and the comb, K, are then brought back to their origi
nal positions, and are all three automatically locked 
against any fur-

tain-climbing outfit was a large tent made of Shantung 
silk, which weighed three pounds and was large enough 
to hold three persons. Heretofore the tents used in 
mountain-climbing equipments weighed thirty and 
forty pounds. The sleeping bags were made of eider
d own covered with silk, and so fashioned that they 
could be used as coats. The Swiss axes which formed 
part of the outfit were covered with tubes, so that they 

lect zoological specimens, and Mr. Prince and Mr. Mil
ler arranged to go to the mouth of the Keechatna 
River, also for the purpose of o btaining zoological 
specimens. 

Dr. Cook, Barrelle, and Dokkin, while navigating 
the Susitna, Chulitna, and Tokositna rivers in the 
launch, discovered a glacier which sweeps the upper 
eastern slope of the mountain . and which proved to 

be a good route 

t h e r movement 
until freed by the 
passage of a coin 
of proper diame
ter, thickness" and 
weight. F i g . 2 
s h o w  s a device 
p r o p o s e d  f o r  
the a u t  0 m a t  i c 
s a l e  o f  p o s 
tal cards. These 
are mostly sold in 
pairs or in fives at 
a time. The trou
ble with these ar
ticles is  that by 
reason of their 
rough edges they 
are apt to stick to
gether. In the ar
rangement h e r  e 
p r o  p 0 s e d ,  the 
cards are arrang
ed beforehand in A l\Iachine for Selling Newspapers. Stamp Selling l\Iachine. 

to the summit of 
Moul)t McKinley. 
A f t  e r exploring 
this glacier for 
three days, the 
northeastern ridge 
o f  Mount McKin
ley was reached. 
Although s n o w  
fell all day, this 
proved the most 
agreeable part of 
the journey. On 
the top of the 
ridge, which was 
reached the fourth 
day after leaving 
the boat, was a 
granite cliff which 
rose 4,000 feet in 
the air. Here a 
house was dug in 
the snow, as it 
was impossible to 
pi tch a tent. By twos or in fiVBS or 

as desired ; the sets of two, five, or what not being 
piled up crosswi se of each other in a cylindrical hold
er, B. The upper layer or set, Kl, is  held by two 
springs, FI and F2. 

When a coin of the proper size and weight is 
dropped in the slot, the drum B can be turned so far 
on its axis that the upper l ayer or set of cards, K', is 
freed from the pressure of and from contact with the 

springs, and can fall out ; 
while the second set, Jr, 
comes under the springs. 

Germany intends t o  buy 
or make forty thousand 
"automatics" for selling 
postage stamps ; so inven
tors might find it desira
ble to keep their eyes on 
this field. 

• • •  
Dr. Cook Ascends Mount 

M c K i n l e y .  

could be used as tent poles. The food was much the 
same as that carried in polar expeditions-pemmican, 
dry beef, beef tallow in equal parts, and sugar, which 
w a s  used instead of salt, as it woul d be difficult to 
get a sufficient supply of water to satisfy the thirst 
caused by using salt with the food. Each man's outfit, 
weighing about fifty pounds, was strapped to his b ack. 

A special launch, forty feet long, of shallow draft 

A German �achine Which Sells Postage Stamps. 

cutting steps in the ice, a climb of 2,000 feet was ac
complished on the fifth day. As the explorers could 
not get back to the camping place where they had left 
Dokkin, beds were cut out of the ice. Wrapped in 
sleeping b ags, the party rested for the night. A clim b  
of 2,000 feet was m a d e  o n  the sixth day, which proved 
to be the last comfortable day the explorers spent on 
their way to the summit"  They were attacked with 

nose bleeding, snow blind
ness, difficult breathing, 
and depressed heart ac
tion. On the seventh day 
a climb of 2,000 feet 
brought the expedition 
nearly to the top. On the 
eighth day the march for 
the summit was made very 
early in the morning. On 
the way up two peaks were 
encountered, of which the 
southwestern one w a s  
chosen. The summit was 
reached at 10 o'clock. So 
great were the sufferings 
of the explorers, that they 
remained but twenty min
utes at the top. The Am
erican flag was planted 
about 200 or 300 feet below 
the peak, and a record of 
the trip with the names of 
the men, the l ine of marCh, 
the date, and the temper
ature was left. The de· 
scent was made .in four 
d ays. 

Dr. Frederick Cook's 

ambition to ascend Mount 

McKinley was born of his 

desire to try polar equip

ment iii high mountain 

climbing, his fifteen ye ars' 

experience in polar expedi

tions fitting him well for 
the venture. He had 

served as surgeon twice 

under Commander Peary, 
once in 1891 and again in 
1901, and with Capt. 
Amundsen in the Belgian 
Antarctic expedition of 
1897-99. Dr. Cook was ac
companied on this trip by 
Prof. H. C. Parker, who 

teaches physics in Colum

bia University, New York ; 

Russel W .  Porter, topog· AUTOMATIC APPARATUS 'fOR SELLING POSTAGE STAMPS, POST CARDS, AND NEWSPAPERS. 

From observations made 
with his instruments, Dr. 
Cook believes that the 
mountain is 20,300 feet 
above sea l evel.  It will 
take s�veral months before 



he will have completed his niathematical calculations in 
order to give the exact height. Barometric pressures 
and triangular measurements from twelve different 
points were taken. In scaling the mountain Dr. Cook 
realized a life am'Jition, an d  besides obtained geograph
ical information about a country of which very little is 
Imown. 

... t e , '" 

TOTAL ECLIPSE OF THE SUN IN JANUARY, 1907 , 
BY MARY PROCTOR. 

"Eclipses are predicted, and science bows them in_" 
The next total eclipse of the sun takes place on 

January 13,  1907, and will be visible in central Asia. 
The track of the eclipse is wholly on land, and gives 
the last favorable opportunity for observing an eclipse 
until that of April 17, 1912, which may be witnessed 
for one minute i n  South America, and for a brief in
terval in Spain. 

The best region for observing the 1907 eclipse is 
available by means of railways recently constructed 
in Russian territory. On this railway, and about two
thirds of fhe way from Tashkend to Samarkand, lies 
Jizak, only a few miles from the exact line of central 
eclipse. Fortunately, the railroad from Orenburg to 
Tashkend, pr�ctically a branch of the Trans-Siberian 
Railway, which has been in course of construction, is 
now completed. Other easily accessible places near 
Jizak, and well within the belt of totality, are Zaa
min, Nau, and Ura-Tiube. The last is practically cen
tral. 

From the United S tates, the best way to reach Jizak 
is by means of Naples, Constantinople, the Black Sea, 
Tifiis, the Caspian Sea, Bokhara, and Samarkand.  
From Krasnowovsk on the Caspian Sea to Tashkend 
trains run regularly, there being two trains which 
leave Krasnowovsk daily at 5 A. M.  and 7 :  15 P. M. 
respectively. 

I f  we go farther e ast, the track of the eclipse leads 
into a region more and more difficult of access, al
though the totality lasts a few seconds longer, and the 
eclipsed sun is a few degrees higher. Only one station 
in Mongolia, Tsair-osu, seems likely to be considered. 
II The American Journal of Science, for March, 1906,  
Prof.  David P. Todd, of Amherst Observatory, has 
given the position of ten possible observing stations, 
exact local times of the four phases, durations of to
tality, and other interesting facts. 

As shown by the map ( taken from the Nautical Al
manac for the year 1907 ) the middle of the eclipse 
occurs at sunrise in a region north of the Black Sea, 
the track crossing the Caspian Sea, where the eclipse 

begins at sunrise. I t  reaches Jizak i n  Turkestan about 

a quarter to nine, totality beginning at 9 h.  59  m.  

58.4  sec., and ending at 1 0  h.  1 m.  55.2 sec . ,  the dura

tion being about two minutes. Jizak is thirteen miles 

south of the central line, while Ura-Tiube i s  only two 

Illjles south, and p ractically central. There the eclipse 

begird at 8 h. 50 m.  52 sec., totality being at 1 0  h. 

6 m. 37.1 sec., and ending at 10 h. 8 m. 40.9 sec., a 

duratIOn of two minutes and seventeen seconds. 

Alt Tsair-osu in Mongolia, which is two miles north 

of the central line, the eclipse begins at 12 h. 29 m. 

58 sec. , with totality at 1 h. 49 m. 41 .6  sec.,  and ends 

:It 1 h .  51 m. 3 6 . 7  sec., a duration o f  about one minute 

and fiifty-five seconds. 
it appears that no expedition from any of  the w ell

known American astronomical i nstitutions will ob
serve the eclipse, and in all probability no eclipse ex
peditions from Europe will attend,  on account of such 
unfavorable weather conditions liable to prevail,  and 
uncertain commUlf'ication with the difficult region 
( Russian Turkestan ) .  

The following eclipse will be that of January 3,  

1908, and will be wholly confined to the Pacific Ocean, 

with the possibility of observing stations on two 

islands. A brief account of these i slands will show 

how little they are adapted for such work. One named 

Flint Island, one o f  the Line group, is situated west 

of the Marquesas Islands, in long. 151 deg. 48 min. W., 

and lat. 1 1  deg. 26  min. S .  I t  belongs to the British, 

and was discovered in 1801. It is covered with brush

wood and trees, and is visible from the masthead of a 

ship from a distance of s ixteen miles. 

This litt.e island is  about 2% miles long N.N.vV. 

and % mile broad S . S .E:, and is fringed by a steep 

coral reef which dries at low water, and extends sea

ward quite a distance. In the i nterior of the island 

are two small lagoons of brackish water. Not a very 

promising prospect for the most enterprising observer, 

despite the fact that the duration of totality will be 

four minutes, and the sun's altitude will be 74 deg. 
In 1880 the island was uninhabited, and the buoys 

formerly in use were gone. There is  no rise and fall 
of tide, and the landing is  said to be very bad, even 
for surfboats. These interesting facts are to be found 
in the Monthly Notices of the Royal Astronomical So
ciety for March, 1906,  and were contributed by Dr. A. 
M. W. Downing, F.R. S.  He gives a still less favorable 
report of Hull Island. This island is situated halfway 
between the Marquesas Islands and Solomon I slands, 
in long. 172 deg. 13  min. W. and lat. 4 deg. 3 0  min.  S .  

Hull Island, one of the Phoenix group, belongs to 
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the British, and was discovered and so named by 
Wilkes in 1840.  It has a lagoon and a little fresh 
water, and there are some cocoanut trees on it, about 
50 feet high. A coral reef fringes the island, and 
landing is d ifficult except by entering the lagoon by 
means of the boat passages on the northwest side. 
There is  no anchorage. In 1899 the island was un
inhabited. 

The winds are almost constantly from the eastward, 
but squalls accompanied by light rain occur in the 
neighborhood all the year round. The wind is varia
ble from January to May, during which period bad 
weather is mos t common. Small chance there is there 
of observing the eclipse with any success, since it 
occurs on January 3,  and totality only lasts 2 m.  51 
sec. The sun's altitude will be 4 3  deg. 

Both these islands have been leased to Lever's Pa
cific Plantation Company, and intending observers are 
requested to communicate with the officers of this com
pany, situated at Port Sunlight, Cheshire. Such is 
the irony of fate, permitting one of the grandest sights 
the eye of mortal can ever behold to waste its glory 
on these almost inaccessible islands ! On December 
23, 1908,  another eclipse track will cross the South 
Atlantic Ocean, and on June 17, 1909,  an eclipse will 
occur in the n eighborhood of Greenland. 

The South Antarctic regi ons will be crossed by an 
eClipse track May 9,  1910, and another will v-isit Aus
tralia, May 28, 1911.  On all these occasions, since the 
eclipse tracks lie almost wholly across oceans, or in 
inaccessible parts of  our globe, no observations of 
value can be made. 'fhis is due to the fact that no 
device for securing accurate astronomical observations 
from the deck of a ship has yet been perfected, while 
to reach the inaccessible regions tedious and expensive 
expeditions are necessary. 

At a meeting of the British A.stronomical Associa
tion which met at Sion College, Victoria Embankment, 
on June 20 last, Mr. W. T. Lynn, one of the members, 
read a paper on the total eclipse of January 13, 1907.  

PATH OF THE ECLIPSE OF THE SUN, JANUARY, 

1907. 

In it he referred to the fact that "the Russian gov
ernment has recently established an observatory at 
Tashkend, nearly due north of S amarkan d, and no 
doubt the astronomers there will observe the total 
eclipse at the latter place." H e  also referred to the 
fact that the second catalogue of stars ever made was 
formed at Samarkand by Ulugh Beg. In 1437 Ulugh 
Beg, the grandson of Tamerlane, built at Samarkand 
the greatest astronomical observatory in the world, 
one hundred and forty years b efore Tycho Brahe 
erected Uraniborg in Denmark. 

After Mr. Lynn read his interesting paper, Mr. A. 
C. D. Crommelin, the president of the Association, re
marked that "unfortunately the .next eclipse is one 
that only those should venture to go to see who are 
prepared to brave an Arctic degree of cold. As a· 

general rule, they regarded an eclipse as a favorable 

one when i ts track is mostly over land, and as an 

unfavorable one when its track is mostly over water . . 

The track of the eclipse of next January is entirely 

over land except for a few of the lakes of central Asi a ;  

a n d  yet i t  i s  a very inaccessible eclipse, for it is over 

Tibet and Siberia in the depths of winter, and he is 

afraid the cold there will be very severe indeed." The 

president, however, called particular attention to the 

total eclipse of January 3,  1908, and hoped that some 

of the members of  the association would be repre

sented at this, although the journey would be a long 

one. 
I s  it any wonder, when we realize that although a 

total eclipse occurs every year from 1907 to 1912,  and 

that none are easy to observe between those dates, 

that n o  effort has been made to observe the total 

eclipse of January 13, 1907, at one at least of the ten 

possible stations whose positions have been so care

fully computed by Prof. David P. Todd. 

Inasmuch as there is a difference between the civil 

and the astronomical day, some confusion may arise 

from the conflicting dates on which the eclipse will oc

cur. The astronomical day begins at noon ; the civil 

day at midnight, twelve hours earlier. Hence accord

ing to the one system the eclipse will occur on January 

13, and according to the other on January 14. 

DECEMBER 15 ,  1906. 

Alcohol f" o m  Cacti. 

'1'0 the Editor of the SCIENTIFIC AMERICAN : 

The profitable manufacture of denatured alcohol 
from cacti has been found to be feasible by G.  A. 
Burns, chemist, manager of  the Southern Pacific Hos· 
pital, San Francisco, prior to the fire, who is now in 
Los Angeles. Mr. Burns declares that much desert 
land in California and New Mexico can be reclaimed 
by the growing of cactus, the manufacture of alcohol 
from the plant, and the use of the alcohol as  fuel for 
power plants to pump water for irrigating. Mr. 
Burns says he knows for a certainty from his own 
experiments that denatured alcohol can be produced 
in sufficient quantities from the common desert tree
s o  monotonous to the tired eyes of the tourist coming 
from the East-to furnish heat, light, and power for 
all general farming purposes. From five pounds of 
pulp he distilled, in a crude way, more than a gallon 
of  alcohol, which was clear in color and burned read
ily with a very bright, warm glow. 

The product contains four times as much energy 
as wood alcoh ol.  He believes it can be produced 
cheaply, and that five acres planted to cacti would be 
l arge enough "power plant" to run a farm of 160 
acres. The plants could be cut down, ground up by 
special machinery, and put through the process of fer
mentation and distillation like corn, wheat, or barley. 
The surplus steam escaping from a stationary engine 
on the farm could be utilized in the process of dis
tillation. The Nevada cactus grows from two to five 
feet high and with great rapidity, or about as fast 
as corn in Kansas. This being the case, it would soon 
grow up from the stubble or stump, and in about six 
or eight months would. again be ready to produce non· 
taxable alcohOl for commercial purposes. 

Mr. Burns first got his idea of the possibil ities of 
the commercial value of the cactus from Mexico, 
where it is  well known that the natives make a very 
potent liquor from cactus. 

Cactus alcohol could be produced more cheaply than 
wood alcohol, besides being four times as powerful. 
The raw material too would be right on the farm. 

The plan could be adapted readily to the valley of 
Las Vegas. It · is fifty miles long and on an aver
age thirty miles wide. It  is of a sandy loam, very 
fertile and very level, and with only a trace of al
kali at odd places, and those places are few. 

"Everything," said Mr. Burns, "that California pro
duces, with the possible exception of oranges, can be 
grown in this valley. Water can be had at from ten 
to twenty feet, and with cheap fuel to pump it to the 
surface, such as I am convinced can and will 

'
be ob

tained from the cactus, Las Vegas will become a little 
Eden." ALLIE ALGER. 

S awtelle, Cal. 
.. . . . ..  

A Plea for t b e  Preserv atio n of' the Sal ton Sea. 

To the Editor of the SCIENTIFIC A 1IfERICAN : 

Conditions and circumstances connected with the 
flow of the Colorado River into what is known as the 
Salton Sink have occasioned considerable comment in 
various publications ; and since the strenuous efforts 
of government and railroad engineers to  divert the 
river back into its original channel have succeeded, it  
has been advocated that means should be taken to 
retain the new sea in approximately_ its present di
mensions, the argum,ent b eing advanced that evapora
tion from this new body of water has caused rains the 
past season in sections of the Southwest where like 
precipitation has been almost wholly i f  not entirely 
unknown before. In opposition to th·is it is  contended 
that the unusual rains h ave been merely coincident, 
without being caused either directly or indirectly by 
the n ew lake. 

When considere d  with more than passing notice, and 

contemplated from the standpoint that from a seem
ingly not greatly important incident might come re
suits of unthought-of beneficent effect to  a very great 

part of the whole country, and when such effect really 

seems developing, then the matter becomes an inter· 

esting one, and is apt to attract the attention of any

one who looks forward to future eventualities, as well 

as to the first visible results. I am of the opinion 

that those who contend for the permanent retention of 

the Salton Sea are correct in their conclusions that 

the new sea has caused and indicates a decided modi

fication in climat e ;  and the unusual rains in the West 

and Southwest, especially in the latter section, the 

past season may only have been an indication of what 

is to continue through other seasons of the year-as 

in stance the recent unpreced ented storms in the South

w est. A,lso I anticipate that if the Salton Sea is re

tained, climatic conditions in the West and Southwest 

will experience great if not wonderful changes ; and 

if such changes do result, I apprehend that they are 

brought about, not entirely alone because of fresh 

water evaporation from the n ew lake, but also and 

very considerably because of the attendant chlorine 

evaporation, that has its source in the immense salt 
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beds at the bottom of the new sea. Te achieve similar 
results ( theugh as far as I know an unrecognized 
fact ) is one of the purposes ef the saltness of the 
ocean ; that is, that the evaporation of  chlorine assists 
in preducing rains ; and, again, another purpose is 
that the evaporation ef chlorine from the ocean pro
vides the chlorine constituent ef the ozone of the ;eliI'. 

I t  might not be an absurdity to anticipate that the 
permanent preservatien of the Salton Sea weuld re
claim the arid waste, and make the desert to blossom 
as the rose ; prevent and do away with the "het winds" 
that sweep up frem New Mexico across western Kan
sas and up into Nebraska, destroying millions of dol
lars' worth ef crop s ; save the government millions of 
dollars that would etherwise be necessary for i rriga
tien projects, which produce'\')nly small local results 
at great cost in comparison Lu\l the extensive benefits 
which might possibly be perma.nently secured without 
cost and without attention by t;�etention of the new 
sea. 

There seems to be a chance for realization of  antici
pated hepes, and the matter may be worthy of serious 
consideration, a s  with sufficient rainfall the section 
now known as the arid Southwest wouln -{levelop in :e 
the mest wonderfully fertile region 6f , the entire 
country. M .  REED. 

Chicago, December 1, 1906 .  

Scientific American 
and 23 feet 6 inches on its major axis. That these 
are extraordinary dimensions is shown by the fact 
that two l arge limousine automobiles could be con
tained within one of the smokestacks, one standing 
in the direction of the axis and the other transversely 
to it, as shown in the illustration referred to. Anoth
er standard of measurement is afforded by the fact 
that two modern steam railroad tracks could be laid 
side by side within one of these smokestacks, and full
sized trains run within it with a slight clearance in 
every direction. 

When the completed engine room i s , entered, it will 
be f�und that the machinery has been designed on the 
same colossal scale. Here are four turbines driving 
as many shafts, the two outer shafts being driven by 
two high-pressure turbines and the two inner shafts 
by two low-pressure turbines ; while at the after ends 
of the low-pressure turbines, and on the same shaft. 
are two additional turbines for driving the ship astern. 
Each high-pressur e  turbine casing is 10 feet in in
ternal diameter and 25 feet iIt length. These are big 
dimensions, but the surprise w

'
i
'
n come when one en

ters the low-pressure turbine engine rooin ; for each of 
the low-pressure turbine casings has an internal diam
eter of 16 feet 6 inches. Here again, ' for comparison, 
we turn to the modern locomotive ; for if a pair of 
rails were laid along the bottom of one of these mas
sive cylinders, it would b e  possible for one of the 
largest of oUT modern' express locomotives to pass 

THE MOTIVE POWER OF A 25}4'-K TER. through the casing and still have
' 

a slight clearance 
One of the most impressive manif ef the between its smokestack: and the walls of the cylinder. 

pewer of 
'the modern steam engine is  of an As a matter of fact, this casing is larger than the cast-

up-to-date freight locemotive starting forty iron tube of the Subway tmmel, now being , driven 
or fifty cars, and gathering way, unt! ma�s from the B�ttery to Brooklyn, whicl1' has an internal 
is thundering over the rails at a s I' 30 diameter of 1 5 :1f2  feet. 
miles an hour. When we attempt ided Attention is directed to' the comparative profile dia-
strength to move a heavy piece of  der- grams at the top ' of the

' 
front-page engraving, in which 

stand very well what i s  meant by .T-o- � __ is shown the rapid growth in s ize of: turbine-propelled 
move a single loaded freight car [an �essels: The diagrams start with the year 1894, when 
power, it is  necessary te cr <1S" ., . ny the ' little experimental "Turbinia;' made her' phenom-
men as can lay their hands 0 inst it in enal speed, and finish with the year 1907, i n  the sum-
a united propulsive effort. And hence, len we se8 mer of which the new turbine Cunarders will make 
not one, but forty or fifty loaded cars, started from their maiden voyages to this port. The diagram is 
rest and swung into their full stride by a single loco- based upon a paper recently read by the Hon. C.  A. 
motive, the latter becomes symbolical in the popular Parsons, the inventor of the marine turbine, at a 
mind of majestic power. meeting of the Institute ef Marine Engineers of Great 

It is for this reason that, in our attempt pictorially Hritain. The "Turbinia," which was built especially 
to represent the horse-power which will be necessary for experimental work, was launched in 1894, and her 
to drive the new Cunard liners at 2 5 1,4 knots an hour, first engine was ef the radial flow type, and gave about 
we have taken the average-sized freight locomotive as 1,500 horse-power. The success of the "Turbinia" led 
our unit of comparison. The least amount of power the British gove-rnment to build two destroyers, the 
which the designers of the "Lusitania" and "Maure- "Viper" and "Cobra," the first of which made a speed 
tania" found would be necessary to drive these ships of 3 6 . 8 6  knots, which is equivalent to 42 .5 miles per 
at their contract speed was 68,000 horse-power. New, hour, the speed ef the "Cobra" being slightly less, 
the horse-power of the average freight locometive is The "Viper," by the way, holds the record as the 
ab@ut 2,100,  and, consequently, the total ,  thrust on the fastest vessel of any kind yet censtructed ; for, as far 
four propellers of each of these ships will be equal as well-attested official records go, ne vessel of any 
to the total pull exerted by thirty-two modern Ameri- kind has appreached within several knots of this 
can freight engines. One of these locomotives could speed. 

_ , 
haul on the l evel a train of fifty cars, whose total length 'The next advance, shown

-
' in ' the diagram, was rep-

would be just a third of a mile. Consequently, the resented by the river Clyde passenger steamer "King 
whole 68,000 horse-power of the Cunarder, expressed Edward," 1901,  which was 250 feet long, of 562 gross 
in terms of locomotive work, would be sufficient te tonnage, and 3 ,500 herse-power. She was followed in 
haul a train of 1,600 cars, whose tetal length would 1903 by the "Queen," built by the Southeastern and 
be over five miles. I n  our front page illustration the Chatham Railway Company, which was 310 feet long, 
artist has given a graphi9 representation of these of 1,676 gross tons, and 7,500 herse-power. The tur-
figures by grouping together sixteen double-header bine having proved itself for river and channel ser-
freight trains on parallel tracks. vice, the next advance was the bold one ef installing 

To deveJop a minimum of 68,000 herse-power, and a turbines in an ocean liner, and Allan Line steamers, the 
maximum that will possibly run up to 75,000 or 80,000 "Virginian," and "Victoria� ," each 52 0 feet in length 
horse-power, calls for a beiler and engine plant of and of 1 0,754 gross tons, were equipped with turbines of 
truly titanic proportions. Steam will be supplied by 12,000 horse-power. It  was found that i n  these larger 
twenty-five cylindrical boilers, of which twenty-three sizes important modifications of design were neces-
are double-ended and twe single-ended, the former sary, and the lessons thus learned were incorporated 
being 1 7  feet 3 inches in diameter and 21 feet long. in a much larger ship, the "Carmania," built in

' 
1905 

The ceal will be burned in these beilers on 192  fur- for the Cunard Company. This vessel is 678 feet long, 
naces, the total area of whose grates would be repre- 72 feet beam, and 52 feet in molded depth, her gross 
sen ted by a square measuring 64 feet on each side, tonnage is 19,524,  and her horse-power 21,000.  In the 
containing about 4,000 square feet ef surface. Night summer of  1907 the "Lusitania" and "Mauretania" 
and day, an army of several hundred firemen will be will serve to put the marine turbine te a supreme test. 
continuously shoveling coal into these furnaces, where These vessels are so much larger than anything ex-
it will be burned at the rate of  about 1,000 tens every isting as te be in a class entirely by themselves. They 
twenty-feur hours ; and- to insure that the coal is are 785 feet long, 8 8  feet broad, and 6 0 :1f2 feet deep. 
burned at a fierce white heat, the air will be forced Their gross tonnage will be about 33,000, and they 
through the grates continuously by means of powerful will displace 45,000 tons. . Their horse-power, as al-
electrically-driven fans, the rush ' of air being also as- ready stated, is 68,000, and will probably work up to 
sisted by the four great

' 
smokestacks, through which between 75,000 and 80,000.  

the products of combustion will be d ischarged high The contract speed of these ships i s  251,i knots an 
up in the air at about 150 feet above the level of the hour on trial, and they are to show an average of  2 4 %,  
grate bars. knets for a whole trip across the Atlantic .  

These smekestacks are worthy of special mention, • . ' . 
for in addition to their great height, they will be far When the AcetyJcne FJam c  Begi ns to Fli�kcr. 

larger in sectional area than any that have been pre- When the flame of an acetylene lamp begins to 
viously constructed. In order te present less resist- flicker, showing the presence of wet gas, the strainer 
ance to the atmospherei which, even on a day when should be examined to see whether it is clean and dry, 
there is not a - breath of  air stirring, will be,  on ac
count 'of the great

' 
speed

' 
et' the ship, equivalent to a 

3 0-mile gale, the smokestacks will  be made ef a gen
eral elliptical section, slightly more pointed at the 
ends and not so flat on the sides as the sectional view 
shown on -Qur front-page i l lustration. Each smoke
stack will measure 17 feet 6 inches on its minor axis 

and if not, renewed. Failing this, it is p essible fre
quently to insert a p iece of blotting paper between 
the carbide and the metallic disk which rests upon it, 
thus drying the gas as it leaves the base of the con
tainer. I n  generators which are fed frem above te 
the top of the carb i de, this method is,  ef course, ont 
of the question.-Bicycling World. 

447 
THE SECOND ANNUAL EXHIBITION OF THE AERO CLUB 

OF AMERICA. 

In connectien with the seventh annual show of the 
Automobile Club of America, the sister Aero Club gave 
its second exhibit of aeronautical apparatus both his
toric and modern. The exhibit this year was charac
terized by the up-to-date and practical character of  the 
articles displayed, rather than by their historic interest, 
as was the case with the exhibit last year. There were, 
however, several historic machines that were not dis
played last year. As heretofore, the walls of the room 
were covered with interesting photos, enlargements of 
balleon ascensions and airship flights. Besides a num
ber of enlarged photos of the Wright brothers' gliding 
experiments, there were prints of Santos Dumont mak
ing a flight in his motor-driven aeroplane, as well as 
enlargements of this machine and its motor. Several 
baskets of the club balloons, one of them being that of 
the "United States," i n which Lieut. Lahm and Major 
Hershey won the Bennett trephy, were on exhibition. 
Hung from the ceiling were the nacelles of two ef the 
most successful American dirigibles-the "California 
Arrow" of Capt. Baldwin, and the airship which Leo 
Stevens built for Major Miller, and which is the only 
one in which a woman has made a flight. 

" The former airship, which has a cigar-shaped enve
lope of 9,000 cubic feet capacity, holds a record for 
speed of about 17 miles an hour. This is remarkable 
considering the size of the engine, which is only a 2-
cylinder, 7:-horse-power V motor, similar to that shown 
en page 449.  The propeller, which is about 8 feet 
in diameter, makes about 400 revolutions per minute. 
Another interesting exhibit that hung from the ceiling 
was a peculi ar winged kite exhibited by Henry Rod
meyer. This gentleman also demonstrated a model of 
a flapping-wing machine on the roef of the building on 
one day during the show. Another crude medel of a 
beating-wing machine was exhibited and demenstrated 
daily by Mr. A.  V. Wilson, who was one of the first 
American aeronauts to make a balloon ascensien and 
parachute j ump. This gentleman claims to have made 
a flight of over 1,700 feet in a beating-wing m achine 
two years ago, the reductio ad absurdum of his claim 
being found in the fact that the machine-a cumber
some wood affair-was propelled by himself alone. A 
full-size flapping-wing machine, invented and construct
ed by Amos Drew two years ago, was one of the his
torical exhibits. This machine, which w eighs 600 
peunds and has 3 5 0  square feet ef supperting surface, 
is fitted with a 3-cylinder air-cooled motor that is ri
diculeusly small for doing the heavy work ef flapping 
the long, narrow wings of the machine. The Gillespie 
aereplane ( which we illustrated some time ago ) was 
another historical exhibit. Mr. Gillespie also had on 
exhibition a new deuble-surface model made up of four 
sets of twin planes. 

Passing now to the new apparatus, about the enly 
thing in the aeroplane line was a large model built of 
wood and cleth by the inventor, Miss E .  L. Todd, whe 
h as sought to obtain antomatic stability ef the aero
plane by suspending the framework below it in a 
novel manner, while she has also provided for a rigid 
connectien of the planes and the car when necessary. 
A.  Roy Knabenshue showed the framework and motor 
of his aeroplane, all of which looked toe l ight to be 
very practical. There was also shown an experimental 
helicepter apparatus ef Carl Dienstbach. The body 
framework of Gustave Whitehead's l atest bat-like aero
plane was shown mO'unted on pneumatic-tired, ball
bearing wire wheels and containing a 3'cylinder, 2-
cycle, air-cooled motor of  1 5  herse-power direct con
nected to a 6-1'eot  propeller placed in front . This ma
chine ran along the read at a speed of 25 llliles an 
hour in tests made with it  last summer. When 

-
held 

stationary, it  produced a thrust of 75  pounds. The en
gine is a 4 1,i  x 4 of an i mpreved type. Whitehead 
also exhibited the 2-cylinder steam engine which re
volved the road wheels of his former bat machine, with 
which he made a number of  short flights in 1901.  He 
is at present engaged in building a 100-horse-power, 8-
cylinder gasoline motor with which to prepel his im
proved machine. 

The main feature of  the shew this year was th<e dis
play of light-weight aeronautical gasoline motors. The 
lightest of these for its horse-power was the 5-eylinder, 
water-cooled motor built by Prof.

' 
Langley in 1903 for 

use on his full-sized aereplane. This engine, the cylin
ders of  which are in the same vertical plane arranged 
radially around the crankshaft, weighs but 125 pounds 
and develops 52.4 horse-pewer. Its weight per horse
pewer is therefore but 2.3 pounds. With spark coil, 
batteries, 25 pounds of water, etc. , the total weight Is 
but 200 pounds, or 3 . 8  pounds per horse-power. As it 
is only within the l ast twe years that any motor of  
such small  weight per horse-power has been produced, 
it will be seen that Prof. Langley was ahead ef his 
time in this line as i�l others. 

The next l ightest motor per horse-power developed 
was a 4-cylinder, two-cycle, air-cooled engine, the inven
tion of MI'. George .J. Altham. This consists of two 
]Jai l'S of opposed cylinders placed side by side in ad· 
jacent vertical planes. One piston ef each pair is cen-



nected to a crank in the usual way, while four 
straight rods ( see cross-section ) tie it to the piston in 
the opposite cylinder. These rods pass through brass 
bushings in a plate that closes the base of the second 
cylinder. A separate annular chamber of the same size 
as the crank case i s  pro-

Scientific Afilerican 
more gasoline to be drawn and to mix with the air in a 
chamber provided in the top of the carbureter. Suction 
is , therefore, kept practically constant around the base 
of  the spray nozzle pipe, and the amount of gasoline 
that is  fed is controlled mechanically by the action of 
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the exhaust chambers and heads of the motors to keep 
them cool. All of the engines h ave a standard-sized 
cylinder having a bore and stroke of 3� inches. They 
are one of the most practical air-cooled motors built in 
this country, and the 8-cylinder engine, which weighs 

125 pounds and develops 
30 horse-power at 1,800 R. 
P. M., is the very late s t  
attempt at making a high
speed, l ight-weight, mulci
pIe-cylinder motor for 
aeronautical work. This 
engine has a hollow crank
shaft of 1 %  inches diam
eter. Its 5-pound flywheel 
carries twenty-three fan 
blades. The weight of this 
motor is slightly over 4 
pounds to the horse-power. 
Although it is not so light 
in p roportion to the power 
developed as is  Langley's 
motor, still it has none of 
the complications made 
necessary by the water cir
culation system of the lat
ter, and its cylinders are 
so small that It should be 
able to run without much 
difficulty from overheating. 

vided for the initial com
pression of . this second cy
linder. In the diagram the 
piston of the second cylin
der is  at the top of its 
stroke, while that of the 
first cylinder is at the bot· 
tom. The charge of tlie 
latter is being transferred 
around the piston through 
transfer box, T, and is be
ing deflected upward, as in
dicated by the arrows. The 
exhaust is at the same time 
taking place on the oppo
site side of the cylinder. 
The second piston has just  
uncovered the inlet port, 1,  
and the vacuum made by 
the upward stroke of the 
piston is drawing a charge 
into the space below this 
piston for the initial com
pression. The motor, it 
will be seen, is of  the 
three-port type, there being 
no valves whatever. The 
carbureter used with this 
motor has a float chamber, 
from which extends a ver
tical pipe, P ( see diagram ) ,  
containing three s m a  1 1  
holes for spraying the 
gasoline. A special cone
shaped aluminium valve, 
V, surrounds this pipe and 
is  held down by a spring, 
S. In starting, or when 
the motor is  running at 

LA.RGE SIZE MODEL OF AN AEROPLANE HAVING BOTH LIFTING AND PROPELLING SCREWS. 

The most in teresting mo
tor on exhibition was the 
new 4-cylinder, four-cycle, 
water-cooled engine built 
by Messrs. Orville and Wil
bur W:right, of Dayton, 
Ohio, and intended for use 
on their new aeroplane_ 
The cylinders of this en
gine are of cast iron and 
have a bore of 4� inches, 
while a 4-inch stroke is 
used. The engine weighs 
complete only 1 60 pounds. 

low speed, the air i s  drawn i n  through the inlet pipe, 
.4., and down around the bottom of the valve, as indi
cated by the arrows. The narrow passage around the 
pipe, P, makes a strong suction, an d causes the gaso
line to be drawn upward and to flow in a proper mi�
ture with the air into the inlet pipes, B B_ As the 
speed of the motor increases and the suction become� 
stronger, the valve, V, is raised from its seat, an d al
lows the air to pass directly by it to the inlet pipes of 
the motor_  As the valve,  V, is raised,  it uncovers two 
mpN holes in the spray nozzle pipe, P, thus allowing 

the valve, V_ The carbureter is  rather different from 
the usual automatic type. It was specially designed 
for use with a two-cycle motor. 

The Curtis line of motors, which has been developed 
from the original two-cylinder V motor intended for 
use on a motor bicycle, was very complete, and ranged 
from a single-cylinder motor to one of  the 8-cylinder V 
type. All of these motors are air-cooled. The method 
employed for cooling most of them is the use as a 
flywheel of a large wire-spoked wheel carrying small 
fan blades_ These blades create sufficient draft upon 

The cylinders are mounted 
upon an aluminium crank case, and are jacketed with 
sheet aluminium. The valves are located in the heads 
of the cylinders, the exhaust valve only being mechan
i cally operated. The motor is fitted with make-and
break igniters operated by c ams on a transverse shaft 
placed beside the heads of the cylinders, this shaft 
being driven by bevel gears from the cam shaft of the 
motor_ The time of the spark can be changed by a 
l:'mall handle provided for this purpose. The con
necting rods are made of hollow steel tubing. A solid 
flywheel of light weight is used. The engine looks 

THE GILLESPIE AEROPLANE WITH MULTIPLE PROPELLERS.-AN INTERESTING HISTORICAL EXHIBIT. 

Prof. Pickering's Wind TrIcycle 
for testing propellers. 

Rear End of Body Framework of Whitehead's Aeroplane. 
The motor and propeller seen belong to a smaller machine. 
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much heavier  than it  really is, and one can hardly 
realize that it weighs but slightly more than 5 pounds 
to the horse-power. The Wright brothers' original 
motor. with which they made a flight three years ago, 
was much heavier than the new one. its weight 

Scientific America.n 
Mr. Dey states that he can design large sizes that will 
come between 2 and 3 pounds per horse-power. The 
cylinders are made o f  heavy seamless steel tubing, 
which have been rotated before a gang of cutters in a 
milling machine. cutting grooves about � inc)1 deeJ;l 

449 
tator being used. A ball governor automatieally 
changes the spark lead to correspond with the speed 
There were several other 4-cylinder air-cooled moton! 
on exhibition, but the ones described were the most 
novel and well-built of all. 

'1'htl t;urtis 8-UyUnl1er, Air-Cooled, V-Motor, of 30 Horse-Power. The W hitehead 2-Cycle Motor. Wright Brothers' 28 to SO-Horse·Power Aeroplane Motor. 

Weight, 125 pouuds. Cylinders, 3M x 3M. Speed, 1,800 R. P. M. Weight, 35 pounds. Horse-power, 6. Speed. 1.000 R. P. M. 

complete being about 250 pounds. The valves were 
arranged in chambers upon the end of pipes that 
screwed into the cylinder heads. The valve chambers 
were not water-cooled, and it is probably due to this 
fact that there was a sudden loss of power after the 

Cross-Section of Altham 
Carbureter. 

motor had been run 
half a minute. The 
former motor develop
ed but 16  horse-power. 
It was a 4-cylinder mo
tor, water-cooled, and 
resembled the present 
motor in general con
tour. When used in 
the aeroplane, it is lo
cated in a horizontal 
position. The new mo
tor is sufficiently pow
erful to drive an aero
plane carrying two 
men a distance of 200 
miles at 45 ' miles an 
hour, or one man can 
be carried 500 miles at 
50 miles an hour. 

Another interesting 
motor ' was a 4-cylinder 
one designed by Harry 
E. ·Dey, of 309 Arling
ton Avenue, Jersey City, 
N. J.  It has a bore and 
stroke of 2 112 and 3 
inches respectively, and 
is rated at 7 1/2 horse
power at 1,500 R. P. M. 
It can be . speeded up, 

however, to about 2,500 R. P. M. Its weight complete 
with flywheel is 86 pounds. This engine was designed 
and used for automobile work. For aerial work it 
could be made much lighter, especially i n  larger sizes. 

and 1-16 inch wide, leaving flanges about 1-32 inch 
th ick between them, the remaining depth of the cylin
der at the bottom of the grooves being 1-16 inch. 

The heads, which are castings, are treated in the 
same manner, working from two centers, one being the 
center line of the . valves. What the flanges lack in 
depth they more than make up for in numbers, so that 
the radiating surface is greater than that of a cast 
cylinder. The compression space is only 15 per cent 
of the total space, but the compression is not abnor
mally high, due to the unusually strong springs used 
upon the automatic type inlet valves. 

This spring tension, however, may be lightened for 
emergency work by pressing upon 
the top of a counteracting spring 
placed above the main one. This i s  
(]pne b y  the four fingers attached 
to a horizontal rod above the valve 
chambers seen in the photograph. 
By this means the compression 
may be made abnormally high for 
emergency work of short periods. 
The crank case is a one-piece cast· 
ing with the exception of the heads, 
which are bolted on by studs and 
nuts. 

A small eccentric type pump 
placed on the end of the cam shaft and inclosed in the 
crank case pumps oil from a tank attached to the 
under side of the engine to the four crank compart· 
ments of the case, thus keeping up a constant level for 
the splash lubrication. Overflows to the tank are pro
vided for taking care of the excess. 

The connectIng rods are made up of separate parts. 
The rod proper is made of rolled tool steel, while the 
bearing parts at each end are bronze castings riveted 
together. The design is such that it is next to im
possible for them to come apart ; t h e  object sought 
being a very light strong rod for very high speed. 

Ignition is by jump spark, a single coil with commu· 

Weight, 160 pounds. Cylinders, 4M x 4. Speed, 1 ,200 R. P. M. 

Omeial Meteorological Summary, N eW" York, N. Y. 
N o vem ber, 1 906. 

Atmospheric pressure : Highest, 30 .43 ;  date, 4th ; 
lowest, 29.41 ; date, 15th ; mean, 30 .06 .  Temperature : 
Highest, 64 ; date, 18th ; lowest, 27 ; date, 29th and 
30th ; mean of warmest day, 59 ; date, 19th ;  coldest 
day, 34 ; date, 29th ; mean of maximum for the month, 
50.8 ; mean of minimum, 39 .0 ; absolute mean, 44 .9 ; 
normal is 43 .8 ; average daily excess compared with 
mean of 3 6  years, +1.1. Warmest mean temperature 
fo/ November, 50 in 1902 ; coldest mean, 37 in 1873.  
Absolute maximum and minimum for this month for 
36 years, 74 and 7. Precipitation : 1.28 ; greatest in 

Cross.Section of Altham 2.Cycle JUotor. 

24 hours, 0.57 ; date, 15th al).d 16th ; average for this 
month for 3 6  years, 3.46 ; deficiency, -2.18 ; greatest 
precipitation, 9 .82, in 1889 ; least, 0 .82,  in 1890.  Wind : 
Prevailing direction, N. W. ; total movement, 9 ,919 
miles ; average hourly velocity, 13.8 miles ; maximum 
velocity, 51 per hour. Weather : Clear days, 14 ; part
ly cloudy, 8 ;  cloudY, 8 .  Snow : Trace, 13th ; sleet, 1 5th ; 
fog ( dense) , 22d ; frost ( killing ) ,  2d.  The tempera
ture of September was 3.8, October 0 . 6, and November 
1.1 in excess, making the autumn months of 1906 
average 1 .83  degrees above the normal. These months 
were each below the normal in rainfall except October, 
the total autumn deficiency being 2 .61 .  

,?%-H orsc-Power Air-Cooled Motor Governed by Variable CompressiOn. A !'l ew 9-Horse-Power, Alc.vlloled, 4-VYIl IlUel', :.-vycle Ael'onautieal Motor. 

Weight, 86 pCJQnds, Cyljnders, 2� ,, 3. Speed , 1,500 R. P. M. Weight, 35 pounrls. Cylinders. 2).i x 2�. Speed, 1,600 R. P. M. 

LIGHT AERONAUTICAL GASOLINE MOTORS EXHIBITED AT THE AERO CLUB SHOW. 
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THE POULSEN SELECTIVE SYSTEM OF WIRELESS 

TELEGRAPHY. 
BY A. FREDERICK COLLINS. 

A new system of wireless telegraphy that gives con
siderable promise of solving the extremely difficult 
problem of selectivity, i. e . ,  the transmission and re
ception of a number of messages in the same field of 
force simultaneously and without interference, has 
been devised and tried out by Valdemar Poulsen, the 
well-known inventor of the telegraphone. 

The arrangement by which Poulsen hopes to accom
pl ish the paramount result that is summed up in the 
word selectivity consists essentially of a new type 
of generator for producing continuous electrical oscil
lations. This generator will be subsequently described 
in detail, and the advantage of such high frequency cur
rents over those h aving a periodic character that have 
hitherto been employed will also be pointed out. 

Ever since 1897,  when Sir Oliver Lodge applied to 
Wireless telegraph transmitters and receptors the com
bination of open and closed circuits, and introduced 
the methods of tuning the circuits at either station 
individually and syntonizing them collectively, have 
persIstent efforts been made by physicists and others 
to secure a suitable degree of resonance by providing 
the proper values of inductance, capacity, and resist
ance, and when these conditions prevailed, it was 
concluded the receiving resonator system would re
spond to a specific radiating oscillator system and to 
this one only. It is a matter of common knowledge 
that these tuning effects have been brought to a highly 
perfected state, thanks to the development of instru
ments which enable the operator easily to determine 
the inductance and capacity values, the frequency of 
the oscillations and the length of the emitted waves 
to be measured. It is likewise well known that syn
tonization as it has been practised has not fulfilled 
the requirements of selectivity in its commercial as
pects, although it works out admirably from a theo
retical viewpoint. 

Nevertheless, these tuned and synlonized systems 

have served their purpose in extending the signaling 
distance as well as in reducing the initial energy ; 
but the fact that the oscillat ions set up were periodic, 
and that between each succeeding train of oscillations 
a long interval of time elapses-that is, long com
pared with the time required for the oscillations to 

surge through the system before they are damped out 

into the form of electric waves-has militated against 

their usefulness as a means to the end of securing 
selectivity. 

Believing that continuous oscillations woul d remedy 

this inherent defect Poulsen employs for the purpose 

the musical arc, whose phenomena were discovered by 

Duddell in 1900. The apparatus for producing the arc 

consists of an arc light, fed by a direct current, around 

which is shunted a condenser in series with an in

ductance coil as shown in Fig. 2 , in which A is a chok

ing coil, B the inductance coil, C the condenser in the 

shunt circuit, -D a regulating resistance inserted in 

the 'direct-current circuit, and X the arc light. Now 

when certain conditions are satisfied the arc will give 

out a musical note and at the same time it will trans

form a portion of the direct current into an alternat

ing current the amplitude of which is constant ; and 

the energy dis8ipated in the condenser circuit in the 

form of ohmic losses is supplied by the direct cur

rent. 
Duddell ascertained, however, that the arc light will 

emit a musical note only when there is a small change 

in the potential difference between the electrodes of 

the arc, and when the corresponding change in the 

current through the arc is numerically greater tl)an 

Ute resist ance in the condenser, and numerically less 

than the resistance of the direct-current circuit in 

series with the arc. These conditions are fulfilled if  

the arc is formed between solid car

bons. This is an exceedingly simple 

method of producing ' not. only high

frequency currents but also a very easy 

way of setting up continuous electric 

oscillations. 

Scientific American 
cuit. Now, when the arc light was placed in the spirit 
vapor as cited above, a musical note was emitted, the 
pitch of which diminished. At the same time the 
hot-wire ammeter indicated a considerable increase 
in the oscillating current, while the direct current 
decreased in value. The result was further accen
tuated by the arc light's glowing less brightly . In suc
ceeding experiments hydrogen and hydrogen com-

Fig. I.-Poulsen Hydrogenjc A.rc Emitter. 

pounds were used with approximately similar results, 
the length of arc required to give a maximum current 
in the condenser circuit being different than it was in 
those cases in which the arc was formed in air. 

When copper and charcoal were employed as the 
electrodes, and a nitrogen compound was drawn 
through the walls of the carbon into the arc, where it 
was vaporized, the strongest continuous oscillations of 

VALDEMAR POULSEN .. 

constant amplitu de were obtained, and these currents 
were further reinforced by blowing the arc out to a 
greater length with an electro-magnet, thus increasing 
its resistance. This is what the inventor terms a 
,hydrogenic arc, and when its image was projected upon 
a screen with the condenser circuit broken, the arc 
was observed as a greenish blue spot having a faint 
core of a purple tint. When the arc waf) made musical 
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by closing the condenser circuit, the colored spot be
came deeper and the purple core was very much more 
marked. This hydrogenic arc gave out musical notes, 
or rather electrical notes, the inventor tells us, of seve 
eral hundred thousand oscillations per second, but it 
is possible to obtain some milliOnS of oscillations pe'r 
second. The excellent resonant effects that can be 
obtained with these oscillations indicate their con
tinuity, and in a rotating mirror it will be seen that 
the oscillations are actually continuous. 

With currents of high frequency spirits diu . not give 
as good results a.s hydrogen, nitrogen" coal, gas, or 
ether. Aga.in, it . was. shown to be necessary to draw 
the arc out to a certain l ength in order to start . the 
oscillati ons, but when these . have been .. started the 
length of tne. arc can . generally be '  cut down a trifle 
without causing them to ·cease. If  the : length of the 
arc is increased, then the oscillations will continue, 
and will cease only; when the distance between the 
electrodes has become ' so great that the are is ex
tinguished. 

I n  some of his experiments Poulsen obtained in the 
condenser circuit-that is, . the circuit in which the 
oscillations are set up-energy equivalent. to. about 
1, 560 watts ( a  l ittle over 2 horse-power ) the ' arc 
at tRe same time taking from the di rect circuit about 
3 ,170 watts, the efficiency thus being about 50 per cent. 
In these tests no effort was made to obtain the great
est efficiency or effect, the arc being placed in a water
cooled vessel without an outlet for the gas, this ar
rangement being necessary to determine the amount 
of energy consumed and transformed. It  also les
s ened the intensity of the oscillations, since the com
position of the gas was altered. 

The Poulsen system of producing continuous electric 
oscillations is capable of taking care of a considerable 
amount of energy even when very high frequencies 
a r e  used, as has been repeatedly proven by different 
experiments in connection with the ordinary lig\1ting 
circuit of 220 volts . For instance, a resonating coil 
gave, when inserted in a properly balanced oscillating 
circuit, a noiseless, warm flame having a length of 12 
centimeters ; and if the flame i s  made short, it  can be 
easily observed to be continuously oscillati'ng, by 
means of a rotating mirror. 

Another test was made by placing a large X-ray 
tube between the coils inductively coupled with an 
oscillation circuit, and in a short time the cathode 
and anti-cathode melted. Again, an ordinary 200-volt 
incandescent lamp glowed when placed in series with 
two persons, one of whom was connected with the 
oscillating circuit. Further, if the secondary coil of  
an ordinary induction coi l  is surrounded by a helix 
of thick copper wire, and the terminals are connected 
in series with a capacity of some microfarads capaCity, 
the shunting in of the nitrogenic arc will produce a 
very loud singing flame 10 or 12 centimeters in length 
or more, and finally, an X-ray tube with this arrange
ment gives a very strong radiation. 

From the foregoing it is obvious that such con
tinuous electric oscillations are eminently adapted . to 
the production and propagation of electric waves for 
wireless telegraphy, and that by properly proportion
ing the radiating aerial and receiving antenna the 
desired wave length can be emitted and utilized to 
produce a continuous resonance effect. The diagram, 
Fig. 3 ,  shows two OSCillating circuits tuned to the 
same frequency, and by means of which oscillating 
flames of about double the voltage can b e  obtained. 
To provide a wireless telegraph transmitter, it  is neces
sary only to connect the radiating aerial wire with one 
side of the spark-gap A and the earthed terminal to 
the opposite side of the gap B. 

The receptor may have any type of detector, al
though the magnetic detector is exceptionally well 
adapted for. selective signaling in connection with the 

Poulsen hydrogenic arc emitter, the lat
ter being shown ' in the illustration, Fig. 

DIR. c r  
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1. . It is stated ' On good authority that 
a , doZ'en . messages have been transmitted 
and received between as many experi-
mental sets · by means of this new se
lective system w-ithout interference ; 
and if this extraordinary result can be 
duplicated over. distances of 50 or 100 
miles, . as , the .experiments thus far niade 
between the inventor's two Danish sta
tions indicate, an advance will , have 
been made that, in its importance, will 
be ' second only to the introduction ' of 
wireless telegraphy itself. 

• • •  

When experimenting some years ago 

with the musical arc, Poulsen made an . 

observation which he followed up by 

occasional experiments, and ' which final

Jy J ed him to the construction of a gen

erator for prodUcing continuous electric ' 

oscillations. In his first apparatus the 

carbons were placed horizontally and 

co-axially, as . shown in Fig. 4;  thus per

mitting an ordinary alcohol lamp to. be 

held under the arc in such a manner 

th at the latter and adjacent parts of 
the electrodes were surrounded by the 

vapor from the alcohol . An ordinary 

ammeter, A, was placed in the direct 

current circuit, and the hot-wire am

meter, B, for measuring high-frequency 

alternating currents, was placed in the 

condenser circuit. The direct current 

was taken from a 220-volt lighting cir-

Fig. 4. 

For cleaning pivot holes in small ma
chinery, use a small ' soft stick, tapering 
so as to enter. easily, but fitting tightly 
in the hole. This is put in and twitled 
around, and , driven through " until the 
hole no longer dirties it, when the hole 
may be pronounced clean, although a 
little petroleum, or better yet, benzine, 
may be used to "make assurance doubly 
sure." POULSEN'S SELECTIVE SYSTEM OF WIRELESS TELEGRAPHY. 
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A DISEASE WHICH THREATENS TlIE AMERICAN 
CHESTNUT TREE. 

BY G. G. COPP. 

A new disease of remarkably destructive character 

has attacked the native American chestnut, and has 

gained a foothold and attained proportions which 

threaten the extinction of these trees in and about 

New York, The same disease is known to exist among 

the chestnuts of New Jersey, Maryland, and Virginia, 

but to what extent can only be ascertained by exten

sive and painstaking work in the respective fields. -

The attention of George W. Merkel, forester and 

engineer at the New York Zoological Park, was first 

attracted by the immense number of dead and dying 

chestnuts in the park He suspected the presence of 

a destructive fungus. He found that the disease was 

also creating havoc among the young chestnuts in the 

park nursery. He sprayed the young trees with Bor

deaux mixture, and extended the treatment to the 

larger trees in the park. At best this treatment could 

be called only partially successful, and he appealed to 

Dr. W .  A .  Murrill, mycologist and first assistant in the 

New York Botanical Garden. This occurred last year, 

since which time Dr. Murrill has devoted all the time 

he could spare from other important duties to the 

careful study of the disease and to a long series of 

experiments as to its nature, cause, and cure. His 

investigations are not yet completed, but the ravages 

of the disease have now become so apparent that the 

subject is one of great economic importance. 

As Mr, Merkel suspected, the disease is of fungous 

origin . Pure cultures were made by Dr. Murrill from 

affected chestnut sprouts in the Botanical Garden last 

autumn, and were transferred to, agar and sterilized 

bean-stenis and chestnut twigs, In each of these situa

tions the fungus grew rapidly and fruited abundantly. 

Living chestnut twigs were infected and placed, with 

their ends in water, under bell jars for inspection and 

study of the fungous growth and action as a prelim

inary to experiments in the field. 

This year, as soon as actual spring growth had be' 

gun, numbers of young chestnut trees in the Garden 

propagating houses were infected with active fungus 

transferred from bean stalks to the young trees. , -:As 

Dr. Murrill had been led to expect by results obtained 

in . his preliminary experiments, the fun-

fus attacked the trees ' vigorously, and' 

soon caused their death , by girdling. The 

accompanying photograph illustrates 

some of these experiments. The tree 

shown on th� ' right was inocurated April 

3 in three different places . The small 

twig near the middle of the stem died 

on May 6, the larger one near the top 

on May 19. By August 26 the fungus 

had , girdled the trunk at the lowest in' 

ocu'i'ation; , indicated by the tuft of cotton, 

and had" spread downiv'ard to ' the two 

lowest twigs: 

Scientific America.n 

Experiments With Young Chestnut Trees in the 
Pr�pagating Houses. 

�; Q � 6'; . . . " ' 0. 0,, ' '� \j 
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}'ig. 3. 

A .  Summer spores ; B, pustule in section showing peritbecia : C, Asci 
with eporidia. a, u sna) form, b. rare : D, sporid ia. 
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the dead branches the following spring. The present 
supposition is  that infection takes place only through 
wounds or, possibly, through the lenticels. Wounds 
are, unfortunately, only too frequent,  especially in the 
case of a tender, rapidly-growing young tree like the 
chestnut, which has the additional misfortune of at
tracting lumbermen and nut gatherers. If it escapes 
winter inj uries to its trunk, the spring storms are 
sure to break the smaller branches and abrade the 
su rface of the larger limbs ; if it is not disfigured 
by the green fly and twig-bore during the summer, it 
is sure to be mutilated by savage hordes of small boys 
in autumn. Even the ubiquitous squirrel may spread 
the disease with tooth and claw while cutting off ripe 
burs and racing up an d down the trunks ; while every 
bird and insect that rests upon an infected spot is 
l i able to carry the spores upon its feet or body to 
other trees. 

The treatment of a disease of this nature must, of 
course, be entirely preventive. When once allowed to 
enter, it cannot be reached by pOisons applied ex
ternally, nor can the spores, which i ssue continuously 
and abundantly through eruptions of the bark, be ren
dered innocuous by any coating applied at intervals, 
On the other hand, no poisonous wash, even though 
covering every part of the tree, can prevent the ger
mination of the disseminating spores when they fall 
into a wound, since the wound opens fresh tissues un
protected by the poison, 

The spraying of young trees with copper sulphate 
solution, or strong Bordeaux mixtu.re, in the spring 
before the buds open might be,  of advantage in kill
ing the spores that have found lodgment among the 
branches during the Winter, but the real efficacy of 
this treatment is so doubtful that it could not be rec
ommended for large trees, where the practical difficul
ties and expense of applying i t  are much increased. 
Nursery trees should be pruned of all affected branches 
as soon as they are discovered, and the wounds care
fully dressed with tar or paint or other suitable su]). 
stance. Vigilance and care should largely control the 
disease among young trees. With the older trees all 
dead and infected wood should be cut out and burned, 
and all  wounds covered without delay. Particular at
t ention should be paid to water, soil, and other condi

tions of culture affecting the vitality of 
the tree, since anything that impairs its 
health renders it less able ' to resist fun
gous attack. 

In conducting his experiments Dr. Mur
rill discovered that one or two , of the 
older trees in the ' Gardell are apparently 
immune. It  is possible that careful study 
of such immune trees may disclose the 
cause of such immunity. Such discovery 
might readily prove an active agent in 
eradicating the disease. On the other 
hand, i t  may point to the securing of 
immune trees by selection, a process, 
however, which has the great disadyan
tage of being tediously slow and more or 
less destructive. 

Experiments' with, cut', twigs, 'covered 

with glass tubes, were made: on, the tree 

in the center. Attempts were made to 
introduce the, fungus into various bu<''! 

and young twigs ilear the top of this 

tree without' wounding the bark, but 

none of them was successful .  

Fig. I . -Trunk of an Infected Nursery Tree from Three Points of Vi ew. 

We are indebted to the New York Bo
tanical Gardens for the loan of the ac
companying illustrations. 

The , tree on , the , left was treate.d on 

April 5 in the same way, ,several .. buds 
and young twigs from one to five ,inches 

in length being covered with the fungus 

for some time nnder glass ; but all these 

attempts failed. The dead branch at the 

top was inoculated through a wound. 
The work of observation was next car

ried into the open, where the ravages of 
the disease among the 9lder trees 

throughout Bronx Park were watched, 

as they also were among young trees 

transferred from the , nursery of ' the Zoo

logical Park. In these instances infec
tion had occurred naturally, and the 

fungus was found to be exceedingly 

active at the beginning of the ' season of 

growth, before the opening buds were 

able to utilize the large quantity of 
nourishment at hand. 

The fungus works beneath the cortex 

in the layers of inner bark and cam· 
bium. Its presence is first indicated by 

the death of the cortex and the cliange 

of ' its color to a pale brown, resembling 

that of a dead leaf. Later the ' fruiting 
pustules push up through the lenticels 

ana give fhe bark a rough, w arty appear
ance ; and from these numeroUs yellow' 
ish:-brown pustules millions of minute 

summer spores '  emerge from day to day 
in elongated reddish-brown masses, to be 
disseminated by the wind and other 
agencies, such as insects, birds, squirrels, 
etc. In 'late autumn the winter spores 
are formed, which are disseminated fr.:Jm 

; , 

a, Point of infection ;  'b, urea killed last year ; c, developmen t early last May. 

}'ig. 2.- Fruiting- Pust-Gles a nd Spore Masses from Chestnut Cultures, 
A, Pustules in stages of development ; B, C, D, spore di8charges in moist atmospbere. 
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A DISEASE WHICH -THREATENS THE AMERICAN CHESTNUT TREE. 

.... •• • I . ... 
Sir  Oliver Lodge in the London T'imes 

gives the following resume of our knowl. 
edge of radium : "The evidence for th8 
generation of helium may be briefly sum
marized thus : Rutherford measured the 
magnetic deflection of the a-rays, or pOSi
tively charged particles shot off by ra
dium emanation at a certain stage of its 
disintegration ( fo r  it does diSintegrate, it 
is  not permanent ) ,  and inferred that the 
mass of each particle was comparable with 
twice that of an atom of hydrogen ; conse
quently that the projected particles were 
material, and that the projected matter, if 
it were any single known substance, must 
be either hydrogen or helium, and most 
likely helium. Ramsay and Soddy then 
inclosed some of the emanation in a vac
uum tube, and examined its spectrum. 
There was no sign of helium at first-as 
there woul d have been had it been merely 
an ingredient in a mixture-but the he
lium spectrum gradually made its appear
ance, in the course of a day or two, at ap
proximately the rate to be expected on the 
disintegration hypothesis. The loss of 
much activity by radium when its em'an
ation is removed from it and the gradual 
return of radio-activity when .ime is  al
lowed for fresh emanation to be formed, 
are also facts to be remembered. The 
rest of the evidence for the slow disinte
gration of atoms is of a less direct kind, 
but it is voluminous and varied, and it 
seems to me that this evidence is extreme· 
ly weighty." 
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IMPROVED CONCRETE BUILDING BLOCK. 
With a view to expediting building operations, D r. 

J. A. Douglass, of Alliance, Ohio, has invented a new 
form of residence bui lding block, so designed that it 
can be made in large sizes to take the place of large 
stones or several bricks without unduly increasing 
the weight. The blocks are either molded with a 
stone face, or they may be scored to imitate courses 
of brick. Very evidently these blocks can be laid more 
readily than blocks of stone, and more quickly than an 
equivalent area of bricks. Another feature of the in
vention, which is hardly l ess important, is the peculiar 
arrangement of the air spaces to provide ventilation 
both vertically and longitudinally. Furthermore, sep
arate inside and outside air spaces are provi ded, which 
are completely insulated from each other, to prevent 
radiation and thus secure greater warmth. The form 
of the block is clearly illustrated in the accompanying 
engraving. !t will  be seen to be of h ollow form, open 
at the top and bottom. The forward and rear air 
spaces are separated by a central l ongitudinal wall. 
There i s  no communication between these air spaces, 
but by means of holes in the end walls of each block 
communication i s  had b etween corresponding air 
spaces of adjacent blocks. A vertical groove is formed 
in the end of each block, and a pair of diagonal 
grooves connect each vertical groove with the pos
terior air space. In the engraving the face of the 
block i s  shown . to reveal a pair of openings, which 

IMPROVED CONCRETE BUILDING BLOCK. 

are formed in certain of the blocks. Oil-soaked wooden 
plugs a re driven into these holes, and they provide 
means for attaching doors, windows, or various orna
ments. It  is the purpose of the inventor to do away 
with studding and lathing, thus affording a great sav
ing in. the cost, and adding to the fireproof nature of 
the construction. To this end the rear face of the 
block may be furrowed to allow for a coat of finishing 
plaster, or it  may be left smooth for the application 
of calcimine. 

'!'he Shutter }'ocusing Screen. 
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GAGE FOR MARKING WINDOW CASEMENTS. 

Pictured in the accompanying engraving is a gage 
of simple constructi on, which can be used by carpen
ters for marking window cas,ements so as to indicate 
the points at which the sash pulleys are to be attached. 
The gage is shown in use on the stile of a window. 

GAGE FOR MARKING WINDOW CASEMENTS. 

In the stile is a centrally-disposed groove, which is to 
receive the parting strip . One of the elements of the 
gage is a T-bar A, the body of which fits into this 
groove. At the . upper end of the bar the flanges are 
cut away, and on the reduced stem thus formed an ad
justable clamp is secUl:ed. Mounted on a vertical bolt 
secured to the bar are a pair of arms B, which are 
threaded into a gage block C. This block is  formed 
with spurs 01' teeth on opposite sides. At the extrem
ities the block is  provided with gudgeons, which afford 
means for the attachment of a yoke formed with a 
handle D. In use the clamp is adjusted to locate the 
gage block at a suitable distance from the end of the 
stile, while the block is adjusted to the proper position 
on the arms B before the latter are mounted

' 
on the 

bolt. The bar A is seated in the groove, and the handle 
D is then operated to press the spurs into the stile, 
marking the points where an auger should be applied 
for drilling the holes.  After the seat for the pulley 
block has been cut out with a chisel, the gage block 
may b e  swung over to score the opposite side of the 
stile. The outer end of the handle D i s  of such form 
as to permit of its being struck with a hammer, if de
si red, for making an impression in the face of the stile. 
The inventor of this novel gage is Mr. Walton L. Chase, 
of Banning, Cal.  

• • • 
A COLLAPSIBLE ASH-PAN. 

The removal of ashes from a stove or furnace is a 
most annoying deta il of household work. The ash-pan 
is usually overfilled and cannot be removed without 
spilling. Furthermore, a large quantity of ashes is 
sure to collect in .the ash·box around the pan, and this 
it is difficult to remove without raiSing clouds of ash 
du st. As a remedy for these evils, Mr. E. A. Bagby, of 
Louisville, Ky. ( care of Waverly Hotel ) ,  has invented 
a collapsible pan, so arranged that when lifted out 
from under the grate it opens up into a deep bucket 
quite large enough to contain the entire charge of 
ashes. In addition to this, the pan is provided with a 

THE HALES FOCUSING CURTAIN SHUTTER CAMERA. 
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hopper, which catches all the dust falling from the 
grate and directs it into the pan proper. As may be 
seen in the engraving, the pan consists of three sec
tions, the bottom one being in the form of an open 
box or tray, the middle one an open frame em· 
bradng the tray, and the upper one an open frame 
embracing t�e middle frame. Each of the fraKles i s  
formed with inwardly-proj ecting flanges a t  t h e  top and 
bottom adapted to engage an outwardly-extending flange 
on the section it embraces. A bail is  pivoted to the up
per frame, and when this bail is l ifted, the pan sections 
will assume the positions shown in Fig. 2. In Fig. 1 
the sections are shown in their telescoped position with 
the hopper in place. This hopper is extensible, being 
formed of sections slidable one upon another. This 
permits of adjusting the hopper to various sizes of 
grates. With the hopper in position, the capacity of 
the pan is doubled. The hopper may be folded small 
enough to be nested into the collapsed pan, thus mak
ing a very small and compact package for storage or 
shipment. 

• I • •  

AN IMPROVED HAND CAMERA. 
I n  many hand cameras using a focal plane curtain 

shutte.r it is customary to employ a pivoted mirror 
for reflecting the lens picture image upward to the 
underllide of a horizontal focusing ground glass. Over 
the ground glass is a collapsible hood through which 
the operator observes the image and obtains the cor
rect focus in the usual way ; then on the movement 
of a release lever, the mirror flies upward out of the 
line of the picture image from the lens and at once 
releases the curtain shutter when an instantaneous 
exposure is  made. The advantage of this form of con
struction is that the operator sees the size and posi· 
tion of the i mage to be photographed up to the time 
of exposure. 

The modern' anastigmat lenses now made are of 

A COLLAPSIBLE ASH-PAN AND HOPPER. 

such fine optical quality that ordinary cameras fail 
to show the extreme or microscopic sharpness of the 
image and do not bring out the fine results that such 
lenses are capable of producing. 

In such cameras the so-called "grain" of the ground 
glass interferes with the fineness of the image, and 
the refraction of the glass also affects its sharpness. 
In cameras where a mirror reflects the i mage the pic
ture is subject to distortion by any slight inequality 
of the mirror, and because of the distance the rays 

-
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'rho Shutter Release Mechanism. 
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have to travel this defect is  sometimes greatly in
tensified. 

screen looks in the right position. The foreground 
appears at the top of the screen and the sky below. 
A i s  the shutter release lever. Its functi on is, as soon 
as the focus is obtained and the image located in po
sition on the screen, to first advance the movable back 
and the plate holder forward until the plane of the 
plate occupies the same focal plane as the former 
focusing surface of the curtain shutter did ; then a trip 
at the top of the fixed back throws out the spring 
holding the shutter at C, releases the latter, causing 
the exposure to be made in the usual way. It will 
be seen that the shutter release A operates, in its 
downward movement, a vertical toggle bar which 
carries the movable back forward and closes it 
against the stationary back. After the exposure is 
made the curtain is wound up for another exposure 
by the knob C, and at D is another knob or shaft for 
increasing the tension of the actuating shutter spring. 
On the opposite end of this shaft is an indicator ( not 
shown ) for indicating the speed of the shutter. By 
the movement of the shutter lever A upward the mov
able part of the camera is pushed backward and the 
curtain shutter is  placed in position for focusing. 

The Irish International Exh i b i t i o n .  

The forthcoming International Exhibition at Dub
lin, I reland, which will be open from May to October, 
1907, will be the biggest undertaking of its kind ever 
organized by Irishmen, completely dwarfing any of 
the expositions previously held. So favorably has the 
enterprise been received that more than 1,000 guaran
tors have subscribed to the guarantee fund, which 
now exceeds $900,000, and is constantly growing. 
Work on the exhibit buildings has gone on so rapi dly  
that they will be finished some months before the day  
set  for  opening, May 1, 1907.  Machinery Hall is already 
completed. I t  is believed that 3,000,000 people will  
attend the exposition during the time it is open. 

• The camera shown in the accompanying illustra
tions, the invention of Henry W. Hales and manufac
tured under American and foreign patents by the 

, Hales Camera Company, of Ridgewood, N. J. ,  is de
signed to be more simple in operation than the mirror 
form of camera, and to be especially useful in en
abling the operator to obtain and observe an accu
rately sharp, brilliant image projected directly upon 
a white focusing ground and in an apparent proper 
position on account of the way it is  looked at. 

The general appearance of the camera opened for 
operation will be seen in the perspective view and 
its novel features in the diagram views. ' The side 
forming the front and base of the camera is dropped 
down in the usual way and the lens portion drawn 
out on to a plate provided with a rack and pinion 
focusing adjustment. The top of the box folds back
ward (lYer the rear of the camera and as it does so 
allows the eye observing apertures to be elevated into 
position by means of a light spring below. A curved 
ar m  shown at one side of the top is actuated down
ward when the top is closed, thereby automatically 
folding the eye-piece into place, when the camera is 
not in use. A convenient handle is  on the outside of 
this top piece for carrying the camera. In appear
ance it , is like an ordinary square shaped box. 

E is a lock for the shutter l ever. In the general 
view it is a small button, which on being pulled out
ward by the fingers brings a spring stop under the 
toggle connection and holds it from operating. On 
releasing E it springs inward out of the way of the 
toggle bar, 

Foreign countries, recognizing the opportunities 
which the exposition will afford, are making active 
preparations to send exhibits. France is preparing a 
French section which will equal that at the exposition 
at Liege ; Russia has appointed an agent to make 
necessary arrangements for a large exhibit ; Italy, 
Canada, and Australia and other countries will be weH 
represented. 

Exhibits will be classified in nineteen sections as 
follows : I rish industries ; history and education ; fine 
arts, including photography, engraving, etc. ; arts and 
crafts ; liberal arts ; manufactures, textiles ; engineer
ing and shipbuilding ; civil engineering and transpor
tation ; electricity ; motors ; gas lighting, heating and 
cooking ; agricultural implements and chemical indus
tries ; horticulture and arboriculture ; sport and fish
ing;  mining and metallurgy ; hygiene ; women's sec
tion ; agriculture and food products ; cottage indus
tries. 

The back portion of the camera as shown in the 
right diagram is made in two parts, one of which is 
rigid and the other movable. The latter part carries 
the focal plane curtain shutter and the plate holder. 
The shutter i s  of the ordinary simple form with a 

single horizontal slot of uniform width, but a part of 
its outer surface opposite the lens is whitened with a 

smooth, fine surface and forms, when the shutter is 

wound up, a perfect focusing screen, the full size of the 
plate, shown plainly in the left diagram. 

By placing the lever A in a half-way position the 
cu rtain shutter may be entirely rolled up, leaving the 
camera open in the back for ordinary time expo
sures with the use of the usual ground glass if so 
d esired. The ordinary plate holder is used. In a 
trial of the camera we found it exceedingly easy to 
obtain an accurate focus on account of the brilli ancy 
of the image on the white shutter. The camera pre
sents a neat and attractive appearance. All portions 
of the metal work are blackened to prevent reflections, 
while the mechanism is simple, easily operated, and 
so far as can be made is what is called "foolproof." 
As the camera contains no ground glass or mirrors its 
weight is somewhat l ighter than others. 

Opposite the main entrance will be the principal 
building, consisting of a central oct agonal court, 215  

feet in  diameter, surrounded by a corri dor capable of  
accommodating 7 ,000  people. The corridor wil l  open 
into four radial wings each 164 feet long and 80 feet 
wide with a combined area of 52,000 square feet. The 
total area of the central building will exceed 100,000 

feet. Around this  will  be grouped the pavilions for 
the British, foreign, and colonial exhibits. The ma
chinery building will be 900 by 100 feet, giving a floor 
area of 90,000 square feet. The fine arts gallery, one 
of the features of the exposition, will have 30,000 

square feet, and several other buildings ranging from 
10,000 to 50,000 square feet are in course of erection. 
Altogether, the exposition will cover fifty-two acres 
of ground. 

Directly under the eye observing portion is a hori

zontal light cut-off slide which is kept closed by a 

spring and is only opened when the image is observed, 

by pressing down the handle B. This is connected by 

a thread passing over a roller to the lever operating 

the slide. In focusing the forehead rests against the 

eye apertures, in which spectacl e  lenses are located to 

partly magnify the image, and the operator looks 

backward at the image. The view is indicated by the 

dotted lines in the diagram. Inasmuch as the head 

is downwardly inclined the inverted image on the 

• • • •  
Air at 82 deg. F�ah. ,  with moisture at 90 per cent of 

saturation, has its absorption power more than doubled 
when it is heated to 110 deg., since the saturation i s  
reduced to about 42 per cent b y  the elevation o f  tem
perature. 

RECENTLY PATENTED INVENTIONS. 
Pertaining t o  Apparel . 

METALLIC BUTTONING DEVICE.-E. I. 
RAINS ,  New York, N. Y. 'rhis buttoning device 
Nieldingly connects two garments or two parts 

'-of a garment with each other-for instance, 
connecting boys' pants with their shirt-waists 
and b louse&-the device being arranged to read
ily compensate for strains in almost every 
direction and without danger of breaking or 
teuring the connected parts,  especially when 
the wearer is bending in a forward position. 

Electrical Devices. 

ELECrRIC ALARM.-E. S .  MOORER, Ander-
1>On, S.  C .  I n  this case the inveution relates 
to electric alarms and admits of general use, 
but is  of peculiar mlue in instances where it  
is desired for the alarm to be automatic in 
its action,  so as to indicate the change in 
condition of an electric circuit due to the 
movements of a burglar,  the p resence of a fire, 
or tbe like. 

or Interest to Farmers. 

COLTER AND STUBBLE-TliRNE R.-C. S. 
UPTON, Walla Walla, Wash. In this agricul
tural implement a disk-colter is journaled in a 
fork supported at the cranked l ower end of a 
vertically adjustable colter standard secured 
to the plow beam ; and in connection with the 
disk-col ter a novel stubble turner is employed 
which is supported on the forward end of the 
colter fork and is  adjusted to assume the 
proper position in tbe front of the disk. 

Of General I nterest. 

CONVEYER.-!. PEABODY, St.  Marys, New 
Brunswick, Canada. The objects o f  this inven
tion are to provide certain improvements over 
the conveyer disclosed and claimed in the 
{Tnited States patent formerly granted t o  Mr. 
l'eaboCQ: , whereby the conveyer-be lt  may be 
more economically manufactured and rendered 
more efficient in use. I n  the usc of the im
proved strap-and-link connection there is no 
liabi l i ty of the chain becoming detached or 
lost.  

B'URNACE.-W. F .  CAlm and J.  P. M e LI-

drawn out when removing slag in the ordinary pairs are required for restoring the same to POWE R-TRANSMITTING MECHANISM. -
way, resulting in the stopping of the run. normal ' operative use. J. h "IDL SON , C o l ona, Col .  In this case the 

FIREARM.-W. W. S'IITH, Trenton, N. J. SILVERSMITH ' S S'rOCK.-M. T. GOLD- invention has reference to mechanisms for 
The purpose of the inventor is  to provide a SMITH, Ne w  York, N. Y. The inventor' s object transmitting power, its principal object being 
single or a double barrel gun with extension- is  to provide a stock designed for use in the to provide means for overcoming dead-centers. 
barrels, said barre l s  being p r ovided with re- manufacture of purses and l ike articles, and The power transmitted to and developed by the 
movable interchangeable muzzle-sections, which arranged to present smooth inner and outer weight is taken off the pivot-pins, thus se
may be made in various l engths and bored to surfaces to prevent handkerchiefs and other curing the maximum leverage of the weight 
suit all field purposes, and to p rovide readilY-

I 
fabrics from being caught on undesi rable p ro- and making two strokes for each stroke ')f 

operated means for attaching the sections of jections, as is so frequently the case with the connecting-rod. 
the barrels and rendering them gas-tight where 

I 
fish-scale p u rses and like articles as now con- j GOLD WAS H ER AND AMALGAMATO R.-

they connect. structed. J.  J .  SOUTHWICK, Great Fa lls,  Mon t .  'rhe im-
MAGAZIN�J-FIREARM. - W. SONNIDNBERG, F I RE-BUCKET.-.T. W. BOWERBANK, .Jersey provement pertains to means for saving fine 

Winona, Minn. One purpose of this invention City, N.  J .  'l'he bucket or pail permits a fi re- gold that is  in fiakes, and which in washing 
is to provide a form of breech-bolt and means man or other person to send with one charge pay dirt is  ordinarily fi oated and carried away' 
for accurately guiding the same in the frame, successive powerful streams of the fire-extin- with the water used to separate values from 
togeth e r  with means for automatically l ocking guishing liqnid accurately t o  the seat of the the dirt. I t  consists in the peculiar construe
the breech-bol t  when in firing position, which fire with a view to extinguish the same, to tion and in the novel me thod for amalgamating 
locking means are rendered inactive only when p revent the nse of the bucket for other than gold that is  washed from waste matter as the 
the hammer is  in an uncocked position o r  extinguishing purposes, to allow the discharge rich dirt is  passed through the machine. 
through the medium of a push-button operated o f  all the extinguishing liquid contained in the ROAD LEVELER AND SCRAP�JR.-C. W. 
at t h e  exterior of the frame. bucket without becoming ai r-bound, and to 

GUN- S I G HT.-R. W. IIEK�E S S Y , B urntranch, allow of directing the liquid to places not 

Cal.  'rbe invention refers to a front sight for readily accessible to streams dashed out of or

rifies adapted to be used with any character dinary buckets. 

of peep-sight. The purpose Is to p rovide a 
construction of front sight which will  afford 
the person aiming a clear, concentrated, and Heating and Lighting. 

practical ly-unobstructed view of the object at TII IMBLE.-J. J.  LE SA UVAGE, New York, 
which the gun is  aimed, and which will enable N. Y. This invention refers to the thimbles 
the marksman to see clearly both above and 
below and along the bead. 

TABLE.-S. HAn, Chicago, I l l .  The table 
is especially adapted for use in smoking-cars, 
and adapted t o  be removably attached to the 
sides of a car and to extend horizontally be
tween the chairs in such manner as not to 

, in terfere with the comfortable use of the l ati tel'. The invention provides individual tables 
! support" d at one side of the chairs and held 

in front of them, which tables are adapted to 
receive glasses, ash-trays, or other articles used 
in such a · car.  

BO'fTLE.-W. L. VANDIDRGOOT and N. P. J.  
IrOLEN,  Portland, Ore. In the present patent 
the in vention relates to bottles and more espe
cially to , those of the non-refillable type. 'rhe 
improvement has for its p rincipal objects the 
provision of simple means for preventing the 
surreptitious filling of the bottle while not 
materially inteJ-fering with the freedom of de
livery. 

SAFE'rY DEVICE F'OR W ATCHE S.-F. D. 

employed in chimney-openings to adapt them to 
receive the smoke-pipes of heating apparatus. 
Its principal objects are to provide means for 
securing a capability for a movemen t of the 
smoke-pipe laterally of the thimble while still 
furnishing a p roper closure between the pipe 
and thimble under n ormal conditions. 

'rIME GAS- LIGHTING M E C H AN I S M .-N. 
F. E NGLUND, Ashland, Wis. The clock is set 
at the hour desired to extinguish the l amp. 
As the alarm rings a drum will  turn and 
wind the cord, thus exerting a swinging force 
on an arm and turning the stem to shu t  off 
gas-supply.  'fhe arrangement may be reversed 
in connection with a gas-lamp using a pilot
fiame, so as to automatically light the lamp 
a t  any stated hour or to control other lamps 
than those using a gaseous fuel. 

Machines and Mecha nical Devices. 

KAUFFMAN, Dale Township, �I('I,ean County , 
I l l .  Mr. Kauffman's invention is an imp roved' 
macbine for leveling and scraping roads, 
streets, or fa rm land and the like. It  con
templates the p roduction of a device of this 
character which shall be of simple construc
tion, and an effective means t o  l evel a road 
or other land, combined with a detachabl e 
drag-plate to adapt the machine to be u sed 
in the capacity of a scraper, when desired. 
In the operation of the machine the leveler
beam is used solely with the leveler-blade or 
in connection with the drag-plate, acco rding 
to the nature of the work which is to be 
performed. 

CLAM-SH ELL BUCKET.-V. E. LANE , 32" 
Vine Street, Berwick, Pa. The main objects 
of the improvement are to p rovide a bucket 
which shall be self-fi l l ing and which will be 
capable of being emptied by a very simple 
operation. A further obj ect is to p rovi de auto
matic closing mechanism for a bucket of this 
character, thus doing away with the necessity 
of the auxiliary drum or hoist �ommonly 
used. 

SAWMI LL-DOG.-G_ S.  SEHGEAK'l', G reen s
boro, N.  C .  In carrying out the p resent in
vention 1VII'. Sergeant provides a l cnvcr dog'. 
means for fo rcing the dog upwardly into tlw 
under side of the log and for forcibly releasing 
it from engagement with the log, aud arrang'e 
the said means and devices for convenient op-

MANS, Coatesvill e ,  Pa. The obj ect of this in- ELY, Salt Lake City, Utah. One of the prin
vention is to provide a means for removing elpal  objects of this invention is to provide 
slag and foreign substances whi le  the furnace a device that when mounted upon the rim of 
is under operation , thus p ermitting the fur- a wa tchcase will  prevent the easy abstraction 
nace to finish its run, obviating the cool ing off of the watch from a pocket in which it may 
to remove deposits of slag and the like, which be p l aced and which will  also p revent a watch 
is the usual practice, and which is detrimental having a device thereon from falling out from 
to the life and run of the fU l"llac e ,  also injuri- a pocket and by striking on its edge or side 
ous to the brickwork, as the brickwork is often "bank" the works of the watch, so that re-

SWAGE FOR INSERTED SAW-TEETH.- eration .  
W. h NIDWIDLI" Buckeye, Wash. T h e  inven- NAI L-COATIXG :\IAC H I N E.-C. WAGGO N FO R ,  
tion i s  especially useful f o r  swaging saw-teeth A k r o n "  Ohio.  Briefiy stated, the inven tion has 
when removed from the body of the saw. The reference to certain improvements in nail-c oat
object is to , p rovide means for holding the ing machines wherehy the op0I"ation of mach in!'s 
teeth against the anvil and swage during the of this character may be rendered more eco
swaging operation, I t  is an improvement on nomical and more easil y  control led, such re
the invention described in application :i'ormerly suits being due to the osci l l atory rather than 
made to Mr. U. Staley and Mr. Newell. to the rotary movement of the device. 
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Pertaining to Recreation. 

TOY.-W. V. G ILBERT, No, 30 Lonsdale road, 
,'anstead, N .  E.,  London, England. This de

vice is actuated by compression in opposing 
directions. I t  forms the chief feature in the 

oy for impa rting the required m ovement to 
he eyes, ears, and other parts of the figure 
epresenting the head of a man o r  animal,  

whereby the moving features or parts are actu
ated in an unusua l o r  extravagant manner, 

o that the figure may present preferably a 

Busln¢s$ ana Wants. 
READ 'fHIS COLUMN CAREFULLY.-You will 

find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and ·we will send you the na11.te and 
address of the party desiring the information. In 
every case it i s  ne('essary to give t b e  
n u ntber 01" tb e inquiry. 

In U N N  &; CO. 
��---------------�--

MarIne Iron Works. Chica'go. Catalogue free. 
grotesque appearance. 

FIGURE TOY.-W. V. GILBERT. No. 
I nquiry No. 8 5 1 8 .-\Vanted, a machine for mak� 

30 
iug down out of ordinary chicken i'eathers. 

.ion sdalc road, 'Yanstead, N .  E., London, Eng- Pattern Letters. Knight & Son, Seneca Falls, N. Y . 

land. In carrying o u t  the invention Mr. Gil- tble
n�'!t�;Jfa��r�� :to�·����\e�Ii ��iro���tf��:�ir6 

bert makes use of a spring device adapted to be envelopes inside, for holding valuable papers. 
actuated by compression o n  opposite directions. u U. S." Metal Polish. Indianapolis. Samples free. 
It is so constructed and arranged that what I n q uiry No, 8a20.-Wanted, the address of the 
havo been termed the "sides" or " wings" Royal Moto1..� Works, of New York. 

h ereof are extended or lengthened so a s  to Handle & Spoke MChy. Ober Mfgc Co ., 10 Bell St., 
constitute the heak, jaws, or mandibles of the Cballrin Falls, 0, 
bird, reptile, in sect, or other creature repre- I n q u i ry 'So. 8a�1 .-Wanted.  a m a chine (gasoline 

ented in whole o r  in part by the toy figure, preferred) for sawing down trees, and cutting in cord 
nch extended portion being preferably ribbed lengths. 

or corrugated. Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13. Montpelier, Vt. 

BOWLING-ALLEY.--l!'. H. BEDELL, B rook-
yn, N. Y. The floor of the al ley has a tri

angular portion removed and repl aced by a tri
angular metallic  p l a te. The latter is of suf
ficient extent to contain a l l  the bowling pIns 
when they are set up in proper position there
on and is provided with a plurality of circular 
openings corresponding in number and position 

o those of the pins. By providing a metallic 
plate for receiving the bowling pins the life 
of the floor is prolonged, since the greater 
part of the wear is  at the point where the 
balls strike the pins. Bowlers obtain many 
advantages through the means p rovided for 
p lacing the pins in correct p osition .  

AMUSEMENT DEVICEJ.-D. J. B.  CAFFODIO, 
New York, N.  Y. The invention relates to 
amusement devices, and especially to the gen
eral type of such devices which are popularly 
known as " merry-go-rounds. "  The object is to 
produce a device which will give pleasure-seek
ers a new and enjoyable sensation. Bicycling, 
a u t omobiling, and skating are p rominent fea
tures of amusement p rovided by the operation 
of the device. 

I n quiry No. 8522.-Wanted, parti culars of appli
ances and shifting type for marking aluminIum strips 
and washers with names, addresses and consecutive 
numbering. 

Make Alcohol from Farm Product •. -New book, $1.00. 
Spon &, Chamberlain, 128 S. A. Liberty Street, N. Y. 

l n quil'y 1' 0 ,  8�23.-Wanted, machinery for mak
ing small pin tiCkets. 

W.ANTED.-Copies of our . .  Manufacturers' Index " 
issued some eight years ago. State price. Munn & Co., 
361 Broadway, New York. 

Inquiry l' o. 8i)\l4 .-Wanted, the address of the 
Higganum Mfg. Co. 

The celebrated • •  Hornsby�Akroyd " saf�ty oil engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Meh. Co., Ft. E. 138th St. N. Y. C. 

I nquh'y N o .  Sa2a .-Wanted. machinery for manu· 
facturing butterlne. lard and oleomargarine. 

Manufacturers of patent articles, dies. meta) 
st�l.lupmg, screw machine work, hardware speCialties, 
machine work and speCial size washers. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. S526.-For a firm wishing to under
take the manu tacture of scissors. 

Inqui ry No. S5\l1' .-Wanted, addresses of makers 
of matrices for type·castng machines or of  steel dies 
for forming tbe matrix letters. 

Inquiry N o. S52S, -�Wanted, nam e and address o t  
t h e  manufacturers 0 1  L h e  MInerva Piano Player. 

( 10252 ) F. S. writes : 1. A friend of 
mine got into an argument with me concern
ing electricity. I said it  was made or gener
ated by the use of a magnetic field or produced 
by the chemical changes which take p l ace in a 
liquid cell.  He said it was gathered or col
lected from the air iu all  cases, either by 
mechanical means o r  chemical means. H e  said 
he would not believe that I was right, and so I 
said I would see who was right ; and please 
descrihe how i t  is  made, so we may settle the 
question. A .  E lectricity is produced in bat
teries by chemical action ; in most primary 
cells by dissolving zinc in sulphuric acid. It 
is produced in dynamos by revolving coils of 
wire in a magnetic field ; iu thermo-coup les by 
heating the junction of two metals.  '1'he first 
two methods named arp the ones by which 
most of the commercial cmrent is generated. 
There is electricity always present in the at
mosphere, which can be detected by t� e proper 
instruments, but which i s  seen by any one in 
thunderstorms. This electricity is, however, 
not used for any practical purpose. 2 .  I have 
a magneto-generator, such as arc used in tele
phones, giving an alternating current because 
there are onl y  two sets of coils on the arma
ture. Why is i t  not possible to use a ring 
a rmature and have one continuous coil wound 
on it, having a one-piece commutator '! 'Vould 
it generate a continuous current by keeping 
the current up to a maximum instead of at 
zero and then a m aximum, and about what 
woul d  be the voltage ? Could I increase the 
strength of the permanent magnetic field by 
wrapping it with m agnet wire in the right 
direction, and if possible could you tell me 
the amperage of a telephone magneto-generator 
wound the way I have described ? A. The cur
rent of the magneto is alternating because the 
armature is not p rovided with a com mutator. 
A direct current can be produced by a single 
coil on an armature if there is a commutator. 
We do not know h ow much you can get out of 
your magneto ; enough to ring a bel l ,  surely, 
but not enough to do much more than this. 

TOY OR TOY WAGON.�-E .  C .  SEEREITER, 
Buffalo,  N Y. In this instance the object is 
to p rovide a toy o r  toy wagon built  of easiJy

eparable pieces to allow a child to readily 
ake the whole article apart and to reunite 

the pieces and rebuild the article, thus fur-

( 10253 ) J. J. S .  asks : 1.  In making 
Leyden jars, I have had great difficulty in coat
ing the inside with tinfoil. Will you kindly 
advise me on the fol lowing points ; '''nuld it 
do equall y  well  to half fill  the jar with tinsel , 
of course coating the outside with tinfoil ? 

kli�3.�
!r

J;a�gi;'�s
529.-Wanted, makers of . as mantle A. No. The tinsel will  not be continuous,  nor 

nishing means to keep the child occupied and 
at  the same time serving as a medium for 

ducational or manual-training purposes. 

GAME-TA B LE.-A. VAN B. BUSH, New 
York, N .  Y. The invention comprises a table 
having a body with pockets formed therein 
adapted to receive a ball, a back-stop present
ing a curved inner face, and an elevated tray 
adjacent to the back-stop having po?kets adapt- II 
ed to receive the ball and an opemng through 
which the bai l may fall .  

AMUS E M ENT IlEVICE.-A. BOECK and J .  
MULLER, New York, N .  Y.  The object of the 
invention which relates to amusement devices 
is to p rovide a tower having attachments en
abling persons to climb to the top thereof 
and having means of rapid descent from the 
t ower. A further object is to provide the 
tower with means of amusement to entertain 
visitors. 

Pertaining to Vehicles. 
ELASTIC TIRE F'OR WHE E LS.-h BOIR

A ULT, 8 Rue Emile G ilbert, Paris, France. This 
invention relates to an elastic tire compressing 
a series of corrugated flat springs arranged 
around the rim or felly and a cover or tread 
arranged around the said springs. I t  consists 
neither in arranging on a felly springs sur
rounded by a flexible tread nor in providing 
the felly with any kind of ribs, but in com
bining the springs with the ribs and with the 
tread to a l l ow of the springs yielding totally 
In radial and partially In transversal direc
tion, while they are in part rigidly supported 
in the latter and completely so in the cir
cumferential direction. 

WH I P-SOCKET.-R. H.  HEBERLING, Wil
merding, ' Pa. The invention is an improvement 
in that class of whip-sockets which are pro
vided with means for locking a whip to p revent 
its surreptitious removal. The grippers arc 
held so that the whip is gripped with minimum 
force, yet when introduced its frictiona l  contact 
with the rims of the grippers causes the l atter 
t o  rotate on their p ivots, so that as the whip 
descends the eccentricity of the portion in 
contact with it  increases, and thus the grip
ping action becomes stronger and stronger. 

Designs. 

DESIGN FOR A KNIT FABRIC.-C . H .  
FRE:;-CH, Canton, :\Iass. This ornamental de
sign for a knit fabric is laid out by arrangIng 
rows of squares of dark material each united 
at two opposite ends. The p osition of the 
squares o r  diamonds is such that the separating 
body of l ight colored material presents an 
accu rate zig-zag path the whole length of the 
pattern. 

NOTE.-Copies of any of these paten�s will 
be furnished by :\luun & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of thIs paper, 

I nqniry No. 8 5 3 0 . - Wanted, parties to manufac- will it  be in contact with the sides of the jar. 
ture insect traps. 2. Wou l d  it  do to shellac the inside up to the 

I n q u i r y  No. 8 � 3 1 .-Wanted, parties to manufac- proper height and shake in bronze powder ? 
ture �mall compres�ed air motor. A. Not so well as tinfoil.  3 .  In using tinfoil , 

Inquiry N o .  8 5 :J2.-Wanted, a machine for ex- shou l d  the bottom ,  inside and outside be cov
tractlng gold from dry .and or gravel. ered ? A .  Yes. There is not much difficulty 

ar{I��::'W;'e��n �1g?oit�e
a

;l�e
S�es�peetacles having in placing the tinfoil properly in the jar.  Cut 

the foil into strips of two "inches o r  thereabout 
in width. Apply the paste to the inside of the 

H1NTS TO C O R RB::>l' U N D B N 'l'>'; .  

Names a n d  Address must accompany all  letters O (  
n o  attention will  be paid thereto. This  i s  for 
our information and not for publication. 

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

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

Buyers wisbing 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 matters of personal 
rather tban general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
bad at the office. Price 10 cents each. 

Books referred to promptly supplied on �ecelpt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

---�-.--�---�---- ------ -�---

jar with a l ong-handled brush. Put the foil 
in with forceps or in any other convenient 
rnannpr.  and bring i t  to its place and rub it 
down with a dry brush with long bristles. 
4. I have made a W'imshurst machine with 1 8 -

i n c h  p l ates, b u t  c a n  only get a spark of % 
inch. Is this a l l  a machine of that size is 
capable of, or have I made some mistake in 
construction ? A. rrhe spark is not l ong when 
a Leyden jar is not used. And indeed when 
the jar is used, its effect is  to render the dis
charge intense rather than to l engthen the 
spark. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 4, 1 906, 
A N D  B A C H  B B A R I N G  T H A T O A T S  

( 10250) W. B.  M. asks : 1 .  What i s  the 
nature of the conductivity of selenium in [See note at end of list about copies of these patents.] 

carrying a current of electricity, as affected or 
influenced by light ? A .  We do not know the 
nature of electrical conductivity in any sub
stance. 2. Does the exposure o r  influence of 
light act on selenium graduall y  or instan
taneously ? A. All action of light is p ractically 
instantaneous. 3 .  I s  selenium a n on-conductor 
in the dark, i. e. ,  absence of l ight ? A: Selen
ium is  to he classed among the non-conductors. 
4 .  Do any particular colors o r  rays of light 
"ffect it  more quickly than others ? A. We 
have n o  data a t  hand on this point .  The best 
method of learning all about selenium is to go 
to some first-class library and go through the 
reports of learned societies. You w i l l  then 
have it a l l . 'Ve can send you articles in our 
SUPPLEMEN'l? Nos . 462, 484,  492, and 1348 for 
ten cen t s  pach. 

( 10251 ) F. J. B. asks : I would thank 
y ou if you would t reat upon the hardening 
of copper and aluminium, and if the discoverer 
of same would be amply rewarded. A. There 
is a very old belief that the ancients knew 
how to temper copper as we temper steel . No 
tempered copper is in existenc�, and there are 
scholars who do not believe it ever was done. 
We doubt very much whether there would be 
a wide use for hardened copper or aluminium, 
unless their ten sile strength could be greatly 
increased by the process. We ha vo assisted 
in making experiments to this end, but without 
success. I f  a luminium could be made as 
Rtl'Ong- as iron, tlwre would be a great market 
for thc wire for electrical p urposes. 

Acid concentrating apparatus, sulfuric, L.  
Stange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Acid, manufacturing boric, O. Best . . . . . .  . 
Adjustment, combination, T. E. Lutz . . . . .  . 
Air brake, H. M. :Marsh . .. . . . . . . . . . . . . .  . 

837, 592 
837,378 
837, 483 
837,416 

Air compressors, mechanism for uuloading, 
H .  P. Morgan . . . . . . . . . . . . . . . . . . . . . . 837, 327 

Air ship, E . Hutchinson . . . . . . . . . . . . . . . . .  837,472 
Alkylaminomethylipentyl benzoate, '1'1. Emile-

wicz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 899 
Alloys, improving the magnetic qualities of . 

iron-silicon-manganese, n. A. Hadfield . 837, 682 
Amalgam trap, O. F. Hawley . . . . . . . . . . . . . . 837, 829 
Animal trap, O. Schneeklotb . . . . . . . . . . . . . . 837,511 
Antijouncing appliance, F. A.  Law . . . . . . .  837, 855 
Automobile bearing, removable, C.  S. Lock-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,41 4 
Bag f.rame, lliering & Fullf'r . . . . . . . . . . . . . .  8:17,301 
Bakeboard, pastry cup, C .  Schiller . , . . . . . .  837,344 
Balance, F. Aronson . . . . . . . . . . . . . • . . . . . . .  837, 374 
Baler power, hay. F. A. Lake . . . . . . . . . . . .  837, 691 
Baling pre8s, "r .  H. Bonwell . . . . . . . . . . . . .  837,540 
Balloon, dirigihle, E .  l\L Bossuet . . . . . . . . 837,784 
Balls from sheet metal, machine for making, 

A. .TohnstoIl . . . . . . . . . . . . . . . . . . . . . . . .  . 
Band rak<', A. Gricves . . . . . . . . . . . . . . . . .  . 
Barrel, metallic, H. A. Keiner . . . . . . . . . .  . 
Barrel press, W. P. Robinson . . . . . . . . . . . .  . 
Rasin, waSh ,  B. N. Miles . . . . . . . . . . . . . . . .  . 
Basket, A. .T. Carlton . . . . . . . . . . . . . . . . . . .  . 
Bath and basin stoppers, making, H. C.  

837,573 
837,299 
837, 476 
837, 733 
837,487 
837,383 

Fresbour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 679 
Batteries. cleaning storage, J. W. Ayles-

wmtll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,773 
Battery, connector, storage, A. F. Clark . . .  837, 897 
Battery plate, secondary, F.  C. Hood . . . . . 837, 567 
Bearing, roller, Heinkel & Muth . . . . . . . .  837,830 
Beater, mixer, and masber for eggs, cream, 

vegetables, etc., W. Sturmu . . . . . . . . . . 837 . 750 
Bed attachment, L. A. Pmvpll . . . . . . . . . . . . . 837, 642 
Bed, device for holding ehildren in, D. C .  

Akers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bed", invalid, H. L. Prichard . . . . . . . . . . . . .  . 
Beer tap, M . .T. Cbaplin . . . . . . . . .  ; . . . . . . . .  . 
Bell, electriC, H. 'V. Eden . . . . . . . . . . . . . . .  . 
Bell, electric signal, H. W. l1Jdf'n . . . . . . . .  . 
Bell, electrically aetuated signal, H. """. 

837,373 
837, 504 
837 , 608 
R37, 672 
837 , 673 

Eden . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 675 
Bell .frawc, electric, H. W. Eden . . . . . . . , .  837 , 671 
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Bell ringing circuit, G .  P. McDonnell, 
837, 635, 837, 636 

Binder, loose leaf, C. C. Maltby . . . . . . . . . . . 837, 698 
Hit, A. L. NelsoIl . . . . . . . . . . . . . . . . . . . . . . . . . 837 , 49Q 
Bleaching, K. Reinking, et a1. • • • . . . . . . . • .  837.7311 
Hlind slot lock, J . W. :llcGrain . . . . . . . . . . . . 837,419 
Block. �ee Building blOCk.  
���f�, m�;�lill�i l��l��i�l:: .  �' . .  �: . ��.���?� : : : : ��+:��� 
Boiler tu be cHtter, G. P. �eymour . . . . . . . . . 837,426 
Hund detectors, receiving device for, H.A.  

\\" at"JIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 440 
Bool.:case, sectional, Faust  & Broliu . . . . . .  : 837,293 
Boot and shoe, C B.adotinsky . . . . . . . . . . . . .  837 , 726 
Boot polishing machine, G. A. Plinos . . . . . . 837,720 
Bottle and bottle closure, A. Eimer . . . . . . . .  837,812 
Bottle and cap therefor, Strom & Elfstrom 837,648 
Bottle closure, F. H. Bills . . . . . . . . . . . . . . . .  837,779 
Bottle, non·retillable. C .  A.. Clark . . . . . . . . . . 867,665 
Bottle washer, G. 'V. Harris . . . . . . . . . . . . . . 837 ,401 
Bottle wasbing apparatus, D. M.  Kyle . . . . . 837,309 
Bottle \vll8hing machine, D.  :;\1. Kyle . . . . . .  837,310 
Box fastener, A. Suter . . . . . . . . . . . . . . . . . . . 837,752 
Box forming machine, J. H.  Mitchell . . . . . .  837, 325 
Box making machine, J. M. Carncross . . . . .  837, 605 
Box making machine, flexible, E. G. Staude 837, 354 
Box making machines, cutting rolls and 

knives for, E.  G. Staude . . . . . . . . . . . . . . •  837, 353 
Brake shoe, A. L. Streeter . . . . . . . . . . . . . . . . 837,356 
Brake sho(', C. Jager . . . . . . . . . . . . . . . . . . . . . . 837, 407 
Brick, composite, L. Elkus . . . . . . . . . . . . . . . . 837,290 
Brick making machine, J. W.· & G.  W. {I'er-

guson . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . •  837, 818 
Bridge, G .  H . Cbavey . . . . . . . . . . . . . . . . . . . . . 837,796 
Bridge and door operating device, S, 

Szentjanossy . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 649 
Bridge floor fastener, J. T. CampbelL . . . . . 837, 793 
BrOiler, meat, J. Glanzberg . . . . . . . . . . . . . . . . 837.619 
Brusb, J. & W. H.  Wambsgans . . . . . . . . . . .  837, 523 
Brush and dentifrice bracket, tooth, MC4 

Connell & Gage . . . . . . . . . . . . . . . . . . . . . . . .  837, 87 
Brusb rake and harrow, combined, W. J. 

Crook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 450 
Buckle, O. C. Davis . . . . . . . . . . . . . . . . . . . . . .  837,451 
Buckle, A.  T. Van Alstyn . . . . . . . . . . . . . . . . .  837 , 650 
Buckle, W. A. Baldwin . . . . . . . . . .  837,656, 837,657 
Buckle, sanitary belt. R. F. Bennett . . .  , 837,276 
Buckle, suspender, J. F .  Molloy . . . . . . . . . . . 837, 704 
Building block, E. V. ·Jobnson . . . . . . . . . . . . 837, 572 
Building block mold core, F.  A. Borst . . . . . 837, 662 
Burial apparatus, R. A. Sboesmitb . . . . . . . , 837, 645 
Burial case, E. A. Knodle . . . . . . . . . . . . . . . • •  837, 849 
Butt plate, cushioned, A. T. Duncan . . . . . .  837,455 
Button attacbing machine, Cooke & Lord . . 837, 667 
Cab, hansom, H . C. Sears . . . . . . . . . . . . . . . . .  837,346 
Cacao product and mai{ing same, J. E. 

nloom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 782 
Canning apparatus, J. F. Ragan . . . . . . .  � . . . 837 , 884 
Cap, O.  C.  Olsen . . . . . . . . . . . . . . . . . . . . . . . . 837, 495 
Car brake, S . .T. Killingworth . . . . . . . . . . . . . 837 , 846 
Car coupling, J. C. yeiser . . . . . . . . . . . . . . . . . 837,531 
Cal' coupling, automatic, W. S . Wright . . . . 837, 893 
Car door sill, railway, W. O. & F.  H. 

Jewell . . ' "  . . . . . . . . . . . . . . . . . . . . . . . . . .  837,474 
Car draft rigging, Tatum & Prendergast . . . 837,754 
Car, dump, H.  E. Y[url'hy . . . . . . . . . . . . . . . . .  837, 580 
Cal' fender, 11" Cushman . . . . . . . . . . . . . . . . . . .  837, 801 
Car grain door, box, H. J. Forst . . . . . . . . . . 837, 553 
Car, railway , E. Posson . . . . . . . . . . . . . . . . . . . 837,721 
Car sanding appliance, trolley, A.  H. Flexer 837, 460 
Car, sIde dump, S. W. Miller . . . . . . . . . . . . . 837,417 
Car steel underframe construction, A. 

Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8�7,895 
Car structure, 11-'. Jerdone, Jr . . . . . . . . . . . . . . 8-37, 841 
Car windows, sash fasteller for, H. 1\1001'-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,864 
Carousel, D . W. Sharkey . . . . . . . . . . . . . . . . . .  837,890 
Carrier. See "Manure carrier. 
Carrier, A. Klinzing . . . . . . . . . . . . . . . . . . . . . . . 837,306 
Cartridge belt, W. W. Gibson . . . . . . . . . . . . . 837,824 
Cattle guard, L. A. Jungman . . . . . . . . . . . . . .  837 , 842 
Cement compounds. apparatus for making, 

H.  M.  Perry . . . . . . . . . . . . . . . . . . . . . . . . . .  837,718 
Cement compounds, making, H . M. Perry . .  837.717 
Center markiug device, D. A. Labunski .  . .  837,600 
Centrifugal machine, B .  Ljungstrom . . . . . . .  837, 695 
Chair attacbment, A. V. & W. H. ,Jackson . 837 , 570 
Chair bub pattern, J .  M. Germanson . . . . . . . 837, 297 
Cbalk line, self-chalking, J.  E. Dennison . . .  837, 806 
Chandelier support, D. "V .  Cushman . . . . . . . 837,286 
Cheese box and cutter, Black & Sanford . .  837,780 
Chemical desks, ventilating apparatus for, 

L. B.  & F. A. Altuffer . . . . . . . . . . . . . . . .  837, 448 
Cbimney, tent, R. S. Reid . . . . . . . . . . . . . . . .  837,729 
Cbin support, C. G. Davis . . . . . . . . . . . . . . . .  837,612 
Chloridizing apparatus, J.  E .  Greenawalt . .  837,560 
Churn power mechanism, H. F. Carrico . . . .  837, 606 
Cbute, portable loading, A. Benenato . . . . . .  837, 602 
Cigarette and match case, combination, 

G . B.  Groesbeck . . . . . . . . . . . . . . . . . . . . . 837,466 
Cigarette making machincs, apparatus for 

feeding tobacco to, B .  Baron . . . . . . . . . .  837,776 
Circuit controller, automatic, R. Varley . . 837, 597 
Cloth shrinking device, A. Bray . . . . . . . . . . . . 837,281 
Clutch, F.  Muller . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 632 
Clutch, friction, S. J. Riley . . . . . . . . . . . . . .  831,732 
Coal tiPDle, J. J.  Fleming . . . . . . . . . . . . . . . . 837 , 900 
Coffee cooker, M. M. Herrera . . . . . . . . . . . . . . 837 , 834 
Coin detector, H. G .  Kellogg . . . . . . . . . . . . . 837 , 4 1 0  
Coin bolder, R. R .  Kintz . . . . . . . . . . . . . . . . . .  837, 685 
Coke leveling macbine, G. '1'. Wickes . . . . . .  837, 364 
Commutator, S S. Seyfert. . . . . . . . . . . . . . . .  8:\7 , 425 
CompOSition of matter, W. H. Smith . . . . . .  837,351 
Compound engine, I .  H .  Boyer . . . . . . . . . . . . 837,785 
Concrete block making machine, W. G. 

Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 520 
Continuous kiln and drier combined, G. Cur-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 547 
Cooker, steam, .J. Mackey . . . . . . . . . . . . . . . . . . 837, 485 
Cooling and condensing apparatus, Perkins 

& Kitchen . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 499 
Copper ores, treating, E. H. Hamilton . . . . 837, 562 
Core making machine, Coles & Schmitz . . . 837,798 
Corn crib, W. Branch . . . . . . . . . . . . . . . . . . . . .  837,786 
Corn husking machine, A. P. Wolfe . . . . . . . 837, 445 
Corner post, transom bar, or mullion, L. 

von Gerichten . . . . . . . . . . . . . . . . . . . . . . . . .  837, 437 
Corset busk, P. Drosness . . . . . . . . . . . . . . . . . . 837.669 
Cotton chopper, W. C.  Kyle . . . . . . . . . . . . . . . 837, 851 
Crib, folding, �'. Bogardus . . . . . . . . . . . . . . . , 837,278 
Cultivator attachment, S .  Seitner, J r  . . . . . 837, 740 
Cultivator replanting attachment, E� W. 

Shaver . . . . . . . . . . . . . . . . . . . . . .  " . ,  . . . . .  837,89 
Cultivator tootb, automatic spring, Nelson 

& Kalkhurst . . . . . . . . . . . . . . . . . . . . . . . . .  831,335 
Culvert mold, E .  T.  Morris . . . . . . . . . . . . . . . 837,328 
Currents, means for commutating motor and 

other electric, S.  S. Seyfert . . . . . . . . . . . 837, 889 
Dating machine, C. Spielmann . . . . . . . . . . . . .  837,514 
Dental band piece, A. C .  Sargent . . . . . . . . . . . 837 , 423 
Derrick,  0.1 well, W. Heckart . . . . . . . . . . . . . 837, 402 
Derricks or cranes, device for swinging, 

O. L. Schlumpf . . . . . . . . . . . . . . . . . . . . . . . . 837 , 5 1 0  
Disk drill, H.  C. Howe, et a! . . . . . . . . . . . .  837, 839 
Disk jointer, N. P. Nelson . . . . . . . . . . . . . . . . .  837,491 
Distilling and rectifying apparatus, U. Lo-

rentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,696 
Door and window securer, B .  E.  Storr . . . . . 837,595 
Doors and otber hinged closures, mecbanism 

for operating, A.  M. Spink . . . . . . . . . . . .  837, 591 
Draft appliance, T. E.  & W. L. Cox . . . . . . . 837, 800 
Drafir. a��tirn���t

. ��� . . �e
.�i

.
c��� , . .  �:����' . .  �: 837,886 

Draft equallzd, G. W. Raymond . . . . . . . . . .  837, 727 
Draft equalizer, F. A. Frohreich . . . . . . . . . . .  837, 823 
Draft rigging, friction, Asper & Boryeson . 837,533 
Drawing press, O .  S. Beyer . . . . . . . . . . . . . . .  837, 659 
Dr-iel's. See Hop drier. 
Drins and like tools, taper shank for, 

A. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . 837,322 
Driving mechanism, E . J. Mason . . . . . . . . . . . 837, 486 
Drum, smudge and heat, G. Griffiths . . . . . .  837 , 621 
Dump, rotary, Blair & Robb . . . . . . . . . . . . . .  837. 37V 
Dust collector, W. W. Sly . . . . . . . . . . . . . . . . . 837,743 
Dye and making same, halogenated, O. 

Bally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 775 
Dye and making same, anthracene, M. H.  

Isler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 840 
Dye and making same, red azo, A. Schedler 837,736 
Edger, gang, C. W. Willett . . . . . . . . . . . . . . . .  837, 444 
Egg beater, N . Stromer . . . . . . . . . . . . . . . . . . . . 837,432 
Electric conduits, finishing or guard ring 

for, A .  I. Appleton . . . . . . . . . . . . . . . . . . . .  837, 654 
Electric furnace, Birkeland & E,vde . . . . . . 837,277 
PJlectric controlling system. U. J. Ii"ry . . . . . . 837, 396 
Electric meter regulating d{�vice, R. C. 

Lamphier . . � . . . . . . . . . . . . . . . . . . . . . . . . . . 837 . 4 1 1  
Electric motor, D. l\fcndelson . . . . . . . . . . . . . . 837, 701 
Electric Signal. H .  W. Eden . . . . . . . 837, 670, 837, 674 
Fllectric switch, G . P. McDonnell . . . . . . . . . .  837, 634 
Electrically operated drill, portable, A . Ped-

ersen, reissue . . . . . . . . . . . . . . . . . . . . . . . . 12,571 
Eleetrode platpR, apparatus for forming 

tubes for,  IC. Mouterde . . . . . " . .  , . . . . . . .  S37,707 
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Electro-pneumatic brake, Wright & Turner : 837,369 
Elevator, A. H. Handlan, Jr . . . . . . . . . . . . . . . 837, 826 
Elevator and weigher, C .  Bradford . . . . . . .  837, 381 
Elevator attachment, C .  Schaelling . . . . . . . . .  837, 888 
Elevator safety device, W. G. Miller . . . . . . .  837, 323 
Elevator safety device, M. J .  Delaney . . . . .  837, 804 
Elevator .afety lock or grip, H. A. Clifford 837,546 
Emergency and main brake, combined, G. 

B.  Grosvenor . .  ' . . . . . . . . . . . . . . . . . . . . . . .  837, 400 
Engine igniting device, explosive, Murray & 

' Fithian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,708 
Engines, furnace arrangement of steam, E.  

Kllmm . .  , . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  837, 848 
Envelope and package fastener, E. C. Rid-

dle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 906 
Envelop� machines, feed device for, U. C. 

Da VI. . . • . . . • • . • . • • . • • • . . . • . . • . . . • • • • •  837, 452 
Exerci.ing apparatus, J .  S. Addleman . . . . . .  837 , 270 
Exhibiting device, B. Chamberlain . . . . . . . . . 837,545 
Eyesight, apparatus for indicating defec-

tive, J.  J.  Wood . . . . . . . . . . . . . . . . . . . . . .  837, 368 
Fabric guiding apparatn., A .  Wood . . . . . . . .  837, 367 
Fan, ventllating, A. Kundig-Honegger . . . . .  837, 627 
Fats and oils, obtaining material for sa-

ponifying, M. Nicloux . . . . . . . . . . . . . . . .  837,710 
Feather plucking machine, S. E . Morrison . 837,330 
Feed reservoir and box for horses and the 

like, Easton & Greenfield . . . . . • . . . . . . . .  837, 390 
Feeding roll, J. R. Thoma • . . . . . . . • . . • . . • . . 837, 756 
Fence, WIl.on & Apel . . . . . . . . . . . . . . . . . . . . . 837,365 
Fence machines, crimping mechanism for 

wire, J. A. Cocker . . . . . . . . . . . . . . . . . . . . .  837, 797 
Fence po.t, M. A. McCoy . . . . . . . . . . . . . . . . . 837, 872 
Ij"ence posts and the like, anchor for, Fixler 

& Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837 , 6 1 8  
Fertilizer dl.trlbuter, J. M. Brasington . . . .  837, 787 
Fifth wheel, E. Smith . . . . . . . . . . . . . . . . . . . . . 837,513 
Flling . device, book and pamphlet, H . O. 

Brlgham . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  
Filler, J. I). James . . . . . . . . . . . . . . . . . . . . . . .  . 
I)'llter, J. J!ltacDougaU . . . . . . . . . . . . . . . . . . . . .  . 
Filter .training nozzle, J. C. W. Greth . . .  . 
Filtering apparatu., G. L. Bayley . . . . . . . .  . 
Filtering element, K. Kiefer . . . . . . . . . • . . . .  
Filtration system, X. H . Heinz . . . . . . . . . . . . 

837, 603 
837, 622 
837, 631 
837, 902 
837, 658 
837, 845 
837, 566 

Fire cracker and other piece of fireworkS, 
L. NordIlnger . . . . . . . . . . . . . . . . . . . . . . . .  837,492 

Fire extinguisher, Fox & Webb . . . . . . . . . . . .  837, 678 
Firearm Sight, B. E. Hartmann . . . . . . . . . . . 837, 563 
Firearms, cushioned stock for, B. Behr . . . .  837 , 601 
Fireproof door, S� I .  Rockmore . . . . . . . . . . . .  837 , 734 
Fi.h opener, .hell, H. P .  Gorman . . . . . . . . . 837, 465 
Fi.hing reel, E. V. Myer • . . . . . . . . . . . . . . . . .  837, 489 
Fi.hing rod reel clamp, W. T. Heddon . . . . .  837, 565 
Floor and ceiling plate, A. J. Beaton . . . . . .  837,536 
Flower box and jardiniere, C Wharton, Xl'. 837, 52 4  
Fluids under pressure, vessel for contain-

ing, P .  J. Foulon . . . . . . . . . . . . . . . . . . . . . 837, 395 
Footwear, R. Christensen . . . . . . . . . . . . . . . . . .  837, 385 
Fruit bleacher, W. Smith . . . . . . . . . . . . . . . . . 837, 428 
Fruit box pre •• , J. Osborn . . . . . . . . . . . . . . . .  837,497 
Fruit wa.hing machine, L . F.  Graham . . . . . 837,559 
Fuel feeding furnace, automatic, S. Rock . . 837, 887 
Furnace charging device, J. W. Neill . . . . . . 837, 637 
Furnace for roa.tlng, etc. , A. V. Leggo . . . . 837 , 576 
Furnace for sulphating zinc bearing ores, 

G.  O. Angell . . . . . . . . . . . . . . . . . c . . . . . . .  837,273 
Furnaces, balanced draft apparatus for, 

C .  T.  Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837 , 609 
Gabion for protecting river banks, G. Mac-. caferri . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  837, 484 
Gage, A. L. Myer •. . . . . . . . . . . . . . . . . . . . . . . . .  837, 869 
Game apparatus, Singleton & Glea.on . . . . . .  837, 589 
Game, card, F. L. Ordway . . . . . . . • . . . . . . . . . 837, 878 
Garll)ent fa.tener, F .  J. Koemm . . . . . . . . . . .  837 , 307 
Garment hanger, F. M. Zwarg . . . . . . . . . . . . .  837, 653 
Garment supporter fastener, F. J.  Dole . . . . 837,548 
Gas burners, automatic igniting and extin-

gul.hing appIlance for, J .  Horowitz . . . .  837 , 838 
Ga. furnace, B .  F. Jack.on . . . . . . . . . . . . . . 837,571 
Gas generator, acetylene, A. E. SchUeder . .  837,737 
Ga. producer, L. C.  Parker . •  , • . . . • . . . . . . . .  837, 584 
Gas producer, F. Thiele . . . . . . . . . . . . . . . . . . . .  837,755 
Gas reversing means, A. W.  Clausen . . . . . . 837, 666 
Gases from retorts while being charged, 

mean. for carrying off, M.  Ziegler . . . . .  837,446 
Gate opener, E .  T. Morri •. . . . . . . . . . . . . . . . . 837,329 
Generator. See Gas generator. 
Glass, apparatus for drawing continuous 

.heet. of, E.  FourcauIt . . . . . . . . . . . . . . . 837, 821 
Glass insulators, machine for making, Jones 

& Blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,409 
Glass, supplying fioat for drawing sheets ' 

of, E. Fourcault . . . . . . . . " . . . . . . . . . . . . . .  837, 822 I 
Glove., gauntlet wrist for, R. Evans . . . . . . 837,816 
Gra�ing .machlne, R. V. Sutherland . . . . . . . . 837,753 
Gram dnll, W .  Fetzer . . . . . . . . . . . . . . . . . . . .  837,393 ' 
Grain drill, O. E. White . . . . . . . . . . . . . . . . . 837 , 441 I Grain dump, portable, J. E. Camp . . . . . . . . 837 ,907 
Grain elevator, J. C . . Tobia • . . . . . . . . . . . . . . .  837, 5 1 8  
Grate, Smith & Petty . . . . . . . . . . . . . . . . . . . . .  837,745 
Grate, fire, H. Budd . . . . . . . . . . . . . . . . . . . . . . .  837,543 
Grate. mechanical stoking, H .  A.  Poppen-

hu.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 841 
9t'ate, temporary, T. Bennett . . . . . . . . . . . . . .  837,377 
Grinding machine, G .  Pei.eler . . . . . . . . . . . . .  837,715 
Hair waver, A. Scharer . . . . . . . . . . . • . . . . . . . .  837, 735 
Hammer, pO'l!(er, Tolley & Simcock . . . . . . . . .  837 , 5 1 9  
Harrow, L. W. Fair . . . . . . . . . . . . . . . . . . . . . . 837,292 
Heater, L. O. Cameron . . . . . . . . . . . . . . . . . . . . 837, 663 
Heating coil, film evaporating, C. Ordway . 837, 582 
Heating systems, fitting for water, J .  

O' Neill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,713 
Hemmer guide for skirts of ladies' and 

children' s  dresses, V. H.  Canham . . . . . .  837, 382 
Hinge for covers of ve.sel., G. Block . . . . . .  837 , 781 
HOist, F. G. Harbord . . . . . . . . . . . . . . . . . . . . . .  837, 904 
Hoisting and dumping apparatus, bucket 

for,. A. Smith . . . • . . . . . . .  , . . . . . . • . . . . .  837, 744 
Hop drIer, J.  L. & E. H. LarSj)n . . . . . . . . . .  837 , 4 1 2 '  
Horizon, artificial, J. Marshall . . . . . . . . . . . . .  837 , 3 1 5  

:ig���s:��e J'.ndDiwg�: . .  �· . .  ������� : : : : : : : : : :  ��+, �� 
Hor.eshoe calk,  H.  Muller . . • . . . . . . . . . . . . . .  837:488 
Hose coupling, Biery & Zwanger . . . . . . . . . . 837,538 
Hub, wheel, E. C.  Sendelbach . . . . . . . . . . . . 837, 424 
Hydrocarbon generator and burner, T. Bull 837,604 
Ice tong., M. H . McDonnelL . . . . . . . . . . . . . •  837, 873 
Incubator, G. Hacker . . . . . . . . . . . . . . . • . . . . .  '. 837 , 561 
Indicator, H. S. ElIi . . . . . . . . . . . . . . . . . . . . . .  837,676 
In.ulated rail joint, M.  D. Hanlon . . . . . . . . .  837, 903 
Insulator, L. Steinberger . . . . . . . . . . . . . . . . . 837,749 
Internal combu.tion engine, S. N.  Rapp . . . 837, 507 
Key fa.tener, H. E. Hitchin •. . . . . . . • . . . . . .  837, 468 
Kilns, steam pipe system for heating dry 

J. F. Oldfield . . . . . . . . . . . . . . . . . . . . . . .  : 837 , 7 1 2  
Kit.chen utenSil, E. L. Curial . . . . . . . . . . . . . .  837, 388 
Knlves, forks and spoons, rotary device for 

poli.hing table, R.  Fryer . . . . . . . . . . . . . . 837,556 
Knob fa.tener, door, L. D. Carter . • . . . . . . .  837, 607 
Knotter, L. B. Wygant . . . . . . . . . . . . . . . . . . 837, 530 
Label pa.ting board, G. N. ByL . . . . . . . . . . 837, 792 
Lace cutter and belt lacer, G. A. Yeaton . .  837. 370 
Lace guard, ornamental shoe, F. Myer • . . . .  837, 870 
Lace securing device, shoe, W. A. McDan-

lei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837 ,331 
Ladder, table, and ironing board, combina-

tion step, E. H. Painter . . . . . . . . . . . . . . 837 ,714 
Lamp, B.  S. Belcher . . . . . . . . . . . . . . . . . . . . . . 837,778 
Lamp, ga., W. S. McLewee . . . . . . . . . . . . . . .  837,333 
Lamp .ocket, W. H. Nichols . . . . . . . . . . . . . . 837,638 
Lamps, pendant or like support for electriC, 

Latc�: f- :m�f:,ek·l;,� : : : : : : : : : : : : : : : : : : : : : :  
837, 349 

Leather and making the .ame, artificial, 
837,298 

S. Meer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 700 
Leather mat, J. R. Stine . . . . . . . . . . . . . . . . . . 837 , 431 

t�at�er, preparing, M�gnu. & Davi • . . . . . .  837, 859 
ve , plumb, J. G.  Lmton . . . . . . . . . . . . . . . . 837 , 3 1 4  

Life guard and automatic brake W R 
. Gardner . . . . . . . . . . . . . . . . . . . .  . ' . . . .  : . . .  : 837, 397 

Lmotype machine, T. S. Homan • . . . . . . . . . .  837, 837 

rlqUid .eparator, L. J. Hedderick . . . . . . . . . 837 , 4D3 
,ock, I. H. Fisher . . . . . . . . . . . . . . . . . . . . . .. . .  837, 295 

Lock; P. Ebbeson . . . . . . . . . . . . . . . . . . . . . . . . 837 , 8 1 1  
Lock and latch mechanism, H .  G .  Voight . .  '837,360 
Lock case, �'. P. Chapman . . . . . . . . . .  . 837 664 
Locomotive exhaust and draft regu la t " .· : · T. ' 
LOa': ' s;u�\s;;,rt E: · s · . W: . . . . . . . . . . . . . . . . . . .  837, 462 

Loom .huttl� box ' op��ftirig " ��ch�':'is';" 837,765 

L 
Crompton & Fitton " "  . . . . . . . . . . . . .  : 837 ,284 

L
oom temple, E. H. Spedding . . . . . . . . . . . . . .  837,746 
OOIl?s, thre&d tenSioning device for replen-

L b 
I�hirg, A. M.  Marcoux . . . . . . . . . . . . . . . . 837, 862 

L 
u 

bgca or, J. J. Reilly . . . . . . . . . . . . . . . . . . . 837, 644 
u cator, F. W. Knott . . . . . . . . . . . . . . . . . .  837, 905 

Lubricators, automatic checks for feed 
III"-"seo and water by·pa.se. for, W. E. 

ryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 790 
Lubricators, · means for operating force feed 

D. S. Kent · . . . . . . . . . . . . . . . . . . . . . . . . .  : 837, 624 

"Star" Foo. an4 Power 
Screw Cutting 

Lathes 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, 

Sen� Falls, N, Y., U. s. A., 

E ngi n e  a n d  Foot L a t h es 
M A C H I � E  S H O P  O U T F I T S ,  T O O L S  A N O  
S U P P L I ES. B E S T  M A T E R I A LS, BEST 
W O R K M A N S H I P. CATA LOG U E  FREE 

SE BASTIAN LAT H E  CO . . 1 2 0 C u lvert St . ,  Ci ncin nat i .  0,  

Veeder 
Counters 
to register reciprocating 
movements or revolu
tions. Cut full size. 

Booklet Free 
VEEDER MFG. CO. 

1 8  Sargeant St. Hartford, Conn. 
Cyclometers, OdometeT8, 
TaehometeT', CO'UnwrB 
ana .Flne CasUng •. 

of Wood and Metal Workers, wlth
ont steam power, equi pped with 
BA R N E S '  FOOT P O W E R  
M A C H I N  E R Y  ___ __ 
allow lower bids on job., and give 
greater profit on tbe work. Machines 
oent on trial if desired. Oata!og Free. 

W. F ... J O H N  BA R N E S CO. 
Established 1872, 

t 999 R u a y  ST. ROCKFORD,  ILL .  

Not even the snspicion of a blemish on the sur
face that has been polished bl" this Polis�ing Lathe. 
'�.""'I" �iiI,","" •• f��r�:�� f���h ��!e�t��� 

���f; m"fn�d \,h:3.e-i�ii';�g 
.wing. Hollow .pindle, 12· 
inch bed. Poli.hing, grind · 
lng, and kindred opera
tioDs. A useful machine 
In many places. Price $7.50 
each. Catalogue tree. 

COrIPANY, Oreenfield, Mass. 

Automatic Water Supply 
Most economical, reliable and 
!�:i��s

ha;i�l 
r�r���e w3�tele�re fO� 

each foot-fall obtainable from rfv��[a b�gOkan� r��:ran�:: 
Write for catalogne. 
N i agara Hydraul ic E n g i n a C o .  ! 

140 NB8110BU St., N. Y. 

We also manufacture Table Lamps 
Wall Lamps, Chandeliers, Sueet 
Lamps, Etc, 100 Candle Power 
seven hours ONE CENT No 
Wicks .  No Smoke. N o

' 
Odor. 

Absolutely safe, THEY SELL A T  SIGH'". 
_ ExnluSlve temtoryto good agents. [ir Write for 

catalogue and 'prices. Chicago SOlar Light Co. Dep&.G, Ch icago 

LAT H E  
For foot or power as 
wanted . Has power 
cross feed and com
E!,und rest. A strictly 
t�p. Fs:�s fo,:,g�!'ift� 
ed matter. Descriptive 
circu lars upon request. 

� ....... B. �oe-\!t�lIfrl. (JO. 

European B -anch, 149 Queen 
Victoria St. , London, E. C. 

Y.--�� Manufactory Establi.hed 1761. • 
Lead-Colored & !"late Pencils, Rubber Bands ECras

t
ers. Inks, Penholders, 

.
Rnlers�Water • o ors. Improved Calcul a.ting �nle!!. 

Sena jor aescriptive liircu!ar S. 
44. 60 East 23d Street, New York N Y 

G.·and Prize, JJlghe8t Award, St. Louis, i904: • 

J .  L L E W E L L Y N  K I N G  
SHIPBUILDER 
ELIZABETH PORT. N. J .• U. S. A. 
Builder of Stern Wheel, Paddle and Screw 
Steamers. Torpedo Boats and Barges of all 
kinds in Steel. JIf> JIf> JIf> A Specialty made of 
South American and Alaskan River 
Boats, Launches. Dories. Canoes. Etc. 

How to Construct 
An Independent Interrupter 

In SCIENTIFIC AMERW.AN SUPPLEMENT 16t �, 
A .  Frederick Collin. de.crlbe. fully and clear ly with 
the belp of good drawings how an independent multiple 
Interrupter may be construct.ed for a large induction 
coil. 

This article .hould be re�d In connection with 
Mr. Collins' article In SCIENTIFIC AMERICAN SUPPLE-

Wf:et�.::,o�el��:;J. Wn�3l!�,trnct a t OO-Mile 
Each S upplement cost. 10 cents ; 20 cents for the 

t wo . Order from your newsdealer or from 
L
L

umber, compound, P. F. Bolton . . . • . . . . . . .  837, 661 
umber drying kiln, H. J. Morton . , . . . . • . .  837 , 866 MUNN & CO., 361 Broadway, New York 

UNIQUE XMAS GIFT 
A " LITTLE WONDER " WATER MOTOR 

FOR H 0 U S E  H 0 L D USE.-Grinding. polishing, 
sharpening, buffing, running sewing machine. bottle 
washer. cooling fan. egg beater and kitchen utensils ;  
18 about the handiest:. most useful and novel Xmas 
present that you can find the world over. Indispen
sable in the home. A delightful and surprising gift 

for man, woman or boy_ 
We regularly sell this •• Little Won

der" motor outfit complete fo r $4.00 with 

attachments and p o l  i s h. It attaches 

. directly to ANY WATER FAUCET, 

and is the most useful bit of mao 

chlnery In the world . Send for 

our ATTRACTIVE FREE DESCRIP· 

TIVE BOOKLET, 

S . I H I ' d  Off • $8.50 nnd THIS AD. gets pecla 0 I ay e r . the molor outftt eomplete 
Money promptly refunded if you are not delighted. O RDER TODAY ! 

WAR.NER MOTOR CO. ,  Inc . ,  
Dept. tS, FJ.ATIRON BUILDIN G, NEW Y ORR (JITY 

The 

A Desirable Xmas Gift. 
DRAPER'S 

Record ing Thermometer 
Trace. automatically a correct and 

continuous record in ink of the tem
perature on a graduated weekly cbart. 
Made in two sizes, and standardized 
and fnlly guaranteed . .  AI.o other re
cording weather instrnments. 

T H E  D R A P E R  MFG. CO, 
1 5 2 Front St., New York 

A M O.N E Y  M A K E R  
H(llIow Concrete l>uUdinj! Block. 
Best; Faste.t. Simplest,. Cheapest 
Machine. Fully guaranteed. 

THE PETT YJ OHN CO. 
615 N. 6th Strebt. Terre Haute, Ind. 

T h e  engine on your motor car or boat 
�i"cs the most power only when y'lur 

����o:n CA;;��Bea8��ge:;t Cr:��� 
goer on your car, you have a steady, 
sure source of current on which you 
can always rely. Write for fu ll in
formation to-day. See UB at both 
N. Y. Auto Shows. 

Electrical Mfg. Co., 98 St. Clair St., Dayton Ohio 

T H E  E U R E K A  C L I P  
The most useful article ev�r Invented 

for t h e  purpose. Indts!=)f'Dsable to Law
yers, EditJors, Studenls .  Bankers, lnsur .. 
snce Companies and business men gen
erally. Book marker and paper olip. 
Does not mutilate the paper. Can be 
used repeatedly .  In buxes of 100 for 25c. 
To be had of all bouksel lers. stationers 
and notion dealers. or bV mail on receipt 
of price. Sample card, by mail, free. Man-

1i�
c
tt\�� �6x f2Y,

n
fJ1!:-:.!��d���

e
y: 

PIPE CUTTI N G  
AN D THREADI NG MACHI N E  

For Either Hand or  Power 
!ft:d ���e ��,!�� be!�!a�i!ro�� :�nh�.lt, 
etc., and can be worked as an ordina.ry power 

machine or taken from its base for IISS. as a 
hand· machine. Length of pipe up to Hi in. 
h an dled easilv tn small room. Illustrated 
catalogue-prfce list free on application. 

TH E C U R T I S  & C U R T I S  C O . ,  
6 Garden St., BRIDGEPORT, CONN . 
New York Office, 60 Centre St. 

A Home=Made 1 00=Mile 
Wireless Telegraph Set 

Read SCIENTIFIC AMERI CAN SUPPLEMENT 1605 for a 
thorongh, clear de.cription, by A. Frederick COllins, of 
the construct ion of a lOO·mile wirele •• te legraph outllt. 
Numerous, adequate diagrams accompany the text. 
Price 10 cents by mai l. Order fr"m your new.dealer, or 
from 

M !JN N  & CO.�  361 Broadway, New York 

J A G E R. Marine 
4-Cycle Engines 

Sklllfnlly de.ij!ned and well 
bUIlt. Sing]e lever contro], com
bining automatic carburettor 
with sp"rk advance, Develops 
wide .peed ranllrll and re liabiUty 
under most trYing conditions 
Sizes a to 60 h. p. SeLd for catalog. 

CHAS. J. JAG ER C O ,  
2 8 1  Frank l i n ,  c o r .  Batte rymarch S t "  

Bost o n .  Mass, 

MACHINE 
operated by water costs nothing to r u n ,  a n d  wi! 
save many times its cost in Doctor's bills. 
Water Motors made by us are guaranteed to run 
for five years without requiring any repairs. 

Patented June 28, 1891'l. '7 incL Motor. Prices 
from $ 10 up, including the brake attachment. 
.Agents· wanted. Send l Oc. for copyrighted booklet 

A. ROSENBEBG MOTOR AND MFG. CO, 
Established 1894 

Baltimore, Md., U. S. A.. 

A Nickel a Minute 
can be made wherever there are crowds 
i f  one bas a single 

PHOTOSCOPE 
I:t:es P�h��s ariP;:�ay �::�r fo�n� 
nickel. Makes fortunes for Its owner. 
Is inclosed in  polished oak: and glus 
case. Particulars from 

)I, S. KL INE 
45 N. Division - St., BUPTALO, N. Y. 

WELL�' DRIL�ING 
Machines 

Over 7 0  .Izes and .tyle., for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and dnrable. Any mechanic can 
operate them ea.l ly, Send for catalog, 

WILLIAMS BROS •• ltbaca, N. Y. 

455 
Mac�ne ff!r working materials, univer�al, 

lanpam & Jaspart . . . . . . . . . . . . . . . . . 837 660 
MagnetiC apparatus, alternating current, n: ' 

Lar.on . . . . . . . . . . . . . . . . . . . . . . . .  837 853 837 854 
Mall bag deliverer, N. K. Bowman . . .  : . . . : 837

'
380 

Mail boxes, annunciator attachment for ' 
W. B. Allen : . . . . . . . . . . . . . . . . . . . . . . . . . : 837,770 

Mangane.e peroXld .nlphate and making 
same, �. Bazlen . . . . . . . . . . . . . . . . . . . . . . 837,777 

Manure carrIer, A. Royden . . . . . . . . . . . . . • •  837 509 
Match, W. B. Goodwin . . . . . . . . . . .  837

' 
464 Match machine., M. Parldon . . . . . .  : : : : : : : : :  837

'
583 

Match making machine, C. M. Lewis . . . . . .  837 ;69{ 
Matrix plate, metallic, G. Fischer . . . . . • . •  837, 394 
Mechanical m?vement, G. Milner . . . . . . . . . .  837 863 
Metal depositmg apparatns, W. A. Hen .  

' 
dryx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837 832 

Met�l Plate'!! machine for cleaning and poI- ' 

M t
'Thing, . B. Baird . . . . . . . . . . . . . . . . . . .  837,375 

e a post, R. G. J ohn.ton. . . . . . . . . . . . . .  . .  837 574 
Metallurgical ve •• el, A. L. J. Quenean . . . .  837:883 
Metallurgical vessels, manufacture of, A. L. 

J. Queneau . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 724 
Milk and cream .eparator, F. H. Reid . • . . .  837, 728 

�ol�tu'A' PB'0f jo�nt, W. I.  Aims . . . . . . . . . . 837, 767 

M
O ,  'w '  .WhI.ler . . . . . . . . . . . . . . . . . . . . . .  837, 760 
ower, . Schultz . . . . . . . . . . . . . . . . . . . . . . .  837 739 

Mu.!c leaf turning device, E. C. Hennequln 837 :833 
MuS!C roll marking machine, P.  J.  Meahl . .  837,317 
MUSlC sheet for mechanical musical instru. 

. men�., perforated, G.  Swift . . . . . . . . . . . 837, 517 
Nalls, rIvets, etc. , machine for making A. 
N Jiharli· . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  837,384 

ee e, . J. Play foot . . . . . . . .  '. . . . . . . . . . . . .  837 880 
Needle and thread case, combined, C . J. Ek- ' 

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837 813 

�e�\ trap, Crowder & Wheeler . . . . . . . . . . .  837 ;285 

N
U

t tCk, F. Uhl . . . . . . . . . . . . . . . . . . . . . . . . .  837, 436 
u ock, A. W. Lewl • . . . . . . . . . . . . . • . . . . . .  837, 629 

Nut makinj< machine, P. G. Truebe . . . . . . . . 837, 435 
Npt wrench for vehicles, hub, T. O'Hora . 837, 493 
Oller for gas engine. and the Ilke, G. W. 

. Goehns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 680 
Oller, wheel flange, Baird & Carroll . . . . . . .  837, 774 
Paint and the like ba.e, M. C.  Jaquet . . . . .  837, 684 
Paper and the like, device for cutting cylin-

der, F. G .  J . Post . . . . . . . . . . . . . . . . . . . . .  837, 34D 

�aper �ag machine, P. L. Bartholomew . . . .  837,275 
ap�r. ox, . J. H. Mitchell . . . . . . . . . . . . . . . . . 837, 324 

Paper cuttmg mechanl.m, C.  W. Hobb • . . .  837, 683 
Paper fastener, G. L. Wheelock . . . . . . . . . . .  837,363 
Paper fastener, H. L. Cowing . . . . . . . . . . . . .  837,449 
Paper holder, tOilet, S. Lazar . . . . . . . . . . . . . . 837, 479 
Paper package., prodUCing interfolded S 

';Vheelpr . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  : 837,892 
PenCIl .ha rpener, lead, F. F. E •• er . . . . . . . .  837 , 6 1 7  
Perf?rating an� similar machines. select-

mg .mecham.m for, P. J .  Meahl .  . . . . . . 837 , 3 1 8  
Perforatmg machines, paper feed for ,  P. J. 

Meahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 3 1 9  
Petroleum di.tillate, deodorizing, J. Arm· 

Pho�;���gh.: . d-':ylight' 'de';�I�'pe" 'for, ' 'F: . c: 837 , 655 

P 
Bradburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837 , 5 4 1  iano, combinpd manually and mechanically 

PI 
oper

l
ated, Knabe & Mallebre . . . . . . . . . .  837, 6S7 

. ano p aying mechanism, motor for, A. A. 
Plii 

& H. S. Ha •• elquist . . . . . . . . . . . . . . . . . . .  837 . 828 

PI 
ng, metallic, F. W. Lang . . . . . • . . . . . . . •  837. 692 

Pig� ���f�:.ngj tJ�i'i> E. E. Gold . . • . .  , . . • • 837, 558 

Pipe Joint 'J . 'Llbert 
elehant . . . . . . . . . . • . . . . . 837. 805 

Pi ' . . . . . . . . . . . . . . . . . . . . . .  837,482 

Pi
Pi tr(inch, J.  J. Dixon . . . . . . .  , • . .  , . . . . .  837, 809 

PI
. 0 ,  . F. Mos.berg . . . . . . . . . . . . . . . . . . . .  837 , 867 
aner, type high, E. C. William • . . . . . . . . .  837,763 Planters, marker for corn, P. Christians-

Pla.�1� obi�ct''', ' '�pp���t�� ' 'f�'r" ��ki�g ' ;.�: 837, 386 

productions of, T. C. P. Treleaven . . . . 837,757 Players, roll mechanism for automatic W 
PI 

R.
H

CrlPpen . . . . . . . . . . . . . . . . . . . . . . : . . .  : 837, 6 1 0  

Pl
OW, 

dI' k 
Oldendorph . . . . . . . . . . . . . . . . . . . . .  837, 494 

p
tW, • . W. D. Cook . . . . . . . . . . . . . . . . . . .  837 799 

Pl
OW, doyble,. E. Blppart . . . . . . . . . . . . . . . . .  S,Q7;539 

Pl
OW, u':, oadmg, S. L. G. Knox . . . . . . . . . . . .  837, 688 

P 
0-:;, 

t 
w 

l
eeled, H. S .  Smith . . . . . . . . . . . . . .  837,348 

P
oc e c a.p, M. Fischer . . . . . . . . . . . . . . . . . .  837 294 ol� • .• terllized erected, Fol.om & Jane • . . .  837:820 Poh.hmg apparatu •.  A. Pongracz . . . . . . . . . .  837 , 502 Poultry fount, H. B .  Sinclair . . . . . . . . . . . . . .  837,742 Powder, manufacturing smokeless G W 

�ow�:�l,."�niit'ti�g· 'mean;': . VI': . iJ: . �Off': : : : :  ��H� 
P 

'fs�: . 
d 

. Wilder . . . . . . . . . . . . . . •  ' . ' . . . . . .  837, 652 

P 
r.nti

mg evice, E. J. Brandt . . . . . . . . . . . . . .  837,280 
rm ng machine, L. A. Schmidt . . . . . . . . . . 837, 345 Propeller for navigable ve'ssels. screw, T. 

prop�M�� m��ha�is;n: :':e·.;';'i: '1\£. ' i3: ii��t;'� m'm 
�Ulley, .a.h, A .  Johnston . . . . . . . . . . . . . . . . . .  837

'
475 

p
ump, R

t
o.s & Morton . . . . . . . . . . . . . . . . . . . .  837 ;342 

ump a tachment, W. H. Zorn . . . . • . . . . . . .  837,532 Pump attachment for windmill. H F Geb-
hart . . . . . . . . . . . . . . . . . . . . .  : . . : . . . : . . . . .  837,461 

Pump connection for windmill. W. E. 

P 
Holmes . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  837, 405 

R 
u�Pilg device. J. A. Hell.trom . . . . . . . . . . 837 , 831 

R
a\ j

C �n:Plng device, H. Allen . . . . . . . . . . . .  837, 769 

R 
all am , C. T. Taylor . . . . . . . . . • . . . . . . . . .  834 . 4M 

R
a

il
' .teel , W:. J. Dever . . . . . . . . . . . . . . . . . . . . 837 . 4fi4 

R�Il::� �����:��: �: �: ��Y::Ch;nid't: : : : : : :  ��+:�n Railway cro •• ing alarm, A. W. Pre.ley . . . .  837 . G 1" 

�a!lway f�og, F. Y. Dibble . . . . . . . . . . . . . . .  S,�7 Y07 
a! way .!gnal, R. E. Dial . . . . . . . . . • • . . . .  8R7 . r. ., 

Ra!lway .'gnal, E. C. Lombard . . . . . . . . . . . 8R7 , Rn7 
RaIlway .witch, .afety, Cleveland & Byrne 837,387 
Railways and tramways. automatic appa-

ratus for controlling and operating the 
point. of electriC, W. H. Turner, et a l . 837,522 

Rail'tay., open balla.ted tloor for, J . B .  

Rak�. 
ra�:: B��sh ' ��k�: ' " . . . . . . . . . . . . . . . . . 837, 647 

Ratchet wrench , O. L. EIllott . . . . . . .  , . . . .  837,291 
Ratchet wrench, G .  S. Steven.on . . • . . . . . . .  837, 430 

�atchet wrench, P. C. Beyer . . . . . . . . . . . .  � 837, 537 
azor, R B.  TuUer . . . . . . . . . . . . . . . . . . . . . .  837, 359 

�art holder, M. R. Stapp . . . . . . . . . . . . . . . . 837, 748 
e r gerator, L. De Vaux . . . . . . . . . . . . . . . . .  837, 453 

Regi.ter or name board, F. W. Leuthe.ser 837,481 

�eln .upport, O. S. Mas.ey . . . .  ' . . . . . . . . . . .  837, 579 
ock drill, C. J .  Smith . . . . . . . . . . . . . . . .  837 ' 347 

Rock drill gUide, W. C. Stephen • . . . . . . . . . .  837:515 
�oOfing, m�tallic. R .  T. Hunter . . . . . . . . . . . 837, 303 

R
otary engme, C. A. Kai.er . . . . . . . . . . .. . . . 837, 843 
otary engine, .elf·governing, H. E. Mar.h 837, 699 

Roundabout, A. David.on . . . . . . . . . . . . . . . . . 837, 803 
Rubber .ponge, G. M. G. We.ton . . . . . . . . . . 837,759 
RufHing and .ewlng machine, A. H. De Voe 837, 668 

�af� or vault, J. B. '  Hain . . . . . . . . . . . . . . . . 837 . 825 

S
a. fastener, G .  A. Plino. . . . . . . . . . . . . . . . .  837 501 
ashes and trimmings therefor in concrete ' 

��g:nn
means for mounting window. H. 

Saw, T. L. W�ilace: : : : : : : : : : : : : : : : : : : : : : : :  ��+:!�� 
Scale, contlnuou. weighing, E. D. Carter . .  837, 794 

�cale, .pring, J. H. O.borne . . . . . . . . . . . . . . . 837 ,496 

S 
el •• or., M. T. Smith . . . . . . . . . . . . . . . . . . . . .  837, 590 

sea .ooodlng, A. F. Eells . . . . . . . . . . . . . . . . . 837,551 

S
eal, R. J. Baker . . . . . . . . . . . . . . . . . . . . . . . . .  837.535 
eal, car, H :  J . Price . . . . . . . . . . . . . . . . . . . .  837, 505 

�eal for boxe., E. J. Brook • . . . . . . . .  837, 788, 837, 789 

seal lock, T. · E. Van Derwerken . . . . . . . . . . .  837, 758 

S
eal, wrapper, E. F. Webber . . . . . . . . . . . . . . .  837 , 361 

S
eparating machine, F. Lauhoff . . . . . . . . . . . .  837 , 3 1 1  

s�g:���g�: �: �: �o���y� . : : : : : : : : : : : : : : : : :  ��H� 
S
Setting, G. W. Dover . . . . . . . . . . . . . . . . . . . . .  837 , 6 1 5  

S
ewing machine cabinet, M. Graaf . . . . . . . . . 837,620 
ewing machine, overseaming, R. G. Wood-

ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 529 
Sewing machine, rotary shuttle, A. H. 

Yorke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 600 
Spwing machines, signature support for 

book,  J. R. Reynolds . . . . . . . . . . . . . . . . . .  837 , 341 
Shade and globe holder, W. A. Penfield . . . .  837 , 7 1 6  
Shade and lace curtain holder, combined 

window. J. N . ' Fre.on . . . . . . . . . . . . . . . .  837, 555 
Shaper, S. N. Malterner . . . . . . . . . . . . . . . . . . 837,861 
Sheave block , Miller & Dickln.on . . . . . . . . . .  837, 703 
Shoe holder, L. A. Hine . . . . . . . . . . . . . . . . . . .  837, 404 
Shuttle actuating mechani.m, G. L. Cor-

Slgh�
O
��ju.i,;,en·t: 

. 
i:iic'k� '&: Ch�pirian : : : : :  : :  ��+,��g 

Signal, T. R. Nichola. . . . . . . . . . . . . . . . . . . .  837 ;336 
Signal, W. A. Rlchard.on . . . . . . . . . . . . . . . . 837, 421 
Signaling apparatu., electric ho.e, W. G. 

Seeley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837 , 5 1 2  
Siphon, J. E. Wikgren . . . . . . . . . . . . . . . . . . . 837,526 
Sk!'te ..rolle,· , G. C. Plummer . . . . . . . . . . . . . . 837 , 881 
SkIrt, A. M. Schneider . . , . . . . . . . . . . . . .  837, 738 
Skirt and wai.t fa.tener, S. P. Qnlgley . : : :  837 , 725 
Sled brake, S. W. Walker. . . . . . . . . . . . . . .  837 438 
Soldering clamp, adjustable, A. Allen . .  : :  837;768 



Soles and til e 1ike, machi.Il(> for rounding 
or trimming and channeling boot and 
shoe outer, M. T. Denne . . . . . . . . . .  , . . . .  837,2S7 

Sowe,', seed. C. Bristow . . . . . . . . . . . . . . . . . . .  837, 542 
Speed changing device, F, W. V\Ta ndless . . . 837 ,651 
Spinning ring and holder. L. T. Houghton . . 837,406 
Spoke socket. D. W. Orcut t .  . . . . . . . . . . . . . .  837, 581 
Spoon, W. E. Raney . . . . . . . . . . . . . . . . . . . . . .  837.506 
Spring motor, H . S. Esch . . . . . . . . . . . . . . . . . . 837 . 8 1 5  
Spring regulator, M .  Gehre . . . . . . . . . . . . . . , .  837,557 
Spring seat - and bed, convertible, .E. W. 

Summers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,751 
Stacking 'apPul'atus, H . H. _ Groo . . . . . . • • . . . .  837, 300 
Stalk cuttcr, T. L. Durham . . . . . . . . . . . . . . . .  837,810 
Stu11s, releaSing device for, A. G .  Dunham 837, 289 
Stamp, stationery. and cash box, combined, 

H . A.  Whitehead . . . . . . . . . . . . . . . . . . . . .  837, 442 
Stamping' machine. J. A. McAnulty . . . . . . . .  837, 633 
Steam boiler, E. F. Edgar . . . . . . . . . . . . . . . . .  837, 392 
Steam condensing apparatus, O. Kolb . . . . . .  837,308 
Steam engine, C. L. Snyder . . . . . . . . . . . . . . .  837,429 
Steam generator. L. G .  Bugbee . . . . . . . . . . . .  837.544 
Steam trap. W. H. Odell . . . . . . . . . . . . . . . . . .  837,711 
Steel ,  manufacture of, Weaver & Thackray 837 , 598 
Steering device, T.  P .  & W. W. Wilson . . . .  837, 528 
Steering · device for ships, J. Dieckmann . . .  837,288 
Stok�r, automatiC, J. P. Luckett . . . . . . . . . .  837, 858 
Stnpper for laboratory flasks . , bottles, and 

otber containers, W. S .  John stone . . . . . . 837,408 
Store front construction, F. J. Plym . . . . . .  837,640 
Storing apparatus, material, W . .T. Selleck 837, 586 
Stove. J. M. Ericson . . . . . . . . . . . . . . . . . . . . . .  837. 456 
Stove, A. V. Erving . . . . . . . . . . . . . . . . . . . . . .  837,814 
Stove.  gas, H .  S. Humphrey . . . . . . . . . . . . . . 837,471 
Stoves and the like, return flue for, F. W. 

Menkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,320 
Stovepipe securing means, A. W. Langblln . 837,478 
Stump extractor. E.  T. Sbelton . . . . . . . . . . . 837, 587 
Stump puller mechanism. O. A. Kleitz . . . . . 837, 305 
Snpe" beater, H . O. Kefersteln . . . . . . . . . . . . 837, 844 
Sut'veying bore holes, means for, H. F. Mar-

riott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837 , 4 1 5  

���g���;�s.
"PC�ntu,f�IP:· 

. ,:�:k� : : : : : : : : : : : :  m:m 
Suspending bracket, V. Sjostrom . . . . . . . . . . 837, 646 
Switch cover, indicating electriC, C . G. Per-

kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,498 
Switch point locking mechanism, Maher & 

Harbison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83�. 860 
Switch throwing device, F . K rausz . . . . . . . 837. 689 
Switch throwing mechanism , L. E. Steele . . 837,593 
'rab blanks, machine for Infolding, Pine & 

Dormandy . . . . . . . . . . . . . . • . . . . . . . . . . . . .  837, 500 
Tag. T. �'. Wilkinson . . . . . . . . . . . . . . . . . . . .  837,762 
Talking machine, D. Apstein . . . . . . . . . . . . 837 . 274 
Talking machine damper, J. C. Schleicher . 837,585 
'l'eJegrapb system, wireless, H. H. C. Dun-

woody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,616 
T('legrapb transmitter, C.  W. Leiser . . . . . . .  837 , 4 1 3  
Tp}eg'l'aphy, wireless, L. De Forest . . . . . . . .  837, 901 
Telephone .  S. J. Port . . . . . . . . . . . . . . . . . . . .  837, 503 
Telephone apparatus, G. Babcock . . . . . . . .  837, 534 

;f;'lm)f'��· ��gih���rt��fety pOi��r':d,Jr'E: 837,470 

Stempel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 594 
Telephone receiver. S .  C.  Houghton . . . . . . . .  837,469 
Telepbone system. J. A. Aven . . . . . . . . . . . .  837. 894 
Telephone transmitter, F. W. Fahrenfeld . .  837,457 
Telephone transmitters, attachment for 

mouthpieces of. J. G. Kitcbell . . . . . . . .  837, 304 
Telephone wire ground connection, C. Lam� 837, 693 
Tent. M . W. Dalton . . . . . . . . . . . . . . . . . . . . . .  837, 802 
Test clamp, J. H. Williams . . . . . . . . . . . . . . . . 837.599 
Thermometers, instrument for readjusting 

clinical • .  T.  Peterson . . . . . . . . . . . . . . . . . .  837,339 
Thermostat, Cortland & Heinrich . . . . . . . . . 837, 898 
Tbill conpling, G. W. Kohler . . . . . . . . . . . . . 837, 626 
'rhimble and nf'edle threader, combined, 

E.  M. Totten . . . . . . . . . . . . . . . . . . . . . . . . . 837, 357 
Thimble, sewing, H. Bourne . . . . . . . . . . . . . 837,896 
'I'hread cutting device, J. Roemer . . . . . . . . 837, 422 
Tie plate, B. B. Moss . . . . . . . . . . . . . . . . . . . . . . 837.706 
'1'ie plate and rail brace, combination, W. 

D. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837. 282 
Tightening device. laby rinthian. O. Kolb . . .  837. 850 
'l'ire, pneumatic, B. C. Faircbild . . . . . . . . . . 837. 458 
'l'ire, spring, J. W. Barnes, Jr . . . . . . . . . . . . . 837,376 
'rires, safety valve for pneumatic, W. S. 

Arnold . . . . . . . " . . . . . . . . . . . . . . . . . . . . . .  837,772 
Tobacco plants, " im plement for deadening, 

L. G. Ih rig . . . . . . . . . . . . . . . . . . . . . . . . . . 837.473 
Tongue swltcb, W. C. Wood . . . . . . . . . . . . . . .  837 ,766 

Scientific American DECEMBER 1 5 ,  1906. 

Model 8- 1907 
It's the motorist of experience who 
most quickly recognizes that scien

tific design, and workmanship so pre-
cise that all vital parts are made to 
gauges which do not allow a variation 
to exceed a thousandth part o f  an 
inch,  produce the highest degree of 
perfection and efficiency- in an auto
mobile motor. This, combined with 
utmost care in the pro duction of 
every individual piece of the entire 
car, makes this = .. iii .... new 

rem arkable 
for its smooth and pet. 

fectly-balan ced action! its ease of 
control, its comfort of rIding. 30 h .  p . ;  
S O  miles an hour ; $2,500. A demon
stration will surprise you. 

'Dealtr's namt and book/tt N sent on rtquest. 
Other Cad1llacs are : Runabout. $800 : 
I.Ight Tonrlng Car. $950. I. 0 b. Detroit : 
lamps not Included. 

CADillAC MOTOR CAR CO • • DETROIT. MICH. 
Member A. L. A. M. 

A UTO M O BI LES 
BOUGHT, SOLD AND EXCHANGED 

The largest dealers and brokers in New and 
Second.hand Automobiles in the world. Send 
for complete bargain sheet No. 1 I 2. 
TIMES SQVARE AUTOMOBILE CO. 

2t7  West 48th Street, New York City 

MIt 
I 9 0 (, 
THOMAS 
AUTO=BI 

Model No. 44, Price $ 1 4r; 
Three Horse power. Simplest motorcycle on the 

market. Allents wanted everywbere. Catalog free. 
THE T HOMAS A UTO.BI C O. 

1 4r; O Nialrara Street Buffalo, N. Y. 
�gu USE  GR INDSTONES P 

[f 80 we can SUPplY yon. Ali SIzeS 
m o n n t e d  and u n m o ll n r e d .  always 
kept in stOCk. R�memner, we make a 
Bpecialtyof sel eCti D IZ  stones for an spe
Cial purposes. Send for cataloQue H I "  
The CLE VELA ND STONE CO. 

2 d  Floor.  W i l s h i r e .  C l eveland. O .  

Tool, combination, J. W. Turner . . . . . . . . . . . 837,521 
Tool, corrugating, J. Blumer . . . . . . . . . . . . . .  837. 783 
Tool, pneumatic, H. Lelneweber . . . . . . . . . •  837,856 
Top, spinning. L. A. Massette . • . • . • . • • . . •  837. 316 
Toy. mechanical, H. C.  Murray . . • • . • . . . . .  837.868 
Toy ranway. elevated. W. A. Lee • • . . . • . . . .  837. 480 
Trace carrier, Falkner & Foust • • . • • . • . . . .  837,817 
Track. H. L. Ferris . . . . . . . . . . . . . . . . . . . . . .  837, 819 
Tramways and the like, point mechanism 

for. E . Lawrence . . . . . . . . . . . . . . . . . . . . .  837.312 
Transit instrument, universal, D. W. Brun-

- ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,791 
Trap. See Amalgam trap. 
Trolley head for electrical tramway sys-

tems, Holmes & Allen . . . . . . . . . . . . . . . .  837, 836 
Trolley, self-restoring, J. T. Andrew . . . . . . .  837,771 
Trousers banger, G. I .  Laraway . . . . . . . . . .  837, 852 
Trousers banger and press, G. F. Louys . . .  837, 697 
Truck, sewer pipe, F. H. Wlppler . . . . . . . .  837.764 
Truing up indicator, work, B . F. Ennis . . . .  831,677 
Trunk strap, adjustable metalllc, J. L. 

Mertins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 321 
Trunks. safety latch for, J. Wolf . . . . . . . . .  837,366 
Tube cutter, A. J. Dietzen • • . .  ; • . . • . • . .  ; .  837,614 
Tug, thill. J. E . Lawrence . . . . . . • • . . . . . . . .  837,313 
Tunneling machine,  J. E .  Ennis . . . • . . . . . .  837, 552 
Type column, forming an integral, F. Pierce 837, 879 
Typewriter,  M. J. Payue . . .. . . . . . . . . . . . . . . . 837,338 
Typewriter. H .  Cross . . . . . . . . . . . . . . . . . . . . . 837 , 61 1  
Typewriter, book,  W.  M. Rule . . . . . . . . . . . .  837, 343 
Typewriter carriage release device, E.  M. 

Ingersoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837, 569 
Typewriter platen, C. K. Bradford . . . . . . . .  837,279 
TypewrHer platen spacing device, M. 

Klaczko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837 , 625 
Typewriter ribbon mechanism, Fox & Bar-

rett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 554 
Typewritets, device " fo r  indicating the print-

ing point on. F. P.  Shepard . . . . . . . . . . 837. 588 
Typewriting machine, Plummer & Blackmore 837. 639 
Umbrella notcb and runner, J. B. Rieh l .  . . . 837 . 731 
Underga rment, C.  B.  Stephenson . . . . . . . . . . .  837,516 
Vaginal irrigator, Farrington & Watson . . .  837, 459 
Valve, A. E. Norris . . . . . . . . . . . . . . . . . . . . . .  837,876 
Valve, local application and equalizing, 

Turner & Lewis . . . . . . . . . . . . . . . . . . . . . . 837.358 
Valve, pressure regulating, E .  McLean . . . .  837. 332 
V'alve, reversing, B. Smartt . . . . . . . . . . . . . .  837,427 
Veblcle body, F. Stratton . . . . . . . . . . . . . . . . .  837,�55 
Vehicle frame,  motor, Lambert & Fuller . . . 837.477 
Vehicle, m otor, J. M . Lansden, Jr. . . . . . . .  837,628 
Vehicle, motor, J. Post . . . . . . . . . . . . . . . . . . . .  837,722 
Vehicle wheel, W.  J. & J. R. Mitchell . . . . .  837, 326 
Vehicle wheel, J. J. Mcintyre . . . . . . . . . . . . . .  837,709 
Vehicle Wheel, H.  C .  Rlckheit . . . . . . . . . . . .  837, 885 
Vehicles, means for elevating and transport-

Ing motor road, H. Adams . . . . . . . . . . . . 837,372 
Vending machine, J. W. Patterson . . . . . . . . 837,337 
Vending machine, coin operated, J. A. 

Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,362 
Vending machine, coin operated, J. H. Mil-

ler . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837 , 702 
V ise, J. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . . 837, 681 
Vise, needle heading, E. T. William s  . • . . . .  837, 527 
Vulcanizing, H. W.  Morgan . . . . . . . . . . . . . .  837, 865 
Wagon brake, M. W. Adkins . . . . . . . . . . . . . 837,271 
Wagon, dump, R. H .  MacClernan . . . . . . . . . 837. 630 

The Worth 
ol ao 

Idea 
Only by a rare and lucky chance does 
the inventor without proper training 
eyer receive the full worth of his ideas. 
By the wonderful $ystem of instruction 
of the In terna tional Correspondence 
Schools, it is easy to acquire a complete 
training in any of the occupations named . below, and without leaving home or 
present occupation, secure an almost 
incalculable advantage. 

Mechanical Drauahtsman, Clvll Ena:lneer, 
Chemist, Textlle-Mill Supt., Electrician, 
Electrical Ena:ineer, M.eehanlcal Ena:ineer, 
Telephone Ena:1neer, Electrical L1a:htin&, 
S upt., S u rvey or, StatIonary E n&,ineer, 
D ulldin&, C o n tr a c t o r, A r c h i t e c t u r a l  
Draughtsman, Architect, Br1dae Enpneer, 
Structural E�iJleer, 1l1nbiC Eoa:lneer. 

Write the I. C. S. , state the line in 
which you are interested, and you will, 
without cost to you, receive full infor
mation of how to secure the training 
you need. 

INTERNATIONAL CORRESPONDENCE SCHOOLS. 
Box 942. SCRANTON. PA. PI 

T O O L S 
FO R M EC H A N I CS. � Send for Free Catal o g u e  N o .  1 6  B. � 

The L. S. Starrett Co.,  Athol,  Mass. ,  U. S. A. 
Wagon, dump, G.  C. Price . . . . . . . . . . . . . . . .  837. 723 
Wagon jack, G. L. Snediker . . . . . . . . . . . . . .  837, 352 $80 TO $ 1 75 PER  M O NTH Waistband, R. L. Gooding . . . . . . . . . . . . . . . .  837,399 
Wali�o�:d 

a���r�ti;s
g 

f��d 
cJ.:��ini�P'b"rc�Wt For Firemen and Brakemen, experience 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837, 877 u
�:�e�g:�: :Jr:�

r
�<i���Sg��r�:i!e�� 

;::�I�� �:��i�:: !. T�el ���t.��
.� . : : : : :  : : :  ��+:g�� rapid 

E
lomotion. We assist you. in 

Washing machine, J. Stauder . . . . . . . . . . . . .  837 .747 ��';,'t�. nle�d�'i,s�!�� �f p':."rt1�:!l��� 
Washing machine, S. McGrauahan . . . . . . . .  837, 874 at once. Jnclose stamp. 
�!��l�� %������, ���r���y , �'. �.

a��;��� : : :  m:��� I Rai lway Trai n i n g  School .  I nc. 
Watch rollet' remover, W,  N. Loud . . . . . . . . .  837, 577 Blk, Minneapolis,Minn 
Watch, stem winding and setting, L. Hau- 1 �������������������::� 

broe . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  837,564 _ 
Water glass guard, W. G. Halllday . . . . . . . .  837. 467 
Water heater, R. C. Simpson . . . . . . . . . . . . . .  837,741 
Weighing machine, T. S. B .  Parnall . . . . . .  837, 420 
Welding apparatus, electric, Fultou & 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,296 
Welding compound, steel, G.  Wiesmann . . . .  837, 443 
Well construction, D. M. Swain . . . . . . . . . . . . 837,433 
Wheel. See Fifth wheel. . 
Winding machines, adjustable guide wire 

holder for yarn, A. J. Dronsfield . . . . . . . 837, 389 

A 25-Watt Dynamo $5.00 
Wrough t-iron fields, rocking brush ���'i"Jy C�!!W::g.d 'b!::d�!,�;':JI':t� 

either shunt. series or compound. Runs eqn ally well as a motor. 
First-class in every way. Send for one 

. E. Q. WILLlA�IS 
58': S. Clinton St., Syracuse, N. Y. 
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I $ 3 • 0 0 A Y E  A ll '  PUBUSHERS' �llltrt'tan PUBUSHERS' . $ 3 . 0  0 A Y E A R. I 
%' NOTICE NOTICE %' , 9 
I 7"Omt� anb �arbtn� I I � 9 
� Measure. I 0 � X 14 inches. 72 Pages. Colored Cover. 

$3.00 a year : or. wlth the SCIENTIFIC AMERICAN, $5.00 a year. 

I " I .-rr This is a thoroughly practical magazine, dealing 'with 

I� %' 
'jJ the home and its surroundings. An ideal journal deal-

� ing not only with buildings but with country life as well. 

� The aim of the magazine has been to stimulate among its I � readers a . wider interest in the beautifying of the home. 'JC' 
� The articles deal with not only the house exterior but the � 
, 

interior plans and arrangements and the subject of decora- 9 
� tion as well. The garden, as an adjunct or frame of the �.' mansion, receives its full share of attention, and each issue I � d d d 

: � contains examples of artistically planne gar ens, large an 

� small, old and new. There will be published in each issue , 
9 some large estate, and the reader will be taken over the � � buildings and grounds as a visitor. There will also be pub-

I ' lished articles dealing with all phases of practical country life� I DURING 1907 ARTICLES WILL BE DURING 1907 ARTICLES WILL BE 9 
'JC' PUBLISHED ON THESE SUBJECTS PUBLISHED ON THESE SUBJECTS : 9 
9 The Home Roof-A Neglected Opportunity , Well designed Appliqu� for the Home ; �, I How a Woman Made a Worn-out F ann Pay ; A Naturalistic Garden designed by its owner ; 

_� 
The Iris Garden ; Something Concerning Driveways ; 

I 'JC' The Kitchens of Our Forefathers ; Life on an Olive Ranch ; 
Cement and Concrete in the F onnal Garden ; Longfellow's Home ; I Flowers for House and Table Decoration. A MINIATURE ENGRAVI NG Curtains and D�aperies. 

I� 'JC' 0 The magazine is beautifully printed on heavy coated paper, and is elaborately illustrated by handsome engravings made from photographs taken especially for � 'jI this publication. The colored covers change monthly (see reduced black and white specimens above). AMERICAN HOMES AND GARDENS 

I 
should have been a place in every home. Send $3.00 to-day and receive the beautiful November and December issues without charge. Three sample copies, 25c. � 
MUNN '" COMP �NY, Publis�ers, Scientific American Office, 361 Broadway, New Yorh. 

I ��9���9" 9�99��999" " 9'99" " '9��9'��'�9" " " " " " �" 



Classified Advertisements 
Advertising In this column IS 50 cents a line. No less 

tha.n four nor more tban ten lines accepted. Count 
seven words to the line. AU orders must be accom
panied by a remittance. Further information sent on 
request. 

SA L E  A N D  EXC H A N G E .  
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witb flywheel, batteries and spark COil, 1l2�bS. Address 
Duryea Power Co. , Readi.ng, Penn. 

W ANTED.-Coples of our .. Mannfacturer's Index " 
issued some eight years ago. State price. Munn & Co. , 
361 Broadway, JSew York. 

FOR !!,A.LE.-Engine Latbe, swiIljls 9!4 in. takes 25 In. 
between centers ; com

R
lete wltb full sel: change gears 

��tL���
I
�'i,;�:�':i S�o,,:: tIi�Jt�i'i.?¥!l $41.00. Ad· 

B U S I N E S S  O P P O RT U N IT I ES. 

INVENTIONS DESIGNE O. perfected and made prac-
�g��� =���'i;tu�

e
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o
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ress 

WANT ED.-To corres
K
ond with flrst·class artisans In 

�:n���:..\nMfe��; .!'?e�� �
a
l¥'toIA:�1,!,::,

b
!.!rt�= 

to olferlng .teady employment alter �'ebruary 1st, 1007. 
H. A. Thexton, 513 80. 3d St . . Minneapolis, Minn. 

NEWEST DIRECTORY OF CIGAR AND TOBAC(10 
Manufacturers, Leaf Tobacco Dealers, etc. Price $3. 
For furtber Information address '1'obacco Leaf Pub
Iisblng Co., 82 Beaver Street, New York. 

FOR S ALE.-Portable Compressed Air House Clean
ing Wagons and Macblnery sold to responsible parties 
to operate in citIes of from Ove tbousand inbabitants 
upwards. Eacb Portable Uleanlllll Plant has an eaminjl 
capacity of from $50.00 to $70.011 per day, at a cost of 
about $8.00 per day . Capital required from $2,000.00 u\lii 
ii:���ds�t���:uttJ' ����f:!

a
Jp���rl�g�� ����:'�e 

are the pioneers in the business, and will prosecute an 
infringers. State references. Address General Com�'ii?s�'L.t.t" Honse Cleaning Co .. !1453 Olive Street, St. 

WE MANUFACTURE ME'fAL  SPECIALTIES of 
all kinds. Best eqUipment, Send sketch or model for 

:3l\ftf:y�r::;
n
.fv�':.���lg';tr�ty�:�nufactUring Co.,

. 

T Y P EW R I T E RS. 

TYPEWRITERS OUR OWN MANUFACTURE.-
:e�������

an
re:� ,:!,,:���I lMic

¥r t�.;��:� fohOtri'eV: 
friends. American Typewriter Co., 2� Broadway, N. Y. 

T Y PEWRIT ERS. - Caligraph, $5. Hammond, $10. 
Reml�ton, $12. Remlnjlton two-color ribbon attacb-

f:,
e
i3��i20t�eSt�e��� J:�a\?��:·clll.pewriter CO.

: 
Dept. 

WANTED. Thorouglily experienced expenmental 
mecbanics on typewriter work by one of the front struke 
vlsi vle writing machine comoanies. Positions penna
nent. Hlgbest wages. Address XX, Box 77<1, N. 'f. 

SPECIAL BARGAINS.-Remington No. 2. writing two 
colors; Densmore, Hammond, Franklin $15 each, shipped 
R?:,�

l
ra�f�t �:�:������o.�s���efr{ ��ri�g���:::

l
��� 

TYPEWRITERS. -All makes. all prices. Twelve 
�
t
eO:::8t

ln
stE�

n
��:l ��

i
�equ�::.

a
)��: '�;�e:���i88�! 

cbange Compa.ny, Dept. A, 3!3 Broadway, New York. 
POSTAl, Typewriter $25. Only real typewriter at low 

cost. Combines Universal Ke;rboard. strong manifold
ing, mimeograph stenCil cutUD#l. Vi

S
ible Writing, in

tercba.ngeable type, prints from rlbllon. Imperfect 
alignment impossible. Will stand bardest wear ; practi
cally accident proof. . Agents wanted. Write Postal 
Typewriter Co .. Dept. 17, Norwalk, Conn. 

H E L P  W A N T E D. 

SUPERINTENDENTS AND FOREMEN With execu· 
tlve ability and experience in some bi2b grade line 
should learn of openings at our 12 offices. state posl
tlOn desired. Irapgoods, 305 Broadway, New York. 

W ANTED.-A Foreman to take charge of machine 
shop in manufacturing plant, bavlnjl from 12 to 14 ma
cbinists In his cbarge. Applicant must be tboronghly 
K?:�.

ed
dgoAb;o�Wo��g�

u
l�� JM

la
p':.��� ��t�

r
::..� 

and give references. Foreman, Box 713, New York. 
W ANTED TO B U Y  outright several Patents of 

���f::t����
s 

X��r:�qw.
n
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b
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City. 
W ANTED. -Salesmen to bandle hi2b grade, art post 

cards as side line. S atloners, botels, newsdealers, CIgar 
=��, ���ft�';,\

e
�h'!!rc!�g
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K. B. Gould, care Rotograph Co., 684 Broadway, N. Y. 
UNUSUALLY GOOD SALARlEf! and a strOng 

�t���n�':rf�
e
Yn��ea;�

e iJ'bt���?e"ariinrflu�f:�ft��. 
in all newspapers and magazInes creates an un
filled call ·'or men to turn ont cuts. '1'wenty-live 
Hollars to Fifty Dollars a week Is easily made. 
tou can learn this paying trade In New York 
day or evening. Address United States Scbool 
�:'h���EWrring, .466 Pearl Street, corner Park 

W ANTED.-Coorpetent DraIljlbtsman and Designer 
witb experience In ba.ndlln" men. for position witb ma-
��

i
����ri�nc�

al
��p��� �r:!:Lr.;;�efo:��

n
3�¥. 

ACETY L E N E G E N E RATO R  PAT E N T  
. FO R S A L E .  

A.  Ross system. carbide t o  water measured quanti
ties ... No. 69U,773 (1900) for st!ttlonary lighting. B. Water 
to "arbide, No. 738,(110 (1902) for use on vehicles, abso· IU� steady supply wltbout attention frolI' user, and 

�¥d., ex�Mlne
v=f��'irs,

A&�Mitg��lIliams & Co. , 

E X P E R I M E N T A L  W O R K ,  
JOHN F .  PITZ, INC., 89 FRANKFORT ST., makers 

of patterns and models. Every faci l ity for aiding in
ventors to perfect their Ideas. Large and small contracts 
executed promptly. Macbine patterns a specialty. 

AG E N T S  W A N T E D .  
AGENTS WANTED to  sel l best kettles in  world for 

cooking, steaming, straining food of all kinds. � 0 more 
burned or scalded hands, no more food wasted. Sample 
f:

e
bo���C�t1�':"'�a:

Vrite American Specialty Stamp. 

P H OT O G R A P H Y .  
INTERESTIi:o IN PHOTOGRAPHY I Tben send 

250. for 3 montbs snbscription to the leadlIlll American 
Pboto�rapbic Magazine for over a generation. The 
Pbotograpbic Times, Room S, 39 Union Sq .. N. Y, City. 

B�lfl�:��I�ft:g��JM,�: ��W�'s�N..cih���� �J.t�fe:; 
etc. lllustrations for Advertisers. The General Pboto
grapblDjl Co. , 1215 -H'way, Daly'. Theatre Bldg. , N. Y. City 

LUMIERE PLATES. PAPERS & CHEMICALS. 
f�� �sk1:�� t��t:n��f. l�=�rt\V!sr

r
�:a�I� tori!!", �YO�S, Franc!!, and Burlington, Vto . 

Scientific American. 457 
PAT E NTS F O R  SA L E .  

PATENT RIGHTS for sale on new and novel mas
saging instrument ; weighs �ounceB ;  WIde field for 
=:t:

f
N�� �gr��

e market. m. Doyle, 255 West 22d 

PATENT FOR SAL E.-Will sell outrlgbt or on royalty Patented Ventilated Lid for dlnner pails, dairy and culinary vessels. Easy and cbeap to ma.nufacture. Being a house bold article of great merit. Big sales 
'f'd�le��fI�� t.�a�:r��Tlsb��, W.IV'�. to push same. 

AUTOMOBILE PATENT FOR SALE. - Protects 
damllj!(ed tires, prevents skidding. Sure of big sale. 
Made cbeaPly. Not able to mannfacture. Will sell patent 
or on royalty. G. Adall}s, 1000 Spruce St., St. Louis, Mo. 

OFFERS INVITI'lD FOR PURCHASE OF UNITED 
States Patent coverl!l(l: novel and useful device for 
��I�

d
�
n
lt�e'f.

e�'e!.:!tg���!f s.
ose bags. Wm. Oliver. 

PATENT FOR SALE.- I want to sell outrlgbt the 
��ft�

l
s«;:::io '1fe

h
�:e1f i:�lr�r����� ���a:d"e�"s': 

C. C. Dolan, 324 Green Street, Lockport. N. Y. 
PATENTS SOLD ON COMMISSION.-lf you wish 

to buy or .ell a "atent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu
sively. 

M AC H I N E RY F O R  S A L E .  
ALW A YS ON HAND. "ood second-hand machinery, 

also bOilers and enA'ines, dynamos aod motors ; from 
smallest to largest. Write us before ordering elsewhere. 
Liberty Macbiilery Mart. 138 Liberty 8t. , New York. 

THE VERY THING-A HAND PLANER. Onll. 
��la�:

w
d�z':,�

d
'fI��:.

ra
��'it�es��a:,,�

l
t�:;�'it�I'IJ��s: 

Brooklyn, N. Y .  

ST E A M  BO I L E RS. 
THE RECORD of the Hogan Water Tube Boiler 

proves it tbe safest, most reliable a.nd efficient .team 
�:rJ'i>��, §.�?':'""info���tY�fJ>ltt:�s���

an, Ridge
· 

FACTORY A N D  M I L L S U P P L I ES. 
STOP PA Y ING WATER RENT at yonr mill or fac

tory. Erect a Caldwell Tank on a Caldwell Tower or 
�:: ::c:l���ron b��Y��s?

f 
1t�:�S��:t 

f
g�;���t 

p
¥:(�,?::; 

of references rlgbt around you. Jobn T. Stearns & 
Co., Silk Ma.nufacturers, of Elmira, N. Y., say : 
.. Don't see bow a factory could do wlthont It ." Send 

��lIlJd��
t
§:r�n

C
����ur:v�ll:���. List • .  W. E. Cald· 

GAS-L I G H T I N G  A P P L I AN C ES.  
THE "PNEU·WAY " of lighting gas l Li2hts Welsbacbs witbout electriCitl from button on waIl I Easily 

����il��!':�ti�ing 6�nig�y�����Y8�:' ��f� 
Thousands in use. 

I D EA L  E Y E  M A SS E U R. 
A MOST V A LUABLE AND SU ITABLE PRESENT 

Indistinct vision. muscular troubles, and chronic dis. 
:::� %.�

e
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s
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r
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c
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The Ideal Co .. 239 Broadway, New Ynrk. 

D R A M AT I C. 

B O O K S  A N D M AG AZ I N ES. 
MAGAZINES, Newspapers and al l periodicals at low· 

est club prices. Our catalogne contains a list of S.OOO 
E�f:t�?

i
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l
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i
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Bennett's �agaZlne Agency, 68 La Salle St., Chlcajlo, 111. 

AST R O N O M Y. 
STARS AND PLANETS.-Learn to know tbem at a 

f��::,<:
e 
IT�sll:��g�fu�npf�:�b��:r:':.�o�':�I���f�

n
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ft';r�le
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6�!i"�� a.n.1, h
�'t.'ilgJ�"· P.i'�lf.�:,:, b�d�it;r� 

House. New York.. 

Windmill, B. E. Cassell , . . . . . . . . . . . . . . . . .  . 
Window contrOlling atfacbment, automatic, 

J. B. McKeown . . . . . . . . . . . . . . . . . . . . . .  . 
Window fastener, A. Rosenberg • . . . . . . . . . 
Window screen, T. S. Smith . . . .  ; . . . . . . . . . . 
Window ventilator, J. Horsfield . . . • . . . . . . . .  
Wire stretcber, J. W. Acton . . . . . . . . . . . .  . 
Wire tightener, E. p. Dubrole . . . . . . . . . . . .  . 
Wrencb, W. A. Allen . . . . . . . . . . . . . . . . . . . .  . 
Writing Implement, B . Hardesty 

DESIGNS. 

837,795 
837 ,875 
837, 508 
837, 350 
837,3o:! 
837, 447 
837, 549 
837, 272 
837, 827 

Badge, B. A. Rlcbardson, Jr . . . . . . . . . . . . . . . . 38, 330 
Fence post, T. F.  Jasper . . . . . . . . . . . . . . . . . . .  38,335 
Mower caSing, lawn, M. E. Stanton, 

38,336 to 38,341 
Rug, W. T. Smitb . . . . . . . . . . . . . . . . . . . . . . . . .  38, 333 
Spoons, forks, or simllar articles, handles 

for, G. L. Crowell, Jr . . . . . . . . . . . . . . . . . .  38, 332 
Stove, L. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38, 342 
Toy figure, E. E.  Quaintance . . . . . . . . . . . . . .  38, 334 
Watcb cbarm or slmHar article, K. E. Sav· 

age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " .  38,331 

T RADE MARKS • 

Acid or creosote preparation, carbolic, Vapo-
Cresolene Co. . . . . . . . . . . . . . . . . . . .  58.072, 58, 094 

Ale, McCormiCk Brewery Co. • . . . . . . . . . . . . .  57, 996 
Ales, Arnold & Co . . . . . . . . . . .  ; . . . . . . . . . . . . .  58, 0 1 9  
Antiseptic montb wasb, F. Loeser & Co . . . . .  58, 1 06 
AutomobHes, B. A. Gramm . . . . . . . . . . . . . . . . .  57, 993 
Baking powder, E. Metzenaur . . . . . . . . . . . . . .  58, 1 08 
Beef 011 or fat, Scbwarzscbild & Sulzberger 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 1 3 6  
Beer, Anheuser-Busch Brewing Association . 57, 991 
Beer, Pabst Brewing Co . . . . . . . . . . . . . .  57, 998, 57, 999 
Beer, Ebling Brewing Co . . . . . . . . . . . . . . . . . . .  58,030 
Beer, ale, and porter, lager, Du Bois Brew-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 020 
Bicycle cra1.k hangers, Great Western Manuw 

facturlng Co. . .  . . . . . . . . . . . . . . . . . . . . . . . .  57, 964 
Biscuits, Manabran Laxative Biscuit Co . . . . .  58, 1 07 
Bleacher, deodorizer, diSinfectant, and 

germiCide, A. Castaing . . . . . . . . . . . . . . . .  58,101 
Boats, certain named , Racine Man�factur-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58,01 6  
Boller compound, International Boller Clean-

Ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 104 
Boots and sboes, leatber, W. McKittrick . . . .  57,913 
Boots and shoes, leatber, Copeland & Ryder 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57, 959 
Boots and shoes, leather, Starner-Copeland 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57, 985 
Bread, C.  Trefzger . . . . . . . . . . . . . . . . . . . . . . . .  58, 156 
Butter and cbeese, Blackman & Griffin Co. . .  58, 1 27 
Butter, peanut, J. Koebler . . . . . . . . . . . . . . . . .  58, 1 49 
Buttons, lever cull', W. H. Wllmartb & Co . . 58, 042 
Calcium carbld, Advance Furnace Company 

of America . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 055 
Calcium carbld, Acetylene Gas Illuminating 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58,095 
Cameras, pbotograpb, Folmer & Scbwlng Co. , 
Candles and cbocolates, C. Ill . Rall. . . . . . . . . . 58, 1 53 

57, 887 . 57, 888 1 
Candy, Mannfacturlng Company of America . 58, 150 

Wouldn't You Like to Own This 16 Shot Repeating 
.... _-•. . _ Rifle? $7:75 
Hopkins & Allen .22 Caliber Repeater 

The squirrels and rabbits can't  get away from you when 
you carry this rifle. If you miss one the first time-you have 1 5  
more shots coming almost before he can move. 

It . makes a ramble in the forest a pleasure-productive of full game 
bags -and all the excitement of quick successful shots. 

Description : This is the finest and most reliable repeating rifle ever offered at tbe price. It shoots 22 long or 
short or 22 100g rifle cartridges - 16 shots for shorts and. 12 for long or long nile-and the ejector works like lighming. 
You can deliver 12 or 1 6  sbots (depending ,on the cartndge used) almost as quick as you can pull tbe trigger. THE 
GAME SIMPLY C A N N OT G ET AWAY. 

Quick take-down pauern-full length 38� in .. length of barrel 20 In. -weight S� lbs. Has tbat excellent 
military belt action-the first ever put on an AmerfalD sporting rifle. HAS THE BEST 5AFETY D EVICE-A 
SIMPLE TOUC H OF T H E  LEV ER P R EVENTS A C C I D ENTAL DISCHARGE. HAS THE ONLY EJ ECTI N G  
D EVI C E  T H A T  WI LL QUIC KLY EMPTY THE MAGAZIN E WITHOUT FIRING A CARTRIDGE. 
HAS MORE UN I QUE, D ESI RABLE FEATU RES THAN ANY OTHER 22 CALIBER REPEATER. Has 
beautifully polisbed walnut stock. military butt plate. eV-.f!ry part drop forged-lock work made of sprtng steel. A N  
EXC ELLENT R I FLE F O R  FI ELD, FO R EST O R  GALLERY PRACTICE-SURE TO G I V E  S U R P R I S I N G  
PLEASURE TO I T S '  POSSESSOR. 

PRICE-Safe delivery guaranteed-SU5-IF YOUR OWN D EALER CANNOT SUPPLY YOU. 

BALSAM 
SANITISSUE 

A New 
Tollet Paper 

with hUl jlJrst JWIIIior 
WHICH WE WILL SEND 

revoLvers and shotguns. 

No matter where you are loca.ted or 
what your former occupt..t1on, if you 
are honest and ambitious, I wlll teach 
you the Real E8tate� Insurance and 
General Brokerage Business thorough-

�lpRE'1i:Na�'A"il�\1EUOr��(JJ� 
pany (the largest In America), and 
assIst you to becOJ;ne a prosperous and 
successful buldness man with an 1Jl.. 
come of 83,000 to if),OOO annually. 
Unusual opportunity top men without e8p
Itat to beeome Independent tor life. Valu
able Book and full partlculars FREE. 
Write tod87. Address either omee. 

EDWIN R. MARDEN, President 
Nat'l Co.()peratlve Realty eo. 

866 1m�::8�8l.Bldc. or 8IiJArH�Rt'll':i� :'t�1fo 

Prodaces a pare white, powerful steady l ight, Is absolutely 
safe, and brilhter thau electricity or acetY lene-choap<r  tbaa 

k.rosene. NO OREASE, DIRT, SMOKE OR ODOR. Makes aad 
burns Its own gas. Made In over 100 different styles. Every 

lamp warranted. Write f.r catalog. Agents Wanted. 
THE BEST LIGHT CO., 87 E. 5th St., Canton, O. 

Tha law Agricultura 
By T. BYARD COLLINS 

12mo • .J74 pages, 10& illustrations, cloth. price $2.00 

THIS new and authoritative work deals with the 
sUbject .in a scientific way and from a new view

. 
point. Dr. Collins h as devoted his lifetime to the 

study of ch anging economic agricultural conditions. 
" Back to the soil " was never a more attractive proposi
tion and never so worthy of being heeded as during these 
opening years of the twentieth century. Farm life to-day 
offers more inducements than at any previous period in 
the world's history, and it 1S calling millions from the 
desk. The reason for this is not at first obvious, and for 
this reason Dr. Collins has prepared the present work, 
which demonstrates conclusively the debt which ' agricul
ture owes to modern science and the painstaking govern
ment and State officials. Much of the drudgery of the old 
farm life has been done away with by the use of improved 
methods, improved stock and varieties. All this tends to 
create wealth by increased value of the product and de
creased cost of production. Irrigation, the new ferti liza-

. tion, the new transportation, the new creations, the new 
machinery, all come in for a share of attention. The 
illustrations are of special value, and are unique. All who 
are in any way interested in agriculture should obtain a 
copy of this most timely add1tion to the literature of agri
culture. A full table of contents, as well as sample illus-

· ttations, will  be sent on application. 

PubItshel'8 of 
" 8cleDtlftc AmericaD," 



Valuable Books 
� 

Home Mechanics 
for Amateurs 
l.'his book. b a s  achieved a n  unparalleled success in one 

week, and a Special Edi
tion of 4.000 copies has been 
orn ered. It is by far the 
largest and best book on 
the subject ever offered at 
sucb a low price. It tells how to make things tbe 
right way-th e . •  only " way 
-at small expense. It will 
prove of value to you
much more tban you real 
ize.  Do things with your hands. Send for a circular giving contents-the circu
lars cost only a cent- the 
oook $1.50 postpaid. If the 
book could meet you face 
to face you would be the first to purchase. Tne first 
large edition is almost 
gone, order to·day. 

Scientific American DECEMBER 1 5, 1 90() 

Canned fl:uits and vegetables, Klauber Wan- I genhelm Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 148 Canned vegetables, E . S. Dingley Co . . . . . . .  58,143 Canned vegetables, A .  Tsakomu:l . . . . . . . . . . .  58, 157 [ Cans, J. H. Chidester . . . . . . . . . . . . . . . . .  , . . .  57 958 
Car seats, Hale & Kilburn Mauufacturing 

, 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57,909 , Cement, plaster and tiles and hl'icks made I therefrom, Chrysotil Granite Co . . . . . . . . .  57,884 : Chaills, gold, Ziruth-Kaiser Co . . . . . . . . • . . . . .  58,005 Chocola.tes, s\'i'eet chocolate, and candy, II. 
-I'lmllard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 133 Cigars, W. K.  Gresh & SOllS . . . . . . . . . . . . . . .  57 889 <;Jigars, J. 11', Wilcox & Co . . . . . . . . . . . . . . . . . •  57:953 Clealling and polishing preparations :Mar-

l sJ?all Chemica� Co. . . . . . . . . . . . . .  ' . . . . . . .  67,897 Clearnng compositIOlls, Porcela Co. . . . . . . . .  58, 1 13  Cleaning compounds, J .  T. Stanley . . . . . . . .  57,901 Cloc�s. alarm, Western Clock Manufacturing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58,004 Cloth and piece goods, M. Rosenbaum's Sons 57,949 Coal, bituminous and semi-bituminous H Holverscheid & Co. . .  . . . . . . . . . . . .  . ' . . . .  : 57,890 Coffee, G. B. Farrington Co . . . . . . . . . . . . . . . . . 58,130 Soffee, Consumer�' Coffee Co. of N. 0 . 58,139, 58,141 Coffee, 1'.  R. Rmcones . . . . . . . . . . . . . . . . . . . .  58, 154 I Coffee, roasted, Consumers ' Coffee Co. of I N. O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 140 Coffee. with other ingredients, blend of. S .  S .  I PIerce. Co . . . . . . . . . . . . . . . . . . . . . . . .  58, 135, 58, 155 ! Corn, bunIOn, and wart cures, W. J. Olden-burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 109 Currents, dried, F. W. Jackson . . . . . . . . . . . .  58, 145 I Cycle and cycle hub brakes, New Departure 

Watches with � 

When you buy a HOWARD Watch you have a watch with a 
pedigree-a watch whose origin is certified-accurately adjusted 
to meet every condition influencing its time-keeping qualities. 

The HO WARD Watch is cased by the makers. After being cased it is agair. 

adjusted? .because the H OWARD stan:Jard is so �igh that even this slight change 
of conditIOn must be compensated for m the final adjustment of the 

Manufacturing Co. . . . . . . . . . . . . . .  57,917, 
Price $ l . a O Cycles, cars, automobiles, and parts thereof, 

motor, Aurora Automatic Machinery Co. 310 Pages :J�6 Engravings 
57,918 I 
57,950 ! �o WA RD TW ENTY�THIRD EDITION 

EXPERIMENTAL SCIENCE. 
B y  G EORGE n. HOPKINS 

Re'l)isef1, a/lid G'reaffy Enlar(Jed. 2 Octavo Volumes. 1,100 
Pages. 900 /lt l lstmttofts. Cloth Bound, Postpaia. 

$5.00. Ualf Morocco, Postpaid, $7.00. 
H� X P H1 IU l\l I:iJ N ' 1 1 A I .I ::;CLENCF� is so well known to 

m any of our  read ers t hat it is b ardly necessary now to 
�i: w�rk�e���P8g�ki�� 
decided some months ago that it would be necessary to prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times migbt 
be fu l l y described in its 
pages. Since tbe last 
edition was published. wond e r f u l  developments in wireless tele
graphy, for example. have been made. [t 
was necessary, there
fore, that a good deal o f  
n e w  matter tl h ould .be added to the work in 
order to make it thoroughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac
count of the increased 
!o\ize o f  tbe work, it bas 
been necessary to divide 
it into two volumes, handsomely bound in 
bu ckram. 

R E V J I'l ED and EN J,ARGED EDITION 
The Scientific American 

Cyclopedia ��:�E.::;� 

Dentifrices, toilet creams, and toilet pow-

Dent�e
rr�s , �:�te, 

R��:�in && 
C���d�iph 

. Co: : : : :  g�,g�g 
Depilatory, A. A. La Vigne . . . . . . . . . .  58,044, 58:062 
Disinfectant and insectiCide, Atlantic Refin-

ing Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58,075 VV A T C H 
Dyspepsia cu're, Sawyer' s Dyspepsia Cure Co. 58, 116 
Dyspepsia cure, Universal Dyspepsia Cure Co. 58 125 ! 
mmbalming fluids, Rex Fluid Co . . . . . . . . . . . . .  58 '088 'I 
IOxplosives, high, California V igorit Powder ' 

A watch perfected in this way is far more accurate than one that is put into a 
case not made for it and regulated by the hairspring regulator. 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  58 008 ' 
Explosives, h�gh, Eastern Dynamite Co. , 

, 

IPiber, chemical composition for pre�e
8
��i�O

g 
58,011  

Every HOWARD Watch comes to you complete - case and all-enclosed in a 
velvet-lined, solid mahogany cabinet-accompanied by Certificates of Guarantee, 
giving the movement and case numbers, and the fixed prices at which the com 
plete watch is sold everywhere. vegetable, H . E .  PercivaL . . . . . . . . . . . . .  58,086 

E'ish savory, compounded, Farquhar. North 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 144 

H'lavoring extracts, Foote & Jenks . . . . . . . . . .  58,129 
Fla voring syrup for soda water, �. 1\1. Bed-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57,992 

Sold by all dealers at following prices : 
14·K Gold Cast's 14·K Gold Cnses 

Extra. IIeavy Heavy 

23 J ewelrs, adjut,t cd to Ueat., (;olll UIH! 5 Pos!t!ons $150.00 
19 J ewellS, ad.jusicd to Heat, Cold and S pos�t�()ns • 127.00 
17 J ewels, adjusted to Ileat, (�old and 3 pOSItions • 1 1 0.00 
17  J ew(lls, :ldju"ted to Hent and Cold • • • • 95.00 

$18 •. 00 
112.00 

95.00 
80.00 

Boss & r:rescent 
Filled Cases 

(j-uaranieed 25 Years 

$92.50 
69. 50 
52.50 
81.50 · �'lour, wheat, Kremlin Mill and Elevator Co� 58, 132 

}j' lonr, whe.at, Missouri Valley Milling Co . . .  58,151 
:B'urniture or cabinet polish, J. M. Everhart . 57,885 
Germicide, Rosenzweig & Baumann, Kasse-

Open face watches $10.00 less in gold. and $2. 50 less in filled cases. 
For full illustrated description of the various grades send for the "Howard Watch Book." 

ler Farben-, Glasuren- and Lackfabrik . .  58,089 
Gin, Lazarus  & Nassauer . . . . . . . . . . . . . . . . . .  58,063 E. HOWARD WATCH C�QMPANY. South St., W.altha� M ass • •  " 

Gingham, John V. Farwell Co . . . . . . . . . . . . . .  57,967 
Glass, sheet and plate, Condie-Neale Glass 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .57,906 
Glue and cements, N.  B . Musselman . . . . . . . .  58,047 
Governors for pressure fluid engines, Gardner . 

Glln�f::�:�� �PI����'t�";�d "l��d'i�g" t��is: 
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Tonic bevf'rage, non-medi('inal, E.  R. V. 

Harrison . . . . . . . . . . . . . . . . . . . . . . .  _ . . . • . . .  58,021 
Trucks ,  af'rial, American�La France Fire En-

gine Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57,934 
Turpentine substitutes, liquid, Loos & Dil-

worth . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57, 892 
Typewriters or writillg' machines, F. Dorl . •  57,960 
'\I alv('s, Thermograde Valve C o  . . . . . • . . . . . • . •  57, 986 
Vanillin, Ozone Vanillin Co . . . . . . . . . . . . . . . . .  58,152 
Varnishes, fillers, and japans, A k ron Varnish 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 57,877 
Vf'hicle wheels, G .  S. OgHvie . . . . . . . . . . • . . . .  57 , 91 9  
Vf'lvets and velveteenR, n .  Kupfer & Co . . . . .  57, 969 
Washing machines, rotary, Benbow-Brammer 

Manufacturing Co . . . . . . . . . . . . . . . . . . . . • .  58, 937 
,,\\1'ah'h movements, B .  L. Strasburger . • . . . . .  58,041 
"rat('h movements and watch cases, L.  Man-

heimer & Bros. . . . . .  ' .  , . . . . . . . . . . . . . . . .  58,025 
,rater coolin g'  towers, \Vheeler Condenser &, 

Enginf'criilg Co. . . . . .  " . . . . . . . . . . . . . . . . . .  57, 9:�O 
Watf'l', minC'ral, Apollinaris Co . . . . . . . . . . . . . .  ,58, 006 
Wheat, cooked and flaked, H·O ( Hornby ' s  

Oa tID,,"I ) C o .  . . . . . . . . . . . . . . . . . . . . . . . . . .  58, I :n 
"Thisky, Dowling' Bl'OS. . . . . • . • . . • . • . • . • . . . .  G 8 , 009 
"-Thisk�r ,  Oriental Liquor Co . . . . • . . . . . . . . . . . iJ8, 01 5 
\Vhisky, Straus Brothers Co.  • • • • . . • • . . . . . .  58,01 8  
\Vhisk,v, Lang, Schenck & Co . • • • • . • • • • . . . • .  58,02;:; 
vVhisky, G . Lewy . . . . . . . . . . . . . . • . • . . . . • . . . .  5t<l, ()24 
"\Vhisk,r, E .  l\la rUnoni . . • • . . . • . . . • • . . . . . . . •  5H ,02 6 
\Vhisky, L. N plson . . . . . . • • . . . . . . • • . • . . • • .  , 58, 027 
Whisky, Uapbu('l & Zeugschmidt . . • • . • . . . .  GR,4)28 
",Vhisky, J .  & E . Mahoney . . . . . . . . . . . . . . • . . .  5R , 0�3 
"Thisky, �elson Distilling Co . . . • • . • • . . • . . . .  ri8, O:-�4 
Whisky, Pocatf'llo Mercantile Co . . • • • . • • • . . tt8, 0:3G 
vVbisky, C .  Sehlinger, Sons & Co . . . . . . . . . . .  58 , 040 
Whisky, A .  Brpslauer Co . . . . . . . . . . . . .  58,053, 58,0;;4 
\Vhisky, Calhoun Distilling C o  . . . . . . . . . . . . . . .  5R, 057 
Whisky. W. W. Cooper & Co . . . . . . . . . . . . . . .  58.058 
Whisky, M .  Gans Co. . . . . . . . . . . . . . . . . . . . . . .  58, 064 
'Vhisky, Nelson Distillillj:!;' Co . . . . . . . . . . . . • .  , .  58 ,OGG 
Whisky, Old "76" Distilling Co . . . . . . . . . . . . .  57.0C7 
Whisky,  L.  Rospnsweig . . . . . . . • . . . . . . . . . . . .  57 , 068 
",Vhisky, Sol Rauh & Sons Co . . . . . . . . . . . . . . . •  58,0,69 
",Thi3ky, Strauss, Pritz & Co . . . . . . . . . .  58,070, G8'<I71 
Whisky, W illiam H . Lee & Co • . . . • • . . . . • . . •  58, 07:� 
Whisky, G arrett-Williams Co . . . ,  . . . . . • . • . .  58.076 
Whisky, Beech Hill Distilling Co . . . . . . . . . . .  58. 099 
Whisky, Union Distillirg Co . . . . . . .  58, 1 20 to 58,124 
"''''bisky. Scotch, Kinahan & Co . . . . . . .  57, 9&4, 5t<l, OR2 
'Vine, O riental Liquor Co. . . . • . • . • . . • . • . • . .  58,035 
Wines. S. & S. H . Freiberg . . . . . .  " . . . . . . . .  58,031 
Wire articles, cprtain named, American Steel 

and "-Tire Company of Npw Jersey . . . . . .  57,9::l5 
Yeast cakes, Mrs. McCullough Yeast Co . . • . .  58,134 

LABELS. 
" American Club Cheese , "  for' cherBe, McLeod 

& Ormshoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,235 
" Arabian Slave , "  for cigars, A . C .  Henschel 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,232 
"Congress Spool Cotton , "  for cotton thread 

and spool cotton , Bullard Thread Co . . . . . 13,238 
"Fairy Lights, "  fot' incandescent lamps, 

Sterling Electrical Manufacturing Co. , 
13, 240, 1 3241 

"Hackett' s  Gape Cure, " for a remedy for 
curing gapes in chickens, T .  C .  Hackett 1 3 , 245 

"Itdoesit, "  for a corn CU!'f', O. Koehler . . . . .  13,243 
"Lenox , "  for cotton thread and spool cotton, 

Bullard Tbread Co. . . . . . . . .. . . . . . . . . . . . .  1 3 , 239 
"Old Buc k , " for whisky, Cushing Medical 

Supply Co. . . . .  , . . . . . . . . . . . . . . . . . . . • . . •  13 , 233 
"P. & T. , "  for ham�, Park & rrilford . . • • • •  13,236 
"P. & T. , "  for bacon, Park & Tilford . • . • . •  13,237 
" PhpTlole , "  for a liquid antiseptic hemostatic 

disinfectant, Kpystone Drug Co . . • . • • • . •  13,244 
"Pure Russian Kf'fir, " for a remedial and 

food preparation of milk, Russian Kefir 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,234 

"Shea-Wah-An, "  for a shampoo, L. B.  Peter 13, 242 

PRINTS. 
"Dr. A. Grandjean's Hygienic Adjustable 

Bed Clothes Clam p , "  for bedclothes 
clamps, A. Grandjean, M.D . . . . . • . . . . . . . •  1 , 853 

"Hackett' s  Gape Cure , "  for a l'('medy for cur-
ing gapes in chickens, T. C .  Hackett . . .  1 , 855 

"Men ' s  and Boys' Apparel, "  for men's and 
boys' apparel, H . C. Lytton . . . . . . . . . . . . •  1 , 852 

"Men ' s  Apparel, " for m e n ' s  apparel, W. C. 
Both . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . • . • •  l , 8ul 

"The Simplex Adapter, " for an attachment 
for dental abscess syringes, C .  W .  Hale . 1 , 854 

A printed copy 01: the speCification and drawing 
of any patent in th9 foregoing list,  ot' any patenr. 
in print issued �ince 1863, will be furnished from 
this office for 10 cents, provided thp name and 
nnmber of the patent desired and the date bfo' 
�iven. Address MUDD & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In· 
ventors for any ot the iI�ventions named in the tore
going list. For terms end further partleular� 
addrellS Muon & Co., 361 Broadway. New York. 

What to Demand in 8 
Closet 

Absolute cleanlineu 
assured by /vater ca-\ 
pacity and width 1. '  
lVater surface in bow . 

Water iet at bottom 
of bowl. which cleanses 
the inside of the trap. 
and insur-s bowl being 
absolutely washed out. 

W, 
, dep 

of 
#b, 

T The Sy-Clo Closet as shown by the illustration of the sectional view, 
is formed in a single piece-fine hanu -moulded china-without a crack or 
crevice where impurity can lodge. Unaffected by water, acid or wear. 
No enamel to chip or crack. If your closet is different in any respect, it 

. is unsafe. Replace it with the SY-CLO. 
The name " Sy-CLO " o n  a closet guarantees that it is m ade under the direction 

and supervision of the Potteries Selling Company, of the best lnaterials , and with the 
aid of the best engineering skill, and has the united endorsemen t of e ighteen of the 
leading potteries of America. 

FREE. Send us the name o� your pluDlber, and "We _ill send you a 
valuable booklet " Household Health " . It "Will tell you hoW" t.o be certain 
o� the sanita.tion: o:t'your hODle, and Ill.a.y explain tlle cause of pa.st tllnesliea 
Foa have never nnderetood. 

Lavatories of every size and design made of the sam e material as the SV-CI,O Closet. 
POTTERIES SELUNG COMPANY, Trenton. N. J. 

LET US, BE . fOUR; 'FACTO RY 
WR ITE FOR ESTI MATE ON ANY ARTI C L E  

Y O U  WANT MAN U FACTURED ' S'TAMPINGS, > M ODELS. EX PER. WORK 
WRITE , FOR FREE BOOK LET T H E' C LOBE M AC H I N E  &. STA M P I N C  CO. - 1}-70 H ijm llton St., Clevelaria, O .  

Our Filters Purity, Dendorhe, 
Decolorize. Booklet, Free. B d -DON'T D R I N K- W R Buhring �later l'n .... fylng Co. alar 6 8  :i\Iurray St., New York U 

" Kf!!:.':.E " B A L L  B EA R I N C S  
For thrust or weight or both. 

�fl �r!��gi_iUj!.P8:�f:h:�d ��. 10 cts. in Stamps for samples. 

PRESSED S T E E L  M F G .  C O . ,  5 4 5  The Bo u rse, Phi la" Pa. 

l·"&:r�a� C orliss Enldne., Brewers L'!l!5 and Bot�J i?r8 Macbinerv. 1.�HE VI I/rER 
• MFG. CU�, 899 Clinton St., Milwaukee, Wis. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. SpeCial Machinery. 

E .  V, BAI L LAR D .  24 Fran kfort Street.  New Y o r k .  

RUBBER Expert Manufacturers Fine Jobbing Work 

PARKER, STEARNS & CO., 228.229 South Street, New York 

GEO. M. M A Y E R , 1131 MONADNOCK, CHICAGO 
WORKING D R A W I NCS 

IVl R . I N V E N T O R 
Send us your models or drawings for our lowest prices. 
We can develop, perfect 01 manufacture }our invention. 

MONARCH TOOL CO., 128 Opera Place, Cincinnati, O. 

DRY I N II ����!���'h!��c���:
d
o�18�Ydr��:r;��ie:' ��� ��!�� 

and other Granulated Materials. t:;. E. WORRELL, HANNIBAL, MO. 

Dies, Tools, Models and Special Machinery. m:��,,::'���:',::,":,"; HOEFT &. MOORE,  Ch icago, U .  S. A. • 
(lFFICI> fi5 8T Jo ) n tj  A v �"'V" WORKS II<DJA-N;4: /Ji F R,AcNICLll'< S:r'lI'l:'1S 

Specialt ies & Patents Bought a n d  So ld  
American Comm(\ree & Specialty Co., Inc., 9 5  Dearborn St., Chicago �TH£ S C H  e:: R D T L E  S T"A M P  C O . STE E L  STAM P S ,  LUHRS .!. F I G U RE S. B R. I D G E P O R.T C O N N .  

-I'fOYELTJES & PATENTED AR1'ICLES 
MANUFACTURED BY CONTR'ACT. PUNCHING DIES, SPEC)Al MACHINERY. E.KONIGSlOW' 5TAMPING & TOOL WORKS, CLENE LAND,  O. 

Experimenta l & Mode l  Work 
Oir. &: advice free. WID. (}ardam & Son. 45-51 Rose St.N. Y 

LEARN PLU M B I NG ttr;�7o;::fg�n�b��i 
under the supervision of expert plum bers will  enable 
you to earn regular plumber's wages. We h ave a specia.] 
department to aid ":mr students in f<ecuring a pOrlition 
after graduating. Wr;te to-day fm B' REE ILLUS
TRATED CATA LOGU ru ST. I,OIJI� T ltA I J E  SCHOOL, 3972 O live �treet, �t. j,onis, :Uo. 

tt1l ��fo(!k��!IOg�PO����!�'�: 
25c. Parlor l1ricks Catalog'11e, free. 
MAR'l'INKA &' CO., Mfrs . •  4\J3 Sixth Ave., New York. 

LEARN WATCHMAKI NG 
W e  teach it thoroughly in a" many months as It 

formerly took y ears. Does aw ay with tedious apprer ... 
ticeship. Money eaJ'ned while studying. Positions se .. 
cured. Easy terms. Send for catalog. 
S'1'. ],O{;IS VJ A'l'CUllIAKIN G SCIIOOL, St. Loulo, 110. 

MASON'S  NEW PAT. WH IP  HO IST 
for Outrigger hoists. Faster than Elevators, and boist 

direct from teams. Saves handling at less expeul:Se. 
Manfd. by VOLNEY W. lVlASO N & ('0 .. Inc. 

Providence, R. I.t L .  �. A. 

I H Y (H TO R S We manufacture M ETAL SPE-
CIALTIES o;f all kinds, to Ol'd�r; 
largest eqmpment; lowest prlC .. 
es. Send sample or 

model for low estimate and best expert adViceF R EE 
THE EAGL E '1'OOL CO .. Dept. A .  t'ineinnatl, O. 

r How to Build 
Ice Yacht 

an 

SCIENTIFIC A M E R I C A N  SUPPLEMENT 1 1 54 
describes exhaustively and clearly the R u ild
i n �' o f  a L a t..- .' u It� e  Boat. Full working 
drawings accompany the text. 

The SCIENTIFIC A MERICAN SUPP LEMENT 
1 1 9 7  contains an article in which the con 
structIOn of A n U p-to-Date I " e  Sloop is 
careful ly explained with the help of complete 
drawings. 

In SCIENTIFIC AMERICAN SCPP LEMENT 1 25 3  a n  i llustrated article i s  published o n  A .J i b
H e a d e d  llI ainsail S l o o p  Ice Ya"h t .  

I n  SCIENTIFIC AMER ICAN SUPPLEMENT 1 5 5 6 
is published an article on Im proved Ice 
Yacht construction, a craft being described having a Hollow Bac k b o n e  and 2 5 0  
Sq u are Feet o £  Sail Area. 

Each article is accompallled by Complete 
W or k i n g  DraW'in�s. 

The en hre set of four papers h ere enumerated 
will be sent by mail on receipt of 40 cents. 

Any smgle number can be supplIed for 10 
cents. 

Order from yom newsdealer or from 

MUNN &. CO., 36 1 Broadway, New York 



Ru 
Con 

Elevator & 
or Belting 

FOR C O l'oo 
BROKEN S'J 
PULP, GRA\ 

G AND L I F T I N G  
OAL, COKE, WOOD 
" D, SUGAR, etc. , etc. 

SPECIJ� } {" } ',  
EXCEPT!' 

T RVCTION 

QVALITY 

NEW YOR �LTING & 
PACKING CO. > Ltd. 

91-93 CHAMBERS STREET, NEW YORK 

on" ,', .... o.,".'"re.o. c���e:y 
the u pon requelt.  Write today. Addre s s  

"'lllonuf.ctoTeTB {)f :'!r�th�g���t!'i�b�'��B Liner 
2 1 6 C A R R  STREET ST. LOUI S,  MO. 

CRUDE  AS B ESTOS  
DI R ECT FROM M I  NES 

I P R E PA R E D  r R . H . M A RTI N ,  ASBESTOS F I BR E  OFF ICE .  ST . PAU L B U I LD I N G  
f o r  Man ufactu rers u s e  220 B 'way, N ew York . 

tel; m ii :It ;) 
Statlonaries, Portables, Roisters, Pump
ers. Sawin" and Boat Outfits, Combined 
witb Dynamos , 

Ga�oline .. Gas, 1i.6roseD e. 
Send jor Oatalogue. 

State Power Needs. 

CHARTER GAS EN G I N E CO . ,  Box 1 48 ,  STER L I N G ,  I LL.  

Scalos A i l  varietl eS at lO w eS (  pnces. Best nRllr, oa, d 
Track and 'Vagon or Stock 8cal e� made. 
Also 1000 useful artIC les. including- Safeb. 
SeWing Machines, BicYCles, Too l s .  etc. � ave 

,-MoneY. Lists Fre e CHICAGO SCAJ.1l: co • .  Ch.icago. Ill.  

Bausch &, Lotnb 
Reading Glasses 

__ .ir,$i� � 
The lenses of these large magnifying glasses are carefully 

ground and polished and are mounted in durable nickeled rim 
with ebonized handle, Every SCIENTIFIC AMERICAN reader I ought to have one of these glasses. There are hundreds of things 
in every day work that are easier to see with a lirtle magnification. 

P R I C ES , � :��� :��:: $n�: ��:: ��l�: �����f. on 

Bausch & Lotnb Opt. Co • •  Rochester. N. Y. 

NhW YORK BOSTON WASHINGTON 
CHICAGO SAN FRANCISCO 

The Good Power 
Should be simple, easy to run and keep in order, of full 
rated horse power. economical in fuel and the use of 
oil,  free from t h e  necessity of repairs and so con� 
structed as to endure indefinitel y. These power essen
tials apply in a b igb degree to tb e 

I H ( GASOLINE 
• • • ENGINES 

In addition they are adapted to every power use and 
requirement. They give perfect satisfactIon under 
proper instal ment. 

11hev are made in several styl es--Horizontal (like cut 
here shown ) .  Stat i onary or Portable, 4, 6. 8, 10. 12, 15 and 
20 hor�e power. Vertical, 2, 3 and 5 horse }Jower. 

Buymg an I H. C. GaSO l ine Engine puts you rig-ht and 
keeps you rigp.t on t h e  power q uestion. A complete in
vestigation of these facts will serve your interest wel l .  
Better begin a t  once by writing f o r  o u r  engine catalog. 

I nternat i o n a l  Harvester Company  of Ame rica ( I nc.) 
? C lion roe Street. Chieug'o, Ill. 

LV'KI� 
TAPES AND RULES 

ARE THE BEST. 
For sale everywhere. Send tor 

Catalog No. 16. 

L V F K I N  R V L E C O. 
Sag i naw. M ich .. U .  S. A. 

N e w  York anrl London. 

Scientific American 

If every prospective purchaser of a touring car 
knew what we know about Type XV Pope-Toledo, 
ten times our factory capacity would not supply the 
demand. We shall build Type XV so good that 
our capacity will be limited to 500.  

Six t o  Sixty Miles a n  Hour o n  High Oear ; Chrome 
Nickel Steel Construction throughout; Selective Oear
set ; Pour Speeds ; Deutsch Waffen Pabrik Bearings ; 
Mechanical Valves ; Multiple Metal Disc Clutch . 

Send for complete advance literature 
Pope Motor Car Co •• Toledo. O. 

Members A"Isociation Licensed Automobile Manufacturers 
We exhibit in New York at Madison Square Garden only January 12 to 1 9  

Jls JI Prtstnt 
Why not one of these 

NEW YORK 
STANDARD 

I "Chronographs?" In Silverode 
Case 

They combine a 1:..5 second hand with an accurate 
movement and will ever be a reminder of the donor. 

.fill Jewelers Sell Them 
They .fire Fully Guaranteed 

New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 

BEAUTIFUL PENS IN SILVER AND GOLD 

PAUL E. WIRT 
FOUNTAIN PEN 

makes the most acceptable and lastingly appreciated 
Xmas gift for either lady or gentleman. There is no 
uncertainty about the recipient getting unending satis
faction from a Wirt Fountain Pen. It is 
ALW AYS READY-ALWAYS WRITES. Best 
by test of a quarter of a century. 

Made in 1 0 0  sty les. to suit all hands an d  purses. 
Sold by leading dealers everywhere. 
Send for Illustrated Catalogne and Price List. 

Box C 23. Blo.omsbu rgh , Pa. 

DECEMBER 1 5 ,  1906. 

S TEA M  US ERS 

lalnDow Packing 
The original and only genuine 

red sheet packing. 

The only effective and most 

economical flange packing III ex

istence. 

Can' t blow Rainbow out. 

For steam, air, hot or cold 

water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark-the 

word Rainbow in a diamond in 

black, three rows of which extend 

the full len�h of each roll. 

Manufactured exclusively by 
PEERLESS RUBBER MFG. CO. 

1 6  Warren St., New York 

UNIVERSITY 
SHOE 

( Trade - M ark. ) 
Heaviest oily gra i n  leather-tan col

ored. Watertigh t (:onstruction. Com
fortable and nearly indestructible. 
Send for pampblet 

J. P. TW ADD ELL, 
11l10-1211l 111arket St •• Philadelphia 

This watch on ly $2 1  
In offering this fine higb grade 

Hampden watch at $2 ' .  we be
lieve we are gIving readers of the 
SCIENTIFIC AMERICAN the greatest 
watch value ever offered for the 
money. It is a gentltlman's size, 21  
f u l l  ruby jeweled, perfectly adjust
ed Hampden movement, open face, 
20-year gold filled case, and is guar
anteed to pass inspection on any 
railroad in the United States. Jew · 
elers ask $31 for this watch, but we 
will send it to :you on receipt of 

�hoto of watch (reduced) $2 I .  W e can also furnish the 
sa,me watcll in 17 jewel for $ 1 2.85. the regular price of which 
is $18 iu jewelry stores. Either of these watches will be sent 
upon receipt of price with privilege of return if not exactly a& 
represented. Isn't this a fair proposition 1 

We also want to mail you vur �andsomely illustrated catalog of 

}!����'Nr:,���i��.
s, ��t�lf(�:'i����ili;�ft's }1!R��� Goods aud 

JOHN C. PIERIK & CO., SO Pierik nIdg. ,  Spl·jngfteld, III. 

THE DIAGRAPH 
(Trade Mark Registered) 

T h e I m p roved stenci l  C utt i n g  Mach ine 
Is a saving o f  90 per cent i n  your Ship

�ing Depl1rtment worth considering ? 
Just a word will  bring cur free 

illustrated book let describinll th e 
D 1 agrap h  and our " No Error " Sys
tem of shipping goods . 

Amerl('nn JUau:ro;ph Co. 10 N. Second Street, St. Louis, U. S� A. 

Saves Half Your I----IJI!II!!�!IC 
Coal Bill 

because the heat which usually goes 
up the chimney ,is caught and made 
to do its full duty �y the 

New fr a Radiator 
consisting of scientific arrange
ment of perpendicular tubes 
which arrest the most heat and 
create a greater circulation 
than any other known means. 
Saves half your fuel bills 
heats an extra room 
additional expense, and they 
fit any pipe. Ask your dealer, 
or us, for full particulars. 

WILMOT CASTLE CO . .. __ .:-_;;;;;;;;�. 

Get priCles on 
1 1-2 to 24 

h.  p. Engines 

!:f�::�1f� Motion Pictures 
NO EXPERIENCE NECESSARY 
as our instruction Booll c..r.d 
1 4Buliness Guide" tells aU. We 
furnish Complete Outfits with 
Big Advertising Posters" et'J 
Humorous dramas brimful offu.l, 
travel, history, religion, temper· 
ance work and songs Ulustrated 
One man can do it. Af:tonishing 
Opportunity in any locality for a man with a little money to show 
in churches. school houses, lodge halls, theatres. etc. Big profits each entertainment Others �o it, wby not you '1 It's easy ; write to us and we'li tell you 

JIow. (Jatalogue free. 
r\MUS/lMENT SUPPLY Co.. 467 Gbemi •• l B •• k Bldd .. CBlllAGO 

R- DITDILI!'.P:��:� . . 't • (·H·BlSLy. a  eel If. £AHDT·sD IT C:'HICA G o · n/,o U'.',", 
16 to �1 South Clinton !!jlil"ee�., 




