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NEW YORK, SATURDAY, APRI.L 1, 1 899. 

ADMIRAL COLOMB ON THE SPANISH WAR. 

Admiral COI0l1lb, who is the li terary Mah an of the 
British navy, has lately contributed a paper to the 
Royal United Service Inst itu tion, entitled" 'I'he Les
sons of the Spanish·AllIerican 'Var. " The conclusions 
of the admiral are quoted an d d iscussed at conside
rable length in a recent editorial in Engineeri n g, 
which is repri nted in the current issue of the SCIEN
TIFIC AMERICAN SUPPLEMENT. We cOl111 llend the 
article to our readers as forming a comprehe; lsi ve ex
p1·ession of e�pert opinion on the part of the people 
who more than any other have reason to be intere�ted 
in the technical results of the war. 

The most im portant cri ticislll is that which cal ls in  
qUestion the  wisdom of the defensive policy wh ich 
largely characterized our naval campaign in the At
lan tic. Admiral Colomb considers that our  proper 
strategy was to ser.d at once an adeq uate force to the 
coast of  Spain. "The seizu re of Min orca as a base 
would probably," he says, ., have been an easy opera 
tion: and in any case it would h ave been llIorally  cer
tain that if this action had been taken, n othing offen-
8ive on the ot her side of the Atlantic could have been 
thought of by Spain."  In view of the pitiful unpre· 
paredness and incompetence of the Span ish navy, Ad
miral Colomb is undou btedly correcr ; but no one knew 
at the outbreak of the war that the Spanish ships 
could not make half  their trial speed or that Spanish 
gun n ers could not hit  anything. It is easy to be wise 
after the event. The Spanish fleet on paper was too 
fOrlllidable in strengtt anI] numbers for ou'r fl eet to be 
able to seal it up in the home ports ; and, by placing 
the theater of the war on this side of the Atlantic, we 
placed upon the enemy all the onus of the coal supply· 
question-a consideration, by the way, that primarily 
led to Cervera's premature undoing. 

Adm iral Colomb is the father of the naval policy 
Whose creed is that the best and most economical coast 
defense is a fleet of ships blockading the enemy's ports. 
Hence we are not surprised that he condemns the " sort 
of panic " which seized the people of the Atlantic coast 
and led to al l the incon veuience of closed harbors and 
mined channels and waterways. While  the pan ic  was 
certain ly  uncalied for, the wisdom of closing o u r  har
bors was undoubted : for, even if we had blockaded 
the Spanish coast, it was reasonable to suppose at the 
time that our ships were too fe w to absol utely prevent 
the escape of some of the faster cru isers, any one of 
which might h ave wrought ha\'oc in u n protected har
bors. 'Ve know now that, even if some Spanish ships 
bad escaped, they would have been comparatively 
harmless; b ut we did not know it then, an d our con
servative plan of campaign was j ustified by existing 
circulllstances. 

Admiral Colomb believes that ships are better than 
batteries. Sh i ps will be too much engaged in hunting 
sh ips to take the time and run the risks involved in 
entering harbors to bombard cities. Thus he says: 
.. No naval officer with his hands free would, in war, 
proceed into New York Harbor in order to damage 
New York, even if  he bel ieved there were no batteries 
and no m ines to prevent him. "  To this Engineering 
makes the pertinent reply that we find an i nstance of 
the effect of the possibi lity of bombardment i n  the 
Manila campaign, when Admiral Dewey silenced the 
batteries at Manila by a threat of bom barding, not the 
batteries, but the town,  i f  his ships were molested. 

Except in the case where a country has an enormous 
navy in  proportion to the length of its coastline and 
the exposure of its sea board cities, a certain amount 
of coast defenses is not only advisable but imperative
imperati ve if the navy is to be set free to do its legiti
mate work of hunting down and destroying the enemy's 
ships. 

. .  ' .  

THE GREAT CENTRAL RAILWAY OF ENGLAND. 

The Great Central Rai lway of England is an i m
pOl·tant engineering work which ha.s j ust been com
pleted, the first train starting on March 9. An import
ant collection of rai l way l ines in the center of England 
have now been combined and provided with a London 
terminus. Since 1868 no new railway from the north 
has entered into London, and in thirty years the 
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growth and development of England, and even Lon
don itself, would really seem to necessitate the ven
ture. The old Manchester, Sheffield and Lincolnshire 
system from a prov incial east and west l ine now takes 
its place among the  great north and south trunk sys
tems, giving what, under �xistiIlg conditions, would 
appear to be the last i lllPortant through route which 
can be added to the rail way facilities of the metropolis. 
The Great Central system q uietIy extended itself 
southward to meet the gradual north ward progress 
of the Metropolitan Company. When Annesley was 
reached the directors boldly announced their intention 
of secnrinl! access to London i ndependent of the Great 
Northern syste m, over wh ich theit· southern traffic 
had hitherto been sent. 'Vith the exception of some 
heavy work at Nott ingham, the extension to a junc
tion with the Metropolitan system presented few en· 
gineering difficulties. The new railway comes into 
London by way of \Vi l lesden Green and St. Joh n's 
Wood, and the terminal  station, to be known as the 
Marylebone Station , i s  j ust west of Regen t's Park, 
and is located on the Marylebone Road. Thirty-seven 
acres were required for the terminal .  The passenger 
station site h as an area of n ine  acres, and is 1,000 feet 
long and 435 feet w ide. Of t h is, a section 180 feet in 
width wil l ,  for the present, be occupied by three plat
forms and five lines of tracks. No attempt has been 
made to produce a particularly expen sive station, but 
it is in  excellent taste, as it  is purely an engineeri n g  
work, and is not covered with shalll architecture. T h e  
large term inal hotel i s ,  however, very handsome. It is 
probable that the Lon don extension of the Great Cen
tral Rai lway wi l l  cost altogether some $50,000.000. The 
huge freight warehouse is 385 X 255 feet. The cars 
are run i n to it on the groun d level, and they can then 
be lowered bodi ly  by elevators into the basement, and 
the upper floors are provided with cranes. Hydraulic 
and electrical appliances are used throughout the yard 
for the rapid moving of freight. 

....... 
NEW YORK TRUANT SCHOOL. 

In New York city, or, more propedy speaking, that 
portion of it termed the Borough of Man hattan, the 
rules of the Board of Ed ucation regarding truancy are 
strictly enforced, and education is truly compulsory. 
Those who persist in playing truant are sent to the 
Tmallt School, in  East Twenty-fil ·st Street, where, for 
two or more weeks, the boy is detained as a prisoner; 
but he is a prisoner only in nallle, for, while it is  true 
the door is locked, there are no bars nor anything  else 
w h i ch suggests a reformatory. There are t wenty·twQ 
men and two women employed in the borough as tru
ant or attendance officer!'. They investigate the cases 
of truancy reported by the princi pals of the schook;. amI 
visit the parents of the children and try to get the pa
rents to co-operate in seeing that the pupils atten d  
school regularly. If this is unavail ing, i t  is  t h e  d u t,y o f  
t h e  attendance officer t o  take. t h e  little offender to the 
Truant School, where the acting superin tendent de
cides whether or not he shall have another chance, 
for the boys are committed to the school only as 
a last resort . When a boy begins to absent himself  
from school, he �s  caught by the officer, asked the rea
son, and reprimanded. Then the attendance officer 
calls on his parents and reads them a copy of the com
pulsory education law. If this fails to l IIake the boy a 
regular attendant, he and one of his  parl:Jnts are SUlll
moned to a private hearing before the superintendent. 
Every case is  carefully considered, and i f  there seems 
to be an antipathy between the teacher and the boy, 
he is transferred to an other school. Sometill les these 
persuasive tactics are not sufficient . •  Then the boy is 
put on probation for two weeks, and he m ust bring in  
a card to  the  superintendent, showing that he has been 
a regular attendant at school and his conduct has been 
good. If the small truant persists, however, in pursu
lUg his rebell ious career, there is noth ing that can save 
him from incarceration in the Truant School. 

The boy is kept in the Truant School at the expellse 
of the city for two weeks or more, and this time can 
be extended to even six weeks if necessary. When a 
boy leaves the Truan t School he is put for two months 
on parole. During that time he must report at regular 
intervals to the superi ntendent. If his conduct has 
been excellent, he is  allowed to drill on Friday even
ings w ith the truants. The work which has been 
done in the truancy school is very remarkable. The 
boy is taught �y kindness and appeals to his moral 
nature, and there are no cases that sooner or later do 
not yield to all the influences to which they are sub
jected. 

The building itself does not cal l for special attention. 
It was built originally for the Childrt'n's Aid Society, 
and is only fairly well adapted to the purpose. The 
boys sleep in dormitories, and to some of them it is 
their fi rst experience in sleeping on a bed, for the 
pupils of the Truant School are cosmopolitan to the 
last degree. They incl ude Americans, Italians, Poles, 
Russians, Jews, and Irish. They rise at 6 in the 
morning,. d ress and march downstairs, where they 
wash. Breakfast is eaten at 7 O'clock, then they make 
their own beds and do part of the kitchen wOl ·k.  At 8:30 
they again wash and brush up for school. Then come 
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various studies until 12 o'clock. From 1 o'clock until 
3 o'clock the school is in session agai n, and they are 
then allowed to walk up and down for an hour in the 
little courtyard, for, unfortunately, the school is shut 
in by high buildings. 'rhey h ave supper at 5 :  30, and 
at 6 :45 they have a regular m ilitary drill. Promptly 
at 8 o'clock the boys go to bed on their little iron bed
steads. So well are the boys treated that they very 
seldom think of escape, and if they do, a half hour in 
a dark but well ventilated closet will always bring 
them to terms. The work that has been done speci
al l y  among the east side truants by the acting superin
tendent, Mrs. Algel" has been very remarkable, and 
sho ws what boys really need is a friend. 

• • • 
A GROSS VIOLATION OF PRINCIPLE. 

At a con ference of the d i plomatic representatives of 
the Lati n-American countries which com pose, with the 
United States, the International Union of American 
Repu bl ics, recently held at the State Department, it 
was decided that the admission of advertisements in 
the publications of the bureau should be continued, 
and that al l moneys received by the bureau from adver
ti!�ing, etc. , should be paid to the Secretary of State 
for deposit  in the  Treasury of ·the United States to the 
credit of the bureau fund. It was also decided that 
the Executive Committee should have power to specifi
cal ly  authorize. if it saw fit, the solicitation of adver
tisements and the sale of the bureau publ ications by 
agents working on a comlllission.  

It is ilnpossi ble to m istake the purpose and effect of 
this compact. Its pu rpose is to increase the funds of 
the bureau by lending al l the " drawing power " of the 
govern ment to the advertisi ng col umns of what is prac
t ical l y  a trade journal, and its effect is to set up the 
gtwernment in the publ ishing and advertising business 
in direct and disastrous com petition with the interests of 
a certain number of its own citizens. In other words, 
the publish ing and advertising interests find themsel ves 
in the anomalous and vexatious position of contribut
ing to the su pport of a govern ment which is using its 
powerful i nfluence to capture the very trade upon 
w hich those i nterests subsist. 

Now, an yth ing more unconstitutional than this ac
tion of the bureau, or ai m ing more d irectly at the 
rights of the individual citizen, it would be difficult to 
imagine. In the fir�t place, it is a flagrant abuse of the 
functions of a popular and representative government 
that the interests of one section of the cOlllmunity 
should be sacrificed for the enriching of another sec
tion. 

The bureau already recei ves an appropriation to cover 
the expense of printing and publ ishing its l iterature, 
as do the other bureaus of the United States govern
ment. By what special favor, then, is this particular 
bureau �Ilowed to enter into com mercial enterprise and 
use the government nallle to fill its own coffers at the 
expense of the legitimate trade publications ? 

'l,'he v iolation of principle is extremely dangerous as 
a preeedent for further legislation of the kind.  If the 
Bureau of American RepUblics is justified in filling its 
coffers by dabbling i n  trade, why not the other 
bl1l'eans ? And if  we had all the bureaus similarly en
gaged and reaping the inevitable profits, we should 
have the ridiculous spectacle of a trading and manu
facturing people supporting a great rival concern 
(theil ·  own government), whose operations were eating 
the very heart and l ife out of their own ind ustries. 

We were will ing  to believe that the parties who have 
been responsib le  for this miserable piece of business 
had acted without looking at the question in all its 
aspects ; and we fully expected that when its injustice 
had been poin ted out, as it has been, in ol,.lr own and 
many other journals, the bureau would act on the sug
gestion and discontinue its insertion of paid advertise
ments. It seems we were mistaken. The gentlemen 
who control the bmeau find the i ll-gotten gains too 
profitable to be so readily let go, and the recent COlli
pact at the State Department shows that we are sti l l  to 
be subjected to one of the most u nblushing and extra
ordinary abuses that ever brought discredit upon a 
popular government. 

.... , . , . 
GEOGRAPHICAL NAMES AS LEGITIMATE TRADE 

MARKS. 

An interesting decisbn has recently been rendered, 
touching the protection obtainable at common law on 
the use, as a trade mark, of It geographical nallle pure 
and simple. The d ifficulty of procuring the registra
tion of trade marks for this class of names is well 
known, and the difficulty has increased in  recent 
years, the Patent Office protecting itself in  t.he posi
tion it assumes in refusing to register trade marks 
coming under this denomination, under t.he claim that 
it ·has no option, owing to the statutory regu lations. 
Many i nstances arise, however, in  which the geogra
phical significance of a term is remote or far-fetched, 
and in many cases sOllie obscure town or place is cited 
as a reason for refusi ng the reg-i stration of a trade 
mark, which name is entirely unknown to the appli
cant, and almost enti rely so to the public at large. 
Such a strict application of the statute often works 
hardship, a.nd doubtless leads to many anomalous con-
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sequences. It sometimes places the department ill the 
position of refusing registration for trade names which 
have been in use for many years, and which are 80 far 
recognized as commercial property as to be readily 
sustained in courts of law. All this leads one to hope 
for many radical changes in this feature of patent 
practice, and it is understood that remedial measures, 
with a view to unifying the statutory and common law 
practice, will be recommended in the bil l  which is being 
prepared with so much care by the commission h av
ing charge of the revision of patent and trade mark 
laws. No doubt any change in this d irection will be 
welcomed by the officials in the trade mark depart
ment of the Patent Office and will enable them to fol
low in their ministerial duties the best rulings of our 
high est courts of law. 

The case cited herewith is the American Waltham 
Watck Company vs. United States Watch Company. 

MASSACHUSETTS: Supreme Judicial Court, March, 
1899. 

Holmes, J.: " This is a bill brought to enjoin the 
defendant from advertisi ng its watches as the' Wal
tham Watch ' or • Waltham Watches,' and from mark
ing i ts watches in such a way that the word' Waltham ' 
is conspicuous. The plaintiff was the first manufac· 
turer of watches in 'Valtham, and had acquired a great 
reputation before the defendant began to do busines8. 
It was found at the hearing that the word' Waltham, '  
which originally was used by t h e  plaintiff i n  a merely 
geographical sense, now, by long U8e in con n ection 
with the plaintiff's watches, has come to have a second
ary meaning as a designation of the watches which the 
public has become accustomed to associate with the 
name. This is recognized by the defendant so far that 
it agrees that the preliminary injunction granted i n  
1890 against using the combined words 'Waltham 
Watch' or • Waltham Watches ' in advertising its 
watches shall stand and shall be embodied in the final 
decree. 

.. The question raised at the hearing and now before 
us is whether the defendant shall be enjoi ned further 
against using t.he word ' Waltham ' or • Waltham, 
Mass. , '  upon plates of its watches without some accom· 
panying statement which shall d istinguish clearly its 
watches from tho'5e made by the plai ntiff. The j udge 
who heard the case found that it  is of considerable 
com mercial importance to ind icate where the defend
ant's business of manufacturi n g  is carried on, as it is 
the enstom of watch man ufacturers so to m ark their 
watches, but, nevertheless, found that such an injunc
tion ought to issue. He also found that the use of the 
word' Wal t ham ' in its geograph ical sense upon the 
dial i s  not important, and should be enjoi ned. 

"The defendant's position is that, whatever its intent, 
and whatever the effect in diverting a part of the plaint
iff's business, it has a right to put its name and address 
upon its watches; that to require it to add words which 
will d istinguish its watches from the plai ntiff's in the 
m i n d  of the general public, is to require it to discredit 
them i n  advance, and that if the plai ntiff, by its meth
od of ad vertisements, has as�ociated the fame of its 
merits with the city where it makes its wares, in
stead of with its own name, that is the plaintiff's folly, 
and cannot give it a monopoly of a geographical name, 
or entitle it to increase the defendant's b urdens in ad
vertising the place of its works. 

" In cases of this sort, as in so many others, what 
ultimat<lly is to be worked out is a point or l ine be
tween conflicting claims, each of which has meritorious 
grounds, and would be extended further were it not 
for the other. (Boston Ferrule Company vs. Hil ls. 159 
Mass . ,  147, 149, 150. ) It is desirable that the. plaintiff 
should not lose custom by reason of the public mistak
ing another manufacturer for it. It is desirable that 
the defendant should be free to manufacture watches 
at Waltham, and to tell the world that it does so. The 
two desiderata cannot both be had to their full extent, 
and we have to fix the boundaries as beRt we can. On 
the one hand, the defendan t must be allowed to 'accom
plish i ts desideratum in some way, whatever t he loss to 
the plaintiff. On the other, we thi n k  the cases show 
that the defendant fairly may be required to avoid de
ceiving the public to the plaintiff's harm, so far as is 
practicable in  a commercial sense. 

" \Vhatever might have been the doubts some years 
ago, we think that now it is pretty well settled that 
the plaintiff, merely on the strength of having been 
first in the field, may put later comers to the trouble of 
taking such reasonable precautions as are commer
cially practicable to prevent their lawful names and 
advertisements from deceitfully diverting the plaintiff's 
custom. 

" We cannot go behind the fi nding that such a 
deceitful diversion is the effect, and intended effect., of 
the marks in question. We cannot go behind the 
finding that it is  practicable  to distinguish the defend
ant's watches from those of the plaintiff, and that it 
ought to be done. The elements of the precise issue 
before us are the importance of ind icating the place of 
JIIanufacture, and the discredit ing effect of distingnish
ing words on the one s ide, and the im portance of pre
venting the inferell!'es which the publ ic  will dra w  from 
the defendant's plates as they now are on the other. It 
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is not possible to weigh them against each other by ab
stractions or general propositions. The question is 
specific and concrete. The judge who heard the 
evidence has answered it, and we cannot say that he 
WitS wrong. " Decree for plaintiff. 

William A. Munroe, Frederic P. Fish, and Frank L. 
Craw ford for plaintiff; Oliver R. Mitchell and Caus
ton Bro wne for defendant. 

. ' ... 
TESTING ACETYLENE GENER.ATORS. 

There are four villages 1Il this country lighted in 
part or entirely by acetylene gas, and a n umber of 
stores, factories, and hotels have installed plants hav
ing a capacity of about two h undred lights each, 
but nevertheless the principal development to·day 
is with that type of generator that is adapted and 
intended for the lighting of such places as d welling 
houses, small stores, offices, or shops, in localities 
where the ordinary city gas is not to be had or is s up
plied at an excessive price. 

Up to the present, the development in generator de· 
sign and construction has rather tended toward m ulti
plicity, rendered possible by the si mplicity with which 
the gas can be generated, and i nventors find that it reo 
quires very l ittle ingenuity to devise a satisfactory ap
paratus for the purpose. 

This multiplicity of apparatus is i nstructive as a 
study, but when they are actually to be i ntroduced 
into communities where their faulty action, especial ly 
in the hands of careless or igno.-ant persons, may 
cause loss of life or property, the idea at once suggests 
itself : How are we to know whether any generator of 
"the host offered for sale is safe ? 

To this  question there is but one answer-test it, 
have some one else test it, or inspect it at some place 
where the generator has been in use for a long time. 
There are other considerations to be reckoned upon 
than the simple possi bility of the appltratus being 
able to supply gas. Among these may be mentioned 
the possibility of the gas igniting through the genera· 
t ion of excessive heat in a generator which contains 
some air, and consequent explosion of the apparatus, . 
although this is liable to occur only in the drip or d ip  
types. Gas Illay es cape into the generator room and be 
accidentally ign ited . The apparatus may be so made 
t hat emptying or charging it fills the apparatus with 
too much air-a fact which soon becomes evident when 
the careless or ignorant operator brings a flame near 
it. Deposits of lime, tar and water in the house pipes 
caused by lack of filters and condensers, too m uch 
heating or violent generation, or an overproduction of 
gas may burst the apparatus or blow out the seals and 
fill the neighborhood with an evil·smelling gas. Many 
other inconveniences may be noted, but these are suf
ficient to show how important it is to have the appa
ratus tested or a satisfactory assurance that this has 
been done by compet.ent persons. 

In this connection the tests made by W. W. Duffield 
under the direction of Prof. Le wes * and Boverton 
Red wood, a sub-committee appointed by the London 
Society of Arts to test the generators submitted for the 
Imperial Institute Exhi;bitiQn (opened Jnne 15, 1898), 
may be of interest. It was decided that no apparatus 
should be admitted until tested and shown to be safe. 
They first adopted the following classification of 
generators : 

1. Those in which the gas is generated by water be
ing allowed to drip or flow in a slllall stream onto the 
top of the carbide. 

2. Those in which water rises round the carbide. 
3. Those in which the c3tt'bide falls into the water, 
Automatic. -Those having storage capacity less than 

the volume of gas generated from the carbide charge 
and a regulating device to stop contact of carbide and 
water. 

N on-Automatic.-Those having a holder large enough 
to take all the gas given off by the maximum charge 
of carbide. 

This classification differs somewhat from previous 
ones, and is interesting for that reason. They then 
laid down the conditions for the admission of appara
tus to the exhibition, of which the follo wing is the sub· 
stance : 

A utomatic Generators. -1. Working pressures Illust 
not exceed that of 100 i nches of water (3'6 pounds per 
square inch). 2. When charged, less air m ust be in
elosed than on e-fifth the capacity of the apparatus. 
3. Shutting off gas m ust stop generation in a season
able time, and a pipe must lead any accidental over
production outside the bUilding. 4. Gas generation 
should not cause excbssive heating. 

Non-Automatic Generators. -1. Working pressure 
must not exceed that of 100 inches of water. 2. Air 
spaces should be as smal l as possible and generation 
should not be accompanied by excessive heating. 3. 
If pipe between generator and holder becomes choked, 
a blow-off seal m ust be provided or water may be al
lowed to escape through the water supply pipe. 

Mr. Duffieid was gi ven a set of rules to govern him in 
his tests, of which the following is an abstract : 

* An interesting series of lectures delivered by Prof. Lewes before the 

Society of Arts wao published in the SCIENTIFIC AMERICAN SUPPLEMENT, 
NOll. 1203, 1204, l206, aud 1209. 
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1. No generator to be tested until a sectional draw

ing is submitted with the signed statement that the 
apparatus is in proper working condition. 

2. Details to be noted before testing : a. Dimensions 
of generating cham bers. b. Charge carbide. c. Cubic 
capacity of gas holder or storage chambers. d. Vapor 
condensers. The cubic capacity of generating cham· 
bers determines the air introduced when charging. 

3. Details to be noted during working : a. Pressure i n  
generating and storage chambers. b. Temperature in 
generating chamber ; the latter is determined by rods 
of tin (melts 4310 Fahr. ), lead (melts 6290 Fahr. ), and 
zinc (melts 790' Fahr. ), p laced in the carbide, and ex· 
amined after generation for fusion. c. Weight carbide 
charged, and time until necessary to recharge in regu
lar working. d. After removing residue, throw it into 
pail of water, noting whether gas is given off. Although 
all generators used the same grade of carbide, the yield 
in gas per pound varied from 3 '55 to 5 cubic feet ; this 
undecom posed carbide in the residue may cause annoy· 
ance and be dangerous. e. If the gas does not leave 
the generator cool, a Liebig's condenser may be used to 
cool the gas before testi ng. 

The generator building was open at all sides, and 
each apparatus was connected to its own burners in
side the exhibition building, forming a separate plant. 
A meter and mercury prebsure governor was attached 
to each machine, and drip cocks provided for pipe con· 
densation. 

Every day a weighed quantity of carbide was sup· 
plied to each exhibitor and a printed record blank 
filled out. This blank contai ned the items : Name of 
apparatus, date, chat'ge carbide, gas generated (by 
meter), equivalent in cubic feet per pound, n umber of 
burners supplied and hours l ighted, kind of burner, 
pressure in generator and in supply pipe, cubic feet of 
gas used per burner hour, volume liq uid removed from 
drips, condition of lime resid ue, water flowing to waste 
during run, and notes as to the general behavior of the 
apparatus. 

.. The generators which combine the largest yield of 
gas wi th strength of material and sim plicity in charg
ing the carbide, and in em ptying the resid ue, are 
those which will recommend themsel ves to the publ iC'. " 

When manufacturers are trying to make good exag
gerated clai ms for their appamtus, as to the n u m ber 
of lights it can s upply, they are liable to overheat the 
gas and be pursued by a consequent long train of evi ls. 
The COmtllittee foun d  that many of the machines sub
mitted had to have their rating cut down before they 
would work satisfactorily. The temperature in these 
cases sometimes was sufficien t to melt tin.  They th i n k  
that portable lamps may b e  dangerous, and should be 
handled with care. They are led to believe frollJ their 
tests that generators can be made which are absolutely 
safe with ordinary precautions, as m uch so as any 
other method of l ighting. 

The concluding paragraphs of this report are worth 
giving in extenso, as they are authoritative. The com
mittee includes such men as Professors Dewar, Lewes, 
Roberts·Austen, and Thomson, Sir Henry Wood, and 
others, all men of world· wide reputation, and it i s  
worth while knowing what they think of generator 
types. They say : 

"We consider that non-automatic generators, with 
a holder capable of taking the gas generated from the 
largest charge of carbide the generator will hold, are 
free from objections attending all automatic genera· 
tors examined by us, and we are of opinion that every 
generator should be fitted with an arrangement by 
which all air can be rinsed out of the generating cham· 
ber by acetylene or some inert gas before action is 
allowed to commence between the water and carbine . 

.. We are also strongly of opinion that every gener�. 
tor should be fitted with a purifying chamber or cham
bers in which the acetylene is purified from ammonia 
and sulphureted and phosphureted hydrogen and from 
other impurities." 

A point not touched upon as yet is insufficient con
struction. Some cheap generators are built of thin 
gal vanized iron ri veted and soldered and dignified by 
the name of gas machine. These generators soon be
co.me dented, and rust through in a comparatively 
short time ; in some cases the tem perature of genera
tion becomes so great with the dip or drip type that 
the solder begins to melt, and it is not long before the 
apparatus leaks and must be thrown out. If generator 
manufacturers were more careful and insurance com
panies or city officials more vigilant in inspection, 
these and other evils would not be possible. In many 
cases the generator maker and his representatives are 
the worst enemies of acetylene lighting. 

As the m ultiplicity of apparatus increases, the public 
good demands that some guarantee of safety be pro· 
vided and that each type be tested thoroughly before 
it is put upon the market. 

• ••• • 
FOR many years it hall been a much disputed point 

whether Moliere died at No. 34 or No. 40 Rue de Riche
lieu, Paris, and whether 34 or 408houl<1 bear the bronze 
tablElt. Both houses had their partisans, which caused 
many q uarrels. At last it has been decided it was in 
No. 40 that the great writer of comedies died. 
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TRICK WOOD J'OINING. 
In the SCIENTIFIC Al'tlERICAN for April 25, 1896. we 

published an article on trick wood joi n i ng, a study of 
which led one of our correspondents, Mr. Wilhelm Seg
erblom. of Wakefield, Mass. , to design the curious puzzle 
which is  i l l ustrated in the accompanying illustrations, 
Figs. 1. 2, and 3. The problem is to join three pieces 
of wood, each at right angles to the other t wo, and so 
made that, when joined. they show no signs of cutting· 
They must be capable of being slipped together or 
taken apart with ease. 

The puzzle, as herewith illustrated. consists of three 
short lengths of wood, each one inch square in section 
and five inches in length. At the center of each 
stick seven-eighths of the wood is cut away for a 
length of one inch, leaving the remaining one-eighth 
in the form of a triangular prismatic section of the 
shape shown in Figs. 1 and 2. One side of this prism 
is  flush with the side of the stick, another side lies in a 
plane bisecting the stick diagonally and lying in its 
longitudinal axis, while the third side of the prism 
l ips in a plane also passing through the longitudinal 
axis and bisecting the stick normally to its side. 
As each of the s ticks is cut away in the same manner, 
they are in every respect identical. 

The puzzle is to fit the pieces together so that each 
sball be at right angles to the other t wo and their axes 
shall intersect at a common point, and shall lie in two 
planes which are at right angles to each other. When 
this has been done, the center prisms will lie in the 
position shown in Fig. 3. w here one-half of each stick 
is shown cut away in  order to show the method of 
interlocking. In  Fig. 1 the pieces are shown in  the act 
of sl iding into position. It will help the reader to 
work the p uzzle snccessfully if he understands that t.he 
pieces slide into engagement with a diagonal and shn· 
ultaneous movement ; that is to say, it is impossible to 
lock two pieces and then interlock them with the third. 
The movement of the pieces is indicated by the arrows 
in cut 1. 

• ·e· • 

INSECT MIGRATIONS. 
BY PROF. C. F. BOLDER. 

In the early spring. when insects seem to come to 
life, the hot sun�hine bringing them out, many inter
esting phenomena may be seen. In the San Gabriel 
Valley I have several ti mes observed a migration of 
yellow butterflies (Colias) that was remarkable for its 
duration and the vast numbers that undoubtedly form
ed a part of the swarm. My point of observation was 
the town of Pasadena, and for three or four days I 
watched the continual stream of yellow butterflies 
fluttering on. all flying in the sallie direction to the 
northeast. In looking out of a window two or three or 
more were in sight continually and others as far as the 
eye could see. 

By personal observation I found that o\'er an area of 
16 sq nare miles they were as n umerous, a column of 
IlIi l l ions allllloving in the sallie direction. Wishing to 
determine the limits of thE" 
lIl igratory horde, I wrott' 
to t h e  towns 60 or 70 mile, 
north and south, and til<' 
repl y was that the sallle 
conditions existed there ; 
w that from San Bernardi-
110 to Santa Barbara this 
liv ing strealll. representing 
mil lions of i nsects, extend
ed. Why they were mov
ing can only be conjectur
ed. The yellow butterfly 
is famous for its migrations, 
"and they have been met 
with out at sea, covering 
decks and rigging of ves
sels. Darwin  mentions a 
col umn of these forms that 
was at least 50 miles wide 
and w hich was llIany hours 
in crossing a South Ameri
can river. In this instance 
they were all movin/r in a 
given direction, following 
the dictates of some singu
lar instinct. 

The migrations of locusts 
are most devastatinlr in 
their results. The accom
panying photograph shows 
a doorway in Colorado 
Springs during such a pas
sage. The numbers of this 
horde were incalculable, 
and the insects were swept 
out of houses like snow. 
There is hardly a Western or, for that matter, an East
ern State that has not suffered from time to time by 
these pests. In Colorado they so covered a railroad 
track that the wheels of the engine refused to catch 
and the train was brought to a standstill. It appeared 
to be caught in a den�e fog. and the cab became so 
filled with the crawling, nauseating horde that the 
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engineer retreated to the cars to wait until it had 
passed. 

There is something especially disagreeable in these 
migrations, and history tells us that they have often 
occasioned great loss of life. The Bi ble records that 
John the Baptist fed upon locusts ; and the practice is 
still followed by the Arabs in Arabia, Egypt, and 
Syria. . The insects are ground in hand mills, the flour 
or meal being stewed in butter. In the south of France 
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every precaution is taken 
to prevent migration by 
collecting eggs and insects. 
The government pays half 
a franc per kilogram me 
(about 2% pounds). The 
insects are caught by a 
land seining proces5, two 
men holding a piece of 

cloth 30 by 40 feet long, and dragging it  along the sur
face, scooping them in. 

Some of the most remarkab.le migrations have been 
observed in  Africa. MI'. Barrow, the noted traveler, 
saw the ground covered with migratory locusts for 
2,000 square miles. The insects during the fli/rht were 
blown into the sea by a northwest wind and were beat
en upon the beach, forming a bank 4 feet in height for 
50 mi les. When the wind changed, the odor became 
intolerable for miles. and could be noticed 150 mi les 
from the sea, the air, in the language of the observer, 
having become poisoned by the fetid exhalations. 

The Soulh American countries are frequently dAvas
tated by these insects. Several years ago a migration 
passed the vi l lag-e of Luxan, near the river of that name. 
At a distance it. had the appearance' of a reddish ('loud 
that was supposed to be the smoke of a terrible fire 
from the palUpas countJ·y. Finally it reached the town, 
and was found to be a cloud of migrating locusts. They 
moved at a rate of about 15 miles an hour, and, when 
they alighted, changed the green of the surface to brown. 

In Russia the migrations of locusts are considered 

A PEST OF LOCUSTS AT COLORADO SPRINGS. 

national calamities, and were not the accounts of them 
well substantiated, they might well be doubted. In 
1825 the government literally declared war a/rainst an 
invading horde of these locusts, and placed thirty 
thousand men in the field to oppose an army of locllsts 
that was devastating the land. The call for help came 
from the inhabitants of Odessa and Kiev. This vast 
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region was fairly enveloped in the clouds of locusts 
that covered the ground and high in  air formed a black 
cloud of ominous appearance. The sun was darkened, 
the air filled with noxious odors. The migrating horde 
crawled into the houses and even the beds of the people. 
and changed what had been a fertile region into a 
desert. Every green thing, every leaf or twig that 
showed any evidence of life, was destroyed, and thou
sands of men, women, and children were faced with 
starvation. 

The Russian farmers at first fought them by fire, 
whole towns and villages combining ; but, while mi l
l ions of the insects were consumed. it made no appreci
able impression upon them. In some places the locusts 
would settle upon green spots to a depth of four feet. 
and when in the air and borne along by a heavy wind, 
the sound was appalling. The appeal. was finally made 
to Moscow, and the emperor ordered out thirty thou
sand men, armed with shovels. bags, and fire. They 
formed a line of battle two miles in length and moved 
ahead, covering the locusts, raking them into piles and 
burning them. The men found the insects so firmly 
intrenched that it was impossible to make any impres
sion upon them. The army wagons became blocked 
in the living mass and the horses were unable to move 
them, the insects crawling over the men and animals, 
which, finally maddened with fear, struggled and rolled 
in the seething, horrible mass. An official report stat
ed that through the governments of Ekaternberg and 
Kherson, for hundreds of miles to the Black Sea, the 
locusts lay in a sol id mass two feet thick. A naturalist 
t.ravelin/r through the country in the interests of the 
government met the migrating horde fifty miles from 
Kiev, a n d  they almost stopped his carriage. reducing 
the rate of speed from eigh t m iles an hour to one. 

On the island of Phanagoria the insects left the 
ground.  and from a distance of five miles they resem
bled the smoke of an enormous volcano, hanging in 
the air at a heigh t  of six hundred feet. Thousands of 
people are said to have starved to death from this 
cause alone. In Algeria the French forces were once 
ordered out to make common warfare against the 
enemy. 

Migrating locusts have long been a scourge in this 
country. Kansas and Nebraska and Colorado have 
been particularly unfortunate. In Nebraska d ul'ing a 
certain raid, the sun was not visible for three days-a 
remarkable examplA of the numbers of insects consti
tuting a migration. 

".1 ... 
Ice Bubble8 Explode. 

A traveler in Siberia tells or a remarkable occurrence 
among the frozen regions of that country. In the 
intensely cold nights. he writes in Good Words, the 
silence was sometimes broken by a loud report as of a 
can non. This was the bursting of one of the ice bub
bles on a river-a phenolllenon I had neither heard nor 
l'eau of before. 

The streams coming down from th e hi l ls  were frozen 
on the surface some 6 to 
9 inches thick. The water 
beneath flowed faster than 
it could escape. and the 
pressure, Oil the principle 
of a hydraul ic  press. be
<'ame irresistible. First., the 
elasticit.y of the ice was 
seen by the I'i�illg of cir
cular mounds sOllie 6 to 8 
feet high. The bursting 
point callie at last with Il. 
report l ike an explosion. 
The water escaped , but 
soon froze again. I have 
seen scores of t hese ice 
hi l locks in a few versts of 
the river. 

---... � ... ---
A Gold Medal for Prof. 

De,var. 
A gold medal has been 

conferred on Prof. James 
Dewar, F. R. S. , of London. 
by the Smithsonian In
stitution, in recogn ition of 
his discO\'ery of processes 
by which air may be l ique· 
fied ; it is what is known 
as the Hodgkins medal . 
MI'. Hodgkins left $200,-
000 to the Smithsonian In
stitution, half of which was 
to be spent in aiding and 
rewarding the discoverers 
of new elements or pro-
perties of the air. The first 

call upon the fuud was made some two years ago, when 
$10.000 was divided between the principal discoverers 
of the new element " argon, " and four silver and eight 
bropze medals were conferred u pon those whose efforts 
aided i n  the discovery. The gold medal given to Prof. 
Dewar is three in('hes in diameter and was made in 
the mint at Paris. 
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A SIMPLE PIPE-HANGER. 
A most effective pipe-hanger is now being made by 

the American T wist D l'i ll Company, of Laconia, N. H. ,  
the  construction of  which is noteworthy for the  novel 
means employed to obtain greatel' strength . 

The hanger is cOlllposed of two sections h inged to
gether at one end. Each section is formed with a 
selllici rculal' pipe-receiving portion with a projection 
consti tuting part of the semicircular portion, and 
with a hook-shaped end by which the device can be 
suspended . In operation,  when the two lJ auger-sec
tions are brought together, the selll icil'cular portion 
will form a circular opening to embrace the pipe and 

&CljlM I(J 
THE WORRALL PIPE·HANGER. 

the hook-shaped ends will  form an opening to receive 
the sllspending means. 

In ordel' to prevent the separation of the hanger
sections the projections are provided with reg istering 
holes, which are adapted to receive a locking-pin. I n  
order that t h e  han �er-sections may brace each other 
and thus strengthen the device, they are oppositely 
bent, so that when brought together the hook-ends 
and projections will interlock. The locking-means em
ployed will  effectively prevent the accidental unfasten
ing of the hanger-sectiolls after having been applied 
to a pipe. 

• • • 
THE MULTIPHONE. 

We publish herewith the latest development in talk
ing machines, the multi phone, conceived and recently 
cO(H;tructed by Mr. E. Berli ner, the well known invent
or of the loose contact transmitter, the gramophone, 
and other inventions. It is a gramophone in w hich a 
number of records, copies of one original, are played 
si lll uitaneously. 

Gramophone records are pressed from dies or mat
rices, like seals, under heat and pressure, and conse
quently all records of one catalogue n umber are exactly 
al ike in every detai l . 

It has long been the ai m of talking machine people 
to i n crease the loudness of their records w ithout chang

ing thei r qnal ity, and, while others have worked in the 
l i l le of special diaphragms, larger size of record waves, 
and enlal'g i llg by photography or leverage, Mr. Bel'lin
er ha� vastly i ncreased the loudn ess of the talking llla
chine by the simple device of 
rotating a number of records 
fl'om one motor and playing them 
together. They sound like only 
one record, alld with a loudness 
proportionate to their number. 

The i llustration shows a sex
tu plex IIl 1lltiphone consisti ng of 
s ix turntab les run by one motor. 
gach has a sprocket wheel u n
dolrneath, and a pel'forated 
leather belt rotates them with 
precision and without noise. 
S ix  records of the same cata
logue n u m ber are placed on the 
tu rntables, so that the needles 
of the repl'Od uci llg sound boxes 
all stl'i ke the records on the 
�ame peripheral l ine, which is 
1lI0st easily accomplished. The 
needle points are then slid from 
the edge in to the first record 
line-an opel'ation requiring no 
special skill.  

A fter be ing placed in position, 
the switch is turned and the 
reprod uction follows without a 
hitch. 

It has long been known that 
the carrying power of the ord i
nary gl'alllophone is most aston
ishing. It fills a hall the size of 
the Metropolitan Opera Honse, 
in New York, and on t h E'  "'li te!', 
on a quiet evening, it has been 
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heard over two miles. Multiply these effects by six, 
and you have the perforlllance of a sextuplex gramo
phone. 

Any lllechanic can also see that there is no difficuIt.y 
in constructing a multi phone with sixteen or sixty 
records. The reproduction, particularly of talking 
records, is striking, and the possibility of producing a 
giant human voice is now within easy and safe reach. 
The experimental machine is at present. in the hands 
of the Berliner Gramophone Company, of Philadel
phia. 

• • • • • 
NeW" Composition for Matches. 

Messrs. Sevene & Cohen, engineers of the French 
st.ate manufactories, have recenUy succeeded in pro
ducing matches with a phosphoric combination that is 
less deleterious than the one that has hitherto been 
employed. The period of trial terminated some time 
ago, and for a few months past all of the manufac
tories of France have been using nothing but the new 
com position . 

The substance recommended by Messrs. Sevene & 
Cohen is sesquisulphide of phosphorus, which has al l  
the advantages of white phosphorus wit,hout the draw
backs of the latter. It is obtained through the com
bination of amorphous phosphorus and sulph ur. It 
cannot be obtained in  starting with white phosphorus, 

and so it can contain as impurities only red phosphorus 
and water. It melts at 1420 and emits no vapors at or
dinary temperatures ; and neither odor nor smoke is 
observed in the works where the product is used. The 
toxicity of the substance is quite feeble. Messrs. 
Sevelle & Cohen gave repeated doses of 3 centigrammes 
per day to guinea pigs without the latter appearing to 
suffer therefrom. This corresponds for an adult of 
m edium size to 3'5 grammes, that is to say, to the 
weight of sesquisulphide contained in 6,000 matches. 

In order to give the matches the necessary degree 
of inflammability, a certain proportion of chlorate of 
potash m ust always be added to the paste. The fol
lowing is the composition of the paste at present em

ployed and which permits of the manufacture of a new 
type of paraffined wooden matches that will ignite 
upon any surface whatever upon which they are 
struck : 

Parte. 
Sesquisulpbide of phosphorus . . . . . . . . . . . . . . . . . . _ . . . . . . .  . .  . . . .  6 
Chlorate of potash . . . . . . . . . . . . . .  . .  . . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  24 
Zh;c wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  6 
Red ocher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
�f:"�����. ����: : : :  : : : : : . 

: : :  : : :  : : : : : : . '. : : : : : : : : : : : : : : : . . : . : : : :  1� 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _  . . . . . . . . . . . . .  34 

The composition varies slightly according as the 
paste is designed for sulphur, paraffined, or wax 
matches. Not only is this product free from the incon
veniences of white phosphorus, but the process of 
manufacture remains sensi bly the same. 

4 . •  ' .. 
The Proposed Execution Prison. 

Plans for the proposed State prison for execu
tions for New York State have already been d rawn.  
'l'hey provide fOI' a stone fireproof buiiding to be situ

ated inside the waHs of the Clinton prison, entirely 
separate and distinct from it, but near enough to 
obtain electric light and power from the plant of that 
prison . The structure will be divided into two sec
tions, the administration department aud the prison 
proper, w hich consists of cells and the electrocution 
chamber. 

There is only one entr'1.nce to the build ing, which is 
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through the office, from the rear door of which the 
guard is able to obtain a view of every cell in the 
prison . The cells will be located in the long structure 
one story high. They will be constl'Ucted of steel, with 
running water and all modern appli ances. They wi l l  
be  twenty i n  number and will be  situated in two rows 
in the cell department. They will have no windows, 

but will open on the central corridor. The corridor 
wil l  also run around them. The cel l department w i l i 
be 92 feet long and 40 feet high, and the cel ls will be 8 feet square. 

• • • • • 
A MACHINE FOR FILTERING LIQUIDS. 

In order to remove the foreign matter from dense 
liquids, such as oils, in a more rapid manner than has 
hithert.o been possible, Mickael B. Koerper and Edgar 
C. Talley, of Waco, Tex. , have devised a filteri ng ma
chine in which an endless belt of filtering material is 
employed, coacting with a series of rollers. 

Fig. 1 is a perspecti \'e view of the machine, parts 
being broken away to show the construction. Fig. 2 
is a longitudinal vertICal section th rough the machine. 

The filtering machine is inclosed in a casing, in the 
sides of which the rollers are jou l'llaled . These rollers 
support the endless belt of filteri ng material. The 
belt, is rlriven through a tank in the bottom of the 
casing by means of a driving-roller, above which there 
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is adjustably mounted, as shown in Fig. 2, a discharge 
roller which receives the refuse matter. Partially sub
m erged in the liquid contai ned within the tank are 
two large filteri ng disks, which are lnounted on a shaft 
journaled in the casing, and w hich engage the belt. 

The oil to be filtered is poured in a broad stream 
upon the belt between the disks by a spout having a 
flaring delivery end. By rein forcing the edges of the 
belt with a double thickness of material, a tight and 
liquid-proof connection is produced between the belt 
and the disks ; for it is bere that the greater portion of 
the filtering is accomplished . The oil, after having 
been cleansed , passes into the tank . The refuse mat
ter is carried by the belt between the driving and d if<
charge rollers, is com pressed upon the discharge-rol ler, 

and is remoyed therefrom by a knife and d ischarged 
froIll the machine by means of a 
chute. The oil  which has been 
filtered will be drawn from the 
tank by means of a pipe. 

Since in the filtering of oils 
froth is produ ced, the inventors 
have Illounted between t.he driv
ing roller and one of the sup
porting rollers a slllall receIving 
trough . An outlet in  the Hide of 
the casing perm its the discharge 
of the froth collected by the 
trough . Beneath the d rivi ng 
rol l a steam or air pipe has been 
introduced for the purpose of 
cleaning the filtering material 
when the oil is very heavy. 

After the parts of the machine 
have been once adj usted , the 
inventors state that the filtering 
can proceed uninterruptedly. 

... . ... 

THE officers and sailors of the 
"Yale" have recei ved their share 
of the prize money accruing fl'o I I I  
the sale of the Spanish boat 
" Rita." After this vessel had 
been captured by the " Yale " it 
was purchased by the govern
ment for $125, 000. The prize 
IDoney to be d ivided amounted 
to $59,000. Captain Wise, of the 
"Yale," received $8,091 ; the 
�Illll l l"st s lim received by a sea-
wan was $76. 
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The Heavens In AprU. 

BY GARRETT P. SERVISS. 

April is a �ood month in which to begin the use of 
the opera glass among the stars. The increasing mild
ness of the nights, and the beauty of the constellations 
in sight, attract people out of doors and fix their atten
tion on the sky. Overhead two striking star groups 
are visible-the " Sickle " of Leo, south of the zenith, 
and the " Great Dipper, " in Ursa Major, north of it. 
T h at is their position at 10 P. M. at the beginning of 
the month, and at 8 P. M. at the end of it. At the 
same time Sirius will be seen near the horizon in the 
south west, with Orion settling in the west and Capella, 
very bright and as white as a diamond, well up in the 
northwest. In the south is Hydra, with but one con
spicuou� star, situated in a barren region of the sky: 
West of Leo gleams the . •  Beehive," a cluster of minute 
stars in  Cancer. which becomes interesting when 
viewed with a strong opera glass. Over in the east are 
Spica, gl ittering white, Arcturus, reddish yellow and 
looming large, and farther north the half-circlet of the 
Northern Crown. 

THE PLANETS. 
Mercury is an evening star, visible after sunset for a 

fe w days at the beginning of the month. O n  the 12th 
Mercury is ill conjunction with the sun, after which it 
becomes a moming star. Tt remains in  Pisces through
out the month. 

Ven us is  also a morning star, gradually approaching 
the sun. She moves from Aquarius to the border of 
Pisces and Cetus, steadily losing brilliance. 

Mal's, which, in the course of the month, passes 
from Gemini i nto Cancer near the " Beehive, " has faded 
since mid winter to the brightness of an average first 
magnitude star. It is still  receding· from the earth, and 
early this month attains its greatest distance from the 
sun. 

Jupiter. near the border between Virgo and Libra, is 
very bright, rising between eight and nin<l o'clock and 
getting into good position for observation about mid
night. On the 25th Jupiter will be ill opposition 
to the sun, and consequently in an ad mirable 
position for telescopic study. It is an interesting 
experiment to look for the satell ites of Jupiter 
with a field glass. One or more of them are cer
tain to be visible, almost any clear n ight. The 
belts of  the planet are now exceedingly beautiful 
when viewed with a glass of four or five inches 
aperture. 

Saturn. which does not rise until about mid
night, being situated in Ophiuchus, carries off the 
honors this month on account of Prof. Pickering's 
recent discovery that the great ringed planet has 
a ninth moon. The discovery was made by photo
graphy at the Arequ ipa observatory, and is very 
remarkable on acco u nt of the faintness of the 
new moon and its inuriense distance from the 
planet. The outermost moon of Saturn hereto-
fore known, Japetus, is about 2, 225, 000 miles from 
Saturn, but the new moon, Prof. Pickering an
nounces, is three and a half times as far from its pri
mary as Japetus is.  That makes its distance 7,875, 000 
111 iles, or mO\'e than thirty t imes the distance of our 
II100n {!"Om the earth. Its stellar magnitude is given 
at 15 '5 ;  so that only a few of the most powerful tele
scopes in existence can be expected to show it. Its per · 
iod of revolution is about seventeen months. Contrast 
this with the period of Saturn's nearest moon, Mimas, 
which goes round in only 22 hours and 37 minutes. 
and the extraordinary extent and variety of the system 
of which Saturn is the center becomes apparent. 'rhe 
period of the largest moon, T itan, is 15 days, 22 hours, 
and 41 minutes, while that of Japetus is 79 days, 7 
hours, and 54 minutes. The discovery is another vin
dication not only of the value of photography in as
tronomy, but also of the independent manner in which 
Prof. Pickering has applied this powerful means of re
search. 

Uranus is in  Ophiuchus about 50 north of the red 
star of Scorpio, Antares. It rises one hour ahead of 
Saturn. 

Neptune is rather more than a degree north west of 
the star Zeta in Taurus. 

THE MOON. 
New moon occurs on the morning of the 10th, first 

quarter on the afternoon of the 17th, full moon on the 
afternoon of the 25th, and last quarter on the morning 
of the 3d. The moon is nearest the earth .)n the 6th 
and farthest from the earth on the 18th. 

The lunar conjunctions with the planets occur on 
these dates : Saturn 1st, Venus 7th, Mercury 10th, 
Neptune 14th, Mars 18th, Jupiter 25th, Uranus 27th, 
Saturn 28th. 

.. . . . .  
The ltIetric System I n  Our Colonies. 

The advocates of the metric system in the House of 
Commons are greatly interested, according to a cable 
dispatch to The Sun, to know what decision the United 
States will arrive at regarding the system of weights 
and measures to be used in Cuba. Porto Rico, and the 
Philippines. They hope that the American govern
ment will not compel the abandonment of the metric 
system for the cumbrous English system. 

J titntiftc �m.tritan. 
Ve�etable ltIonstrositles. 

Considerable attention has been given by botanists 
to the subject of vegetable monstrosities. These ab
normal growths are not well understood, but it seems 
to be well established that many of them are the re
sult of disease. It has been believed that not a few of 
them may be reproduced from seeds grown on abnor
mal plants. M. H ugo de Vries has been cultivating these 
strange anomalies for t welve years past and the results 
of h is studies have been published in the Comptes Ren
dus. He says, with the exception of the plants which 
have been t urned abnormally green by parasites, 
every plant developing unnatural growth with which he 
experimented was reproduced from its seed. He has, 
therefore, proved the heredity of the monstrous types. 
He isolated all the plants he raised, and a large propor
tion of their descendants were of the normal type, but 
the abnormal individuals Were sufficiently nu me\'ous 
to prove the theory of heredity as well as disease as 
the cause for the multiplication of monstrosities. 

AN IMPROVEMENT IN SMOKE-CON SUMERS. 
There has recently been patented by Jam�s 'V. Alex

ander, of Bridgeport, Ohio, an ingenious device which 
is designed to draw the smoke, sparks, and cinders from 
the smoke-box of a boi ler into the fire· box, in order 
that they may be consumed with the burning fuel. 

The accompanying engraving shows the invent.ion 
applied to a locomotive-boiler. At its forward end the 
boiler is provided with the usual s moke-box i nto which 
open the smoke flues extending from the fire-box. In 
the bottom of the smoke-box an opening is formed 
leading to a casing, from the sides of which suction 
pipes extend, running alongside the boiler to the fire
box. Near t.heir rear ends the suction-pipes are fitted 
with valves. To each suction-pipe is connected II. steam 
pipe, in order that steam may be forced through the 
suction-pipe to create a suct,ion therein,  in order to 
draw the smoke and cinders from the smoke-box into 
the fire-box. An adjustable bell-shaped deflector is 
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located in the smoke-box above the opening and serves 
to distribute the sparks, cinders, and smoke uniformly. 

When the suction-pipe valves are opened, and steam 
under pressure is allowed to pass through the suction
pipes, the smoke, gases, and sparks will lie drawn over 
the deflector, down into the casing below the smoke
box, and through the suction-pipes to the fire-box. 

'rhe smoke-consumer possesses the merits of being 
simple in construction and effective in operation. It 
can be applied not only to locomotive· boilers, but to 
other boilers as well.  

• • • • • 

ltIanufactorles In Turkey. 

Dr. Cabell Whitehead has been tendered and has 
accepted an important position in the service of the 
T urkish government, and he will short.ly enter upon 
his new d uties. He will be virtually Director-General 
of Industries. The present Turkish Prime Minister 
has recognized the wonderful technical and scientific 
progress of the American nation, and has labored to in
troduce into Turkey American methods, American pro
ducts and machines, as well as American scientists and 
technologists. Just now several large establish ments 
are to be built, and the general management of them 
will devolve upon Dr. Whitehead. Dr. Whitehead 
was born in 1863 and is a graduate of Lehigh and 
Columbia Universities. 

. . . ' . 

A n  American Bridge for the Soudan. 

An erecting gang from the Pencoyd Iron Works 
will leave Philadelphia in a few days eli route for 
Africa, for the purpose of building a bridge across the 
Atbara River, in the Soudan, near Khartoum. The 
order was placed wi th the Pencoyd Iron Works by 
the British War Office, less than s ix  weeks ago, and 
the seven parts of the bridge, with a total length of 
1, 100 feet, have already been shipped. The Pencoyd 
Company was given the preference over English bridge 
builders, because the latter said it would take seven 
months to complete the structure. The British War 
Office was anxious to ha\'e the bridge completed be
fore the fall, in order to facilitate the operations of Gen. 
Kitchener against the Mahdi. 

APRIL I ,  1 899. 
The Windsor Hotel Fire. 

For a quarter of a century the Windsor Hotel, at 
Fifth Avenue and Forty-sixth and Forty-seventh 
Streets, New York city, has been olle of the most 
famous hotels in Amel"ica. It was built in 1871 and 
opened in  1873. The hotel had a frontage on Fifth Av
enue of 200 feet and on Forty-sixth and Forty·seventh 
Streets of 160 feet. It was seven stories in height, was 
built of brick, and had no architectural pretensions. 
The Windsor Hotel, al! hough intended to be fireproof 
when it was built, was really a 1110st excellent fire trap. 
On each floor five broad corridors . intersected, and in  
the middle of the  building were two wide shafts, con
structed for the purpose of ad m itting additional light 
and air. Broad staircases led from the office floor to 
the parlor floor, and other broad staircases connect
ed with the succeeding floors. This scheme could 
hardly have been improved upon for hastening the 
destruction of th e house by fire. It was built upon 
a plan really obsolete, at the time it was constrncted. 
Man y  times the building authorities had insisted upon 
adeq uate fire escapes being built on the fronts of the 
building, but their efforts had been unavailing. 

Never within the knowledge of the fire department 
of New York has the uniformed force acted with great
er heroism, but their efforts were in many cases futile, 
owing to the bad construction of the building. Fifteen 
minutes after the alarm had been turned in, the roof 
of the big hotel had fallen, and the fire was spectacular 
to the last degree. 

Iron fire escapes on a building, if they are well con
structed and numerous, will ,  perhaps, save a great 
many lives, but it must be remembered that with 
flames pouring out of the windows below, often 
those who try to descend by such means find them
selves cut off from escape before reaching the gronnd. 
The intense heat soon makes them red hot gridirons, 
and then they are worse than useless. The ordinary 
rope fire escape in its present form is almost useless, as 
few men and almost no women u nderstand the art of 

descending fifty or sixty feet with the aid of a 
rope. The friction soon cuts into the flesh, and 
the user falls to almost sure death or severe injury. 

It seems as though inventors could devise some 
practical form of fire escape which would answer 
in cases of this kind. A fire escape to be really 
practical must be simple and eastly understood by 
the user, who has no time to read instructiollS or 
to do much adj usting of the apparatus in an 
emergency. The individual fire escaIle� for hotels 
and buildings which are not fireproof or provided 
with a fireproof stairway really seems to be a 
partial solution of the difficulty. Of course it  
would have been very easy to have constructed 
an absolutely fireproof tower in this hotel, doors 
leading to the stairwa.ys from every fioor, but 
wonld the guests have known where to go to 
reach this point of safety ? 

The fire has resulted in many suggestions as to the 
protection of hotels and similar buildings which are 
not fireproof. Asbestos curtains, spl"inklers, alarms in 
every room, and other well-known schemes have been 
advocated. The real solution of the problem is to 
build hotels which shall be really fireproof, so that if 
a fire starts in one room, it can be confined to it. 

There have been fires in several modern fireproof 
hotels and we bel ieve that no serious injury other than 
the gutting of one or t wo rooms has resllited. Many 
hotels in New York city which conform to the build
ing and fire regulations of the period when they wel'e 
constructed are now very little better than was the 
Windsor Hotel. As they are substan tially b ui lt, how
ever, nothing can be done in the way of con
demning them. Already the proprietors of New York 
hotels have had several meetings and have expressed a 
desire to co-operate with the authorities i n  framing 
building laws and fire regulations whiC'h would tend to 
increase the safety of their guests and prevent another 
horror like the Windsor Hotel fire. 

• • • • •  
Prizes for the Care of Cars. 

In Birmingham, Ala. , the street rail way company 
decided to offer prizes to the meIl for the care of cars. 
Conductors on the electric cars and motormen of fare 
box cars who have kept the neatest cars wi l l  be given 
$10, while those whose ('ars have been habitually dirty 
will be d ischarged. All  motormen who have not cost 
the company anything for damages will be given $20, 
while 'those who have not cost the company over $5 
for collisions or breakdowns will get $5. All those who 
cost the company over $25 damage will be discharged, 
unless they can prove that the accidents were not 
caused by carelessness. Similar schemes might be ap
plied to advantage on many of our Eastern lines. 

• • • 
ACCORDING to the Bulletin de la Direction de 

l' Agricnlture et du Commerce, published by the gov
ern ment of Tunis, the Bey, on December 3, 1898, decreed 
that, after the date mentioned, all irrigating ma
chinery and the windmills used in driving the ma
chinery shall enter the regency of Tunis d uty free. 
provided that the two apparatus in question be im
ported at the flame time. 
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THE I.PROVED TURRETS OF THE BATTLESHIP 

" TEXAS." 
BY ROBERT W. HENDERSON, UNITED @TATES NAVY, U .  S. 8. ' 'TEXAS.''  

The great naval battle  of July 3, off Santiago, which 
ended in the complete destruction of Admiral Cervera's 
fleet, has shown in the most realistic manner possible 
that too great a value cannot be placed upon rapidity 
of fire and rapid-firin g  guns on boa l'd a man-of ·war. 
The battleship " Texas " took a very important part in 
th is battle, and the efficiency of her large guns is  due 
chiefly to the im provements on her t urrets, instigated 
by Lieut. F. J. H aeseler. 

The ,. Texas " is a first rate battleship of the second 
class, havi ng a d isplacement of 6,315 tons. She is 309 
feet over all, has twin screws, triple expansion engines, 
and on her trial trip she had an indicated horse power 
of 8 ,610, giving a speed of 17 '8 knots. Her main bat
tery consists of two 1 2 - i nch breech - loading rifles mount
ed i ll turrets and six 6-inch B. L. Rs. which are slow 
fire. The turrets of the . .  Texas " and those of the 
" Maine " are on the same general plan, the port one on 
the " Texas " being forward, the s tarboard one on the 
" Maine, " the turrets being si tuated i n  echelon. The 
" Texas " turrets and barbettes are of 12-inch face
hardened steel armor, while the ammunition hoists 
and tubes are protected by 8-i nch armor. The tUITets, 
ammunition hoists, and rammel'S are all worked by 
hydraulic power, the engines being of the three cylin
der Brotherhood type. The power is furnished by four 
powerful hydraul ic pum ps, all the machinery being 
inside the armored redoubt. 

When the " Texas " went i nto com mission, it  was 
impossible to load these l�-inch guns except in two po
sitions, pointed directly ahead or directly abeam, the 
rammers for these two positions being outside the tur
rets. When firing in intermediate posi tions, i1, was 
necessary to trai n the gun off the target to load, pick
ing the target up again after loading. This consumed 
much time, the in tel'val between two shots from the 
same gun being at that time about seven minutes. 

Lieut. Haeseler advanced the idea of carryinf.{ a light 
but strong tele!lcopic rammer inside, which was to re
volve with the turret, thus enabling the gun's crew to 
load from any position. To accomplish this it was 
necessary, besides securing a strong rammer that could 
be easily handled, to change the lead of m any of the 
hydraulic pipes, secure a "  change " or " balance . pres
sure " ,-alve, and to devise a means of loading inside 
·the turret. A "  balance pressure " valve that could be 
used as a supp'ly, exhaust, and reversing val ve was ob
tained by a slight modi fication of a " Sellers " val ve, 
and the hydraulic plant was changed accordingly. 
Immedia.tely behind the breech of the gun,  when level, 
a strong but l ight telescopic ram mer was balanced on 
trunnions, which permitted its being raised or lowered 
into working position by one man. The rammer is 
shown in our illustration to the rear of the breech of the 
gnn. 

The next problem was to devise a means of transport
ing the 12-inch shell, which weighs 850 pounds, from the 
ammu nition hoist outside the turret to the breech of 
gun, as formerly they were hoisted into a loading posi
tion forward of the stationary rammel's. A circular 
track carrying a small traveling car was placed entirely 
around the turret inside the redoubt and a grooved 
table was put just inside the turret opening. When a 
shell was sent up from the ammunition room below, i t  
was whi pped b y  a chain strap a n d  differential pulley 
i nto the traveling car, run around to the turret opening 
by one man, and shoved into the stationary table. 

Inside the turret another ammunition l i ft was placed, 
running by hydraulic power, and fixed so that in its 
upper position the shell table on it was level with the 
bore of the gun in its loading position. One man 
pushes the shell into the shell table ; the powder, 
which is in four sections, is placed in stands besi de 
the shell : the car is hoisted ; the shell and powder are 
run home by the rammer, and the car lowered for an
other charge. A small loading platform, working on 
hinges and secured by a hook, was placed under the 
breech of the gun, to allow a man to wipe out the 
powder chamber after the gun has been fired. An in
teresting experiment was tried in regard to sighting the 
turret guns, which would have been very usefu l in  case 
of accident to the regular sights. The gun is sighted 
by means of telescopic sights placed in  hoods on each 
side of the breech, the officer in charge being in this 
hood and sighting the gun. Ordinarily, in case this  
hood were to  be  demolished by a shot, the  gun ners 
would be unable to ob1;ain anything l ike an accurate 
aim. 

Through an aperture in the turret, near the gun, 
a small tube was placed which was laid exactly paral
lel with the bore of the gun. Cross wires were fitted 
in the ends of this tube for sighting. Near the elevat
ing slide, at the side of the gun, an arc was fixed 
firmly, graduated in yards, and a pointer attached t.o 
the slide pointed out the yards on this arc, the accu
racy of the arc having been tested by the regular 
sights. To aim the gun by this improvised sight, the 
gUll was trained on the target by means of the fixed 
tube, and the gun was elevated or lowered until the 
pointer 00 the slide showed on the arc the number of 

yards indicated on the range finder. The test shots 
with these sights gave very accurate results. 

This constituted the repairs that were made on the 
guns in the New York navy yard, and after preli min
ary drills the " Texas " went out beyond Cape Henry, at 
Old Point, to test the work. The result was even more 
than expected. A mean between the intervals of five 
e:hots was one minute and fifty -five seconds, a vast i m
provement on the old record , while one interval was 
as low as eighty-five seconds. The " Texas " returned 
to Old Point ready for whatever was to come, and her 
record during the late trouble showed how completely 
she can be relied u pon. 

Formerly, for these 12-inch guns,  there were but two 
kinds of shells, common and armor-piercing, as shrap
nel are n ot used in the larger guns. Common shel ls are 
rather long, weigh 850 pounds. and carry a bursting 
charge of about 60 pounds of powder. Armor
pierci ng shel ls are the same weight, but are so mewhat 
shorter, carrying no explosive charge. They are made 
of the hardest steel ,  with toughened poi nt, i n tended, 
as the name indicates, to penetrate arIllor. The new 
armor-piercing shel ls have soft steel caps on the poi n ts, 
supposed to give them a greater penetrating effect. A 
new shell that has lately come 'into use, and which did 
good service during the late war, is  known as a . ,  semi " 
shel l. It is a combination of t.he other two, of the 
same weight. has a hard steel head designed to pene
trate light armor, and carries in  addition a bursting 
charge of about 50 pounds. This shell is especially de
signed for use agai nst armored cruisers or vessels of 
light protection, and is very effecti ve. The igniting 
fuse for this shel l ill a base fuse, i nstead of the old nose 
fnse used in  COIll mon shells. Common shells are in
tended to be used against forts, earth works, and un
protected vessels, and were used almost entirely against 
the bat teries before Santiago. 

It could always be told when a shot struck, as a great 
cloud of dirt, smoke. and debris would rise i n  the air 
as a shot exploded. Several ti mes, most notably dur
ing the engagement of the ,. Texas " and La Socopa 
battery, the guns of the Span iards were completely 
buried by the earth thrown up by these shel ls, but t,he 
Spanish soldiers had discreetly reti red to a PIt on the 
opposite side of the hi l l, smoking in  calm safety, to re
turn, .when the ships had retired, with mules and 
workmen, hauling out and remounting their guns. 

While armor-piercing shells are meant to be used 
against protected vessels, the " semi " shel l s, carrying 
an explosive charge, were used principally during the 
battle, July 3 . .  Of these shots there is a record of but 
two, both of which strU(.k the " I nfan ta Maria Teresa " 
on the port quarter, enteri ng j ust u nder the berth 
deck. A remarkable feature was that the holes made 
by these two shells were so close together that they 
lapped each other, giving a con vincing proof that 
" l ightning " does stri ke t wice in the same place. 
These shots entered and exploded in the after tor
pedo handling room, and the effect: as seen by the 
writer, was something awful. Stanchions were cut to 
ri bbons, frames wrenched from the side plati ng, and 
the deck beams were severely twisted. E verything in 
this part of the sh ip was wrecked. and a large jagged 
hole, about 4 feet square, was made in the starboard 
side. The effect of some of the 8-inch shots was nearly 
as great. The one exploding in the forward turret of 
the " Oquendo " alone wiped out the entire gun's crew; 
and put the gun ont of commission. 

That the large guns of the " Texas " did most effip-ient 
work is shown by the attitude of the Spanish officers, 
who not only feared the marksmanship of the " Texas," 
but were surprised to hear that she was not one of our 
best and most formidable sl1'ips. A bright tom pion in 
the muzzle of the starboard 12-inch gun shows by 
the following inscription the service it has seen : 
" Santiago de Cuba, " " Guantanawo," " Maria Teresa, " 
•• Viscaya, " . .  Oquendo, " " Cristobal Colon." " Pluton " 
and " Furor," " Reina Mercedes," " La Socopa. " 

The crew of the " Texas " showed their appreciation 
of his services by pl'esenting Mr. Haeseler with a beau
tiful gold watch with the following inscription :  •• Pre
sented to Lieut. F. J. Haeseler by the crew of the 
• Texas,'  in  appreciation of his services in creating the 
• Ol d H oodoo ' into the ' New Hero. ' " 

Considering the severe tests to which she has been 
subjected, it  is safe to say that when her slow-fire 6-
inch gnns have been replaced by rapid-fire gu ns of the 
same caliber, there will  be no more efficient vessel 'of 
her size in our entire navy than the battleship "Texas." 

Special attention is invited to the front page en
graving, which,  in add ition to showing the improved 
method of loading the guns, gives an excel lent view of 
the interior construction of a modern battleship. The 
side plating of the ship is sn pposed to be cut away, 
giving a view of the interior from the mai n  deck down 
to the handling room at the bottom of the ship. The 
shells are brought to the ammunition hoist in a 
sl ing, sllspended from an overhead track. The cage 
has two platforms, the upper of which carries the pow
der, done up in  sections, and the lower the shells. The 
cage is hoisted by hydraulic power, and the ammu
nition is transferre ·l from it as already described. On 
the same deck with the magazines are the engines and 
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boilers, one of the latter being shown in the engraving, 
and above them is a steel deck, 2 inches in thickness, 
which protects this portion of the vessel , known as the 
" vitals, ,. from s4ell fire. Along the sides, at the water 
line, is shown the belt armor of 12-inch steel, and 
between the belt and the boiler rooms are the coal 
bunkers, which add their protection to that of the bel t. 
A shel l striking above the belt would have to pass 
through several feet of coal to reach the interior of t l i e  
shi p ; i f  it  struck on the belt, it  would have to pene
trate 12 i nches of Har\'eyized steel and sevel'a l  
inches o f  wood backing a n d  m any feet o f  coal before i t  
could endanger boilers, engines. or magazines. The 
water itself effectually prevents the entrance of shell 
below the water l ine; 

• • • • • 
A New Gu n CaOlera. 

A new gun camera, probably the finest ever built, is 
being constructed in  Chicago by W i l l iam Gaertner for 
the Smithsonian Institution, at Washi n gton. The 
specifications required that the instrument should be 
capable  of making a successful exposure in one six
hu ndredth of a second. I t  is hoped th at this speed 
will  be increased so that a good negative may be ob
tai ned by an exposure of only a t fl Ousandth of a second. 
The pri ncipal purpose for which this camera was de
signed is to serve the photographin g of aerod romes, 
with which Prof. S. P. Langley, secretary of the Smi th
sonian IIlStitution,  is conducting elaborate scient ific 
experiments in an attempt at the solution of the pro
blem of aerial flight. The instrument is provided with 
a delicat.e measu ring apparatus, by which the precise 
angle at which the camera is t i lted at the moment of 
exposure is known to the operator and is also photo
graphed on the plate. This device will enable sci en
tists to determ ine, under gi ven conditions, the exact 
location and elevation of the object photographed. 

. . . . .. 
Motor Ca rriage Co nte8t at L iverpool. 

A motor carriage competi t ion wil l be begun at Li ver
pool on the morning of Ju l y 31, and the tests wi l l  con 
clude on the evening of August 2. Trial runs w i l l  be 
m ade from Li verpool, over a distance of from 30 to 40 
miles. There will be four classes of vehicles eligible, 
th.e minimum loads being 2 tons, 3 �  tons, 5 tons, an d 
6 tons, the long ton being reckoned. The vehicle!! 
must be propel led by mechanical power alone, but 
there will be no restrictions as to the source of power 
or the nature of the agents used. The hop(\ has been 
officially expressed that vehicles from the United 
States wi l l  take part in the competit ion .  I nterested 
parties can secnre det.ails of conditions, regnlatjons, 
etc. , by addressing E. Shrapnell Smith,  H onorary 
Secretal'y of the Self-Propel led Traffic Association, 
Roy al Insti tution, Li verpool, England.  

• • • • 
An Ocean L i ne Pigeon Service. 

The Compagnie Generale Transatlantique, better 
known as the French line. proposes to  develop i ts 
carl' ier pigeon service, following the experiment.s 
which were carried out on board the " Bretagne " a 
few months ago. The birds wi l l  be trained at Havre 
and New York. The vessels that go out ward-bound 
from Havre wil l release pigeons after passing the 
Scilly I slands and when approaching New York. It 
is believed that i n  the last case the birds w i ll give 
notice of their arri val some t welve hours before the ves
sel is observed at the Fire Island station. 'rhe service 
will begin during March, and it is assumed that when 
it is fully developed , cOIll JU unication between the land 
and the steamers of the company will be interrupted 
for less than five days. 

. ' . .  
A New Record at tbe Blue HIlI Ob8ervatory. 

The world's record for kite flying was broken at the 
Blue Hill  O bservatory, whose work we have so re
cent. ly i l l ustrated. On February 28 an e levat ion of 
12, 507 feet above the sea level was obtai ned by the 
highest of a string of tandem kites. Th is i s  383 feet 
higher than the preceding best record, made at the 
saIlle place on Au gust 26. The flight was begun at 
3 :40 P. M. and the temperature at the surface was 
40 degrees, and the w i n d  was blowing at the rate of 
seventeen miles an hour. At the highest level the 
temperature was 12 degrees and the wind velocity 
fifty mi les an hour. The combined kite!! had an area 
of 205 square feet and weighed 26 pounds, while the 
weight of the wire was 76 pounds. A series of five 
high flights were made on successive day�, Sunday 
excepted. The average height reached was 10,300 feet, 
or nearly two miles. 

A Large TIOlbcr Ocean Cradle. 

An immense timber cradle has been under construc
tion at Seattle.  Washington, during the past tkree 
months, and the last section of the odd-looking craft 
was launched on March 20, and will be placed in posi
tion to receive the first cargo in a few days . It is 
thonght that the cradle  wil l  have a capacity of 3,000, -
000 feet of lumber. Many lumber shippers are afraid 
the craft will never reach San Francisco, its destina
tion. 
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QUADRUPLE COMPOUND HARMONIC MOTION. 
BY 11. J. HOFEBEB. B.J. 

As the science of physics advances, harmonic motion 
of some kind or other is found to be at the bottom of 
almost all phenomena. Some of the experiments, es
pecially those in compound harmonic motion, are very 
interesting and instructive. The physicist's ordinary 
instrument for this purpose is the uouble pendulum, 
in which a needle is made to trace upon a glass plate 
the resultant of t wo pen dulum motions in planes at 
right angles to one another. If the two pendulums 
are isochronous, the needle will trace stl'aight li nes, 
ellipses, or circles, according to the phase of oscillation. 
If the pendulums are not isochronous, but of lengths 
corresponding to the squares of the ratios 1 : 2, 2 : 3, 
3 : 4, 3 : 5, etc. , the needle will trace a serie8 of curves 
similar to those represented in Figs. 1, 2 and 3. 

If, however, the plate holder itself be. suspended by 
a thread, so as to move without friction , and then 
be attached to two other pendulums, and all four 
be set in motion ,  each with its own time, phase, 
and aiuplitude of vibration, the result will be a new 
series of figures, more numerous and far Illore beauti
ful than the preceding. Then a calcium or electric 
light may be placed under the plate and the figures 
thrown u pon a screen while in course of formation. 
The effect can easily be imagined-a perfectly dark 
field, receiving gradually bright, white light, in the 
shape of magnificent curves, circles, stars, and an 
almost unlimited n umber of other figures. 

The photograph represents a quadruple harmonic mo
tion pendulum designed by the writer and constructed 
under the directiou of Rev. T. J. Freeman, S. J. , pro
fessor of physics at Woodstock College, Woodstock, 
Md. , and used with good effect in a public lecture on 
harmonic motion. 

It consists of a sol id table 40 inches in height ; four 
lead pn pendulum weights, of 12 pounds each, and ca
pable of being raised or lowered at will ; four � inch 
brass tubes resting upon knife edges and carrying gim
bals at the top with steel wires, which are connected 
hinge fashion with the needle, N, and the plate holder, 

l . - H a. t i o  2 :  3 .  2. - Rat io D : 4. 

G . - Rat i u  2 :  D .  

10. - Rati0 3 : 4. 

14. -C lose rat io. 

D. - Rat io 5 :  7. 
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4 . -C lo�e rat io. 

7. - Ratio :2 : O. 8. - Rat io  3 :  4. 
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P. This plate holder is suspended from a standard 20 
inches in height, and carries a darkened glass plate 
upon which the needle woves and traces its circuitous 
paths. An excellent plate darkener has been found to 
be a thin coat of vaseline covered wi th lampblack. 
These plates, if covered w ith another coat of varnish, 
serve the purpose of first-class negatives for photo
graphing the curves. Then there is the ordinary ap
paratus for projection, L, bei ng a metallic inclosure 
for the lamp, and the key, E, the axis of a mirror 
which reflects the light up through the plate, P, and 
into the prism, M, whence it is thro wn upon a screen. 
And la1>t, but not least, there is the contrivance for de
terwining the phase and amplitude of vibration, two 
elements in t hese figures on ly second in importance to 
time itself. The amplitude depends upon the length 
()f the cord, c, which, beginning at the key, K',  and 
passing down through the tube, T, and then through 
the screw- eye, g, is  fastened to a small hook, h, hang
ing from the block, b. Tllis hook is raised (thereby 
pulling the pen dulu m toward the screw-eye, g) and 
put u p  through a hole in the block, b, at the top of 
which the hook is caught by the end of a little lever, 
l (Fig. 18). This lever is connected with the adjacent 
pendulum, a by means of the thread, t ,  whose exact 
length,  adj usted by means of the thuwb-screw, 8 (see 
photograph), determines the phase of oscillation. 

Fig. 18 gives a view of all three levers and tht'ir con
nections, and Pig. 20 the same in a different position. 
It will be noted that pendulum , a (Fi�. 18), is set off by 
liand. and then a. pulling the lever, l, sets off pendu
lUIlI, b, then b performs a similar service for c, and c 
for d, and supposi ng each set of pendulums to be iso
chronous, both needle and plate \I ill circle around in 
the same direction, that is, cour�ter clockwise. In 
Fig. 20 the needle and plate take oppo�ite di rections, 
thereby producing an entirely different class of figures, 
each class containing an endless II lIm ber of varieties, 
determi ned by modifications in t. ime, phase, and ampli
tude. A few of the Ulore striking figures are shown in 
the accompanyinl!' cuts. 

It may be asked here whether there is any way of 

5 .-Ratio 2 :  3 .  

9 . - Rat io 3 :  4. 

l l . - Rat i o :; :  i. 12. -Ratio 5 :  7. I S. -C lose rat io.  

l i'i . - C lose I·at io .  1 6 . - Ratio 59 : 60. 17 . - R >l t iu 9 :  1 1 ; I D : 15 .  
FIGURES PRODUCED B Y  THE QUADRUPLE 7:1ARMONIC-JlOTION PENDULUJI. 
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telling by inspection the amplitude and osci l lation ra
tio of the t wo circular motions required to produce 
any of these figures. The answer to these qnestions is 
much sim pler than may at first be imagined. First, 
the ratio of oscillations may be known from the num
ber of points or loops in  the figure, since this number is 
a lways equivalent to the sum of the two numbers of 
the ratio, e .  g. , 2 :3 = 5 points or loops (Figs. 2 ,  5 ,  6, 7), 
3 :4 = 7 (Figs. 2, 8, 9, 10), and 5 :7 = 12 (Figs. 2, 1 1 , 12). 
But  how ca n a person tell whether, for exam ple, the 
ratio was 5 :6 = 11, or 4 :7 -= 1 1 ? By this simple rule : 
The lesser nu m ber of the ratio is invariably one greater 
than the number of points or loops cut off by any line 

Fig. 18.- LET-OFF MECHANISM. 

in the figure, as may easily be verified in Figs. 2, 6, 8, 
'9, 12. Secondly, the amplitude of the two circular mo
tions may be found in the following manner : The dis
tance from the center to the farthest part of the figure 
is the sum of the two required amplitudes, and the d is
tance from the center to the nearest part of the figure 
is the difference of the two amplitudes, and from the 
:sum and difference the two amplitudes themselves may 
easi ly be found. Figs. 5, 6, 7, of the ratio 2 :3, and Figs. 
8, 9, 10, of the ratio 3 :4, show how figures of the same 
ratio may be varied by a simple change of amplitude. 
Figs. 2, 13, 14 and 15, 16, show how the resultants may 
be varied by starting the plate and needle in the same 
<lr opposite directions. Fig. 17 is a sample of what 
may be obtained by having all four pendulums of di!
ferent lengths. 

Fig. 19 shows how the resultant of quadruple har
monic motion may be plotted beforehand and then 
verified upon the pendulum. The diameters of the two 
�ircles represent amplitude of swing, and the divisions 
<If the circumferences, distances traveled 
in equal times by the needle and the 
plate. Then the algebraic sum of the 
sines and cosines at each instant 1 ,  2,  3 ,  
€tc. , after starting wi ll give the exact 
position of the resultant at the same in
stant, and a l ine passing through all these 
points will describe the figure which the 
combined motions of all four pendulums 
would, under the given conditions, pro
duce. 

It may be remarked in conclusion that 
the starshaped figures beautifully ex
€mplify the action of plain polarized 
light in passing through quartz crystal, 
where, according to theory, the beam is 
broken up into two circularly polarized 
beallls going in opposite directions and 
.at different speeds, thereby shifting the 
<Jriginal plane by an angle proportional 
in size to the thickness of the crystal. 

••• 
THE LATE PROF. O. C. MARSH. 

Prof. OthaI,liel Oharles Marsh, who occu
pied the chair of paleontology and was 
curator of the geological collections of 
Yale University, died at his residence at 
New Haven on March 18, 1899, of pneu
monia. 

In the death of Prof. Marsh American 
science has suffered the severest blow 
since the death of Prof. Cope. He was 
born in Lockport, N. Y. , in 1831 ; his 
maternal uncle being the eminent banker 
George Peabody. From early youth 
Prof. Marsh was addicted to athletic exer
·cise, and he was a sportsman before he 
became a scientist. This out-of-door life 
and contact with nature soon turned his 
attention to the study of natural sciences, 
. and at the same time it contributed ro
bustness and vigor to his frame, which 
enabled him in after l ife to perforlll with
<Jut weariness an amount of thorough 
and efficient work under which the book
ish man woul(l have succuillbed. In  

J t ttuttftt �tUtritau. 
1852 he went to the Phi lips Exett'r Academy at Andover, 
Mass. , and grad uated as valedictorian of his  class. He 
entered Yale College in  the fall of 1856, graduating in the 
class of 1860 with high honors. The next two years he 
studied i n  the scientific school of the college, devoting 
his attention to mineralogy and paleontology. His 
vacations were generally spent i n  Nova Scotia, in the 
study of the paleontology and geology of that then 
little known country, and it  was there t hat his first 
great discovery was made, the two celebrated vertebral 

16 Ij 

Fig. 19,-METHOD OF PLOTTING THE FIGURES. 

of the Eosaurus acadian us, the earliest fossil example 
of reptilian life then known. In 1862 and 1865 he 
studied zoology, geology, and mineralogy in  the prin· 
cipal German universities, among the most eminent 
teachers of the time, passing his vacations in  field 
work i n  various parts of the Continent and special ly in 
the Alps. 

In 1866 he returned to this country and was appoint
ed Professor of Paleontology at Yale University, and 
retained the professorship until the time of his death . 
The fund which endows it, as well as the endowment 
of the Peabod y Museum of Natural History at New 
Haven, COIlli . ,  the Peabody Museum of Archalology 
and Ethnology at Cambridge, and the Peabody Acad
ellly of Science at Salem, Mass. , COIllE'S from the E'state 
of George Peabody, his uncle. 

Prof. Marsh began the work of his professorship by 
the examination of the cretaceous and tertiary fauna 
of New Jersey, and in 1868 he made the first journey to 
the region with which his name is most fully identified 

THE LATE OTHANIEL CHARLES MARSH. 
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-the Rocky Mountains. He led various scientific ex
peditions to this then little kno wn country, and in 
these researches he crossed and recrossed the Rocky 
Mountains between twenty and thirty times, and pene
trated regions which had never been before visited by 
white men, encountering much danger and enduring 
great hardships. More than once he required the pro
tection of the United States troops against the assaults 
of hostile Indians. The Yale exploring party of 1870 
discovered over a hundred new species of extinct ,-erte
brates, most of them from two newly discovered ter
tiary basins. Among the more important of these dis
eoveries were a new sub-class of birds with teeth, the 

Fig. 20.-LET-OFF CAUSING NEEDLE AND PLATE 
TO MOVE IN OPPOSITE DIRECTIONS. 

first known American pterodactyls, two new orders of 
large mammals of elephantine bulk, with horned cores 
on their skulls, specimens of the earliest known ances
.tors of the horse, the monkeys, bats, or marsupials, 
ever found in this country, and a number of sevel'al 
new families of ainosaurs. Some of these reptiles were 
the largest land animals ever discovered. All of these 
became the property of the Peabody Museum at Yale. 
Probably his wost startling discovery was that of the 
fossi l  ancestor of horses-the cohippus-as large as a 
fox, with four toes and the signs of a fifth on the fore 
feet and three toes on the hind feet. In 1876 Prof. 
Marsh began preparing monographs describing his dis
coveries, and more than three hundred of thelll have 
appeared in The. American Journal of Science and in 
the publications of the United States Geological Sur
vey, the last to appear being " The Dinosaurus of 
North America, " in 1896. Naturally, Prof. Marsh was 
the reci pient of many honors, both at home and abroad. 

Prof. Marsh has left h is entire estate to the Uni
versity. It. is  thought that it will amount 
to $150,000. Prof. Marsh gives to Yale his 
res idence and his spacious grounds for 
a University botanical garden. The 
National Academy of Sciences is to get 
$10,000 ; and 2,000 orchids belonging to 
Prof. Marsh are left to the University. It 
is said that his scientific collections re
ferred to below were worth in the neigh
borhood of $1,000,000. 

Prof. Marsh will be best remembered 
at Yale by his magnificent gift made in  
January, 1898. For years he had been 
collecting a valuable series of examples 
of vertebrate and invertebrate fos!'ils from 
all over N orth America, the collections 
numbering many thousand individual 
specimens. These were presented to Yale 
University January 15, 1898. The entire 
collection really includes six individual 
collections. The first were vertebrate 
fossils, the most important part of the 
gift. Prof. Huxley stated in 1876 that 
this was the greatest collection of the 
kind in the world. Second is the col
lection of fossil footprints, taken mostly 
from the region of Connecticut Valley. 
The third is that of the invertebrate 
fossils. The fourth in the series is recent 
osteology. The two remaining collections 
are of American arcbreology and ethno
logy, as well as a fine collection of miner
als. 

The news of Prof. Marsh's death was a 
great shock in university circles, and the 
loss to American science by his death is 
almost incalculable. His researches in 
pure science will never be forgotten. 

. . ..  
A Singular Bequest • 

It has been stated that John Walter, 
of The London Times, left as a legacy to 
his daughter one of the advertising col
umns of the Thunderer. It brought 
the lady a steady income of $150 a day 
-enough to keep her from poverty. 
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Novelties Cor the Paris Exposition. 

If the management of the Paris EXiJosition fulfills its 
promises, no small number of technical marvels will be 
revealed to the public in  1900. First of all there will be 
Sczepanik's m uch heralded telectroscope, an instrument 
which, by the aid of selenium, is said to have solved 
the problem of electrical vision. The telectroscope 
will, however, find a ri val in the t.elautograph invented 
by Anton Pollak, a H ungarian engineer. '.rhe telauto
graph, it is claimed, provides a means of receiving mes
sages sent from one station to another, in exactly the 
same form in which they were transmitted. The idea 
in itself is old ; but the inventor is said to have devised 
an apparatus which is entirely different from its pre
decessors. Pollak claims to have solved the problem 
by using selenium-a metal which is unique in possess
ing the property of conducting electricity with It re
sistance which varies with the intensity of the light 
that falls upon it. The varying illumination is pro
duced by treating the written telegram in a peculiar 
manner, and the variations in  resistance effected by 
the selenium are communicated to a conductor to pro
duce an increase and decrease in the intensity of the 
current passing therethrough. According to Uh land's 
Wochenschrift, the Vereinigte Elektricitats-Actien
gesellschaft, of Budapest, has applied to the manage
ment of the Exposition for space in which to exhibit 
the apparatus. An imperfect model is said to be in  
tolerably successful operation, and to  be  able to  trans · 
mit in one hour 144 telegrams, each four inches by two 
inches, upon which space any number of words or char
acters can be inscribed. 

• • • • • 
Boudin and the A rabs. 

Probably the most interesting personality in the 
whole history of magic is Robert-Houdin. H is inter
esting works on magic are classics, and are so regarded 
by all conj urers. Rarely has a more fascinating bio
graphy been written than his " Memoirs. " The crown
ing event of Houdin's life was 

J (itutift( Imtti(Ju. 
rising, threw his cloak round h is face to conceal his 
shame, and rushed from the theater, Jeaving his com
patriots stricken with fear. The trick was as simple 
as the result was startling. The box was placed on 
a powerful electro-magnet, and the current being com
plete, no llIan on earth could have lifted it. An elec
tric shock, sent at a signal by Houdin frolll behind 
the stage, was what caused the Arab to shriek and hur
riedly retreat. 

Before the excitement caused by this trick had su b
sided, Houdin announced that he had a talislllan 
which rendered him i nvulnerable, and he defied the 
best shot in  Algiers to kill him. A llIal'abont at once · 
sprang on the stage, exclaiming, " I  want to kill you I" 
Houdin handed him a pistol, which the Arab, examin
ing, pronounced a good one. " It is a good pistol, and 
I will kil l you."  

" Very well, " said Houdin. " To make sure, put in a 
double charge of powder. Here's a wad. Take a 
bul let from this tray, and mark it so you will  know it 
again.  Ram it into the pistol well." 

" It is done. " 
" Now," said Houdin, " you say the pistol is a good 

one, and you've loaded it well ,  so kill me. " 
"Yes," replied the mara bout ; " I  will do that. " 
Houdin took a pear, stuck it on a knife, and walked 

a few paces in front of the Arab, and told him to aim 
at his heart. He fired, and the marked bullet was 
seen on the pear. After the powder and w ad were 
rammed home, and while the Arab was marking the 
b ullet, Houdin slipped a li ttle tube into the pistol. 
This tube was closed at the lower end, and into this 
the Arab dropped the bullet. As he thrust the wad 
down with the ramrod, the tube fitted snugly on to it, 
and was withdrawn with it, being polished to re
semble it. Houdin thus got possession of the marked 
ball ,  and all was then plain sailing. 

On one occasion during his visit to Algiers Houdin 
was placed in a very awk ward position, from which he 

AP RIL I ,  1 899. 
showed the bullet between his teeth. " You could 
not kill me, " he said, " and now you shall see what my 
shots can do." He fired at the marabout, aud immedi
ately a red splash was seen on the whitewashed wall 
before which he was standing. The Arab was un
touched ; stepping up to the wall, he dipped his finger 
in the red splash, tasted it, and realizing that it was 
blood, collapsed in amazement. 

Though the trick was simple, only a Houdin could 
have devised and carried it out succel'sfully. During 
the night he had melted some wax, blackened it to 
look like lead, and ran it into a bullet mould, thus ob
taining a hollow globe of wax exactly resembling a 
bullet in appearance. It was with this bullet the 
mal'about loaded his pistol, and in ramming it down 
crushed it to powder. A second bullet, similarly made. 
Houdin filled with blood obtained from h is own body_ 
This he dropped into his pistol, and rammed it down 
very gently, so as not to crush it. As it struck the wall 
it was broken, leaving a red splash af blood. 

. . .  , .  
TELEPHOTOGRAPHY. 

Every photographer has seen opportunities for mak
ing desirable photographs when distance interposed 
an insurmountable obstacle ; for example, it may be de
sired to photograph a group of cattle in a field, which 
would be scattered on the approach of a human being. 
or a distant but inaccessible moun tain which could 
only be seen to ad vantage from a neigh boring hill, or a 
bit of scenery on the further side of a river or lake, and 
hundreds of other scenes which attract the eye of the 
photographer, but which are practically beyond the 
reach of his instrument without the device described 
in this article, by means of which the object may be 
brought into such close proximity as to make the work 
of the photographer very easy. 

Given a distant and inaccessible object, the necessity 
for a photograph, and a photographer desirous of pro
duci ng such a photograph. and we have all the con-

ditions for the practical use 
of the telephotographic at
tachment herewith illustrat
ed. This is not a telephoto
graphic objective, but an 
achromatic negative combi
nation to be attached to an 
ordinary photographic lens 
to amplify the image pro
duced by the lens from three 
to eight diameters, thereby 

when he was sent to Algeria 
to counteract the influence of 
the marabout priests over 
ignorant Arabs. The mara
bouts are Mohammedan m ira_ 
cle workers and were continu
ally fanning the flames of re
bellion against French domi
nation. The French govern
ment invited Robert-Houdin 
to go to Algeria and perform 
before the A rabs in order to 
show them that a French wiz
ard was greater than a mara
bout fakir. This was pitting 
Greek against Greek. The 
marvels of optics, chemistry, 
electricity, and mechanics 
which Houdin had in his re
pertoire, coupled with his 
digital dexterity, were well 
calculated to evoke astonish
ment and awe. How well the 

CAMERA WITH TELEPHOTO ATTACHMENT, ADJUSTED TO MAGNIFY SEVEN TIMES. 

�r6pl'esenting the object at 
from one-third to one-eighth 
the distauce shown by the 
lens without the attachment t 
in other words, it enables the 
operator with a photographic 
lens to obtain a photograph 
of an object on a much larger 
scale than can be obtained 
with the lens alone withou t the 
telephotographic attachment. 

During the late war with 

French wizard succeeded in his mission is a matter of 
historv. A full account of his ad\'entul'E's alllong the 
Arabs

-
as contained in his " Memoirs " makes very inter

esting reading. The Household World recently pub
lished the following account of his early experiences in 
Algeria : 

To witness Houdin's first performance in Algiers the 
neighboring tribes were invited. The - theater was 
speedily filled with them and the French officials, who 
attended in al l their pomp and glory. Interpreters 
were scattered through the house in order to repeat 
Houdin's remarks to the natives in their own language. 
With true Oriental dignity and gravity, the Arabs wit
nessed the first few tricks in stolid silence, but the tak
ing of a huge cannon-ball from a borrowed hat arouseL! 
great excitement. 

Then came the great tricks of the evening, especially 
prepared to astonish the Arabs. 

" By a  wonderful power which I possess,"  said Houdin, 
" I  can deprive any man of his strength. I invite any· 
one to prove my words. " 

On this being interpreted to the Arabs, a tall, 
strong man stepped forward on the stage. Houdin 
held in his hand a little iron box, and, balancing it 
carelessly on his little finger, he asked the Arab, 

" Are you strong ? "  
" Yes," replied the man carelessly. 
" Are you sure of always remaining so 1 "  
" Always."  
. .  Lift that box."  
The Arab did so, and asked contemptuously, " Is 

that all ? "  
" Wait 1" said Houdin, making a solemn gesture. 

" Now you are weaker than a woman. Try to lift that 
box again." 

The Arab seized the handle and tugged agai n . He 
could not raise the box an inch from the floor. After 
many attempts, he paused for a moment to brace h im·  
self for a final effort. He  seized the  handle again, but 
shrieked aloud with pain, dropped on his knees, then, 

only extricated himself by his quick·wittedness. He 
was the guest of an Arab chief, Abou Allem, and enter
tained his host and friends by a few tricks. One of 
the company was a marabout, who asserted that the 
spectators in Algiers had been merely duped by a 
vision. Houdin, however, produced the marabout's 
watch in his hand, and, on feel ing his sash, the mara
bout found there a five-franc piece. Convinced by 
this and other feats that Houdin was really a sorcerer, 
he challenged him to repeat his performance in the 
theater and produced two pistols. " You need not 
fear, " said the Arab, " since you know how to ward off 
bullets." Without losing his self-possession, Houdin 

COURSE OF THE RAYS THROUGH THE TELEPHOTO. 

explained that his invulnerabilitv lav i n  a tal isman 

which was with his possessions i
O
n A igiers. " By � ix  

hours' prayer, however, I can do without that talis
man, and at eight o'clock to· morrow morning you can 
fire at me." 

At the appointed time there was a large concourse of 
Arabs, which the news had attracted. The pistols 
were brought and carefully examined. The marabout 
dropped in the powder, Houdin handed him a bu llet 
from the tray, and he rammed it  down. Houdin then 
loaded his own pistol, and, walking about fifteen paces 
away, turned and faced the marabont. The shot was 
fired, and the Frenchman opened his mouth and 

Spain, the desirability of pro
curing photographic negatives with the aid of a 
telephotograph became very apparent. Mr. Dwight 
L. Elmendorf. of New York city, who has made a 
special study of this method of photography, followed 
the campaigns in Cuba, both on sea and land, and with 
the aid of the telephotographic camera obtained some 
remarkable photographs of troops in action. Many of 
these photographs were taken at a great distance from 
the scene of action, so that the photographer was in 
comparative safety while engaged in taking the views. 
The results obtained, however, do not j ustify this 
supposition, as. from all appearances, the men appear 
to be in close proximity to the camera, and one would 
j udge that the intrepid photographer was having a 
hot time of it. There are immense possi bilities of a 
very· practical nattire in the use to which this method 
of photography can be put, and it should prove of 
great value in warfare in determining the nature of 
the enemy's country, in making observations of special 
objects and fortifications, and in obtaining a record of 
the positions of troops while maneuvering or in action. 
while they are at a considerable distance. 

We give an example of the work that may be ob
tained by the use of the telephotographic attachment. 
The smaller picture is a view of a large summer hotel 
in Maine, which was taken on an 8 X 10 plate with a 
rectili near lens. The small space inclosed by the par
allelo"'ram contains what appears on the larger plate 
magnified seven times. Both views were taken from 
the same point, one with the photographic lens alone, 
the other with the lens provided with the telephoto
graphic attachment adjusted to magnify seven times. 
This attachment is of great utility in taking views 
with even much less magnification than that here 
shown. It is  verv useful in  making pictures of build
ings, especially high and inaccessible portions, as it 
permits the operator to take the view from a point far 
enough away to avoid the distortion common to pictures 
made with the lenses of wide and medium angles. 

The attachment is shown as applied to a Zeiss anss-
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til!mat 672' X 872' lens on an 8 X 10 box provided with an 
extension, to enable the parts to be adjusted for a lUag
nification of eight times. This necessitates a camera 
box 42 inches long, requiring the use of two tripods. 
The extension on the back of the camera box is 22 
inches in length, and is used fully extended only for 
lUagnifying six, seven or eight times. For making 
views with a magnification of three, four or five dia
meters the rear bellows is closed, and the apparatus is 
supported on a single tripod. 

The telephotographic attachment represented in one 
of the engravings with a Zeiss objective inserted in the 
outer end is shown partly 'in section, to more clearly 
illustrate the construction. The rear or flanged end of 
the attachment contains an achroll!atic negative or 
concave lens which corresponds to an amplifying lens 
in a microscope or telescope. To the tube con taining 
this lens is fitted a sliding tube, i ll the front end of 
which is placed the photographic lens proper. The 
sliding tube is  adj usted by means of a rack and pinion, 
the latter being turned by the !billed wheel. 

As the amplifier magnifies any imperfections that 
may be in the lens to which it is applied, it follows 
that none but t. he finest lenses can be used in connection 
wi th the attachment. It has also been ascertained that 
it is necessary to have the negative lens fitted to and cor
rected for the photographic lens with which it is used. 
After the rays cross in 
the photographic lens 
an d  d i verge within the 
camera, the central ones 
a.re rendered still more 
divergent by the achro-
matic concave lens tak-
ing the course shown 
in the diagram. It will 
be seen that only a 
small portion of the 
rays received and trans-
mitted by the photo-

J c ientific �meticau. 
indicated above. The whole subject is teeming 
with interest for the amateur photographer, and the 

PHOTOGRAPHIC LENS WITH TELEPHOTO 

ATTACHMENT. 

most interesting and startling results are often ob
tained. 

• • • • •  
Breatb l ng Valves o f  Fisbes. 

Fishes breathe, as is well known, says Ulric Dahl
gren, in The Princeton Bulletin,  by passing a stream 
of water through the oral cavity, in at the mouth 
and out by two lateral openings, the gill defts. 'fhis 
is accomplished by a rhythmic motion, plainly visible, 
the nature of which, however, has never been accu
rately described, our best text-books of ichthyology 
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cal l ing it  " swallowing, " " An act similar to swallow
ing,"  etc. 

The writer's discovery of two membraneous valves 
j ust inside the teeth has made possible the following 
conception of the breathing of teleost fishes. 

The constl'llction and operation of the fish's appa · 
ratus is that of a perfect two-valve pump. In such 
a pump there must be a chamber which possesses two 
openings, each guarded by a valve. The forces n eces
�ary to operate such a stl'llcture are three (or six) in 
number : 1st, a force so applied as to alternaiely con
tract and expand the chamber ; 2d, a force to alter
nately shut and open the posterior (exit) valve ; 3d, 
a force to alternately sh ut and open t.he anterior 
valve. These valves must be operated in proper 
sequence to the expansion and contraction of the 
chamber. The valves may be operated either by 
separate mechanism or by the automatic  action of a 
current passing through the chamber. 

It is to this latter poi nt that attention is called 
in the case of the fish. Here we find a cham ber (the 
oral cavity) and two open i l lgs, the mouth (anterior 
opening) and the double gi l l  opening (posterior open
ing).  Muscular force is appl ied to expand and con
tract the oral cavity. But no such d i rect appl ica
tion of muscular force is needed to open and close 
the anterior and posterior openings. This  is done 

.. 

automatically by t h e  
branchiostegal valves 
in the gill opening (or 
posterior opening), and 
by the maxil lary and 
mandibular breathing 
valves i n  the mouth 
o p e n i n g (or anterior 
opening). The fish is 
thus not requi red to use 
separate m u scles t. 0 
close and open the pas
f'ages, but the loss of 
energy due to friction 
and retarded momen
t um on the valves m ust 
be added to that re
qnired to expand a n d  
contract t h e  oral cavi
ty. It is simply a me
chanical economy such 
as is f 0 u n d in the 
heart. 

---0 .. _ .0---
Work on the Pu blic 

L ibrary. 

g r a p  h i c lens pass 
through the amplifyin� 
lens. The t.ime of ex
posure is, of course, 
much longer with the 
telephotographic a t  -
tachment than with the 
p h o t  0 g r a p  h i c lens 
alone : that is, it is ap
proximately p l"o p'o r
tional to the square of 
the magnification. For 
example : If, with the 
p h o t 0 g r a p  h i c lens 
alone, the e x p o s u r e  
would be -r;\ of a second, 
w i t  h the telephoto
grll.ph adj usted to mag
nify e i g h t times, it 
would require an expo
sure of one second ; but 
there is considerable 
latitude in exposure in 
a telephotograph, and 
it is well enough to give 
a little more time than 
the rule calls for. 

A HOTEL IN MAINE I'HOTOGRAPHED WITH ORDINARY LENS. 

At the recent meet ing 
of the Board of Trustees 
of the New York Public 
L i b  r a r y it was an
nounced t hat the Board 
of Estimate and Appor
tionment would pr oba
bly be able to appropri
ate $1, 000,000 for the 
work on the New York 
Public Library d u r' ing  
the present year, an!1 
$500,000 thereof is now 
i mmediately available, 
by reason of an appro · 
priation made March 
17, for removing the 
reservoir and making 
the foundations. The 
work on the Ii brar)" has 
been delayed for a long 
time, owing to the real 
or supposed approach 
of the city to its debt 
l imit. However, there 
has really  been no t ime 
lost, for the interval 
since the adoption of 
the plans has been most 
valuable as giving an 
opportunity for their 
study and development. 
Since July, 1896, about 
80, 000 volumes and 80, -
000 pamphlets h a v e 
been ad ded to the col
lection of the library, 
and at the end of the 
present year the l ibrary 
will contain a b o  u t 
465,000 vol umes a n d  
180,000 pamphlets. To 
accommodate the great 
increase, n e a r  I y five 
linear miles of shelv
ing have been built, 
of which n early one
half has been placed in 
the Lenox L i b r a r y  
building. 

The principles under
lying the use of the 
camer'a for this kind of 
photography a r e  so 
simple that there is no 
reason why any one 
having any taste for 
photograph y  s h o u l d  
not quickly become ac
customed to its manipu
lation, with results that 
will be found most 
novel and gratifying_ 
The expense is trifling, 
as the ordinary camera 
and lens may be used, 
the extra length being 
obtained by means of 
the box extension at 
the back of the ordi
nary camera. This box 
extension is c l e a r l y  
shown in the engraving. 
Of course, owing to the 
length of the complete 
apparatus when assem
bled f o r  telephoto
graphic work, two tri
pods a r e  necessary. 
We present in one of 
the views a detail of 
t h e  telephotographic 
attach ment and a dia
gram showing the path 
of the rays before they 
reach t h e p I a t e  as 

I'HOTOGRAl'H OF SAllE BUILDING FROM BAME POINT WITH TELEPHOTO ATTACHMENT, DISTANCE 

NEARLY TWO MILES. 
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®orrespon[hmce . The C u rrent SupplelDe nt. 

A NeW" Pla n of Education. 

To the Editor of the SCIENTIFIC AMERICAN : 

capitalists, etc. ), and who approved the proposed asso
ciation, to send their names and addresses to the editor. 
A list of these names would then be sent to each of 
these gentlemen, with the request to nallle one repre
sentative, the one who received the most votes to be 
the representative of his country. In case of refusal. 
the next. etc. Once elected. the representatives of all 
countries. perhaps 12 or 15 in all. might arrange the 
time and place of meeting, say at the Paris Exhibition. 
This m eeting to nominate a board of three or more 
persons. at their choice, who would constitute the cen
tral bureau lllentioned in my paper. I mmediately on 
being nominated, the bureau would commence work, 
i. e. , draw up and publish the circular, elaborate a pro
gramme, etc. 

The current S UPPLEMENT, No. 1213, has many in
teresting articles, of which " The Nicaragua Canal " is 
undoubt.edly the most interesting. This is a digest of 
a lecture delivered by Prof. Lewis M. Haupt, m-ember 
of the N icaragua Canal Commission, and revised by 
the author. It is accompanied by nine interesting 
photographs. " An English View of the Spanish
American War " is a tilllely article. .. The Production 
of Metallic Tu bes by Extrusion ., describes a new metal
lurgical process, by which all kinds of metallic sections, 
even of the most complex designs, are obtained by 
forcing metal melted to plasti city th rough a die under 
hydl'aulic pressure. " Trade Suggestions from United 
States Consuls " are particularly interesting in this 
number. The usual notes are also published, includ
ing a n umber of formulas for shoe d ressin gs. " New 
Jersey Corporations " is an article describing that 
State's great incollle derived frOIll corporations which 
come to the State because they are not excessively 
taxed. ., The Patent Systems of the United St.ates 
and Foreign Countries Compared " is by W. Clyde 
Jones. " The North American Porcupine " is an in
teresting article by Dr. G. Archie Stock well. 

The sketch I gave of a plan to prolllote -international 
correspondence and m utual help, that you kindly in
sPI'ted i n  the SCIENTIFIC AMERICAN of January 14, 
1899, has brought llIe many very sympathetic cOllllnents 
frolll your readers and more inquiries than I know how 
to answer, u nle�s you can find a place for this letter in 
yonI' correspondence colu mns. I shall  try to condense 
my repl y as much as possi ble. 

j!'iI'st : No such an association as I propose yet exists ; 
whether it ever shall be real ized depends entirel y on 
the reception t h i s  idea meets with generally. If such 
an association is real ly as useful as I belie ve it to be to 
thousands of intel ligent people all over the world, i t  
w i l l  certainly appear, grow, a n d  become a s  common a n  
i nstitution a s  t h e  post office. If t h e  t i m e  i s  n o t  ripe 
for it, i t  will ha'"e to wait. I am the last man to know 
anything about that. 

Secon d : I am quite alone in this, and have neither 
the time nor the means to work out the plan single 
handed. 

C o n tents. Third : Since many correspon dents ask me where the 
money is to come from, I m ust have failed to explain 
that the very pith of the plan is that no capital is 
needed to run it. All is based on mutual service. A 
comparatively small sum m llst be collected to pay for 
work in drawing up the progI"a mme, printing and post
ing the lists of associates, etc. , these expenses to be 
covered by sale of lists at a moderate price. Once 
started, the bureau should soon become self-supporting. 

This co-operation of universally known men would 
be inval uable, as it would i mmediately place the whole 
scheme on a serious footing and earn for it the confi
dence of all people. At the same time, I fai l  to see on 
what grounds we could expect them to refuse their as
sistance. The plan is  in no way a speculation or com
mercial enterprise-rather a kind of mutual education 
and assistance scheme. The trouble would be limited 
to writ.ing and send ing two cards to a newspaper, the 
first containing writer's name and address ; the second, 
name of representative. The work of the representa
tives on meeting each other would also be l i lliited to 
the organization of the central bureau. When matters 
would h ave reached that point, I th ink it would be an 
easy matter to real ize the slDall capital necessary to 
COlllmence work. 

(ll lustrated articles are marked wltb an asterlsk.1 

Acetylene generators, testing . . . . 195 Books. new . . . . . . . . . . . . . . . . . . . . . . . . • 204 Bridge, American, through the 
Soudan . . . .  _ . . . . . . . . . . . . . . . . . . . .. 1�8 

Bureau of American Republics . .  194 Cars, prizes for the care of . . . . . . .  198 Centr .. 1 Rallway of England . . . . .  1114 Dewar. gold medal for . . . . . . . . . . . .  196 Ii�ducatiotl. new plan of . . . . . . . . . . . 2(J4 Execution, prison . . . _ . . . .  _ . .  _ . . . . . 0 197 Filtering liquids. machine for •. . 197 Fishes, breathing valves of . . . . . .  203 

Marsb. Prof. O. C.' . . . . . . . . . . . . . . . . 201 
Matches, new composition for . . . HJ7 
MetriC system in our colonies .. . .  ]98 
Motor carriage cOlltest .. . . . . . . . . . . 199 
Multipbone' . _ _  . . . . . .  _ . . . . . . . . . . . . .  197 
Notes and queries . . . . . . . . . . . . . . . . .  205 
Paris Exposition, novelties at . . .  201 
Pigeon service, ocean . . . . , . . .  , . . . .  IH9 
Pipe banger' . .  _ _ _  . . _ . . _ . . . . . . . . . . . . 197 
Principle, Violation of . . . . . . . . . . . .  1�4 
Smoke consumers·. . . . .  . .  . .  . .  . . .  1�8 
Spanish war, Admiral Colomb on 194 

Final ly : My idea of commencing the business was as 
follows : In each of the greater countries a newspapel' 
or journal that would. lend its temporary assistance to 
the plan would request people who were universally 
known in their country (statesmen, authors, artists, 

A last word. Some correspondents tell me that i t  
would be unreasonable t o  expect special o r  detailed in
formation free of al l charge. Evidentl y ; nor do I 
thi n k  there can be two opinions on that point. But as 
things stand at present, most of us do not know where 
to ask for the reliable information that we are q uit.e 
willing to pay for. N. SHISHKOV. 

Simbirsk, Russia. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural IlDplelDents. 

CHECK-ROW COR�-PLANTER. -- CHARLES n. 
BAKER, St. James. Mo. Tbe invention provides a ma
chine whicb is capable of v!lrying in an effective aud sim
ple manner tbe distance between the points at which the 
corn is dropped. Tbe mecbanism includes a rotary feed
wbeel and means for imparting a con tinuous rotary mo· 
tion tbereto. A rotatable drop plate is mounted below 
tbe feed-wbeel and is provided witb means for impart
ing an intermittent motion tbereto, and with means for 
varying tbe lengtb of each movement tbereof. Tbe 
invention, it will be observed, embodiee a new metbod 
of regulating tbe movement of tbe drop-plate. By reason 
of tbis construction, tbe intervals between the drop 
pings can be varied as desired, it being also possihle ac
curately to measure tbe exact adjustment of tbe parts 
necessary for any given distance between tbe droppings. 

Bicycle-Appliances. 

DEVICE FOR TRUING WHEELS. - JOHN G. 
SCHMIDT, Portland, Ore. This truing device for hicycIe
wbeels bas a body-plate with a fixed and an adjustahle 
jaw adapted for engagement with tbe forks of tbe 
bicycle-frame. An adjusting-bar is pivoted on the body
bar and extends below the jaws and beyond the body
plate. A truing-point is carried by tbe body. plate, and 
a second truing-point is adjustably located on the ad
justing-bar to take eceentric deflection off the wbeel. 
The device is of sucb size and form as to permit its 
being carried in a tool-bag. 

Englneerlng-IlDprovelDents. 

ROTARY ENGINE.-WILLIAM H. WILSON, Hinton, 
W. Va. Tbe engine has two rotary exhaust valves wbicb 
bave a link connection. Tbese valves are each d:rectly 
connected witb oscillating pistons whicb are operated by 
steam led to them from tbe main inlet ports of the en
gine. Tbese main ports are two in number-one for for
ward motion and one for reversing. They are opened 
and closed by a valve consisting of two concentric tubu
lar .egments, fitting one witbin the other and operated 
by a single lever connected witb tbem on tbe outside. 

Mechanical Devices. 

CARDING-MACHINE .-ALEXANDRE VINCHON, Rou
baix, France. Tbe ordinary metbod of cleaning wool in 
carding machines, by means of tbe picker roller, gives im
perfect results, because tbe wool is very sligbtly divided. 
and becallse it becomes entangled by large fibers, 
tbus hiding and retaining in the wool. burs and otber im. 
purities. Tbe object of tbis invention is to overcome 
these two defects by placing directly behind the picker 
roller a cleaning-roller having rows of fine teeth arranged 
longitudinally around its peripbery. These teetb open 
out the 'fibers and expose the bure. whicb are then re
moved hy another picker-roller witbout injuring the 
fiber. 

COIN - CONTROLLED VENDING'- MACHINE. - -

tbat the rigbt-hand hammer will drop first withont tbe 
possibility of tbe left-band hammer's heing brougbt 
into action. Upon pulling tbe trigger a second time 
after tbe first firing, tbe left-hand bammer will be 
operated. Novel means are provided for safely lowering 
the bammers wben cocked and wben tbe gun is opened, 
this result being attained mainly by tbe forward move
ment of the trigger. If, bowever, tbe bammer be cocked 
and tbe gun closed, the hammers can be dropped by 
firing, the trigger being locked against forward move· 
ment. 

MiHcellaneous I nventions. 

ENVELOP.-JACOB SCHAUB, Salt Lake City, Utah. 
Tbis invention seeks to provide an envelop wbich cannot 
be opened witbout detection. Tbe improved envelop i� 
provided with a bottom flap baving an inward fold.form
ing a pocket, witb two side .flaps overlapping eacb otber 
and the bottom flap, and separated at their lapped ends 
by a narrow "Pace, so as to permit tbe tongue of a mu
cilaged sealing-flap to enter tbe pocket. Tbe envelop is 
of especial service in the sending of second class matter 
tbrougb tbe mails. 

HOSE-COUPLING.-HENRY O. PAUL. Clear Lake, 
Iowa. One of the two sections of tbis coupling is formed 
witb a conical, sbouldered bead, and witb a second 
shoulder back of tbe first. Tbe mating section is con
nected with tbe first section by means of a collar, tbe 

vertical backboard in whicb tbe desk proper is remova.
bly beld. Tbe desk is provided at its unrler surface with 
two rollers. one of wbich is adapted to pass tbrough tbe 
core of a roll of paper, tbe otber receiving tbe paper 
after it bas been unwound. Two openings in tbe desk 
permit the paper to pass from one roller to tbe otber over 
tbe desk, after the desired records, notes, or memoranda 
bave been made. 

PIPE-COVERING. - JOHN A . SCHARWATH, Jersey 
City, N. J. The covering is especially designed for 
use on ammonia, brine, or other pipes, and comprises 
a split layer of waterproof materia!, surrounded by split 
rings, a �plit layer of felt beld togetber by staples and 
surrounded by a tube, and a fabric tbe edges of wbich 
overlap and are beld togetber by glue. Tbe covering is 
desigued to prevent the formation of frost on the pipe 
and tbe loss of cold. 

CARTRIDGE-BELT. - LOUIS SANDERS, Brooklyn, 
New York city. Tbe novel feature of this invention Is 
found in tbe nse of a clamp comprising a box-loop fitted 
to embrace tbe belt-leaf and having opposite, connected 
arms arranged to be outwardly bowed. Spurs or prongs 
are arranged to be forced througb the helt-Ieaf wben the 
arlDB of tbe box-loop are readjusted to clamp the belt
leaf. The clamp is adapted to form pockets in tbe ex
tension leaves of tbe belt, and to increase or decrease 
the diameter of a cartridge-pocket originally formed in 
tbe )Jelt. 

rear shoulder previously mentioned being located witbin REPAIRING DEVICE.-GEORGE B. LEONARD, Chi. 
the collar. Locking-pawls on the collar engage the first cago, III. Tbe pnrpose of tbe invention is to provide a 
sboulder of the first named section, and prevent the un- repairing d�vice for nse on water-closet bowls, arranged 
coupling of tbe part.. In order to make tbe coupling to permit a quick connection between tbe water-supply 
watertight, a cone-sbaped waeber is fitted on tbe coni- pipe witb tbe bowl, should the water-inlet be broken off. 
cal sbouldered bead of tbe one section, between tbe two Tbe device includes a tbimble with a lIaring end, means 
coupling sections. for drawing tbe tbimble outwardly, and a coupling com-

WIRE-FENCE.-LINGUE S. MORGAN, Kendall, Kan. l prising two pivotally - connected links extended loosely 
Tbis invention provides a wire -fence wbose lon�.jtudinal tbrougb tbe flared portion of tbe tbim,le, the coupling 
wires may be easily applied and locked to tbe posts or serving to limit tbe outward movement of tbe thimble. 
detacbed tberefrom. and whose corner-posts may be 
readily adjusted to take up tbe slack of tbe wires, or to 
restore tbe posts tbemselves to their original vertical 
positions wben tbey bave departed tberefrom. The 
fence. posts are notcbed to receive the wires and to 
bold tbem in place. In order that these wires may 
be still more securely locked, a spring-loop is pro
vided wbicb is adapted for engagement with the 
wire. Tbe corner-posts of the fence are formed witb a 
body portion comprising a fiat inner plate, a V shaped 
outer plate, and a flat-base. In order to adjust tbe post, 
an adjusting stay-rod. formed of two parts cOuneeted hy 
a swivel-nut, and two sborter brace-rods with nuts ap
plied to their ends, are employed. In adjusting tbe 
corner post. tbe swivel is rotated and the nuts turned on 
tbe brllce-rods, I1ntil tbe desired position of the posts 
has been obtained. 

CASKET-HANDLER FOR HEARSES. - WILLIAM 

EGG· PRESERVING CRATE.-BENSON H. SHEARER 
and WILLIAM O. LEWIS, West Clarksville, N. Y. The 
body of tbe craie is so constructed tbat it will be sur
rounded by air and moisture-proof cbambers, the air 
contained in tbe chambers or passageways serving to 
preveut tbe absorption of water by tbe eggs, thu� keep
ing tbe eggs clear and brigbt. Tbe lid .of .the crate is so 
made that, wben placed in position, tbe egg!! will be pre
vented from becoming tainted. 

DOOR-HANGER.-JACKSON D. SCHOOLER, Sedalia, 
Mo. 'rbe hanger at its upper end is journaled on balls 
mounted to travel in a tuhe split to permit tbe passage of 
tbe banger. The tube is supported on eyebolts, eacb 
haVIng a shank and an open eye, the connection between 
tbe sbank and eye heing split. When eacb eyebolt is 
screwed up by means of a nut, tbe split portions are 
closed, tbns causing tbe eye Ilrmly to hold tbe tube in 
place. Tbe hanger is especially desilOled for freigbt
cars, barns, and dwellings. 

Design •• 

WILLIAM TRmBLE, Alton, Ill. This machine is intended 
for the automatic veuding of cigars. The cigars are 
placed in a box in tbe top of tbe machine. Tbey are 
arranged with a ribbon running back and ·  fortb between 
the layers. so tbat wben tbe ribbon is wound off on a 
reel the cigars are displaced one at a time and fall into 
slots in a delivering roller, wbicl: turns and drops tbem 
in a chnte. The machine is so constructed that it may 
be set to deliver two cigars or more at a time if deeired. 

P. FEST, Rocbester. N. Y. The improvement provided 
by the inventor for moving hurial caskets to and from 
bearses. tonsists of a platform and bars desigued as a 
permanent attachment to a hearse, and adapted to slide 
underneath the vebicle-body when not in use. By 
means of tbe device ·a casket may be easily lowered or 
raised. 

CORN-HUSKER PAD.-JOHANN G. KEES, Neb!aska 
City, Neb. Pads of this c1aes are secured to tbe band 
hy straps and are provided witb iron hooks to open the 
corn-busk. In tbe present pad, V·shaped end slots are 
made for the purp,,>e of relieving tbe ends of the pad of 
undue stiffne.s. and al80 for the purpo.e of preventing 
wrinkling as the ends are drawn and bent aronud the 
band. Slits are provided for tbe passage of tbe strap 
nsed to secure. the pad to tbe band. 

NEW BOOKS ETC. 
THE ELEMENTS OF PHYSICS. A College 

Text Book. By E. L. Nichols a n d  
William S .  Franklin. V 01 . I .  Me
chanics and Heat. New York : The 
'Macmillan Company. 1898. 8vo. Pp. 
218. Price $1. 50. 

Tbe volume before us is the new edition, revised. witb 
additions. The study of pbysics is an entirely different 
matter from what it was fifteen or twenty years ago, and 
the conditions call for new text books and syst�ms of 
teacbing. Now, when tbe etudent takes up' physics, he 
mu.t necessarily have a familiarity witb mathematics, eo 
tbat he can take hold of tbe matter intelligently from a 
mathematical standpoint. Tbe present volume is admi
rably adapted for a text book where the knowledge of 
elements of tbe calculus is nnderstood. Combined with 
supplementary lectures and laboratory work, the tbree 
volumes cannot fail to give the reader a most admirable 
knowledge of pbysics as uuderstood and tauJl:ht to-day. 

AMERICAN T RADE INDEX. A Descrip-
tion and Classified Directory of the 
National Association of the Man u
facturers of the United States. Ar
ranged for the Convenience of For
eign Buyers. Philadelphia : National 
Association of Manufacturers. 1899. 
12mo. Pp. 276. 

The National Association of Manufactnrers wae formed 
in 1895, for tbe advancement of American trade. Tbe 
membership of the association embraces 1,0(]0 of the 
largest and most respon.ible manufacturers of tbe United 
Smtes. It is a thorougbly representative organization, as 
its memhers are of all tbe important branches of indus
try and the principal producing sections of tbe country. 
A well equipped hureau of information is maintained by 
the association. and a great deal of good bas already been 
accomplished by it. The association neitber buys nor 
sells merchandise, and cbarges no fees for furnisbing 
information. Tbe classified list, whicb is before us, is 
a large American trade index, and will undoubte4ly 
prove of great valne. 

THE EVOLUTION O F THE E NGLISH H OUSE. 
By S. O. Addy, M.A. London : Swan , 
Sonnenschein & Company. N e w  
York : T h e  Macmillan Company. lS!J8. 
12mo. Pp. 223. 42 i l lustrations. PI'ice 
$1 .50. 

We do not know of a more interesting subject than 
tbe evolution of tbe Englisb honse, in wbicb we are 
more or less interested, becauee tbe English house is tbe 
prototype of our own. The volume before ns deals with 
round buts, wbich were the earliest form of European 
bouses, nnderground house., rectangular bouses, the town 
bouse, manor house. tbe castle, watcb tower and cburch 
or " Lord's bouse." Tbe author has treated a very diffi
cult su bject with marked success, and it is to be hoped 
tbat a large number of readers will appreciate his efforts. 
Tbe volume forms one of tbe " Social England Series." 
and the only criticism we bave to make regarding it is 
the totally unnecessary badness of tbe balf-tone engrav
ings. wbich are almost useless. It is a pity that sucb a 
scbolarly and important book sbould been so badly made. 
It is accompanied by an excellent Index, which is usually 
missing in books of tbis kind. 

THE YARN OF THE YAMPA. A Transat
lanti(� Cruise. By E. VH. McGi nnis. 
New Y or!, : Outing Publish ing COIIl
pany. 1898. 16mo. Pp. 160. Illus
trated. 

SINGLE TRIGGER FOR DOUBLE-BARREL FIRE· 
ARMS.-PETER C. KOLL. Walnut. Iowa. Tbe invention 

DRESS-SHIELD HOLDER. - AUGUST F. BEESE, 
Buffalo. N. Y. · The purpose of this invention is to pro
vide a device adapted readily to attach a dress-sbield 
to the arm-scye of a garment, the attacbment being so 
made that tbe shield may be quickly detached from the 
garment and another SUbstituted. Tbe device consists 
essentially of two parts : a grippinJl:-section having two 
jaws. and a locking-section, tbe two sections coacting to 
hold the sbield in place. 

provides a single trigger wbicb may be used witb perfect TELEPHONE DESK AND REGISTER.-HoRATIO 
safety for two hammers, and which is constructed 80 i F. FORREST, Brandon. Canada. Tbe desk comprises a 

NOTE.-Copies of any of tbese patents WIll be furn
Ished by Munn & Co. for ten cents eacb. Please send 
the name of tbe patentee, title of the invention, and dote 
of Ibis paper. 

Tbis little book before ns is admirably illustrated by 
balf-tone engraving�. Tbe book is well wortb reading, 
since it sums up in an entertaining way tbe account of 
tbe autbor's trip, and it gives good descriptions of many 
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Important things and places. We IU'e afraid, however, I admirable treatise, clear and to the point. The iIIns- DICTIONNAIRE TECHNIQUE FRANCOIS- ' �u$lne$� ana � ersonaL 
that our sailor friends will find that the author has been trations are excellent and nnmerons. I t  i s  a book which A NG LAIS DES OUTILS ET U STENSILES 
somewhat loose in his nse of nautical terms and phrases, I we can commend. EMPLOYES DANS LES ME'I'IERS Tile charge j<>r insertion under this head is One Do!lar a 
a3 on page 31 and elsewhere, when he refers to the MANUELS LA PETITE I NDUSTR�E" line jor each insertwn : about ewllt IVMd.. t{) a line. 
schooner as a " ship " [now a " ship " in i� broad sense THE INTERNATIONAL ANNUAL OF AN- RTC. By A. S .  Lovend a1. Parl8 : Advertisements must be received at publication office . .  THONY'S PHOTOGRAPHIC BULLETIN. B . Ch '1 1  1899 P '  I 18 a large seagomg vessel, and specIfically a large veesel V l X F '  1898 N Y k . E oyveau et eVI et. . r Ic€' as ear!y as Thursday mMning to appear in the jo!lolV-
with bowsprit and three (recently also witb four and & 0 H '1' AOi
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" scbooner " is  a fore-and-aft rig-ged vessel of two or �o. �. " : rIce cen s_ . . More difficul t  than to give tbe exact equivalents of tools . .  ti. S. " �I etal Polish. Indianapolis. Samples free. more masts],  and of waves .. striking us fairly and The InternatIOnal IS . alw�ys a welcome vI�ltor, and in foreign languages. The only trouble is in understand-
flquarely aft of our quarters. "  which would amuse the volume before us, lIke Its predecessors, IS f?ll of 1 ing the classification. After thlt all is easy. The pre- Gasoline Brazing Forge. Turner Brass Works. Chicago. 
m08t sailors. On page 53 we find that every rope was readable and valuable articles, which are beautIfully � sent dictionary will certliinly prove of value. Yankee Notions. 'V aterbury Button Co .. 'V aterb 'y.  Ct. 
o. neatly lIemished , " which is, of course, improbable. . illustrated. Without the several photographic annuals, Handle & Spoke Mchy. Ober Lathe Co .. Cha"rin Fal ls.O. 

a vast amount of important information would be almost BERG'S COMPLRTE TIMBER TEST REU- Schwaab Stamp & Seal Co., Milwaukee. Send for cat'g. 
I NDU CTIVE MASTER METHOD. German wasted, for few can preserve many periodicals. ORD. By Walter G. Ber/? Chicago : Automatic Variety Wood Turning Lathes. H. H. for Educated Americans, With or 

_ B. S. Wasson & Compan y. 1899. Frary, Waterbury. Vt. Without Teacher. Course of Seventy- How .TO �AKE AN INDICATO.R. B) A. C. , This pamp
. 

hlet is filled with valuable tables dealing Small A ccumulators. A new book. l I lus. Cloth . Wc. eight Lessons for 'l'hirteen Weeks, LIPPlpc<;>tt. New York . New York with the strength of timber of all kinds_ It will prove Spon & Chamberlain, 12 Cortlandt St . .  N ew Y ork. F'f S D ' I Add' t ' I Pubhshmg and Model Com pany, 1 , . . . I te€'n entences al v. I lona. Cortlan' dt Street. 1898. 24 pp. IDteres. tlllg to architects" IDspectors of wood and con- Inventions developed and perfected. Deshming- and Selections of German Provel'bs, Say- I t t  tr t b d tc Y pamphlet. Price 75 cents in cloth, 50 I s ruc lon, con ac orB, rl gemen, e . machine work. Garvin Machine Co. , 1.1 Varick St .. N. . ings. Quotations. Poems, etc. By A. . Order White Metal and Brass Pattern Letters and L. Herll1an n _  Minneapolis, Minn.  cents III paper_ I T "STING MILK AND IT" PRODUCTS. A '" - Figures of H. W. Knight & Son, Seneca Fal ls, N. Y .  Whole Conrse (Fi ve Parts), $2. 25. An admirable little publication, containing all instruc- Manual for Dairy Stuc1ente. Cream€'ry Drawer 1115. 
Whatever may be the merits of tbis method of study- tions �n.d working dra,,:ings required by an ordinary I and Cbeese Factory O pem tors, Food 'j'he celebrated " Hornsby-Akroy� " Patent Safety Oil ing German, one thing at least is certain-it is assuredly machmlst .to �na?le hIm to con8truct an �ccurate Chemists and Dairy Farmers. l!y E_ Engine is built by the De La V er"ne Refri!<eratin!< Ma-ur. lque. To teach a language by indnction is, to be sure, steam engI�e mdlc�tor, ma.ke an� test the s.

prmgs. all I H. Farrington and F. W. Woll. chine Company. Fo( t of E a s t  138th Street. New York. 
no new idea ; but the means whereby tbe author of the from �aterla� r;-adlly obtamed m any localIty. The Madison, Wis. : Mend ota Book Com- The best book for electrICIans and be"inners in elec-present system endeavors to impart this inductive knoWI_ ! high prIce Of. mdlCators has �revented ma?y steam users pany. 1898. Pp. 256. 16mo. Price (ricity is . .  Experimental Science. " by G eo. M. H op kin •. edge are decidedly original. Each day's lesson consists from posse8�mg them, hut WIth a ?" anu�1 l Ike the present, I $1. I By mail . , • .  M u n n  & Co . . publishers. 3til Broadway, N. Y .  
o f  a typical German sentence, which is modilled into , a?y mechamc can construct a rehable. mstrum<;nt, espe- I It is a thorough ly scientific treatise on the subject by tT Send for new and complete catalo"ue or Scientifi c 
fifteen different forms. A short key t.o pronunCiation and a Clally as �he co�pany . supply materIals, castmgs, and competent profe.sors of the University of Wisconsin. It . and other Books for sale by Munn & Co., 361 Broadway, 
German proverb or poetical quotation conclude the day's even parilally lImshed mstrument.. is now in its fourth edition. The vital importance of a I New York. �'ree on application. 
lesson_ At the end of the thirteenth week the student H B M B D pnre sUPl>ly of unadulterated milk is recognized hy sani- The American Waltham Watch Company. of Walt-
is supposed to have learned enongh German to master AND OOK OF ETALLURGY. .v r. tarian. the world over. and ther are given very sllbstan- ham, Mass . •  have j u st publIshed a thirty-six page ill us-
Uhland 's " Des Sangers Fluch." Carl . Schnable. Tra

C
nslated by Hen�y tial help by such a treatise as the present volnme. It is trated brochure which treats of the perfected A m erican 

QUICK AND E ASY METHODS OF CAJ,CU
LATING. A Si mple Explanation of 
the ThE-ory and Use of the Slide Rule, \ 
Logarithms, etc. By R. G. B laine, 
M . E. London and New York : Spon 
& Chamberlain. 1898. 18mo. Pp. 
144. Price $1. 

Mechanical adjuncts in calculating are now almost 
a necessitv, and of these the slide rule is probably the 
most important. The student, toiling along by arith
metical methods, can hardly fail to regard with won
der and admiration the ease and rapidity with which 
practically the same results are obtained by one eXpert 
in the use of this little instrumen t. A clear perceptton 
of the elementary princi pies on which the rule is con
structed will enable the student to soon work out for 
himself satisfactory methods of calculating-, and when he 
is once master of the slide rule and the nse of logarithms, 
he will certainly never returu (0 the clumsy methods 
which be formerly used. 

LeWIS, M_ A. Vol. T. oppe�, Le�d, SI � - fully iUustra.ted and is written i n  a clear style. watch. and is a dainty and beautiful product of the ver, and Gold. Vol. II .  ZInc, CadulI- printer's art . 'l'he many i l lustration. are artistically um, Mercury, Bism uth , Ti n .  Antimo- How TO FRAME A H OUSE ; O R, BALLOON arranged. and the book is mel osed in a handsomely em -ny, Arsenic, Nickel,  Cobalt, Plat inulll, A ND ROOFING FRAMING. By Owen bossed cover. The author h a s  m a d e  a most entertain-
Aluminum.  London and New York : B. Magi n nis. New York : Publish ed ing book and conclusively proves that Waltham watches 
The Macmillan Company. 1898. 8vo. bv the ant.hor. 1898. Pp. 47 + 28. have earned for Americans the title of watchmakers to 
Pp. 876 + 732. 927 i llustrations. Price 8v- o. Prl'ce "'1. 

the world. 
$10 .., The book will be sent gratuitously upon application 

It is a c�rious fact t.hat there does not exist in the En- This volume is an eminently practical book which will to the firm at the above address. 
prove nsefnl to all carpenters, houseframers and archiglish langnage a single complete treat.ise on metallurgy. tects. It also includes fllll directions for framing the There are, indeed, a number of smaller text books, main- timbers for a brick honse. The book is freely illustrated IV adltpted for tbe nse of stndents, which cover the entire with well executed engravings. field,

' 
but make no pretension to describinl!' it with any 

thoroughness or detail. SncII being the position in re
gard to the literature of the snbject, the translator has 
rendered tbe English-speaking . metallurgist a distinct 
service in translating the most recent and exhaustive 
work on the snbject in any langnage. from the pen of an 
eminent metallurgical authonty, The book gives a com
plete acconnt of the matallnrgical treatment of every one 
of the metals ordinarily emr loyed, together with the 
recent improvements in the art, not neglecting the sci en

TR1 BUNE ALMANAC AND POLITICAL RE' 
GISTER FOR 1899. Henry E. Rh oades, 
editor, P u b lished by the N€'w York IIlNTS 'l'0 CORREHPONDEN'fS. 

I£,S 

Tribune. Pp. 352. 121110. Price 25 Names and A dd ,-e88 must accompany all letters 
cents. or no attention will be paid thereto. 'flus IS for OUI 

The Tribune Almanac has established an enviahle re- R e������o: �d
f��.;,��r ��Pif�:ti6� ' answers should 

putation for the accuracy of its figures and for its general 'I giv� ?-ate of paper and va!!'e or nu�ber ,!f question. 
r bTty As a political register it is nnrivaled I n q u l l le!!1 not answerea m re3'!onaole �Ime. sbould re la I I . . be repeatea : correspondentE 11'111 bear m mmd that 

KILBURN'S STANDARD HAND BOOK FOR tific principles underlying each process; and it is i I I us_ FIFTH A N NU AL REPORT OF THF. COMMIS- some answer8 require not a little refl.earch� and� 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn, RAILROAD MEN. By A. Kilburn_ trated by examples drawn from actual practice in SIO NER OF PUBLIC ROADS OF THE 

18mo. Pp_  141. Il lustrated. Price various parts o f  the world. The author's travels have STATE OF N E W  JERS KY FOR 1898. Bn yer .. wishmg to purchase any article not advertised 
in our columns will be furni8hed with addresses of 
bOllses manufactnrmg or carrying- the same. $1. been extensive, which results in hi8 experience be- Trenton . N. J. 1898. Pp. 207. 8vo. 

Th" preoent pocket book js intepded for the nse of ing very great, and, of course. amply qualifying I l l ustrated. Special \V rlUen I nforrns U o n  o n  matters of 
personal rather than general interest cannot be 

. expected without remuneration. 
railroad men, and it  contains full information on the him for his task. After a careful examination of We are always interested in this report "f the Commis-

Scientl li c A m erlc s n S u p p l e m ent .. referred 
00 may be had at the office. Pnce 10 centE each. 

Book .. referred to promptly supplied on receipt of 
price. 

Ill i neral .. sent t:or examination should be di8tinctly 
marked or labelee. 

modern railroad locomotive and all  its attachments, in- the two volumes, we feel we can safely say that it 

I sionet of Public Roads, for, to a certain extent, New 
cluding air brake, air pnmps, triple valve, hroke pump 

I 
is one of the most important contributions ever made Jersey, which has such splendid roads and such atro

governors, lOCO
. 

motive brake arrangem
. 

ent, pressure re- to metallurgical literature. The matter is so condensed I ciously bad roads, may be regarded as the experiment 
taining valve, trainmen's signal valve. siguals, switches, as to be readily available, and there wonld have been no I grollnd of the modern road bnilder. Some of the iIIus
brake leverage, etc., also directions for operating and diffieulty whatever in extending it over several additional : trations show the abominable conditions of the roads 
caring for all the parts. A set of questions and answers volumes. The illustrations are numerous, well selected . . and the improvements which have been introduced in 
on braking, breakdowns, blocking, etc., are added. It is and admirably executed, and serve to elucidate the them. If the farmers conld only be brought to realize (7626) G. K. asks : Where can I buy 

. also claimed t o  b e  a valuable help in preparin� for exam- text ill a n  excellent manner. The index pleases ns par-

I the enormons value o f  gOOd

. 

roads, the work o f  the Road l-ure hydrogen � What degree o f  heat has the hydro-
ination. A full set of double trip daily time sheets is ticularly .  Commis�ioner would b e  simple. gen lIame? A. Any dealer in chemical supplies can fur-
also included. ' G  nish you hydrogen. It is very much cheaper to make it A GUIDE TO THE STUDY OF . THE EOLO- R E C E N T EARTH MOVEMENT IN THE yonrself, for which you can find instructions in text 
ELECTROLYSIS AND ELECTROSYNTHE- GICAL COLLECTIONS OF THE , N EW GREAT LAKES REGION_ By Grove books of chemistry. Hydrogen is rr ade by the action of 

SIS OF ORGANIC COMPOUNDS. D r. YORK STATE MUSEUM. �lbany. 1898. Karl Gilbert. Washington :  Goverll - , hydroc!lloric acid on zinc. The temperature of an "xy-W. Lob. New Y ork : John Wiley & 8v? . P�. 262, maps. PrICe 40 cents: ruellt Printing Office. 1898. 8vo. i hydrogen lIame is variously estimated at from 4,000° to Sons_ 1898. 12mo. Pp. 103. Price The Umverslty of the State of New York has Just The pamphlet before us is an extract from tbe 4.350° Fah. 
$1. . issued 

.
as Museum �ul letin 19, • •  A Gnide, " etc.: by Dr. 'I Eighteenth Annnal Report of the United States Geological I (7627) K. D. R. ask s : 1. What i� th e 

'fhe field covered by the p:e.sent vO.lume IS a broad and Frede:,ck .J. H. Merrtll, director and Stat.: geolo/?st. Tbe Survey, and contains a vast amount of scientillc mforma- size of the coils nsed in making the recording voltmeter i�tere�ting one, 
.
an� electriCity, whlc� possesses su?h a I 

bJlletin . alms to. snpplement the �ollectlOns ":Ith such tion on a little appreciated phenomenon. I described 011 page 455 of " Experimental Science " ? dIversIty of applIcatIOns, has now obtamed a recogmzed g�l1eral mformat�on as .cannot be �Iven by cabillet spe-
T 

I Why are two needles used, the inner one swinging i n position in organic chemistry. The very natore of the Bllb- ClmenA, and to dIrect VISItors to rehable sources for more ELEVENTH BIEN NIAL REPORT OF THE the central opening in the coils, the onte" one being 10-ject suggested the po,sibility of "olving synthetical and I detailed information, since few persons have the prelim- KANSAS STATE BOARD OF AGRICUL- cated behind the coils, and what is the length of each analytical problems by it which had, as yet. remained 1 inary training to enable them to obtain from the collec- TURE •
. 

Topeka: Kansas State Board needle 1 How much wire is wound on each coil ? What unanswered. The book aims to give as brielly as POSSi_ 1 tions such advantage as they might receive if they fully of AgrlCultu reo 1899. Pp. 840. is  the resistance of both coils ? If I wish to use the coils, ble a review of what has already been accomp li8hed, and nnderstood their purpose and value. When we look at the portly volume, which is larger needles and index in a needle telegraph, would No. 22 at the same time to create an interest in the performance than the Government Agricultural Report, we congrat u- wire b;the right size to wind the coils? A. The working of experimellts on the electrolysis and elertrosynthesls 

I 
MINERALS IN ROCK SECTI�NS. �racti- late Kallsas npon her prosperity. . . What is the matter parts, coils, needles, etc., of galvanometer of . .  Experi-of ol'!!;Hnic compounds. �al Meth,ods . of Id�ntlfYlng. Mm erals with Kansas 1 "  is now only a memory, and, if nothing mental SCience," page 455, are those of an astatic gaI-

N A B 
In Rock SectIOn s  W i t h  t,he MICroscope. else were needed, the volume before u s  wonld demonstrate vanometer. Three inches will do for the length and 1 NEUBAUT�;)j' IN . ORD 

,
�ERI�A. Y By Lea McIlvame Luquer, C . E  . •  that there is nothing the matter with Kansas. We feel to 1).2 inches for the thickness of the spools. Two Paul Graf. WIth photo,.,rapillc pl.ates, Ph. D_  New York : D. Van Nostrand sore that the prosperity of Kansas is not grudged by her dl d to d th , t  t l' M k th plans and explanatory text, WIth  a Company. 1898. 8vo. Pp. 1 17. Price sister States 

nee es ar.e use ren er e Sl S e� a� a IC. a e e 

preface bv K. Hinckeldeyn. Berlin : $1 50 
• needles 2 mches or so long. The wmdmg of the spools 

H ulius Becker_ 1898. Price $1. 50. The w�rk is specially arranged for students in technical THE LOCOMOTIVE Up TO DATE By would vary with the voltage current to which the instru-
The nnmber before us. like the other nnmbers which and sCI'entific schools, and the author'" position in the Ch I M Shane Chl'cago ' Grl'ffin ment i s  t o  b e  nsed. 2.  Do you publish in any o f  the 

o ar es c • ' . back nnmbers of the SCIENTIFIC AMERICAN SUPPLEMENT have preceded it, is filled with beautiful gelatine prints of Department of Mineralogy, of Columbia University, ren- & Winters. 1899. 8vo. Pp. 711. Pro- an article on making a double needle telegraph? A. The prominent architectural examples in the country. They ' ders him particularly competent to deal with the subject. fusely illustrated. Price $2. 50. needle telegraph is the subject of a chapter in Prescott's are admirably execnted. The identification of minerals in rock sections with the The volume hefore ns is of an encyclopedic nature o .  Electricity and the El ectric Telegraph. " price $7. 
PHOTOGRAPHIC MOSAICS. An Annual microscope, including as it does a knowledge of optical and will certainly prove of value to locomotive engineers I (7628) F A B k D l '  

Record of Photographic Progress. mineralogy, is often difficult for beginners, bnt the and those engaged in building or repairing them. The I . " . . a s  s: oes a um m n m  
E d  i ted b v  E .  L .  'Yilson . New York : knowledge thus obtained is of the greatest possible value. author acknowledges his indebtedness to a number of bec?m� extremel.y b:lttl� wben cooled to the temperature 
E. L. 'Yifson. 1898. 12mo_ Pp. 286_ Unfortunately, the most of the pnblications on the sub- contributors from locomotive works and to mechanical of hqUld air o� lIqUId n�trogen � And does the tenSIle 
Price 50 cents. ject are in Frellch and German. and they are nsually en- journals. One particularly valnable feature of this book strength .of th�s m:tal mcre�se �t these temperatures ? 

.. Mosaics" is always a welcome visitor, dealing as it tirely too confused in arran�ement to be of much value is its comprehensiveness ; it seems to include cverything A . Alummum Is.sal� to remam phable when cooled to t�e 
does in concise form with the very latest developments to the stndent. For these reasons this text book has been which is connected with a locomotive and is really lip to temperature of bqUld aIr. All metals h�ve theIr tenSI le 

prepared by the writer, with a view of putting be�ore date. The arrano"ement I'S admirable and the iIlu8tra- strength increased by coo ling. Alummum would be in photography . It is in many ways the most interesting ... the students only those facts which are absolutely neces- tl'ons are, many of them, the best we have seen. It abo
.
ut twice as strong at 300° below zero Fah. 8S at the photograpbic annual witb which we are acqnainted . l he suy for the proper recognition and identification of com-

,voUld take more space than we have at our disposal to ordmary temperature. present volnme is embellished with a beautiful collection . A I hi bl mon minerals m the rock sectIOns. va ua e ta e give even a brief ontline of its contents_ Tbe book will (7629) G. F. W. writes:  In a Sunday of well-printed half-tone engravings. gives a scheme for the optical determination of com- be valuable even to those who already have the standard school room, an empty seat (with back) vibrates with the THE AMERICAN SUGAR INDUSTRY. Bv mon minerals in rock sections. books npon the locomotive. such as those of Forney and organ and even with tbe sound of a speaker's voice. How Herbert M vrick. New York : The . Sinclair. The book is a large one for the money, and can I u t ilize the vibrations of the seat to telephone O J d" d C 1899 P T SQUA RE CLUB. Catalogue of the range u ompany. . p.  the purchaser will certainly find that h e  has received them to a distant point ? A. Yon w ill not b e  able to 211 P ·  $1 50 Arc h ite('tural Exhibition. Philac1€'I-. rICe . • good value. transmit the music of an organ to a distance by phia,  .January 14. to February 2, 1899. A practical man:1al on the production of sugar beets 
and sngar cane and on the manufacture of sugar there
from lies before us. It is prefaced by a treatise on the eco
nomic aspects of the whole sligar que8tioJl, and its bear
ings upon American agricnlture, mannfactures, labor, 
and capital, constituting a hand book for the farmer or 
manufacturer, capitalist or laborer, statesman or stildent. 
We have already published two illustrated articles on 
the manufactnre of beet sugar, and we know, from 
the widespread interest which they awakened, that 
the subject is fast becoming of vital importance to 
\he farmers of America. The volume before lIS Is an 

Pp. 224. 8vo_ Price 50 c€'n ts. Natural SCI·ence. A Mon thlv Review means of a telephone aud a seat in the rear of the 
. room in which the organ is, for this reason : The The handsome volume before ns is filled with snperb of Scientific Progress . We have received the first few seat does not bike up all the vibrations of the organ, but reproductions of architectnral designs and i8 worth many numbers of Natural Science, under the new manage- only a small part of them. This is a case of sympathetic times its price as a stndy book for architects. The ad- ment_ It is now published in Edinburgh and London. by vihration . See Tyndall on . .  Sound," price $2.50; Zahm''s vertisers in the volume are many and its merit dcserves Young J. Pentland. The valnable features wbich make 

.. Sound Rnd Musi c," price $3.50, by mail. It is possible their patronage, for the book is one to be preserved. this periodical so notal'lIe are continued, and it is very 
to arrange a telephone transmitter so as to take up the The most important section, " An Unaffected School much improved in appearance. The quaiity of the orig- rattle of the seat and transmit it, bnt is not worth while. of Modern Architecture in America-Will it Come P" is inal contributions is high, and the notes and comments, 

a symposium of letters from celebrated American archi- ' book notices. etc., show most careful editing. The sub
tects, such as Louis H. Sullivan , John M. Carrere, D. H_ I scription price, outside of Great Britain, is fourteen shil-
Burnham, Ernest Flagg, Rnssell Sturgis and others. lings per annum. 

(7630) Reaci €'r a�ks : How can I make 
a battery, the exciting lIuid of which sball be a solution 
of eal ammoniac, that will give a practically undiminished 

© 1899 SCIENTIFIC AMERICAN, INC.
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ORDINARY RATES. 

Inside Page, each insertion. - "Ii cents a line 
Back Page. each insertion, - - $1.00 a line 

fir For some classes of Aavertisements, Special and 
Higher rates are required. 

The above are charges per agate line-about eiJlbt 
words per line. 1.'bis notice shows the width of the l ine. 
�i����e��� �i ��t�a%�erat:��a��f: {fna:, �;a:!e!�it��: 
ment. as the letter press. Advertisements must be received at Publication Office as early as Thursday 
mornlDg to appear in tbe fuilowing week's issue. 

St foot power ar * Screw ... 
... cutting 

Lathes Automatic 
Cross feed 

9 and t I - inch Swing. 
New and Origmal Features 

Se1ld for Catalogue B. 
Seneca Val ls Mfg. Company, 

--======::-___ 
6_95 War .... r St. , Seneca Falls. N· y-

. P C W E R  & FOOT I SHAPERS , P l A N E RS . D R I L LS 
L... AT H E S. �t.f�LNpE."r,��� 2!lTVLIJtul��t� 
S E BASTIAN L ATHE CO. 1 2 0  CULVERT ST. C INC INNAT I .  O .  

AMERICAN PATENT:::;. - AN INTER-
esting and valuable table showing the number of patents granted tor the various subjects upon wbich petitions have been fi1ed from the bellinnin� down to December 
31. 1894. Contained in SCJE:NTIFIC AMERICAN SupPLE.M"�NT, No. 1 OO�. Price 10 cents. '1'0 be had at this office and frow all newsdeaJers. 

B A R N'ES'  New Friction Disk Drill. 
FO R l i G H T  W O R K .  

Has thes8 Great A dvantages: The speed C&D be instantly changed from 0 to 1600 ::�beu�!.d:�� � S:��::;.��ts;q:al";:f:i�:l�h! smallest or largest drills within its range-a wonderful economy in time and great saviDg in driB breakage. Send for catalogue. 
W, F. & I NO, B A R N E S  CO., 

1999 Ruby St.. Rockford, Ill, 

New M icroscope for Nature Study 
and for use In the Examination of Ores, 

. Metals. Wools, Fibre. etc. 
Queen Acme No.  6 1"it!, Jb�'i,'tl�� a.,;� Ing power of about· 100 dlameters, l self of 

12 prepared slides of insect parts and other interestinll specimens, all in csse. '16.00 ror Ask your nearest Optician for it. 
_... Q U E E N '" CO. , I N C. - Optical and ScientlHc Instrument Works. 

l O t  0 Chestnnt St., PhU""'J Pa. 
Write for ( ·irwlar. liD �'ifth A v.e., New :r ork. 

THE FORBES 
PATENT DIE STOCKS. 

Two and three inch pipe can be tbreaded by a boy using onJy one band on a crank. 
ror Send for i!lust.raua catalogue 

C U R l IS '"  C U RT IS , No. 30 Hand Macbine. RaIllle J( to 2" R. & L. 6 Garden St. , Bridgeport, Conn.  

• •  P H Y SICAL AND SCHOOL 

I N DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
p,- Catalogue Free. 

P E R P E T U A L  M O T I O N  
A valuable series of papers givinK all the classic forms of perpetual motion apparatus. The literature on this 
���

j
�F�:rn�� :oe�b�t�b1:dBe�:s �\i g�°Fm���:n�n�::�fi inventors. 30 illustrations. �CIENTIFIC AMERICAN !lUPPLE"ENT, Nos. 1130, 1 131, 1133, 113li, 

U=tPJnPl�0,1��d8·a.t���l3e"a���:. e���d �g; �:� catalogue. 
AR MSTR O N G ' S  No. 0 T H R E A D I N G  MACH I N E  

Can be attacbed t o  bench or post. Designed for threading the smaHer sizes of pipe, iron or brass, also bolts. Has two speeds, one tor pipe l1! to 1 inch ; the 
r��1�8i��� pi{J�e�M tfie 2 :��e:r Armstronl< adjustable dies. Otb
er attractive features. Send for 
Kfr.;�ut\'��; l�h�e�f::s�fr':,� New York. Bridgeport, Conn. 

WOO DWO R K I N G  MAC H I N E RY."... 
For Planing Mills, Carpenters, 
Builders, Fumiture, Chair. Vehicle, 
Wheel and Spoke Makers, etc. 

p,- ·Correspondence Solicitea. 
lIlustrated 312-page Catalogue free 
to manufacturers and foremen. 

T H E  ECAN CO. 327  to 347 West Front  Street. 
C I N C I N N AT I .  O H IO. 

COBURN ;::CL

N

E� TRACK 
Parlor, Barn and 

Fire Door Hangers 
All Styles . 

Latest Improvements. 
I¥- Send for Book. ��;;;����! Coburn Tro l l ey Track Mfg. Co.  

=-<--..>, . .  H o lyoke, Mass. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's (J se.-Tbe utilization of 110 volt electric circuit� for small furnace work. By N. Monroe Hopkins. This valuable article is accompanied by detailed working drawings on a large scale, and the fur· 
n<t� can be mnde by any amateur who is versed in the 
u.s J of tools. This article is contained in SCIENTIFIC t�����\�i� it�p;r�o���r�;.lJ��YI §�;

e
Y��k

c
�r:;: 

or by any bookseJler or newsdealer. 

J , ieutifi, �mtl:i,au. APRIL 1 ,  1 899. 
strength of current sufficient to operate for say an hour 
al a time? A. You ask the impossible. No sal ammoniac 
battery can run continuously for �ven a quarter of ai' 
hour witbout great reductio" in the current. This is due 
to polarization, and cannot be avoided. If you wish a 
continuous service use a bichromate, an Edison-Lalande, 
or a gravity battery. 'fhe directions for making the bi
chromate battery are given in SUPPLEMENT, No. 792, 
price 10 cents. 

(7631) I�. A. D. ask:,. : Is there any dan
ger in amalgamating the zinc of the gravity battery in 
putting on the mercury too thickf Also, in making the 
regular Crowfoot do they add the mercury while melting 
the zinc, or do they rub the mercury on afterward? A. 
Only a film of mercury can be made to adhere to zinc • 

The rest you may put on will run off as water does, The 
mercnry is combined with the zin" in the Carr composite 
zinc. These do not require amalgamating and can be 
bought of dealers in electriC supplies. See adveItising 
columns. 

(7632) A, R. T. ask� : Should the rubber 
plates of a sector less machine be sbellacked? A. Nothing 
is gained in shellacking the rubber plates of an mdnction 
machine beyond giving them a polished appearance and 
preventing tbe deposit of moisture upon tbem. 

TO INVENTORS. 
OfA��lO\�pe[�i�lce o�� �t��d�:�

rs
th���a��

e r��fl��tf��� 
for patents at home and abroad. enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for prOCUrIng' patents everywhere A synopsis of the patent laws of the United States and all foreign countries may be had on application, and per
sons contemplating the securmg of patents. eitber at 
home or abroad, are invited to write to this office for 
prtces, which are low. in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO" omce SCIF.NTIFIC AMERICAN. 
361 Broadwav. New York, 

INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

MARCH 21 , 1 899, 
A N D  B A C H 8 B A R  I N O T H A T  D A T B. 
[See note at end of list about copies of these patents.j 

AC��Jrc��t:r�;.ai�r*: �I\!��h .��.c.��.� �.��. �.r.��s�.�� b�l,623 
Acid and making same, oxyanthraquinone sulfo, M. H. Isler" " . . . . .  " "  . . .  " . .  " . . . . . . . . . . . . . . . . . .  621.679 
Acid, apparatus for making Bulfuric, A. C. J uhn. 8011 . . • • • •  • • • .  • . . .  . . • •  . • • •  • • • .  • • • •  • •  • • • • . • • • • • • • • • • •  621,608 Air and gases and sorting same, apparatus for 

separating solid impurities from. J. P. & P. Van Gelder, . , . "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.651 
Air liquefying apparatus, Ostergren & Burger .. . .  621.536 Alarm. See Burglar alarm. Aqueduct, C. N. Dutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,470 
!ir..���lie�G.S6��,���:: : : : : : : : . : : : : : : : : : : : : : : : · : : .  llitm Baling press, Hillebrand & Wilke . . . . , . . . . .  , . . .  , . . .  6'll,494 Baling press, M. O'ConnelL . . . . . . . . . . . . . . . . . . . . . . . . . 621,365 
�:�

l
rO:i'. «;�'W�

n
����a� .. ��.I�e� : : : : : : : : :  : : . : : : : : :  : : : :  �mil1 

Barrel hoop, W. D. Marshall . . . . . . . . . . . . . . . . . . . . . . 621,530 
Basket blanks, machine for weaving, E. L. Walker . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  6'JI,724 Basket, fruit, Sprague & Seymour. " . . . . . . . . . . . . . . .  621,361 Battery. See Secondary battery. Battery circuits. transfer wattmeter switch for storage, C, Hewitt" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,412 
Battery plate, secondary, Schanschle1f & Hodg-

son . . . . " . . . . .  , . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . , '  621,716 
Bearing. antifriction. L. H. Seubert . . . . . . . . . . . . . . .  621.376 Bedstead brace. F. C. Williams . . . . . . . . . . . . . . . . . . . . . .  621.397 
Bell. bicycle, D. Partinl<ton . . . . . . . . . . . . . . . . . . . . . . . . .  b'2I.461 Bell, bicycle, E, D. Rockwell . . . . . . . . . . . . . . . . . . . . . . . . 621.759 Belt, electric, T, E'. Wynne . . . . . . . . . . . . . . .  " . . . . . . . . .  621,733 
Belt shifter, W. D. Graves . . .  " . . . . . . . . . . . . . . . . . .  " .  621.655 Belt tightener. C. L. Meissner" . . . . . . . . . . . . . . . . . . . . . 621.474 
Bicycle bearing adjustment, A. M. Price . . . . . . . . . . 621,582 Bicycle boat, C. A. Storms . . . . . . . . " . . .  " . . . . . . . .  " . .  621,465 
Bicycle bra.ke, E, Davis . . . . . " "  . . . . . . . .  " . . . . . . . . . . .  621.635 
Bicycle gearing, C, Hew . . . . . . .  " . " . "  . . .  " . "  . . . . . . .  621.740 Bicycle parcel carrier. A. L. Bancroft . . . . . . . . . . . . . . 621.172 Bicycle propelling deVice. J, Heimlich . "  . . . . . . . " 621,666 
Bicycle saddle. G. p, Holden . . . . . . . . . . . . . . . . . . . . . .  " 621.001 
l!icycle seat. supplemental, F'. T. T. Stanler . . . . . . . 621,722 
Bicycles or vehicles, pneumatic device for, J. W. Perry . .  , . . . . . .  " . . . . . . . . . . . . . .  " . .  " " "  . . . .  , ' ' ' ' ' '  621.370 
Binder, temporary. C. '1\ Rosenthal . . . . . . . . . . . . . . 621,618 Blankets, etc., fastening device 10r, G. M. Hub-bard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " "  . . . .  " . .  " .  621,676 Blind fastening device, H, Spencer, Jr . . . . . . . . . . . . 621,588 
Boat supporting and launching device, ship's, H. 

J. Matson . . . . . " . . . .  " . . . .  " "  . . . . . . . . . . . . . . . . . . . . .  621,611 Boiler. See Steam boiler. 
Boiler. J. F. Klugh .. . . . . . " .  " . . . . . . . . . . . . . . . . . . .  , , '  621,350 Boiler fires, device for feeding fuel to, F. E. & �'. H, Hofmann . . .  " ,  . . . . . . . . . . . . .  " . .  " . .  " . .  " " . , .  621,3.�9 Boiler water bottom, steam, Earle & Newton . . . . . 621.558 
Book, account and sales. E, L, G. Toborg . . . . . . . . . .  621,367 �gg�, s�������d�3foista���L:rX�i\·iayo,:: : : : : : : : : : : :  :lil:� 
Boot or shoe tree, L. H. Leadam . .  , . .  , " , . . . . . . . . .  , 621,423 Boot tree. L. ll. Leadam. .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  621.424 Boring and tapping machine, Fowler & Budd . . . .  , 621,33ii Bottle. A. Cahen . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  621,«4 Rottie stopper lock, J. R. Thompson . . . . . . . . . . . . . . .  621,365 
Box. See Miter box. Nest box, Powder box. 
Bracket. See Lantern bracket. 
Brake. See Bicycle brake. Vehicle brake. 
Brake adjusting mechanism, G. H. Gilman et al .. 621.653 Brake beam. P. B. Harrison . . . . . . . . . . . . . . . . . . . . . • . . •  621.686 
Brick machine, R. A. Willett . . . . . . . . . . . . " . . . . . . . . . .  621,728 
Brick or tile cutting plant, J. Bensing . . . . . . . . .  ; . . . .  62L315 
Brid!l'e, M. Waddel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  621.466 Bridge construction. C. M. Horton . . . . . .  , . . . . . .  _ . . . 621.672 Bridle, S. Van Buskirk . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  621,625 
Bromin derivative of phthalimid and making 

same, J Bredt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6"21.319 
Brush. feather. W. E, Haag . . . . . . . . . . . . . . . . . . . . . . . . . 621.414 
Bucket. lunch, N. E. Richardson . . . . . . . . . . . . . . . " . .  621,711 
Buckle. C. �'. Knight . . . . . . . . . . . . . . . . . . . . . . . .  " "  . . . . .  621.756 
Buckle, harness, J. Polka . . . . . . . . . . . . .  " . . . . . . . . . . . . .  621,617 
Buckstay. W. & J. Lanyon . . . . . . . . . . . . . . . . . . . . . . . . •  621,576 Burglar alarm. E. P. Johnson . . . . . . . . . . . . . . . . . . . . . . . b'21,419 Burglar alarm system, electric, D. 'V. Mc-Caughey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.361 
Burial case. G. S. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,413 Burner. See Gas burner. Hydrocarbon burner. 

Incandescent burner. Vapor burner. Button machine. C. W. Garis . . . . . . . . . . . . . . . . . . . . . . . . 621,453 Cabinet. kitchen. W .  H. May . . . . . . . . . . . . . . . . . . . . . . . . 621.533 Cable grip. R. ,Jonsrud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,345 Calender. perpotuaJ. R. R. Vernon . . . . . . . . . . . . . . . . .  621.589 
Camera, magazine. W. H. Doering . . . . . . . . . . . . . . . . . 621.447 Camera. panoramic. L. Stark . . . . . . . . . . . . . . . . . . . . . . . . 621,545 Can. �ee Key opening can. Car bolster, A. K.  Mansfield . . . . . . . . . . . . . . . . . . . . . . . . .  621.458 
Car door lock Rno hanger, I. W. Donat . . . . . . . . . . . .  621,554 
Car doors and sides, means for protecting, J. E. 

.J ones . . . . . . .  . . . . . . . .  . . . . . . .. . . .. . . . .  . . . . . . . .  . . . . . . .  621.844 
Car fender. Northrup & Knowles . . . . . . . . . . . . . . . . . . .  621,476 Carhonaceous ngents for enriching spIrits, pro· car�����.gft!·t�:�J.e£ ·F': 'Wiem'er : : : : : : : :  . : : : : : : : :  �tq� Carpet fabric. ingrain. Dornan & Cuscaden .. . . . . . . 621.522 Carpet stretcher. H. C. Peytan.. . . . .  . .  . . . . . . . . . . . . .  621.502 
Carpet sweeper, W. J. Drew . . . .  " . . . . . . . . . . . . . . . . . . .  621.639 
Carriage. E. J. Gavin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 .3.36 Carriage or vehicle. auto motor. W • •  J. Brewer . . . . 621.48.'3 
('arri»ge top support . folding. J. S. McConnelL . . .  621.615 Cartrid,.,e belt. C. F', Batt . . . . . . . . . . . .  . . . . . . . . . . . .  621,763 Cartridge holders. const.ruction of, H. S. McKen-zie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,425 Carving fork guard and knife sharpener, com-

bined. C. Holyland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.342 Case. See Paper case. Sample case. Caster, ball . It. M. Grove . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.605 Catch. G. A, Brachhausen . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.318 Cement. lime, etc . . kiln, F. Ruppel . .  . . . . . . . . . . . . . .  621,463 Check protect.or. F. Hachmann . . . . . . . . . . . . . . . . . . . .  621.767 
f:heckin" apparatus. sales, J" G. Whitney . . . . . . . . . 621.592 Checkrein hook, M. J. O'Sullivan . . . . . . . . . . . . . . . . . . .  621,500 

(Continued on page SOl) 

============�==============� Three Greatest Amusement Sometimes it 
Mah��ers of th.�o�?rld takes a third 
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of the steam made 

to run the engine 

then it's time to 

think of the 
C H A R L E S  F RO H M A N . saving you could Have each � rn7.()p/ltJQe purchased a Vro •• , 

k ·th to entertain their families and friends. So too, have ma e  W 1 
SECRETARY ALGER, JOHN PHILIP SOUSA, SENATOR DEPEW, COL. ROBERT G. INGERSOLL. ADMIRAL SCHLEY. REV. T. DEWITT TALMAGE, CAPTAIN S IGSBEE, 'l'he PRESIDENT of VENEZUELA CAPTAIN EVANS, The SULTAN of TURKEY, etc. 
Conld the only Talkinl[ Machine having flat-

signed, indestructIble records have 
a greater indorsement ' 

SOME GRAM-O-PHONE DEALERS : 
Albany, N. y" Cluett & Sons. Baltimore, R. H. Eisenbrandt & Sons. Boston 1178 Tremont St. ' ,  Nat. Gram-o-phone Co. l:Ieveland, Collister & Sayle. Columbus, George M. Koch. Cincinanti, Albert Krell, 
��r:.!e�:o�, �ul�in�·f.I����'1.;welers. Detroft ' 21� Woodward Ave.), Grinnell Bros. ?,f3i����I�,swu�;,gn::�'1f���· Kansas t.1ty, Mo., "chmelzer Arms Co. h�':!�i���'Ii: �. ::1�';;:"& &S�;;�·co. 
lllr�����,s\v�:,Jj .-'M:�:e�ro. 
New OrJeans, La . •  Junius Hart. 
�gff��lp��a �MI�"e�';,":i St.), Blasius & Sons. Philadelphia (899 Filbert St.), Harbach & Co. 
la��:;,��(i.�8.,���:�p:,;r roo f;,�=�'d ��ii,���'i!�M���i.dt & Co. 
!Salt Lake City, D. O. Calder's Sons. St. Paul, Minn., W. J. Dyer & Bro, Savannah. Ga. ,  Ludden & Bates. St. Louis, Mo., D. K. Myefll. 
���a���:n��Ot�\e�:'1ir���y & Co. 
St, John, N. B., W. H. Thorne & Co. Toronto, A, & S. Nordbeimer. 
���;?�,0l::ocl�e�it�elo:s.currler Co. 
Washington, D. C., F, G. Smith & Co. 

Ask Your Dealer to Hear The New 
$ I 8 GRAM -O -P H ONE.  

Special t o  Subscribers SCIENTIFIC A M E R I CAN : 
Any one who is a subscriber to the Scientifi,c American 
�::I1,:::!��n '�n��Gl,;��-�����:!.��horo�"i!v':,n ,:g:;t�';,: lloney relunded, less express charges, if instrument is not satisfactory and Is returned Immediately. 
National  G ram-o·phone Co . , 874 Broad

·
way, New York 

� La�ge workers in ga.lvan-
ized Iron use two makes : 
Apollo for fine ; another for 
rough . 

Mistake. Apollo IS best 
for rough work too. 

Apollo Iron aJld Steel Company, Pittsburgh. 

T H E  E U R E KA C L I P  
The most useful article ever invented 

���!��Ji���8;tuJ�������::!�8����: anee Compani ::o" and business men gen .. erally. Book "!'ker and paper Clip, Does not mutilu..,e "',he paper. Call be 
'Poe��e��':!t�nii �::o��!l\��s

f ���8in2;',j and notion dealers, or by mail on receipt 
of price. Sample card, bt man, free. Man-
�1�t(f:.� Vox«i�1fl!:::::ld���Y. __ PRESSES , DIES and 

SPECIAL MACHINERY 
For Sheet Metal Workers, 

. -'" WEST MFG. COMPANY, 
< . � ._ . . 

-c · 

Buffalo, N. Y., U. S. A .  

The Pratt & Whitney Co .  
Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 

� Send for particulars. 
H A R TFOR D ,  C O N N .  

NEW YORK : Cor, Llbertv and G"eenwich Sts, BOSTON: 
281 Franklin St. Bu FF ALO : Cor. Seneca and Wells Sts. CHICAGO : 42 and « Soutb Clinton 8t. 
If you want the best C H U CKS , buy Westcott's 

Double Grip Little Giant 

Chucks, Plain Universal Lathe Lathe Cbucks, Made b¥_ 
Coils Oneida, N. Y .. U. S. A .  

ATEC'8Lu�ii�'l!:��m1-�g;,Gt'ir�
n. 

" Daniel's Perfect 

Piston Packing " 

(P. P. P.) 
�UAEEn �ITY nU��En ��. 4::i I::;�:� I:: ' 

We know you'd like to read our booklet if you had it. 27-20 

W I L L IS 

N EW A N D  S ECON D' H A N D ,  

FOR SALE C H EAP .  
:g��tirfrifi�g���h!:�, cg���es���:: Steam Shovels, Light Locomotives, Relaymg Rail, etc. 
SMUt for printed leajlet 1Ust issued. 

S H AW , 62 8  N .  Y. Life B l d g . ,  C H ICAGO , 

ROCK DRI LLS 

AIR COMPRESSORS 
S I M PLEST, MOST EFFI C I E N T  and D U RABLE, 

(RAN D D R I LL CO.) 
Send jor Catalogue. 1 00 Broadway. N ew Y o r k .  

SENSITIVE LABOR A.TORY BALANCE. By N. Monroe Hopkins . .  This " built-up " laboratory 
::!.":l�� �i� w.,�1ah :�t�':n��e �'b�n�a,�gc:i)!.�u� w.:.�: by any amafeur s�illed in the use of tools, and it will work as well as a $125 balance. The article is accompauled by detailed working drawings showinjl various stages of the work. This article is contained m SCIENTIFIC AMERICAN SUPPLEMENT, No, 1 1 84. Price 10 cents. For sale by MUNN & Co., 361 Broadway, New York City, or any bookseller or newsdealer. 
•••••••••••••••••••••••••••• 
• PLUMB· • • ERS' · • • 
• LEVEL • • • An adJnstable incline Level, a fIXed Level • • • and a Numb. Shows Incline by 32ds, or less, to • •  
• in. to the foot. A longitudinal groove in seat of • • frame adapts it to rest on pipe or shaft. Price 15 . • in., wltb plain glass, $3.00: with ground glas" .. $6.00 • • • IT CattJ,Jwrie Qf FIne Tools :tree. THE ..... S. 

.... 
STARRETT (JO .. Box 13, Athol. Mass., U. S. A • • � .......................... . 

Buy TeJephon 
THAT ARE G OO D-·NOT . .  C H EAP T H I N G S , "  

The dl:1ference in cost is little. We Iluarantee our apparatus and guarantee our e.ustomers against 108S by patent suits. OUi' guaran· tee and Instruments are both good. 
WEST E R N  T E L E P H O N E  CONSTRUCTION C O ,  

2 50-2 5 4  S o u t h  C l i nton S t  . .  Chicago. 
Largest Manujacturers of Telephones 
exclusively in the United States. 

" A m e rican-H u n n i n gs "  T E L E P H O N ES. 
Transmitters, Magneto Bells and Telephone Switchboards. Over 200,000 of our telephones in successful operation. 
�r83��� 'rt�tean���hY o�eY������th�� single line or metanic circuit and number of telephones to be used on one Jine. rorSMUt /or catalogue uS. A . It  

A M E R I CAN ELECTRIC TELEPHONE CO"  1 73 South Canal  St . •  Chicago. I I I .  

M��ID�'a Pit. ��uDl� ��in�l� Llth� 
TWO LATHES I N  O N E. 

One a 26-inch swinll for the common run of work. and the other a powerfully 
triple-",eared "-in. 
�W!��sf���:tvlK����: 
ly designed and well . . built tool, Costs bnt little more than an ordinary lathe. 

J. J .  M cC A B E ,  1 4  D EY STREET N EW YOftK. 

© 1899 SCIENTIFIC AMERICAN, INC.



Elgin Watches 
vary in size but not in time telling-accuracy 
is an attribute of all Elgin Watcbes-

Full Ruby Jeweled Eigins 
can be bad of all jewelers-tbey know their 
good points in detail-ask tbem .  

An Elctn W.reh always haa the word ''EJp'' engraved on the works-fully guaranteed. 
- ---------------------------

DY N A M O S  t il  Lhrbt, 1 1 0  Volt, 860 �� n " " 8� :50 " u . , 1 1 3  
Price inclurles Field Rbeo.tat. Sliding Baoe. Belt 1'lgbtener 
and Pulley Tbese Dynamos 
are of the best on the market 
and are ful ly guaranteed for 
one year. Uorrt"spondence solicited. Addres. 

ROTH BROS.  & CO .. Mlrs. 
88·92 Jackson St . •  Ch icago. I I I .  

J �� !:1�h:o�nJio�e�rej;rog�i. g: fiill:'e
a
a�I��gi��

I
�:�:r..h

t. 
hj{bt. 

I 'J' tbrow. tbe light .tralgbt 
ahead from 200 to 300 ft. 

I T hums kerosene, 
Semi for book ( free ) .  

R .  E .  D I ETZ C O . ,  6 0  Laight Stre�t ,  �New York. 
lIfention this paper and aet special discownt. 

"""'-ESTABLISHED 1 8 4 0 . -

DON ' T  L E A V E  Y O U R KEYS 

Blod[ott 'lI",-"...�-;,-l�.I..I.<I�.:L!� Comb, twist d ri l l .  I th read I ltch. cen· 
tre an top dri l l  
gauge.  

Price, SU.�O eacb. 
Gauge and 510 page catalog .ent postpaid for ,UO or 

catalog alone for 200. 
M ONTGO M E R Y " CO" TOOL M A K E RS, 

1 05 FULTON STR EET, NEW YORK CITY. 

IGNITION OF GAS or GASOLINE 
ENGINES 

solved by tbe use of 001' New 
a:r���� ';&.

y
t':;�'1,�'10 ��I�; 4� 

U S "  is for a small generator to ta�e 
tbe place of Primary or St.orage Bat
teries for ignlUng gas or gasoline 
engines. Semi 2c. stamp for lIIus. cat
alogue. E L BR I D G E  E L E C T R I CAL 
MFG. CO" E l br idge.  N .  Y . . U .  S .  A. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkin.. Description of a smail elec
tric motor devised and constructed with & view to as�i8t
ing amateurs to make a motor whiCh might be driven 
with advantage by a current derived from a h:tttery, and which would hsy'2' sufficient p( lwer to operate a. foot 
���bWttgnli I�:����� r��������g1� °SVc�l����l��a

lfr�:: 
J e A N  SUPPLEMENT. No. ';4 . .  Pl ice 10 cents. 1.'0 be bad at tbl. office and from ail newsdAaler •. 

Por 
the 

A Marvelous Machine ! 
Watcb tbe wonderful work 

�':.
n
d' �{p�ufnt.Ye

�a�L�:�� 
'.rhreads nipples of all sizes. So swiveled that it can be 
reversed snll pipe cut oft'c}ose to grl ppers. Vise can be opened or closed wblle macblne 
Is in motion. Semi .for Oata
mue. THE llIERRELL 
MFG. CO'1 �Ot Curtiss 
Street, To edo, Obio. 

Best Ruling Machines, 
Haud and Power, wltb or wltbout tbe 
B U R R OWS I DEAL AUTOMATIC STRIKER 

and LAPPER, 
I D EAL BEAM STANDARDS 

IDEAL INK F O U N TAINS. 
and I DEAL CRANK, apply to 

E. J .  PIPER, Manufacturer. Spriulflleld, Mass. 

On Receipt of Ten Cents in Stamps (practically 
2&i of retail price) we will send yoo one of 001' 
1 -2 I N C H  A U C I:: R B I TS 

I c itutific jmtrinlu. 
Chenille. E. Enj/stfeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 ,6H I Cbuck, drill, S. 1·bompson . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.b"24 
Chuck, nailiDIl machine, H. W. Morgan .• . • . . . . . . . .  6"21.692 
Cburn. F. A. Maybee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . .  621.687 . 
Cigarette machine, M. Kirsbner . . . .  , . . . . . . . . . . . . . . .  621,349 
Clamp. See 'l'ree clamp. 
8l:,;ger.Si� S���t�\,"�r.-s . . . . . . . . . . . . . . . . . . . . . . 621.67a. 621,674 Clipper attachment, barber's bair. G. M. \\'at-

.ou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.439 
Clipper. mecbanlcal. W. P. �·reeJllan . . . . . . . . . . . . . . b'21.560 
Cllppinj/ and grooming macbine. bor.e. C. W. 

Potter .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"21.70a 
Clock striking mecbanism, J. Aumund . . . . . . . . . . . . 621.462 
Clothes pin sack and carrier, 1. M. Harreft' . . . . . . . .  621,662 
Cock box, exten.lOn .top. P. V. Dwyer . . . . . . . . . . . .  621.448 
ggw.

n
r'e!t8�';;C��W: 'P: ·Freemaii: : : : : : : : : : : : : : : : : : : :  �l:� 

Coke drawer. J. A. Hebb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'21.6/i.� Comleresslble tube, 'I'. Y. Kinne . . . . . . . . . . . . . . . . . . . .  621 .57a 
g��n 

e����:?a��I���d!r !tir�gg:��J:;���':,�: A: 11.726 I 
Rosentbal . . .  . . .  . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  621,505 Coupllnj/. See Hose coupl ing. Pole or tblll 
coupling. Tbill coupling. '1'bill or pole coup· 

co,1��1fi cutting and dating macblne. J. Ranz . . . . . 621,71» 
Cream .eparator. centrifugal . A. H. Reid . . . . . . . . . .  621,706 
Cream separator, centrtfu�al . E. G. N. Saleniu8 . . 6'll.6!9 
g����::'t�::'�����a�8r �.
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e
�·iiies: 'ii: Hatter: : : : : : : : :  �t� 

Cut.ter. See Stalk cutter. Cycle Inftator, automatic. M. D. Compton . . . . . . . . .  621.a26 
8�1:·.::'uoJ':U�d��r��1reiid: : ·. : : : : : : : : : : : : : : : : : : :  t'§l:W Cyclist's cu.rtridJZe. B. Behr . . . . . . . . . . . . . . . . . . . . . . . . . .  621.553 Dampening machme, 'Venden & Wiles (reissue) 11.727 
Rfc�i���r�t��Yd�r.AL.B�?��;!:�: : : : : :  : : : : : :  : : : : : : :  �t�:: 
g�"or g:������1�7��� �. '6�k?��jlrdS. . .  . . . . . . . . . . .  621.710 
DOOTS upon their hinges, device for raising, H. . , . 
Dra����li�oJ�eveie;.: c�m hi·ned. i:: ·R: ·Reed.: : : :  8�I:}%t 
g��S�rnt���'j,l':,��I�;d�;u�.;.S���f."G'!"iid: : : : : : : :  ��U� 
Dust pan bolder. W. Knigbt . . . . . . . . . . . . . . . . . . . . . . .  621,683 Dye snd making same, triphenylmethane, H. R. 

Vidal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62t,a9.� 
Dye. blue, K. Heumann .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.652 
���s�

a
J:v��:�o�·.��!t���

u
�iiites ·a;id· Y·OikS· ·of: 621

.609 
H. R. Be •• ell . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  621,516 Electric circuits , sutomft.tic mechanism for open-
Ing or clo.ing. Winspear & Smitb . . . . . . . . . . . . . . .  621.550 Electric beater, E. E . ·Gold . . . . . . . . . . . . . . . . . . . . . . . . . .  6'21,61» "�lectric machine. dynamo. C. SeHers . . . . . . . . . . . . . . 621.717 Electric motors. etc . . s.witch for altering speed 
and d irection of revolUtion of, Edwards &; 
Beevor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.471 Electric switch, automatic. R. Baumann . . . . . . . . . .  621,739 

�l�;:�g�: t �t�������:�:::::::::: :::: :::::::: ::::: 3�t:tJ� EI�vator gate�, pneumatic check for, }t' P. Hinds 621,&i1) 
�l��:�g� :�t:'t� J��c�

I
;.

d
:t: 'Beli : : : : : : : :  : : : : : : : : : :  :gt:��� 

Elevator .afety pro vision. L. C. Babcock . . . . . . . . . .  6'21,313 Emery wheels. manufacture of substitute for, C. 
M. Plel.ticker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.702 

En�ine. See Explosive engine. Gas motor en· 
gine. Gas vapor motor engine. Rotary en· 
gine. Steam engine. 

Exercising apparatu •. W. L. Rusbton . . . . . . . . . . . . . .  621.429 
Explosive enJZ'ine. 1\ C. Kennedy . . . . . . . . . . . . . . . . . . . 621.572 
Fabric. See Carpet fabric. 
�'arm or stock j/ate • .  J.  W. Baker . . . . . . . . . . . . . . . . . . . .  621.552 
Fa.tening, tubular, W. S. Rlcbardson . . . . . . . . . . . . . .  621.541 
Feathers to hats, device for attaching, G. W. 

Sbailer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.770 
Feed trough . E. A. Losee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62Ul.,5 

t::��e
w
8��� ����e:o�n� ¥�;��.��'. �: .�: .��:: : : : : :  : : :  8�tl� 

�'ence wire fastening. T. �'. Feeny . . . . . . . . . . . . . . . . . . b'2I.491 
�·ender. See Car fender. �'ilter, W. W. Bolls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,aI7 
�·ilter. faucet. D. N. B. Coffin . . . . . . . . . . . . . . . . . . . . . . . .  tm.7t;ti 
Filter for water. etc . •  '1'. W. HilL . . . . . . . . . . . . . . . . . .  6'21.768 
�'Ire alarm box door. W. A. Froeckman . . . . . . . . . . . 621.403 
Firearm, A. Rosa y PascuaL . . . . . . . . . . . . . . . . . . . . . . . .  621.369 
Firearm. !ras operated. J.  1\1. Browning . . . . . . . . . . . . 621,747 
Fire bars. E. J. Poillon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,373 
�'Ire extingui.ber, A. B. Sbaw. . . . . . . . . . . . . . . . . . . . .  621,622 
Fire extinguisher, automatiC, A. Iler . . . . . . . . . . . . . .  621.495 
F'lreproof buildinl< constructIOn, J. Jobn . . . . . . . . . .  621.680 
Fireproof cunain. W. R. K1nnear . . . . . . . . . . . . . . . . . . 621,421 
Fireproof ftoor for building •• etc . •  A. H. Craw· 

ford . .  : . . . . .  : . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.446 
Fireproof window. J. W. Sbeppard . . . . . . . . . . . . . . . . .  621.5012 
Flsb trap, J. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.&13 
Flasks, bottles. or other receptacles for li�idS 

lIoJ'.:'�J.��� ... ��� . .  ������' . .  S.����I.�� . .  ?f:. �: . . : .�'. 621.454 
�lgg� ��:;.���: �: �:�IJ���: : . . : : : : : : : : : : : : : : : : : : : : : :  �a� 
Flour packer. J. M. Mattinj/ly . . . . . . . . . . . . . . . . . . . . . . .  621.612 
�'orcep •• M. L. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.565 �'racture apparatus jOint, K. Olsen . . . . . . . . . . . . . . . .  621.366 
�'ruit picker. S. P. Truitt . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.500 
�'rult pre ••. ],. Blatz .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.773 
Fume injecting device. A. R. Miller . . . . . . . . . . . . . . . .  621,613 
}1'urnace. See Smelting furnace. Smokeless fur· 

nace. Furnace. A. Heil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.665 fturnace construcf iol l . steam boiler, L. M. Moyes 621,459 
�·urnace sbiel d .  W. & J. Lanyon . . . . . . . . . . . . . . . . . . . . 6'Jl,577 
Furniture to floors, means for fastening, C. O. 

Halliday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  621.:l.�7 
Furrow opener. disk. F. R. Pack bam . . . . . . . . . . . . . . .  621,701 Gage. See Leather Jlage. Pressure �age. 
Gage wheels or colters , Illeans for attaching. J.  

.A. Blackburll .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.al 
Game apparatus , G. Halder . . . . . . . . . . . . . . . . . . . . . . . . .  621,659 
Garbaj/e receptacle. J. Conley . . . . . . . . . . . . . . . . . . . . . .  621.601 
a:�����1:�pfo�rt��d��C�����niiqui(i8.· 'incandes� 62

1,629 
cent. P. J. Fitzgerald . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.333 

Gas �enerating apparatus. acetylene. E. P. Gard-
ner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.648 

Gas Jl:enerator, acety lene. E. P. Gardner . . . . . . . . . . . 621.t147 Gas lZenerat.or. acetylene. F. J . Hustine . . . . . . . . . • .  621.5H4 
Ga�·generator. acetylene. F. Leonard . . . . . . . . . . . . . . b'21.757 
Gas generator. acetylene. R. D. Parks . . . . . . . . . . . . .  621.616 Gas l iquefyinj/ apparatus. Ostergren & Burger . . .  621.537 
Gas meter prepayment attachment, C. M. Bur-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.«3 
Gas motor enlline, J. H. Hamilton . . . . . . . . . . . . . . . . . .  621,526 
Gas vapor motor engine. J. H. Hamilton . . . . . . . . . . 621,525 
Gate. See }1"arm or stock gate. Railway gate. Gnte. J. Wllbelm .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.727 
Gute. A. P. Zook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'21,513 
Gates. anti frictional attacbment for water or 

otber. J. H. Hendy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.566 Gear cutting macb lne. W. G. Burnbam . . . . . . . . . . . 621.519 Generator. See Gas generator. Steam genera-tor. 
Glass cutting machine. L. We.t . . . . . . . . . . . . . . . . . . . .  621,591 Glass during manufacture into mirrors. means 

for protecting surface. of. H. E. Miller . . . . . . .  621,360 
Glove fastening BettinI< device. W. B. Murpby .. . .  621.535 Golf boles. device for. E. A. Tumer . . . . . . . . . . . . . . . . 621.390 Guitar bridge, A. O lson . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  621.700. Gun barrels , device for removing dents from, H. 

H. Hotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.675 Gun breecb closing mechanism. C. PobJlt . . . . . . . . . 621.581 Gun carriages. recoil spring brake for, A. RE"sOW 621.58.'> 
Hair fnstener. N. W. Rasnick . . . . . . . . . . . . . . . . . . . . . . .  b"21.705 
Hand bole plate. E. D. & E. C. MeIer . . . . . . . . . . . . . . .  621,689 
Handle. See Tool band Ie. Harrow toot.b holdlnj/ device, W. J .  Renken . . . . . .  621.707 
Hats. etc . •  device for banj/ing. L. C. Baldwin . . . . .  621.7:i8 
M:�tt�

m
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e
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Water beater. Water tank beater. 
Heel. boot or .boe. G. H. Swenson . . . . . . . . . . . . . . .  fl21.:\84 Hogs. device for retain ing unruly. H. A. Horton 621.343 
HoistinlZ machinery. H. N. Covell . . . . . . . . . . . . . . . . . .  621.632 Hook. See Checkrein book. Lacing book. Wblffie· 

tree hook. 
M���;,c�:ll"o�ab��!,��°G.: G. Mummery . . . . . . . . . . . . .  621.696 
Hydrocarbon burner. Sbeedy & Carrick . . . . . . . . . . .  621.431 
Ice cre.·m freezer. E. A. Gilbert . . . . . . . . . . . . . . . . . . . .  621.563 Ice plow or marker. J. G. Bodenstein . . . . . . . . . . . . . .  62I,WB 
Incandescent burner, G. HimmeL . . . . . . . . . . . . . . . . 621.56'7 
Indicator. See J.edJler balance in(iicator. 
Inl<ot mould . • teel. H. L. Gantt . . . . . . . . . . . . . . . . . . . . .  6'll,646 
Injector. composite. Park & Williston . . . . . . . . . . . . .  621,367 
Insulating material to wire. machlne for apply· 

ing paver or similar. J.,. C. Arnold . . . . . . . . . . . . . .  621,735 
Insulator. Harloe & Bloe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.681 Insulator, section. Jr.. J. Cook . . . . . . . . . . . . . . . . . . .. . . 621,631 
Ironing machine for turninll and troning lay 

down collars and cuft"s, E. W. MOsier . . . . . . . . . . .  621t� 
Jacquard macblne. double action. Stafford & Kel. mel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,544 
'k°���P�;i'i,:��';.uB� W.PN�;�':,t�

I
.��: . . . .  • . . . . . . . 621,758 

Kiln. See Cement, lime. etc . •  kiln. 
Kite. W. S. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.593 
Kneading board and dough raiser, combined. A. W. William . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.395 
Knife. H. V. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,543 Knitting macbIne. W. R. J obns . . . . . . . . . . . . . . . . . . . .  621,681 

(Cont(nued on page 108) 

� ...... ..... • ....... · T  .. .,...,� ¥'·.· . .. ................ . . . . ......... . .  9i T ................. . . .......... ...,... 

"Adlake Repeater" 
Our new rapid action M"l<lIzlne Camera. Ha. tbe flne.t single achromatiC len. money wil l buy fitted Into a len. bolder instantly 

removable for cleaning. lIas tbe New Adlake Metal Sbutter wltb tour stop.. Has patent covel' catcb tbat bolds. Has exposure 
register wltb self.locklnj/ lever allowing plate. to move but one at 
a time. Take. twelve perfect picture. on glass wltbOut " pening box. Twelve pictures in ten ' seconds if you wish, but wise .ama
teurs never burry picture taking. Tbe be.t camera for tbe lea.t 
money. 

Adlake Repeater 3i x 4i $5.50. Adlake Repeater 4 x 5 $8. 
�r� Adlake Regular 31  x 4i $6.50. 

Has all the patented Adlake device. tbat bave made ,.be.e cameras famous in this and foreilln countries. Twelve metal plate holders, 
Iigbt tlgbt, dust proof. One or more plate. may be removed in 
broad dllyligbt without exposing tbe entire dozen. No dark room necessary. 
Adlake Regular, with $10 Adlake SpecIal, with 1 2  $12 12 Metat Plate Holders AlumInum Plate Holders 

New device. on all lA99 Adlake Camera.. Adlake Metal Sbutter. 
mounted on metal. Not a1fected b� warping or shrinking of sbut.ter 
�����llI!tgr;fc�i!:et:���:�l�o�l�a Aidfa�:��n��e ����Ji?:l�

k
l
n
t� ta·chment for ta�ing two or four pictures of same object in d ifferent 

F
nSitiOns on one plate '1.00 extra. Any camera expressed prepaid 

0
';, �o�ia�:1 r3�;;!gfeo�C���ek�.t:�� Adlake Book let for your name 

The Adams & Westlake Co. .  1 08 O ntario St. , Ch icago. 
Makers ot X-Ray. and Acetylene Cycle Lamps. Ad lake Bicycle •. 

The Little Giant Fire Extinguisher. 
Price ,2 eaf-¥;' u�.���i;�st ���:�gr�:) $2.53 eacb. 

By PRO�. T. O 'CONOR SLOA NE. 

A N  I N E X PENSIVE L I BRARY OF T H E  BEST BOOKS 
O N  ELECTRICITY.  

'I'he Little Giant Jl:ets better re.ults on fire tban For the St�n��':"��c'�i.he 
a

!ia0���%,;
s
�1ie Electri-

:�ti���t:�:��n����� a���s:JSh;�b'e2a�'ir�'��dl�k?�: Comprising five books. as follows : 
��::;r���3 1i.°�J':nA�"w �"O:l. 'F?;!eb��a���,it�rkE�!�i Arithmetic 01 E l ectricity. 1 3 8 pages. • S 1 . 0 0  
Municipal buHdlng belonging t o  New York City I s  E l ectric Toy Maki n g ,  1 40 pages, 1 . 0 0  
��u���e'h;':H:dt�t

a
�!!IW��b:��alTglrg3PJi2t:�1�e: How t o  Beco me a Suc?essl u l  E l ectrlcian , 1  8 9  pp . 1 . 0 0  

LIIlbt. cbeap • • Imte. durable and efficient. Standard Electrical Dict ionary. 6 82 pages, 3 . 0 0  
p:ti:;�����I·N:�el�uf':.1[:�� ':fu�c���e���� fI�:�3s

t�g E lectricity S i m p l ifi ed . 1 5 8 pages, • . 1 . 0 0 
care or attention. Any child CtLn work it. No acids are ;:T 'l'be above �ve books ma.y be purchased s!l!gly. 
used and no gases lLre generated until the solution I at the published prices. or- the. set complete, put up III a 
comes in contact with fire, thus prevelltin� explOSIOn. neat foldln� box, will be furlllshed. to readers O f. 'l'u ": This cannot be said of any other ' h'e extin�ulsber iO

I
' S(,IENTIFIC AMERICAN at tne speClal reduced prICe ot tbe world. lIT AGENTS WANTED. Five Dollar... You .ave '2 by ordering the com· lIT Books and pamphwts sent l!'REE on application. plote .et. Five volumes. 1 , 300 pages, aud over 

Our oonk o! 50 pages describing accldental j!res extlngu;"hed, 1 4�0 ilhl�tl'ation8. lIT Send for full taule of con-I/OU will jlnd most int.ere.gtlng. tent. of each of tbe above book •. 
We Ifuarantee every extinlfuisbel' and wben M U N N &. CO p hi' h new ones by IflVlDlf us a testimonial of the Ore 

used at accide!'t!,1 Ores tbey are I'ep\aced witb I . , U IS ers, 
ackoowledlfed before a notol'y public. Office 01 the S C I E N T I F I C  A M E R I CAN, 
The Little G iant F i re Ext i n g u isher Co. , 22 Liberty St. N.Y. 3 6 1  B R OADWAY , N EW YOR K ,  

BUY A T  WHOLESALE 
and save allintermedfate profits and expenses. Tra.veling men's 
expenses. agents' and dea.lers' commissions, 
I088e8 0n bad accounts, etc. 

lit 
We have no Age,,' •• 

dlroot trom onr factory 
price.. We a .. e the lal'lf-

��::'-iI;;��-..;m:::a=n�!·t�:r:��I�f ':l�r��
le

� �&: ..... .IiiOii, ... "'-.,P �!:���·to Yd°e'iITn1 t� one trial will conVince LOU _ 
-

adv..tota,,,,,,. We are not !�t::: H!�10���\i �lei 
• ._, 'ue u. : ..• , ... ,u .• _&nd et.i trimmed, .17; u good .. No retails for t25. matter you we can you. 

We dIp _,. flOOd- ...".",.,.. f_ ••• mln."_ 
and guarantee and warrant everytblng. Send tor our I ...... Dlaot ... ted CJ.t.IOIfUe.--F'REE. 

Bkhart CarrlaAe and lIatness MfA. Co. W8!;!t!�7�T. Bkbart, lndlana. 
O U  R 1 8 9 8��,;!.��:t:::!flil..� 
C O M ET 

�nte for prices. 
HOU.GH CASH 
RECO R D E R  CO. 
I nd ian O rchard, 
Mala., U . S .  A. 

1 

SCUEW - CUT'I' ING H IE HEAD� -
SELP.OPENING and ADJUSTABLE. ACETYLENE GAS AND CARBIDE OF 

die bead on tbe market. ad- Calclum.-AII about tb� new Ii.luminant. It. qualities, 
over " otbers " viz ' are chemistry, pressure of hQlleff!LctlOn, its rrobable future, 

more' " ' �tPa
e
r1i�������ili�

e
g)�\����

. 
tt":'iteV�����l:��

l
g; I this subject. Details of furnaces for makt� the carbide, 

I ��::�����or�:r�8��!�rs'S��r;!���;�cT ����ln&��� 
1 0tl-l , HI0 1 ,  1 0 1 � , 1 11 1 4. 1 11 1  Ii ,  1 0 1 6. 1 112�. I O :l !i ,  1 0 !J�. 1 0 ;''' . 1 0 64. 1 01 1 ,  t 01�, 1 0S'l. 
1 0S3. l mH. 1 O S ·� .  1 0'"'6. I t  1 14,  1 1  �4. 1 1  a � .  1 1 49 alld 1 I .� O .  Price 10  cents eacb. by mall. from 

sizes suitable No. 17 WIre I<auj/e to 6 lncbe. diam 
CEOMETRIC D R I LL CO" WESTV I LLE, CT . 

EUROPEAN A.GENTS : )  ��1h:����C:!L�&N��: ��:!::: !::�I�?' tbls office. lind all newsdealers. 

NT����!:IP Dar Ddt DrtSSing ROMANCE � It give. a .mootb . pliable and adhesive surfa.ce. and saves Be1t�, Power and 

-'�--";;;:;;:�'�;·;;;;.�.I;'= t�t�;f�:e�d� ii:; 
bateblDg aDd 

�:a�ed
Of 

to MJ;��,!:rYan:el�gg�r B!li'a� &0:0: of 12 Bars. '3.00. sent on TrIal. 

�;� ct�D�f f�rl re:J�� 
.boutth� "OLD RELIABLE" f�(�UBATota:,lio����tscl:e;��� 
RELiABLll lNCB. 6: BROODER CO • •  Box B 1 85, Qulncy,lI1. - tbt Wbltt � Baglty £0., 

Worttsttr, masS., U. S • .11. --------------------
PHOTOGRAPHY IN COLORS FOR-mula. for prod ucmg pbotograpb. in color. by the Chas
fla.gne process. SCIENTIFIC AMERIf'AN SUPPLEMENT, 
No • . 1 1 14 and 1 1��. Price 10 cents each, by mall. 
trom tbl. office and from all newsdealer •. �ain .:t.;tEL T ING  of Various Styles, ELEVATORS, CONVEYO RS'A _ _ C O A l, M I N I N G  n.nd HANDLING MACHINER Y. . 

. The J E FF R E Y  M A N U FACTU R I N C  CO., COLU M B US, O. 
,.. Send for latest complete Cataloul.U'. New York Rrancb. 41 Dey Street. 

T H E  CY P H E R S  
Incubator and Brooder 

The O n ly Pract ical System 01 I ncu bat io n .  
Mol.tnre Self-Supplied and Regulation A b. 
.olute. Produces Strong. Healthy Stock. 

GOES FREIGHT PREPAID. 
Semi lOc. for .f ... 11Iy IUustrated Catalogue to the 

CYPHERS INCUBATOR CO. 
Box 2�, Wayland. N. Y. 

© 1899 SCIENTIFIC AMERICAN, INC.



I citutific jlUttican. APRIL 1,  1 899. 
Knitting machine. S. Lowe . . . . . . . . . . . . . . . . . . . . . . . 621.723 Knitting machine, W. Spiers . . . . . . . . . . . . . . . . . . . . • . . .  621,4:78 Lacing hook or .tud. C. W. Adamson . . . . . . . . . . . .  621.71W 

t:����: :fet:.n����·c���:,�h:: : : :  : : : : : : : : : : ' : : .  : : : : :  t�l:�� Ladder. step. C. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 62U32 

'lOU CAN'T LOSE AN EDUCATION, but you can obtain one whlc� will qu .. lify you . for a better posItIOn and higher pay if you will devote Bome of your "pare time to study at home . ..  t .. cost so low th .. t you will not feel the outlay. Courses by mail in Electrical. Mechanical, Civil, Mininll", Steam and Sanitary Enj!"ineering, Architecture, lllecbanical Drawmg, Machine D esign, etc. Best Text Books Ji1r ... Wnte for Circular .S. A .• sample p .. �es of text books. drawing pl .. te. and booklet of letters from students all over tbe world. Ladder. step. W. V. & K L. Stephen.on . . . . . . . . . . .  621 .479 Laminated material, subdividing, Heard & Sny-
The Un i ted Correspondence Schools, 1 54, 1 56 & 1 58 F ifth Ave. , New York. der .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.410 Lamp, acetylene J,!as. K. J. Dulan . . . . . . . . . . . . . . . . . . .  b'21.a31 Lamp, electric arc. E. Hungerbubler . . . . . . . . . . . . .  b'21.417 Lamp Jillhting attachment. P. J .  Fitzgerald . . . . . . .  621,334 t::gs,O!� p��j��e�u �r�is�(; 'and 

. gov'"ern'itig' arc: 
(i21,712 �'IIIII II II II II II II II II II II II II II II II II II .. ,IIIIIIIIIIIIIIIUIIllIIllIIU .. U"1I1'II"UIIIIIIJIIIUJiW� 

La,{;'e�·. lrWj��·n;ai;ce: : : : : : : : : : : : : : : : : : : : : : : : : : : : : JR �  i � � Lantern bracket, li�. Rhind . . . . . . . . . . . . . . . . . . . . . . . . . .  621.a74 =: :: Latch for boxes, etc., E. U. K insey . . . . . . . . . . . . . . . .  li21.574 5: 5: 
t���'iu�le�j,HK�I�"ehow: : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��U�� � � R [ S C [ N � I.eather coloring' machine, A. F. Jones . . . . . . . . . . .  621 .457 ;: ;; Leather galle. A. J. Bruce . . . . . . . . . . . . . . . . . . . . . . . . . . . 621 .:ll8 � � Leather stretching machine, G. A. Rhoads . . . . . . . .  b'21 ,709 = = l�edller balance indicator. J. L. Read . . . . . . . . . . . . . . ti21,58.'1 � � Level, N. C. Merri l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.358 � � 
tt�e

b
c::if��

i
�a�lii:e,

D
lt�.I����b·ysb·ire: : : : : : : : .· � :  �l:� � � Liquids, apparatus for drawing off fixed quanti... :: ;; ties of, W . 1·urnbuB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 ,388 i � Lock. See Car door lock. Seal lock. ;; ;; Loom. Mooney & Ren .. ud. . . . . . . . . . .  . . . . . . . . . . . . .  621.691 � � Loom electrical warp stop motion, Baker & Kip . . 621,594 ;: :: 

}�g6� ��;���8�1;;:r£�t�IT�
t���pttB,�o�t�·w·eli 621,575 � � 

Loo� If:;�G:;CD·rap .. ;i:::::::::::::::::::::::: ·::::. ��U� � � 
t��� ���k!!-�aJ'.

e
x.��.i'�";eii : : : : : : : : : : : : : : : : : : : : : : :  ��g�� � . � l�oom take·up mechanism, O. r... Owen . . . . . . . . . . .  b'21.538 =: CRESCENT FACILITY � Lumber piling platform. Gailey & Bohlander . . . . .  621.404 � � Luminous spirits. producing, H. Hempel . . . . . . . . . . 621 ,41 1 � � 

�:r�\?:i.��t\·n�: i. Wr��::lin-i·::: ·. : . .  :::::::::::::.: �Rt!l � The largest factory i n  the � Mattres� stitching machine. E. T. Gaskil l  . . . . . . . . .  621.&10 � � 
����.:W!¥��.J?s�l:',:'e��·e�: .�: .���ln.ber� .. i� 

.. .. . :::.: : ��l:m � world that makes bicy cles, and � Metal drawing machine. J. Illingworth . . . . . . . . . . . .  621.678 � on I y bicycl es, is deyoted to pro- ' �rtt� ������. It ���:r6'J: : : : : : : : : :  : : : : : : : : : : : : : : : : : : ��U� � � 
�����. ���'{�:o'f���ld. � d ucing the well  k n own Crescent � Mop head and wrin�er. combined. H. J. Gleason . 621.r.<;4 ;; W heels.  � 
��ro;:

ri�:rR��.Yy .. �2t�lr�n . . . . . . . . . . . . .  . .  . . . . . . . . b'2I .481 � • • • • � Mower g'rass catcher, lawn, Campbell & Wood· � worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.445 ;; Over t w o  thousand persons Mowinll machine cutting apparatus, L. J. W. H. ;; ;; 
Mu��!?���;r·umel1i: ·n;eciian-i·cai: T: ·A· . . Ple88; .. lg:: ��U�� � are e m p l oyed i n  the vari o u s  de- � Napkin holder, A. R. BaH . . . .  " . . . . . . . . . . . . . . . . . . . . .. 621,71:2 � t f h k ;; 
����l���: ��

u
§i'l.:e�s�: .�.

ytle
: : : : : : : : : : : : : : : : : : : : : : :  �§l:!� I 

par ments 0 t e wor s. � Nozzle . • pray. J. E. Armit.tead . . . . . . . . . . . . . . . . . . . . .  621 .514 Nut Jock, R. W. Jamieson . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti21.4f.ti . . .. .  

��n��u: �: ��g�l� : : : : : : : : : : : : : : : : : : : : : : : : . : : :  . .  ��L� O ne thousand perfect Cres- _ 

g�� ��;;."p����<g.
i
'l� ���13e:�hl��������: : : : : : : : : : ::. ��un cent Bkyles can be made each -Overalls, J. G. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621. :�;3 

k '  _ 

�:��!�k����.
J
i·:in���.��: : : : : : : . : : : : : : : : : : : : : : : : : : :  zRillli wor mg day. _ 

�:��t�I��'e���r1e����;i;����he��i.·. ��I���.�� .. : ��l:�� • •• • 5: 
Paper feeding machines, table ralsinf.r mechanism ;; for. N. E. �'unk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.7iiB The enormous facil ities of the Paper hang'iull apparatus, wall. G. Beal . . . . . . . . . . . . 621,595 P .. prE�:��:�t.����� .�n.�. �l.l���I.�� . .  ����.�ln�.�t: 621.603 Crescent plant permit the high -
���ft�:rt.i';hP::��il!;,s�� {::1i;�:�nd : : : : : : : : : : . : . : �U!i� value and l o w  price of the wheel. _ 

�l����j.. ��'b��:�t .��Ck�.�.. . . . . . .  . . . . . . .  . . . . . . . . . . . .  621.6.1B Catalol!"ue No. 3, containing � 
Plate cleaning apparatus, J. J. & T. A. Raisbeck .. 621.539 " The Care of the Wheel." Free. Pl .. tform. See Lumber piling platform. _ Plow handle bending machiDP, G. M. Robeson . . . . 621.713 W Wh 1 W k Pole or thill coupling. H. B. Weiper . . . . . . . . . . . . . . .  621.626 estern ee or s, -Powder box, E. H. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.H86 ;;;. Power transmittinll device, H. W. Struss . . . . . . . . .. 621,436 C"UTCAGO NEW YORK. -Press. See Baling pre.s. Fruit press. Printing � &.Ll .  

. � pre����� g=!��.
oL.

l��r�����· . . . . . . . . . . . . . . . . . . . . . . .  621 .486 " 1 1 1 1 1 1 1 1 1 11 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I J l I I I I I I I I I I I I I I I I , , , ,, 
Printing machme. C. P. Cottrell . . . . . . . . . . . . . . . . . . . .  b'2I.749 

Monarch 
Bicycles 

525 535 550 
Reputation Established. 

ACENTS WANTED EVERYWH ERE. 

M o narc h  Cycle Mfg. Co. 
Chicago. New York. 

No Money in Advance ! 11550 H I G H  G R A D E  BICY�LES Jf--�1iJ Shipped anywhere C. O. D., with l.ri vilege to examine. 
��:�n�V'�;: �� G�:l�� 

'-"'-"_=lIwell made And durable. S60 "Oakwood" SZ4.50 $50 "Arlington" SZZ.OO 
Others at '10, '11.&0, '15.50, .17.to°Ab::i�;o�:I�

e
��{!':lI':i d:!Y:�s' J�:1e g:����. WrTte To�'!.�(:�;��:�a:�;J:r'r::f trated Catalogue Free. CAS H BUYERS' UN'ION 162 W. Van Buren 81:0. 8-131, Chicago. II� 

The Watson AutomatiC Seat Post 
It's a Marvel. 

Req'lires no expander, wrench, bolts, nuts, screws or springs. ('an be securely fast .. ened or unfastened in 
f:":�� �lt: !�� ;t!�f Forward or rear L. Is 
better tban a lock. 
Can take the post and saddle otr wheel. thus preventing theft, and 
�:�r��ta���i��fr� Just one second by scale on side of post. Put one on your wheel. Do not buy .. wheel without it. Ask your dealer to U See a. Watson." If he does not keep them. send ns one dollar to get one prepaid. 

Watson Automatic 
Seat Post Com pany, 

6 Warren St.. N.Y. 
" R E EVES " 

Variab le Speed Cou nter Shaft 
��r 1�"s�ur.;F1i':::�. sP'§e�ci!W;'�d���e Flr b:U kinds of experiment:l machinery, Printing Presses, Motor Carriages, lronworking Tools, WoodworkiDI: Machinery. or any and all machines requiring a chanlle of speed or feed. 

Printinll press. W. G. Johnston . . . . . . . . . . . . . . . . . . . . .  621.682 
Projectile. G. H. Newell . . . . . . . . . . . . . . . . . . . . . 621.697. 621.698 

Prog���r;,� .���.s.�l.s:.ln�.��.·. ���'.�: .H: �: .�. �'. �: �: 621. 7l9 Pulp chips. step screen for, W. A. Fannon . . . . . . . . b'21.402 
It's a Good Thing :-Push It ! 

IT �zt;:;e"!!�"JIf"1!.!�U8trated Pulverulent materials. binder for, M. W. Mar8-den . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . 621 .579 IT IS N OT M E R E L Y  COO D ,  I T IS T H E  B E S T  

REEVES P U L L E Y  CO . •  Colu mbus.  Ind • •  U .  S .  A.  
Pump .. nd motor. combined. N. A .  Chri.tensen . . . b'2I.324 Pump. barrel. J. O. Elliston . . . .  . . .  . . . . . . .  . . . . . 621 .450. Pump, deep mine or relay, G. S. Herbo1sheimer .. 621.667 

PUSH BUTTON BELL 
Pump. rotary. R. F. �'Ieak . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.752 �8u USE  GR INDSTONES P ����re�

r
�'�;fr!H���: .�:.�·. �

u
����:::::

.
:::::: . ::::: : : �l:t&1 If so, we can supply you. All stzes Pyroxylin compound. J. H. Stevens . . . . . .  - . . . . . . . .  621,382 

lnounred and U 1l 1n O U n l e d ,  always Pyroxylin plastiC composition, transparent. J. H. 

ON T H E  M A R K ET. R I N C S LON C E R  
Q U IC K E R  T H A N  A N Y  OTH E R .  T H E  

A N D  W I NOS 
P U S H B UT

POSITION . kept in stock. Rememoer, we make 8 Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . 621.433, 621,434 
TON CAN BE A D J U S T E D  TO A N Y  

specialtyof selecLing stones for all spe- Racing records, apparatus. for making, W. E .  
0 1  .. 1 purposes. no- Ask f ar  catalogue Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,aI4 

P L A I N  O R  O R N A M E N TA L  STY L E .  

The CLEVELAND STONE CO. Ra!l chair. guard. D .  Crane . . . . . . . . . . . . . . . . . . . . . . . . . . 6'21,490 . I R .. llw .. y, electrIC. W. J. George . . . . . . . . . . . . . . . . . . . . .  621 .492 
2d Floor.  W i l sh i re.  C l eveland, O .  I �:ll::� f�!:l.b���U��.&G�e"e�!!oo;i.'::::::::::. :::.: �n:::I TH E BRISTOL BELL CO. ,  BRISTOL, CONN.,  U. S .  A. 

THE ELECTRIC HEATER. -A VALU- i �:n::� �';����,':le�r�?�Pi.: ·campi;eiC::::::.: · ��:�i able paper, with working drawinge of various forms of RaRp, H. C. Shoemaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,:178 the electrical beaters, including elect.ric soldering iron, Receptacles, construction of. H. S. Reynolds . . .  621.54:0 
]I Rigid Examination £altium Ring 

elt.ctrtc pad for the sick, etc. 6 illustrations. SCI EN- Refrigerator, L. W. Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'21 ,645 TIFIC AMER I CAN SUPPLEM I!NT 1 1 1 2 . Price 10 cents. RefrijZer .. tor. W. B. Keyser . . . . . . . . . . . . . . . . . . . . . . . . . .  621 .497 For sale by Munn & Co. and all newsdealers. Ribbon wire, H. W. Struss . . . . . . . . . . . . . . . . . . . . . . . . . .  621 ,435 
E ,; N • C K E L ��l��� ���i�:: �: lpe���� .::::: . . : .. : :::: .. : .. :.

62I.r::':: �t:� Rtotals no Dtfttts. J:���; IICETYLE N:=GAS. 

g i 'ND Rotary motor. Gray & Bass . . . . . . . . . . . . . . . . . . . . . . . . . . ��.�� 
"Q � Rule. slide, W. L. K Keutrel. . . . . . . . .  . . . .  . . . . . . . . . .  .' 
.". Electro- Plat ing Ruler. J. A. M .. ngold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.529 

�� Apparatu8 and Material. :.:::l.":o�':,���
e
i..AB;i'i'tn��·: .. ..  :: .. :::::: ... � ·::: . . :::. :: �U� 

g� THE �:��,\0��;I':.
kpr�g}�aW�H�'il�11�r::::::::::::::::: �1I:itl� g: ���.

n Wink le  
�:�lf}�s'i':,�:;;r'."i��aC'.:l�;·ea: .�·.�:ln��: : : : : ::::: �U;M tJ..� Nen·nrk. S .  J .  Sash fastener, .J . W. Howland . . . . . . . . . . . . . . . . . . . . . .  621.569 il:: 136 Liberty St . •  N. Y. Sash fa.tener. Locklin & F'ox . . . . . . . . . . . . . . . . . . . . . . .  !)l!1

1
.5
4

-
SS
, 8 

" 0  30 & 32 S. Canal St. Sawing machine. K. S. Clarke . . . . . . . . . . . . . . . . . . . . . . ,,- . 00..... Chicaj;lO. Scale support brake. J. S. Dey . . . . . . . . . . . . . . . . . . . . . . 621.3.10 Scr .. per. road. F. Philip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 .371 

T H E  SC I E N T I F I C  A M E R ICAN 

�y�l��I�i' �r nl�li�ta, H�tla � �ulrill 
Screen scraper. J. H. Bowden . . . . . . . . . . . . . . . . . . . . . . .  621.744 Screening apparatus, C. W. Honabach . . . . . . . . . . . . 621,568 Screw threads on bolts, etc. , screwing appliance for forming. R. Kilburn . . . . . . . . . . . . . . . . . . . . . . . . .  b'21.528 Seal lock. J. P. Doherty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.637 

����;,�a�V��t�er · :  'p:'j: 'R: oiiiardin-::: :::: :::: ::: :U�i Seed separ .. tor. II. F. Eakle . . . . . . . . . . . . . . . . . . . . . . . . .  621.602 1 2 ,5{)0 RECEIPTS. 708 PAG ES. SePf�::tor. See Cre .. m separator. Seed separa-
Price, $ 5 .00 In C l oth ; $6 .00  In Sheep ; $6 .50  In Sewinl< m .. chine. H. Sargent . . . . . . . . . . . . . . . . . . . . . . . . 621,760 

Hall M orocco . Postpai d .  �g:��
n
,:;e'? .. ���\�':r.?c�'l.��'U(;rif: : : : :  : : : : : : : : : : : : :  �l:� 

T :o�� h��g� . �g��tc����IJ��:;,: So '§·o���f.t:::::::::::::::::::.: �Uii! 
been on the mar- Shuttle. E. Felber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'21 .644 

NO BETTER B ICYCLE CAN BE  MAD E 
Sterling Bicycles are 

"Built like a Watch,,' 
and the J(reatest care is 
exercised to have ma-
terial,workmansb.ip and 
equipment the best ob
tainable. 

' 9 9  Chain Models.  $ 5 0 .00.  
' 9 9  Cha l n less Models, $ 7 5 .00 .  
Tandems. Double  

Diamond,  $ 7 5 .00 .  
Co nvertible.  $ 8 5 .00.  
Send ten 2-cent stamp. .. nd receive by mal l pack of S t e r l l n l'  PlayIng 
C .. rds beautifully de-Signed. 50 cent value. 
Send for Cat .. logue I!"iving details of Sterling equipment for 1899. ket for ne llrly Sifter. ash, H. Ebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'21.1;59 

six years, and ���::��;�r.;c�o;:·l�.gA"lg;,;;::::::::::::::::::::::::.: ��gW Sterl i ng Cycle Works, Kenosha, Wis. the nemand for it Smelting furnace, metal. L. Rousseau . . . . . . . . . . . . .  621.715 
has been so g't'eat Smokeless furnace. W. H. Smith . . . . . . . . . .  . . . . . . .. 621.587 

t���s th:��\��� ���Ppi��e�i�� ... ;��� g6;ri':��io!.aY.'�� tr��nir� : : : :  ��U� RE VERSING STEAM TURBINE .-PAR-called for, Spike. �'. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,7:17 .on's recently perfected turbine for boats. IlImtr .. tions 
The work' may ����g��'g t����i1:�t���

e
& Galland . . . . . . . . . . . . . . .. 621.M� : ����i::��,INo.'i'l���ed��c��b����:,'�yAr:Jr���� be regarded 88 Spinning machine. yarn. J. H. Northrop . . .  . . . . 621.42h II this office. and from ail liewsdewers. the product of Square. sidinl'. F. B. Wakeman. . . . .  . . . . . . . . . . . . . .  62 1 .B�4 . ___________________ _ the studies and Stacker. pneum .. tic. M. T. Reeves et al . . . . . . . . . . . . 621.428 --

'i .. 'W'I ..... '!r.�� P r 11 c t i c  a l  ex- Stacking machine. R. C. Coble . . . . . . . . . . . . . . . . . . . . . .  621.6.'lO 
perience of the Stair tread. W. H. Winslow . . . . . . . . . . . . . . . . . . . . . . . . . .  621,398 
ablest chemists Stalk cutter. J. J. Mize . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.f>3.I 
and workers in ��!��uJ:��: ii;.i. Wt�S�;,8·. : ·:. : ·  . . · : ·  . .. .. : : ·:. : : ·:. : : ·. : : .:: ��l:� a l l  parts of the Stand. See Tripod stAnd. world; the infor- StaplinjZ machine. A. H. Buchholz . . . . . . . . . . . . . . . . . . 621.748 mation g-ivcn be- Steam boiler . . J. .T.  1'onkin . . . . . . . . . . . . . . . . . . . . . . . . . . h'21.4il7 
i u g  of the high- Steam boller. horizonta1. F. Jones . . . . . . . . . . . . . . . . . . fi21.(2{) 
est value,arrang- Steam engine. A. & D. Murphy . . . . . . . . . . . . . . . . . . . . .  0'21 .460 
ed and condensed St.eam enlline, rotary impact or turbine. J. M. Sey· 
in concise form. Ste�rri��nJerraior: ·j : ·B;.oia;.; · .. .' .' · : .' .' .' : : : : : : : : : . : : : : : :  .. �t:m 
convenient for ready use. Almost every inquiry Steam generator. sect ional. Earle & Newton . . . . . . 621.557 
t.hat can be thought of, relating to formulre used Steam w .. sber. J. Jl. Uphllm . . . . . . . . . . . . . . . . . . . . . . b'21 .B92 

MAuAl.ll'H:, t'LA L t t1U LUtK� 
r:V�f;�:f� ��:r=I� � -I �p�;����!; HOLDSI2 PLAT[S[, • II I  'G R A P H I C" 

-'I x  5 $ 1 0°.° "�--h-': . - . CAMERA S .  
5 x 7 . .  1 2 o_o C"" SPECIAL CAMERAS MADE. TO ORDER. 
THE FoLMER &: SCHWiNG MFG CO. 

2 7 1  C. A N A L  ST R .  N E.W Y O R K . 

No Oil, Wick. Dirt or Smoke. 
Get the Best. Price $S.IiO 

Aoents wanted in everu town. 
CALC I U M  K I N G  LAM P  CO . • 

Waterbu ry. Conn, 

THE JOURNAL 
- OF -

Appl ied Microscopy 
Illustrated . 

Subscription, 81.00 per year. Foreign, 81,2G. 

ISSUED MONTHLY . 
The Journal deals only with the practical side 

of microscopical technique and apparatus. It 
contaius a large amount of original matter from 

the best writers iu all the fields in which the 
microscope is used. Reviews. abstr .. cts and 
notices of foreign literature put the reader in 
touch with the whole field of foreign and do

mestic work. While the most advanced methods 

are recorded. there are series of articles specially 
for beginners. 

SAMPLE COPIES MAILED FREE. 

THE JOURNAL 
- O F -

Appl ied M icroscopy 
P. O. Drawer, 1033. 

ROCH ESTER, N .  Y. 
in the various manufacturing industries. will here Stone cutting- machine. M. 'rhonar . . . . . • . . . . . . . . . . .  621 ,M7 
be found answered. Stool , music. J . Ilrandt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'21.746 \ COAST . N e  U N  D E R  CO N T R O L Those who are engaged in almost any branch Stool . piano. E. A. Losee . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621 .3.'>4 

• 
of industry will find in this book much t.hat ��1/g�':'��I: wa1�!!'oeo:: .1. .J��0�.� :  .. .. . . :: .. .. . ... . :: ... : �1lJ!J: It's an easy matt.er to Coast at full .peed. to slacken or i,?cre .. se 
is of practical yalue in the�r respective cal l!n!!"s. Switch . See ElectrlC .witch. R .. ilway switch . I speed. or to stop altol'etber without .. ny danger If you are rldmg the Those who are m ."nn·h of mdepend ent busmess Telephone .witch. E I - B- 1 ith M ro Automatic or employment, relating to the home manufacture Tall. A. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.1W7 C Ipse ICYC e w 

or w 
of salable articl

.
es, will  find in it hundreds of most Tea m!xer. A. H. Canning . . . . . . . . . . . . . . . . . . . . . . . . . . . b'21.b21 I COASTER and BRAKE. 

excellent suggestions. I Teachmg muslc, game cards for. A. P. Chamber- . 1m . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.32.1 You can keep yonr feet on the pedals and (Joast at will. A back M U N N & Co P U B L I S H E R S  �'eleph;;,;e·s;.,:iici;:aiiio;;,atic. C. S. Karoly . . . : . . . .  62U 146 pre .. sure Instantly applies brake ' a forward I?re .. sure promptly . .  , I Telephone sy.tem. C, E. Egan et al . . . . . . . . . . . . . . . . . f;Z1.4�� j frees it. Thug you have tbe wheel at all Ume .. nnder
. 
com-

Office of the S C I E N T I F I C  AMERICAN.  Terra cott .. or clay die. G. W.  We .. ver . . . . . . . . . . . . . b'2I.467 plete control. Simple. ;;ate. Sure. Write us about it. 
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APRIL I ,  1 899 I titutifit �tUtritatt. 

EDISON SAYS " .  • • • .. � Over 20 technical and popular electrical Write for our two FREE book" eudtled 
J c.-.;�_-.I:. f"to.;t •••• vt:..;_ ",........._ <'ourses, covering every branch of this fascinating " 0 I B EI t '  I E ' ? "  
� "I nt ..... w� -.I nt__ ��"..�

c
'i;f an Course may be paid In instalments �, ecome . an ec nco. ngm�er . ..." ,. of �=n .. �n; 1IW.· ..... .. --� - of '�.OO p!r month. Address and The Electncal Marvels of our Tunes." 

tf ..... :,.f ,��.:;rr.;;-� T H E  ELECTR ICAL E N G INEER I NSTITUTE OF CORR ESPON DENCE I N STRUCTION . 

(Uoncerninlf the stndy oC electricity at home by our mail system) Jos Wetsler,PreI. T.6=.v..���"B.A:"'BtnUlS. Gen.Mgr. &SeO Dept. A, 120-12� Liberty Street, New York, u. s. A 

KIRK'S CUPOLA FURNACE 
JUST READY. 

Thill coupling, C .  A .  Behlen. . . . . . . . . . . . . . . . . . . . . . .  621,596 
Tbill couplinl(, K, Buland . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,41lii 
'I'hil l or pole coupling, K E. Whitney . . . . . . . . . . . . . .  0'21,510 
Threshing machine, A. P. Hess . . • . . . . . . . . . . . . . . . . . 621,493 
'['ire, bicycle, W. L. Foote . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,41>1 

SC I E N T I F I C  K I T E S • .  [ SOIENTIF IO  BOOKS Oy:: �:!!rg�����I. 
NAVAL BLU E H I L L  BOX KITE.  

W f M to C .' , A .cientific marvel. Flie� like a bird. Sa le Agency anted a�'iJ. �e"; I���g;�, j  
:::ra�8�e '::::isp�\d, t:��� �d::S�� Valculadng" M���1ues. �nd:_�kOg. Gotbenbur�. Swed " 1  

THE CUPOLA FURNACE : A practical Treatise on the 
Con.truction and Management of Foundry Cupol .... 
�Jltf:t'Mb!:�

k
ln 

P
ft".:'IWil�. lfR��t��t�
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e
:nl<���: 

lng's. 379 pa�eB, Bvo. 
Price $3.50. fr� oj postage to any address in the world. 

l1r A Circular oj 5 p�es quarto, aWing the jull Tab'"' oj 
Contents oj this innportont book, with specimens oj the 
Wustrations, wiU be sent jr� of postage to any one in any 
part oj the world who will jurntBh 'US with his address. 

ur (hlr New and Enlarged Catalogue oj Practical and ��;e;��fl[M�l':J: JJ�n���,
N:� ���= cga��� 

the who'"' covering every branch oj Science applied to tM 
Arts, sent fre� and free of postage to any on� in any part ot 
the world who wiU furnish us with his address. 

H E N R Y  C A R E Y  BA I R D  & CO. I N DUSTRIAL PUBLISHERS, BOOKSELLERS 6. I M PORTERS 
8 1 0  Wal n u t  SI.,  Phi ladelph ia, Pa. , U .  S .  A .  

placed upon your kitchen range 
will supply the family liberally WIth sparkling distilled water. 
Most Scientific in con
struction. Largest "Dar-:::�:;: ';.�Pa��3J;a H�:::! 
sitiou. Endorsed by Ral
non Health Club. 

Send postal for booklet liB" to 
The A. R .  BAI LEY MFG CO. 

5 4  Malden Lane, N .  y, 

ACETYLENE APPARATUS 
Acetylene number of the SCII<NTIFIC AMERICA " SuP. 
PLI!lM J:l;NT, describing. with full illustrations, the most ������:::f� o:c��;l:n���

e ri:: =�:�<g
a
�ri:�E

a
:��� 

Pl'he �as as made for and used by the microscopist and 
student ; its use in the magic lantern. 1'he new French 
table lamp making its own acetylene. Contained In 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 101i7'. Price 10 cents prepaid hy  mal]. For other numerous 
valuJ .)le articles on this su�ect we refer you to P8lle 21 
��3; :s�ew

J���t
l
�.��

t
Br�����e'r:::t/��:. 

to any 

The San itary Sti l l  
i s  Simple, economical, and ef
fectively produces di.tllled 
I the onlf. pure) water. Onr ,"16.00 �t,l.\l bee t. 'W 1 c e the 
g�r

aci
�M

f 
r�';!�::t\� ��: 

u. �. Govt. Send for booklet. 
CO., 1 3 8 N. G reen St . ,  Ch icago 

Tire, cu.hion, 0, M. J. Ramsey . . . . . . . . . . . . . . . . . . .  0'21.504 
'l'ongs, A. D. Marsh . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  621,:i56 
Tong., wire, J. Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,327 
'rool driver. spiral, L. M. Davis . . . . . . . . . . . . . . .  0 '  • • • •  621,401 
1'001 handle and means for securing same, p ,  

Jaeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 621.570 
Torpedo launching apparatus. S. Drzewiecki . . . . . .  b"21,GW 
'Torpedo starting device, 1..... Obry . . . . . . . . . . . . . . . . . . .  621,364 
'roy. G. B. Hughes . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 621,677 
Toy pistol and game apparatus. Bailey & Bud-

gett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.440 
Train pipe hose coupling, R. S. Brown . . . . . . . . . . . . .  621.764 
'I'rap. See Ii'ish trap. I Trap, C. M. Wil liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,396 
Tree clamp, transplanting, J. A. Garrett . . . . . . . .  _ .  6'21.40tl 
Tripod .tand. Jone. & Mayo . . . . . . . . . . . . . . . . . . . . . . . .  621.571 
Trolley, Young & Mal<Une . . . . . . . . . . . . . . . . . . . . . . . . . .  621,3!l9 

��g�:h.
ca

���
e
��e� ��o�';;'t.

t . .  W: .. tei-iiili ·iroiiliii.· · · · 0'21,422 
'Trunk, steamer. '1\ B. Seery . . . . . . . . . . . . . . . . . . . . . . . . .  621.375 
Truss or frame. C. N. Dutton . . . . . . . . . . . . . . . . . . . . . .. b'21,46'9 
'['ube. See Compres.ible tube. Metal tube. Sheet 

metal tube. 
Typewriter, Becker & Thompson . . . . . . . . . . . . . . . . . . . 621,0'28 
Typewriter, W. L. Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,H2; 
Typewriting machine, G. C. Rlicken.derfer . . . . . . .  621,742 
Typewriting machine. H. Turk . . . . . . . . . . . . . . . . . . . . .  621.389 
TypeWriting machine .upport, H. J. Halle . . . . . . . .  621,660 
�:l�:: :��7���,�I�rar:�.El�V:w·eiis::,, : : : . ,,:::: ·:: g��:� � :gf�I�,

u
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Vehicle brnke, J. C. Stin.on . . . . . . . . . . . . . . . . . . . . . . . . .  &'21,508 
Vehicle driving mechanism . H. P. Maxim et aL . .  621,532 
VebICle wheel, O. L. GrimRrud . . . . . . . . . . . . . . . . . . . . . .  621,658 
Vehicles, runner attachment for wheeled, A. J .  

Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,7i5 
Vending macbine. W. H. Murphy . . . . . . . . . . . . . . . . . .  0'21.6U 
Ventilating apparatu., hou.e. J. WOTZ . . . . . . . . . . . . . 621,551 
VentilattnJ( cars, etc . •  device for, L. White . . . . . . .. 621.627 
Vest. uursing, A. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,761 
Voting machine, L. R. Winslow. . . . .  . . . . . . . . . . . . .  621.511 
Wagon. dumping. G. A. Garrett . . . . . . . . . . . . . . . . . . . . . 621,400 
Washer. See Steam washer. 
Washing machine. O. P. Kvernum . . . . . . . . . . . . . . . .  621,361 
Watch, stem winding and setting. E. F. He:ffer-

nan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,&:4 
Water clo.et valve, R. S. Wat.on . . . . . . . . . . . . . . . . . .  621.549 
Water cooling' tow:er, J. M. Seymour. Jr . . . . . . . . . .  621.718 
Water heater. '1\ J. Mooney . . . . . . . . . . . . . . . . . . . . . . . . . fi21,690 
Water heater, G. W. Morri • . . . . . . . . . . . . . . . . . . . . . . . . .  621,o'9;{ 
Water tank heater and feed cooker. Jr.. E. Miller. b"21.359 
Watertng trough. automatic. F. MH.rsh . . . . . . . . . . . .  621,610 
Weavinl{ fhzured fabriCS, apparatus for. R. Heg-

"ie, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,776 
Wells. device for raising bailless buckets from. 

M. V. Sboffner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,380 
Wells, device for removing buckets. etc . •  from. . 

M. V. ShotYner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,379 
Wbeel. See Paddle wheel. Vehicle wheeL 
Whiffietree hook. J. Schnabel . .  . . . . . . . . . . . . . . . . . . . .  621,464 
Whip holder. D. A. Hamer . . . . . . . . . . . . . . . . . . . . . . . . . .  621,409 
Winding mechanism. G. L. Brownell . . . . . . . . . . . . . .  621.484 
Windla •• , .hip'., J .  B. Cowper . . . . . . . . . . . . . . . . . . . . . .  621,489 
Window, P. A. Petersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,501 
Window in .hape of ladder. safety. F. Scberrer . .  621.620 
Wine or lard pre.s, C. W. Blackburn . . . . . . . . . . . . . . .  0'21 ,517 
Wire stays. hand tool for applying. J. Kuhn . . . . . .  621.4!18 
;�;J·p�:!��;fg� ;��fr��!�;
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Wrapping machine. H. Rose . . . . . . . . . . . . . . . . . . . . . . . .  621,714 
Wringer. See Mop wringer. 
Writing, apparatus for attaining correct position 

of pen. when, J. �'ibrig . . . . . . . . . . . . . . . . . . . . . . . . . .  621,472 

DESIGNS. 

on receipt of 50 cents :;end stamp 
for 16-potge Kite Catalogue. 

ar AGEN'I'S W AN'I'ED. 
E .  I. HOR SMAN

!. 
Man ufactu rer, 

3 8 2  tsroadway, New York. 

Collars &1lCl 

Cuffs. 
Stylish, convenient, economical . Made of 

fine cloth , finished in 
pure starch, and ex
actly resemble fash
ionable linen goods. 
110 Laundry Work 
When soiled discard. 
Ten Collars or five 
pairs of Cuffs, 2Scts. 
By mall, 30cts. Send 

6 cts. in stamps for sa.mple colla.r or p .. ir 
of cuffs. Name size and style. 

REVERSIBLE COLLAR CO., Dept. J , Boston, Mass. 
�,,£E�5  OANTl TAS S O  � MU� \lLO  MLHO RAPKA l l  

� = � IJ g r;; Q 

NEW IDEA IN TRUNKS 
The St.llm.n D ...... r Trunk 

is constructed on new principles. 
Drawers Instead of trays. A place 
for everythmg and everything in 

its place. 'fhe bottom as access· 
il:le as the top. Defies the bag
gage smasher. Costs no more than 
a good box trunk. Sent C. O. D. 
with privIlege of. examination. 
Send 2c. stamp for ill,ustrated cat;. 
alogue. F. A. STALLMAN, 61 W. Spring tit., .:olumbua, 0. 

T U R B I N ES or Send for Circular "M." 
S���gti�I�;Ch�� ft. ��A. 

--------------� 

W A N  T E D-�l����thMlt
n
e {a����U��!�tf� 

developments to contribute popular s�ientific articles to 
a newspaper. Addres. X X X, SCIENTIFIC AMEKI" AN. 

G R I N D I N I  M I LLS FOR ALL P U R POSES . 
BO$ardus Patent Uni

versal Eccentric Mill. Addre •• J. S. & G. F. SIMP
SON, �S Rodney Street, Brooklyn, N. Y. 

NOVELTIES & PATENTED ARTIOLES 
Manufactured by Contract. Punching Dies, SpeCial Ma
chinery. E. Konlg.low & Bro" 181 SenecaSt.,Cleveland,O. 

O DID YOU EVER COLLECT STAMPS?
Ji;t

r
� l�e�rs

C
��I.:,�rf:��tn:o����h �� iXl!u� 

anlro diiferentstamps from Cuba, Phil. 181., 
Porto Rico, etc. , and our so-page list. etc. We 
Buy Old Stamps. Standard Stamp Co.,St.Loula, •• 

Experimental & Mode l  Work 
Cir. &: advice jr"". Wm. Gardam & Son,45-51 Ro.e St" N. Y .  

B U I L D E R S  A N O  I..a'C'B,Y I D E S I G N ERS "' ACB � .. So'" JlI6 . Wor�S ' 

SPECIAL 
C wdre� Nlachlne l!itcbt"I� .  

C . K.  0 5 1r1 81n st., M a es. I 

GAS ��� GASOLINE ENG INES � 
WAT E. R  M O T O R.5 

B AC K U S  WAT E. R  MOTO R CO N E.WAR K  N J U 5 A 

W E M A KE 
other suits from $6.96 to $13.96. Wrlt4ffol" free 

e
C�;:!;:C��. l:D-

. an=d"::;:;�;;':::':w!:::P,:;I;::::'u::
Ot.,fo;:.Ce:,;,I�;!:::';;':J. 

represented, the greatest bargam on earth 
and expressage talte the suit. Pay nothing if uo

.
satisfactory. 

advertising purposes. After they are gone the prIce goes back 

'�������;;:'��=�i;;!:���,-!:c�: .. �xt�N9Ci:':i:"�::�.::;.:C::;ac�:� 

One man easHy 
starts all .izes Sim. 
pIe. improved fea
tures found on no 
other enlline. Write 
for full particulars. 
Olds Gaso l i n e  E n g i n e  

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

BABBITT METALS.-SIX IMPORTANT 
formul .. s. SCIENTIFIC AMERICAN SUPPLEMENT 1 I �3. 
Price 10 cents. For .ale by Munn & Co. and all news_ 
dealers. Send for 1897 catalo,cue. 

The "Wolverine" Three Oyl inder Gas· 
o l ine  Marine E ne. 

TRADE MARKS. VO LN EY W. MAS O N  & C O . ,  

Friction  Pu l l eys,  C lutches & Elevators 
P R OV I D E N C E  R .  I .  

440 MILES 

Alcoholic burning compound, .olldified or semi . 
• olidlfied. R. Rossman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,619 

Bicycle racks • • • Fin-de·Cycle " Rack Com pany . . . . . 32,621 
Bicycles, Peoria Rubber and Manufacturing Com-
B01re��: 'iiqulci 'prepar'ati'on" for' 'remc;vlng ' s'caie: 32,622 

etc., from, Brow1!- Company . . . . . . . . . . . . . . . . . . . . . .  32,616 
Butter, Bartram Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,604 
Champagne, L. E. Battle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.ti08 
Chocolate bonbon., Walter M. Lowney Company . 32,607 
Cigar., D. Harri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.610 
Confectionery, H. Heide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,006 
Dru�s and tinctures, extracts and essences there-

from. vegetable, Caesar & J.loretz . . . . . . . . . . . . . . .  32.611 
Gloves. kid and other leather. G. & H. Haustgen .. 32.600 
Hair. preparations for removal of. H. W. CrolJey. 32 614 
Herbs fot' makinJit a fever tea. compound of, �'ever • 

Insic�t,fd
o
:,P;�L: "i.avaiii;u�g·.·:::::.·.·:::.·.·::.·.·:.·::.: :  g:�l; 

A handsomely illustrated weekly. LarJ,rest cir
culation of any scientific journal. Terms. $3 a 
year ; four month., $1. Sold by all new.dealers. 

MUNN & CO.36 1 BrOadWay, New York 

a ay ure and we will snow you $3 D S 8endusyour""dre!itI 

howto maket3aday 
absolutely sure ; we 

furnish the work and teach you free; you. work in 
the locaJit7 where you live. Send us your address and we will 
explain the business fu1l1 ' remember we guaranteeaclearprofi* 
of 83 for every day's WOi"K ; absolutely �"re . write at once. 
DOYAL IAIVI'AtTVRIliQ CO. 110:0: 713 · DETROIT, BICIL 

IN 495 MINUTES 
Meats. cheese. butter. e�uzs. and lard. T. H. Lawry 32,603 
Milk. condensed. Consumers' Preserved Milk Com-
MU�i���be';t; J: Vi: St.;�n &;C·omp;.ny: 

.::. : .:::. ':. : ' .. ��:� 
Branch Office. 625 F St . . Wa.hington, D. C. 

every busine.s day In tbe year between New York and 
Buffalo, on the New York Central's 

HEmpire State Express/' 
FASTEST TRAIN IN THE WORLD. 

It has Imitator. on both side. of the Atlantic, but no 
equal anywhere. 

Pen., D. Leonardt & Company . . . . . . . . . . . . .
.
. . . . . . . . .  32,098 

Salmon. tinned. Richard B Green & Company . . . . . :;2.602 �t\��. �n.fsli'i���a;st;,; 'Hunie�' &: . Paddock : : : : . : . :  f�:gM 
Shoes. women's, G. W. Herrick & Company . . . . . . . . ;)2,601 
Soap containlnl< petroleum, M. Jenkin • . . . . .  32,617, 32,618 
Tire., pneumatic, G. T. RObie . . . . . . . . . . . . . . . . . . . . . . . . 32.62.3 
Wines and liquors, Cbarles & Company . . . . . . . . . . . .  32.609 
Wood flller, liquid, Glidden Varnish Company . . . .  32,620 

LABELS . 
" NEW STANDARD " NECKTIE PIN OUTFIT, 

By mail, prepaid, ONN DOLLAR. 

�e'!���tea:J��:thd��blr��:.
m
;I���� 

on the market. Liberal di.count to job. 
bers. WILLIAM ROCHE, Inventor 
and Sole Manuiacturer. 25� Green
wich Street. NEW YORK, U. s: A. 

PRINTS. :
ICE BOATS-THEI R CONSTRUCTION 

:: :���
w
��

e
��ri�d

a 
:����:'J:g�r:e r8:S�Plor ·a 116 �fr�:i���gr�;rifI·. V��l� :g��!�fn����h��i::���e

a��, 
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Li 
PALMER BROS.,� 

PA LMER Stationary 
and Marine Gasoline En
�nes and LauncheSkMotor 
ca:f�B,

E
���in 

nlZ��� 
glnes. Send for cafalog. 
MIA N US, CONN. 

W I T  T E e A S O L  I N E " H 0 1 S T  S " " M���%�';S�i�.:c':l:i\�'l.l��t{::;
y ,G���. ?���,:: .f�� 113 )1.E. Contained In SCIENTI>'IC AM"RICAN SOPPLE. 

G t d 
•• Quaker Whist Cards," for a game. McLoughlin M

:
n

�

Ed
�

N

:
i

�

e
�
:
:

u
O

�

J;.
�
l
:

iO
�

n

:
�
�
'�
�
�
�
r"
�
�
�
g'
:

e
e

�
f
�
�
�
�
�
:::���

t
e
�
I
�:�:

I
����

i
��':,:�:��:��'l�

S 
c
�':����:'�"t:I�::������������;����������

W 
tri�!

a
f;i�r

a
��i ' 

Brother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115 sailing and management of Ice-boat.. Price 10 cents. 

it .with t e eJec- I A printf'!� copy of the specification and drawing' 01 0 F . . ' " . . . . tnc igniter. You any patent In the foregoing list. or any patent in print ur oldlng Boats are punctul e proo f .  GSlvlIHlzed steel rIbbIng. For h,!nhng, fts-!uog .. exp]oring and famU,. 
cannot afford to Issued smce 1863. will be furnished from thIS office for plARynre. Walter WeHman took them on Ins polar trIp. Lleut. Schwatkaexp]ored 
assume an} risk 

1
10 cents. In ordering please state the name and number t�e ukon WIth t�elU . Awarded first premium at 'Worl d's Fair. Send 6 c. for cat-� n d w i t  h � of the patent desired. and remit to Munn & Co . .  361 R ogue. 40 engraVlngs. KINC FOLD.NC CANVAS BOAT CO., K.'.m.zoo , Mich.  

Witte ,Holst Broadway, New York . . Special rate. will be given where --------------:.---:---______________________ � ___ _ 
{¥U don t do It. 'I " large number of cople. are deSIred at one time. � P IEROE  VAPOR LA·U N OHES 1 8  20 
G';;:�a.f� 1� . Cnn n dian pat en .. may now be obtained by the m· �, F�':,t 
for catalog S. A. ' ventor� for anr of tbe Inventions named III the fore· . 

. 

$ 1 50 AND U P  1 4  FI F I S H I N G  LAUNCH
' . I �Olng hst. prOVIded they are sunple. at a cost 01 � each i . "  

WItte Iron If complicated the cost will be .. little more. For fuli 'I " STATlONARY AND PUMPING F.NGINES. 
Work. Co .. Instructions aden- Munn '" Co., 16l BroadwaT, New 2 pr- &lid. for Catalogue StaUflg Siu. U07 Wabaa' Stroet, &allll&ll Cit,., Mo. ' York. Otber fore!an PMell\a mar aleo be obW.lne4. PIERC E ENCIN E COMPANY 1 7  N .  1 7TH STREET RAC I N E - W IS. 

© 1899 SCIENTIFIC AMERICAN, INC.
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faubtr .. fi!!!!.$. � I 
o f�UB • O N E  P I E C E I ��u�!'\.' ar� used on the BEST ' I � " BIcycles, Tandems, Trip- . I !i i lets and Quads. I 
�" FA U B ER, � � ..,ft Originator. Pioneer, Larg"�t Manu-facturer One Piece H .... llgers. 

Y O U l 
With mechanical ability and judgment ap-li�e;�"ii�:\?'i::'C�r�n�.fe"'bc;� �':,T:r�; are made of ane Piece of SUel, spring tem- I pered, no joints to work loose, used 80 extensively you can !let any needed repairs in any part of the United States. I J\rsB. eW8l'e of Infrin�em

. 

ents 

�.. . . 
(Cheap Imitation!il .  

. 

. 
W, H. 

, FAU BER, . 
G Mfr., . :;,�; Ch icago, , oK . � � .  . .  U . S. A. . ;1 ; : 

IT' S A EUROPEAN FAD � 
to discard horses 
and bicycle. In 
favor of Auto
mobiles It Is 
getting to be the 
same In . t h l s  
country. 1'0 be 
thorou�hly up
t o - d a t e  y o u  
ought to get a 
W I NTON M OTOR 

CARRIAG E ,  
the best made 
conveyance 0 f 
It. cla.s In this 
or any o t h e r  
country. Simple, 
safe, s t r ong lly 1!S�=�'="=�!!r:===,-"'=::�!J .. c o  11 S t r u c t e u.  

Price $ 1 , 000. No Agent.. ��r:�:��'!\::a�: 
Hydro-carbon system. Write and ask w·hell we could 
deliver you one. Order book is filling up. Catalogue free. 
THE W I NTON MOTOR CARRIAGE C O ., Cleveland ,  Ohio. 

1899 GOJSTI\UGTlOJ 

Columbia Bevel-Gear Chainfess. 

OUR NEW MODELS FOR 1 899. 
C h ai n l ess, • 
Col u m bi a  Chai n ,  • 

H a rtford s, 
Vedettes, • 

• 

$75 
50 
35 

$25, 26 

POPE MFG. CO. ,  Hartford ,  Conn. 

DUNLOP 
D ETACHABLE 
T IRES 
are hand-made. 
The strength of 
the fabrio is 
fu l l y  preserved. The Repair OUtfit. 

Get our Book
let IIf anll 

dealer or of ua 
THE 

AMERICAN 
DUNLOP 

TI RE CO. , 
Bellevi l le ,  N J .  

Chicago. I I I .  

HALF A CENTURY O F  CYCLES.-AN 
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o
�rc;cff. to��: R hone.�ha.ker " and its 8uccessors. The tricycle. The 

mudern wheel. Cycle built1inll a science. Points of im .. 
provement. The pneumatic tire. A hand and toot 
cycle. With 9 illustrations. Contained In. SCIENTIFIC 
AM ERICAN SUPPLEMENT, No. 1 II I \!.  Price 10 cents. 
To be nad at this office and from all newsdealers. 

C RINDING M ATERIALS 
IN ALL FC RM S.  

THill CARBORUNDUH co., NIAGARA FALLS, N. Y .  

j titutifit �lUtritau. APRJL I ,  1 899. 

THIS CHAIR IS COVERED WITH 8 . 1  I I I I I I I I I '11'1 " " " " 1 ' 1 ' 1 ' 1  1 " le 

Pantasote. 
EXACTLY RESEMBLES FINE 

But will outwear it 
and costs half as much. 

Waterproof. 

Stainproof. 

Greaseproof. 

Germproof. 

MOROCCO 

830.00 aud Upward. 

TH E BEST I N  IT Handsome Illustrated catalogue describing our 
full line of twenty-three models mailed free. 

tbt Black mfg. £0., Erit, Pa. 
. ' 1 " " 11'1  " " ' 1 " '1 " " " 1  1 " " ' 1 '  

HAMBURG AMERICAN LINE. 
Special Notice. 

New Service to LONDON and PAR IS  

This wonderful maurial 

does not crack or peel , does 

not rot, never gets sticky , 

never moulds, has no odor, 
is difficult to deface, con

tains no rubber or cellu
lose. will not burn, Is 

always handsome. 

The TwIn-Screw Passenger Steamers Graf Waldersee, 
. Patricia. Pennsylvania and Pretoria will after April 22d 
touch at Plymouth for London and Cherbourg for Paris 

: 
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Cabin Rates. Sbortest 

HAMBURG AMERICAN LINE, 
31 Broadway, N. Y. 

Tested for six years by 
l e a d i n g  r a i l w a y s  and 

steamship lines, carrlage

builders a n d  furnlture

makers, with unqualified 

success. 

BICYCLE TIRE REPAIRING. - THE 

:::g��I1fb� ��1t�lo��'i.�:-::�;-Aaf���;I';."�J'�I��� 
i
�rtt 

. pliers and plugll'ers, together Wit� rubber band pluI!'.,ing 
and tbe use of puncture banus. 9 tllustratinos. Con .. 
tained In SUPPLEMENT t 1 II� . PrIce 10 cents. For 
sale by Munn & Co. and all newsdealers. 

For l. l b r a r y, Dinin&

Room, Club - Room and 

Office Furniture Pantasote 
has no equal. 

The United .states (Jovernment has adopted 

It for all ambulance upholstering. 

Made In all standard colors, In plain leather grains or richly embossed patterns. 

We do not retail, but enoulI'b to cover a chair seat 1 8 x  18 
incbe8 will b e  8ent Cor �IS cents in 8tamps. State color. 

Sample Free. IS x 6 Inches sent for :a-cent stamp and your upholsterer's name and address. 

(fA U TION I-Tbe success of Pantssote bas produced rua"y Imitations. Don't allow d...uers to substl
tnte Inferi<>r 1Ul� ofteI1 ft!{Ir:t� .... d <lanlrero,nB .!Ia<,>ds' on 'shieh they make more money. Il'b.,.word " Pan
tasote " is stampea on tile genuine article. Wholesale only by 

The Pantasote Company, 
29 BROADWAY, Dept. T, 

Is the ONLY CAM ERA 
fOJ: ALL PURPOSES. 

$5 TO $50. 

8 1 All varieties atlowest prices. Rest Uallroad 
If:g\t&l'�:�O�?�Ie'!�I':CI�:i"

les 
�a��:: ca OS Sewing Machines, Bicycles, TOOls.�c. Save 

Money. Lists Free. CHICAGO ,KALE Co.; Chicago Ill. 

NEW YORK. CITY. 

For Manufacturinll' Plants, Hotels, J 
Railroads. Waterworb. Systems for 
Small .'rowns and Private Grounds. 

Send for lUmtl'aUd Oatalogue. 
TO W ER S(of SteeD ' 

w. E.  C A L DW E L L  CO. 
22 1 E.  M A I N  STREET, LOU ISVILL E ,  KY, 

r:1D�IAMLLE1 .. ::'Hl�!�{I�� �r}\l'1" rIft a.sIDES=lJ··s� 
C H A RTER G A S O LI NE ,  E N G I N E  

T H E- MOT O R  o r  T H E.  19 TH C E N T U RY "( ,  
_ U S E. D  BY ANY ON E.. , I N  A N Y  P L A C E.. , fOR A N Y  P U R P O S E. 

C H ART E R.  G AS ENGI N E.  CO . BOX. 148 STERLING , I L L 

Improved CYCLONE Magazine 

No. 4-(size 3� x 4�) . . • • . • • . . . . .  $8.00 
No. 5-(size 4 x  5) . . . . . . . . . . . . . . . .  1 0 .00 

T E N  POI NTS TO 
CON S I D E R .  

1 - 1 2  Pictures i n  1 2  seconds. 
2-Shutter Bulb Release. 
3-Shutter Automatic. 
4-Shutter Locks. 
5-, 1 2  Aluminum Plateholders 
6-Set Stops. 
7-SpeGial Quick Lens . 
8-Automatic Register. 
9-'-AII Parts Interchangeable. 

1 0-Exposed plates removed 
without disturbing unex
posed. 

"The only Magazine Camera 
with Bulb Shutter. 

All Live Dealers Sell Them. 

1 8 9 9  Catalogue with complete 
Information-FREE. 

WESTERN CAMERA MFG. CO. 
79 Nassau St., NEW YORK. Silversmith Bldg. , Wabash Ave.,  CHICAOO. 

There!! no Kodak but the Eastman Kodak . 
By the 

KODAK 
SYSTEM 
:!e:�U:o::s

o�olJaC�foa��e 
I�n:� 

daylight. 

The film is :{Jut up in cartridge 
form and IS perfectly pro
tected from'lTghtbya: strip o f  
black paper extending the full 
length of the film and several 
inches beyond each end. 

To load : simply insert this 
cartridge in the Kodak ; thread 
up the black' paper ; close the FILM 
camera and gIve the key a few CAATR'DOE. 
turns, thus bringing the film into position. 

The picture taking may then begin. 
The roll of a dozen exposures being com
pleted the black paper covers all, and the 
cartridge can be removed as easily as it 
was inserted • 

. Film Cartridges weigh ounces where 
plates weigh-' pounds and are non-break
able. All Kodaks use light-proof film 
cartridges and load in daylight. 

Kodaks $5 .00 to $35 .00 . 

Cata/gEHes/ree at tM EASTMAN KODAK CO. 
tieat.rs or b� ",aiJ. Rochester, N. Y. 

are unsurpassed. 
Graceful and fleet, they satisfy the 

most critical. Our prices 
will Interest you. 

Write us. 
Ames k Frost Company. 

Cbicago. 

" P TRADE MARK D " 
E C A M O I 

A L U M I N U M  PA I N T.  
Latest application of Alinnlnum. Looks like Frosted 

Sliver. Wa.shable. Untarnlshable, Water, 011 and 
�a"c�l:.�

r
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nam08. Motors. Apparatus, Arc Lamps, Sockets, Arack .. 
ets. Cars, Stations,' General Decoration, etc. Sample 
bottle, by mall. for 25 cents. 
THE AMERICAN PEGAMOID CO.,  3 4 8  B'way, New York. 

J E SS O P 'S  S T E E LTHB\�\RY 
F O R  TO O L S , S AW S  E TC 

W� J E S S O P  .5. S O N S  t: 2  9 1  J O H N  S T.  NEW Y O R K  

PRINTING INKS 
Tbe SCIENTIFIC AMERICAN I s  pnnted with CHAS 

ENEU JOHNSON &; CO:S INK, Tenth and Lombard 
lit ... Philadelphia, and 47 Kuse t;( .. opp. /loBlle. New Yorll 

© 1899 SCIENTIFIC AMERICAN, INC.




