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LIQUID AIR PROMOTION AGAIN. 

We had occasion sOllle months ago to refer to the 
unblushing attempts which were being made by so
callHd Liquid Air Companies to entice the public into 
the purchase of their stock. The storm of criticism 
which was leveled at these concerns by the technical 
press of the country caused the promoters to take to 
cover, with the welcome result that for the past, few 
months the columns of the daily press have failed to be 
di�figured with the familiar liquid air advertisements. 

It is evident, however, that" the snake was scotched, 
not tdlled," and that liquid air victims are as easily 
caught as liq uid air profits are readily rf'alized by the 
promoters. Not content with the Boston experience, 
rhH liquid air conspiracy has agaiu taken the field, 
tllis tillle choosing New York city as the center of its 
operations. It is evident that the organizers of the 
latest "Company" are satisfied that the name of 
"'l'ripler" is one to conjure with in dmwing the dol
lars from the pockets of the unsuspecting and aU-too
little-informed investor. We have never hesitated to 
give Mr. Tripier every credit for his perseverance 
and mechanical ingf'nuity, and as the fil·st gentleman 
to manufacture liquid ail· in commercial quantities in 
this country he deserves ... 11 praise. But when 
he lends his niune to such a ridiculous and iIlIpossible 
statement of the uses to which liquid air Illay be put 
as appears in the latest advertisements of the company 
which bears his name, he is evidently tearing down 
with his left hand the reputation he has built. up with 
his right. 

W'e are compelled to take up this subject in our col
UlllllS in ordel· to answer the large nUlllber of cOI"l·e
spondents who have writ,ten to this office asking for 
advice before they subscribe to the stock of a conceru 
so full of alluring promises of profit. It is our convic
tioll that liquid air has never nIade a dollar for its iu· 
vestors along the lines which are. indicated in the 
advertisements of such cOlllpallies as the one in ques
tion. We recomlllend any of our readers who are con· 
telllplating the purchase of liquid air stock to read 
earefully the contribution, on the accolllpanying page, 
frol11 Mr. Hudson Maxilll, who by the way, is quoted in 
rite prospectus as one of the consulting engineers of the 
'l'l"ipler Liquid Air COlllpany. Of the many. claillls 
wade, there is one which is alone sufficient to stalllp 
the whole scheme as being eithel· of a very dubious 
character, or based upon a complete iguorance of the 
eleillentary laws of physics. Iu auswer to the claim 
that "the use of liquid air iu the generation of power 
on land and sea will reduce the cost to one· half of that 
now paid," Mr. Maxim shows that the "Teutonic" 
would have to carry for a seven,days' voyage more 
than enough liquid air to float the vessel itself, and 
that the cost for a single trip across the ocean would 
be a were nominal sum of $174,560, this being the 
amount that it would cost to save about a half. of the 
coal bill. 

While it may be possible to find a commercial use 
for liquid ail· ill the field of explosives along the lines 
indicated by �h. l\Iaxilll, it would require a veritable 
boom in the sale of liquid·air cartridges to pay for the 
trip of one liquid-all·' propelled •. Teutouic." While it 
does not come withiu our province to ad vise correspon
dents who have wrirten us whether they should or 
should not invest in liquid air companies, it is strictly 
within our province to warn them that many of the 
claims that are made by these cowpanies are impossible 
and ridiculous. 

• 1 •• • 

THE CONSTRUCTION OF WARSHIPS AT GOVERNMENT 

NAVY YARDS. 

A hearing on the question as to whether it is expe
dient that warships should be constructed at the Brook
lyn �avy Yard is now being held before the House 
COlllmittee on Naval Affairs. An influential committee 
of Brooklyn citizens, in which is iucluded the former 
master machinist of the Brooklyn Navy Yard, is pre
sen ting a very strong case in favor of such construc
tion, and there is no denyillg that the proposal thus put 
forward of the highest illlportance, touching as it does 
the whole questiou of the future growth and efficiency 
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of our navy. Chief Naval Constructor Hichborn is favor
able to the construction of naval ve:isels in the Gov
ernment.'s yal·ds, and in t.his he is earnestly seconded 
by Naval Constl"llctor Bowles. who fOI· Illany year,; 
past has been an earnest advocate of this policy. Mr. 
Bowles has had personal supervision of the building 
of some of our lllOst importaut ships, and is particu
larly well qualified to jlldge of the somewhat complex 
question as to whether the Governlllent yards can COlll
pete successfully with the well - equipped establish· 
ments at Philadelphia, Newport News, and San 
Francisco. 

Before presenting the arguillents in favor of the con
struction of ve�sels in the Govemment's yards, it is 
necessary to consider the ratlHjr disconcerning fact 
that the warships already constructed at the navy 
yards have cost considerable more than those which 
were built by private firms. If we take the two battle
ships, ,. Texas" and" Indiana," we find that the forlller 
which was constructed at the Norfolk navy yard, cost 
per ton of finished vessel, $819.97, whereas the .• Indi
ana," built by the Cramps, if we include a clailll for 
damages due to delay in supply of arlllor of $483,000, cost 
$724 per ton. The increased cost of The govemlllent-built 
ves�el is explained by the abnormal conditions uuder 
which she was constructed, conditions which were so 
adverse as to render it surprising, not that the differ
ence in cost was so great, but that it was not greater. 
In the first place, when. in 1889, the "Texas" was ordered 
built at Norfolk, that navy yard was practically with
out tools to do the work. Not a single vessel had been 
constructed there for twenty-five yeal·s, and at no time 
in its history had a ship been built there of iron or 
steel. The existing plant was merely snch as was neces
sary for the construction of wooden vessels; and anyone 
who bas visited a shipbuilding yard of t.he latter type 
will understand how serious a task confronted the 
naval constructor who was told to go ahead and build 
an intricate modern battleship in such a place, and 
with such a" plentiful lack" of facilities. The problem 
was not merely to build a ship, but to build the neces· 
sary tools as well-a cOlllplicdtion which enormously 
increased the cost of the vessel. 

In the second place, to these technical difficulties 
were added others of a political nature. On the 
day on which the construction of the "Texas" was 
begun, the naval constructor in charge recei ved notice 
that eleven new foremen had been appointed on 
the work and it was found that not one oe these 
political heelel's had the slightest knowledge of the art 
of shipbuilding. If lllatters were unfavorable at Nor
folk, they were eveu worse at t,he Brooklyn yard, where 
in 1888, the construction of the .. Maine" was COIll
menced; for it was a hotbed of political corruption, 
and was even 1Il0re devoid than Norfolk of facilities for 
the construction of a modern warship. At both these 
yards the creation of a shipbuilding" plant and the educa
tioll of a large body of l11echanics and foremen, coupled 
with the exasperating delays of a cUlllbersome system 
of red tape \1l the administration of the yal·ds, was 
answerable for costly delays in the cOlllpletion of the 
two ships, seven years intervening in the case of the 
.. Maine," frol11 the date of laying her keel to the date 
of her first COllllllission. In view of these facts it is �ur· 
prising that the government-built vessels should have 
come as close in cost as they did to the ships built in 
private and well-equipped yards which were entirely 
free from the enculllbrll[lCeS above noted. 

It is the unanilllous opinion of our corps of naval 
constructors that if the yards at Brooklyn, Norfolk, 
and Mare hland always had one or 1II0re warships 
up:m the stocks. it wOlll(1 be possible to tUl"ll them out 
at the same. and probably at sOlllewhaL less cost, thall 
that of the ships which are built by contract ill private 
yards. Granting tben that the ships could be turned 
out Illerely at the sallie cost, the question arises as to 
what ad vantages are to be gained by constructioll in 
the Governlllent's yards? The following are the chief 
advantages alllong lllany : 

Firstly.-At pl·esent the yards are occupied;rnerely with 
repairs and refitting. As this work is intermittent, the 
force at the yards is constantly changing. and during 
the slack seasons more or less of the costly plant is 
lying idle. To prevent this and to l·etail1 the services 
of skilled operators there is an instinctive tendency to 
prolong repairs and tide over to a busier season. If 
there were al ways two or three ships on the stocks, the 
whole plant would be regularly employed. It w()uld 
then be possible to maintain a thoroughly efficient and 
permanent organization at the yard with considerable 
resulting economy. At the Brooklyn yard, for in
stance, it is possible to employ at present 4,000 Illen in 
the construction department alone, and with compara
tively slight addition to the plant it would be possible 
to employ 6.000 men. 

Secondly.-The construction of warships at the yards 
would offer a valuable opportunity for training a corps 
of efficient inspectors for overseeing the const,ructiou 
of government vessels that are built by contract. 
There is a great demand for young men who are COlll
petent to oversee contract work, and they would 
easily pick up in the government yards the necessary 
experience. 

Thirdly.-The high class of work done in the govern
ment yards would act filVorably in competition with 
private work by setting a high standard of workman
ship. While it is true that in some of the government
built vessels, as in those constrncted by private con
tract, there have been defects of design, there has never 
been any complaint of faulty workmanship in the gov
ernment-built vessels, all of which has proved to be of 
first·class and thoroughly durable char.acter. 

Fourthly.-While it is the belief of naval constructors 
that ships could be built at least as cheaply under ex
isting conditions. they are satisfied that if badly needed 
reforms were made ill the cumbersome and expelJsive 
methods of administration of the yards, it would be 
possible to effect a still further and considerable reduc
tion in the cost per ton of navy-built ships. One of 

the most expensive, and certainly the most exasperat
ing of the present red· tape lllethods, is the regulation 
which requires that bids shall be asked for the supply 
of any ll1aterial, even in small quantities, that may be 
required at the navy yards. 'l'his results in frequent 
and very costly interruptions and delay; in t.he work. 
It is a weliknolVn tact that other thilJgs being equal 
the cost of a ship decreases in the exact ratio of the 
speed with which it can be built; in other words that 
it pays to "ru�h" the construction. The quickest 
built ship will be the cheapest. 

'Fifthly.-That navy yard construction of warships 
would have distinct advantages in economy over that 
carried on in private yards, is due to the fact that there 
would be no charges for depreciation or interest on the 
money invested. and that there would be no charges 
for administration, professional oversigh t, drafting and 
clerical work. the expenses of which are carried by 
other appropriat.ions. Again, the navy yards do not have 
to reckon in profits, and it would not be necessary for 
them to add the Ia'rge percentagH which a constructor 
must include his total estimate of cost. 

Sixthly.-By keeping in check any tendency for a 

combination alIlong the constructors to place their 
bids at unreasonable figures, the continual turning out 
of govf'rIlluent-built ships, at a rea�onable cost pel' 
ton, would constitute an excellent safeguard of the in
terests of the nation. 

Lastly, if the proposer] measure is carried out. not 
merely with regard to the Brooklyn yard, but to the 
others mentioned, the total warship· building capacity 
would be doubled at a stroke-a consideration whiCh 
of itself should be sufficient to induce Congress to tak" 
favorable action on the question. The enormOTlS in
crease wllich is being made in the na vies of the Conti 
nental powers, whose interests in the gl·eat commercia'i 
war of the day are bound to come into violent conflict 
with Ollr own, should be a warning to us to stan(j 
ready to dou ble, if necessary, our present rate of ou tpu t 

of war vessels. At a comparatively slight expense it 
would be possi ble to add the navy yards at Brooklyn, 
Norfolk and Mal·e Island to our all too small list of 
available war�hip-buildin g yards. 

. I. I • 

THE WORK OF THE DIVISON OF CHEMISTRY OF 

THE DEPARTMENT OF AGRICULTURE. 

The work of the Di vision of Chemistry of the Depart
ment of Agriculture, which is unde!· the direction of Dr. 
H. 'V. \Viley. is of great importance. The old quarters 
of the division have been found to be totally ina(!e
quate for its increasing labors, the old building was va
cated and tem porary quarters were found for the force, 
and much of the matel·iai and apparatus as was neces· 
sary fOI· the work was transferred to Colul11bian Uni
versity during the summer, and the laboratory work 
was even carried on after the regular laboratories had 
to be turned over to the students. In spite of the in
adequate laboratory facilities for and delay in get
ting into the new building, a great deal of work was 
done during the fiscal year ending January 30,1899. 

The association known as the Association of Official 
Agricultural Chelnists has been in existence for about 
fifteen years a nd is COlli posed prilllarily of chel11ists of 
agricultural experilllent stations and agricultural col
leges arld it also a,buits to l11embel·ships all chemists 
employed in the control of food products by any State 
or' Illunicipality. 'J'lIe Illeetings of the association are 
held under the auspices of the Department of Agdcul
ture and its work has thus assumed Ii degree of 
authority which may be regarded as official. The 
methods or analysis adopted by this association have 
been legalized by the courts in various parts of the 
country. The Division of Chellli�try co·operates with 
the association ill its valuable work. The reports of 
the association are issued as bulletins of the Division 
of Chemistry. The chief work of this kind which is ac· 
complished during" the past year was the revision of 
the entire meUlOd, of analyses of the association on all 
of its subjects, and this bulletin has been recog"nized as 
all authority ill ali parts of the world, and its contents 
has been reprinted in most of the languages of science. 
'I'he effect of this organized effort on the part of agri
cultural chemists has been so pronounced as to induce 
other nations to follow the example which this country 
has set. It is to be hoped that Congress will see its 
way clear to acknowledge the association to be an 
official ad visor of the government, or by recognizing it 
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i n  some way as by a vote for supplies. At pra8ent it 
has neither treasurer nOI' funds. 

'l'he study of soils under identical conditions, as i l
lustrated and described in the SCIENTIFIC AMERICAN 
for December 3, 1898, has been carried on, and the re
sults Jllay be regarded as important. By far the 
greater part of the force of the division during the 
past fiscal year h as been employed in  the investigation 
of food prod ucts. The particular su bject of .food study 
which has been i n vesti gated is the preservation of 
Jlleat by steri l ization, otherwise kno w n  to com merce as 
,. ca nned corn beef " and ., canned roast beef.·' The 
scope of the i nvestigation h as bEen twofold. In t h e  
fi l'st place, the chemical composition and n utritive 
value of the meats have been determined. The re
sults of th is investigation has been to supply us with a 
defin ite i dea of the food val ue of all the various pro
ducts which have been examined carefully, and sys
tematic research has been IHade for preservatives of 
all kinds which may have been used in or on these 
m eats. Investigations have been also carried on in 
the culture of sugar beets and the production of beet 
sugar. Many thousands of samples have been re
ceived and careful analyses h ave been made, the re
sults of wh ich work were valuabl e  in defining with 
greatej' accuracy the l ines of the most successful beet 
cu ltnre in the country. 

... , . 
FACTS �ERSUS CLAIMS FOR LIQUID AIR. 

BY HUDSON :MAXIM. 

Liquid air is such a strange substance and so readi l y  
lends itself a s  a playt h i n g  for t h e  imagination a s  well  
as fOI' the hanos, that many have been ready to believe 
the most absurd things concern i ng it. When it was 
tirst discovered that ail' cou l d  be . l iquefied , it was so 
vel'y expensive as to preclude any serious considera
tions of its usefulness except as a scientific curiosity. 
But when TripIer sho wed that it cou l d  be produced by 
the gallon, and at low expense when compared with 
its cost by earlier methods, the q uestion naturally ' 
ar08e (:'ollcerning its commercial value. 

So extraord in ary are some of the claims which h ave 
been made for liquid air as a 1lI0ti ve fl uid, that the 
pub lic eye is begi u ning to look askance at its mere 
mention in con nection with any commercial applica
tion. This i's unfortunate, both for the publ ic and fol' 
the promoters. 

Ignoring propositions for the production of perpetual 
motion by l iquid air, which have been made and ex
ploded, let us consider clai ms w hich are now being 
mad e by ad vertisers in the public press, from which I 
quote the fol lowing: 

"The use of liquid air in the generation of power 
on land and sea will red uce the cost to one' half of 
that 1I0w paid for steam pow"r. This statement 
carries its own argumen t, and needs no elaboration." 

.. In t h e  product ion of motive power, l iquid air 
has a wonderfu l future as a fuel saver. L i quid  
air, after a short exposure, loses most of its n itro
gen (the ch ief obstacle to combustion), and t h e  re
sultant oxygen used in connection with carbon 
(coal, coke, etc. ) produces perfect smokeless com
bustion, avoiding the large percentage of loss n ow 
incurred in the use of fuel. " 
Liquid air is not a magic wand by w hich miracles 

may be wrought, and yet it is hard to see how, with
out the enlistment of the miraculous, such results ean' 
be accomplished. 

Examining the first of these claims, let us comp'are 
liquid air with steam as a mot i ve fluid,  under l ike con
ditions, i n  a triple expansion marine engine. It  is 
common fol' such an engine, with 250 pounds steam, to 
produce a horse power hour for every 1� pounds of 
coal consumed. Now, suppose we were to subst itute 
liquid air for the water. We should stil l  require boil
ers for its evaporation, and to make it as economical as . 
possible, let us assume that we heat it to the tempera
ture of steam at 250 pounds pressure; in other words, 
to 406° F. It must be assu med that the air is to be ex
panded 4� times, which is the average ratio of expan· 
sion in compound tr iple ex pansion engines at the 
pl'esent time. To detprtui ne t l:e weight of any motive 
fluid required for I-horse power hour, we have the 
following formula: (

TN T
') 

W=183'45T 1 - (- x -) , 
T' T 

i n  which W is the work in foot·pounds, T is the initial 
temperature, T' is the temperature after expanding to 
do work, and TN is the temperature after expandi n g  
from the last tem pemtu re to atmospheric pressure. 
(Clarke's Man ual of Rules, Tables, and Data, page 909.) 

Solving the above formula, the result obtai ned is 
78, 607'6 foot-pounds, as the energy in 1 pound of air at 
250'3 pounds pressure, and 406'2° F. temperature. 

Therefore, 1· horse power hour would consume 
1, 980,000 -;- 78, 607'6 (foot-pounds i n  1 pound of air) = 

25'19 pon nds of l iq uid air. It would take 0'7 of a 
pound of coal to evaporate this amount of air and 
superheat it to the tempt'rature of saturated steam at . 
2110'3 pou nds pressure (406° F.). H ence, we should need 
nearly half as much coal per horse-power hour for the 
air as for water. By any means now known 'which 

could be employed on shipboard, the amount of heat 
which cou ld be absorbed from the air and water and 
uti lized would in pract ice be a negligible quantity. As 
air cou ld 1I0t be re-condensed like water. we should be 
obliged to load up with enough liquid air to last the  
whole voyage w ithout re- condensation. 

T h e  engines of the" Teutonic" develop about 20, 000 
horse power. This would require 242 tons of liquid air 
per hour, 5, 829 tons per day, and 40,807 tons for a seven
days' voyage, considerably more than enough to float 
the ves�eI . 

Some have made the claim that liquid air can be 
made as cheap as 2 cents per gallon. Let us assume, 
for argument sake, that such be the cost. This would 
be $4.28 per ton, and l iqu id air enough to take the 
"Teutonic " across the ocean would cost $174,560. In 
other words, it would cost this sum to save abo ut half  
the coal bi l l .  

This is, of  course, without taking into account the 
additional horse power which would be required to 
carry the enorlllOUS cargo of l iquid air necessary, 

Referring to the second of  the claims a bove q uoted, 
it req uires about 2f pounds of oxygen to burn 1 pound 
of carbon. Ail' contains 22'92 per cent, or, rough ly, 23 
per cent of oxygen. A gal lon of l iquid air weighs 
about 9 351 pouuds, 2'143 pounds of which is oxygen . 
If the n itrogen were separated so that all of the oxygen 
were saved, and if this cou ld be done without expense, 
and if l iquid air cou ld be produced for 2 cents a gal lon, 
then t h e  oxygen would cost 0'9333 cents per pound, or 

. $18.67 per ton.  Now, let us assume that the coal costs 
$3 pel' ton. H would, thel'efore, cost $49'80 to save $3 
worth of coal. 

In regard to the val ue of liquid air for refrigerating 
purposes, of course much will depend upon the cost of 
its prod uction. The latent heat of l iquid a ir  as calcu
lated from data given by S loane is 140 heat-u nits. As 
the specific heat of air is 0 '2377, it wou ld requ ire 81'91  
heat· units to  raise 1 pound o f  air  from its boiling point 
to the freezing point 'of water, or to the temperature of 
melting ice: 81'91 beat-un its added to 140 heat-u nits = 

221'9 1  heat- units . As the latent heat of ice is 144 ht'at
u nits, l iquid air has a frigorific value above ice of 77'91 
heat- units per pound.  Yet, ice has many advantages 
above l iquid air, not the least of which is  its power to 
mai ntai n adjacent bodies at the freezing point without  
actual ly freezin g them. 

For t h e  preservation in transportation of substances 
which would not be i nj ured by freezing, and by reduc
tion to an exceedingly lo w  temperature, l iq uid air 
llIigh t have an especial value in the saving of freight 
on ice, particularly when such su bstances contain a 
very h igh percentage of water. This is a proposition 
which I have never seen discuss ed, and it may, per
haps, be worthy of consideration. Let us tal,e, for 
example, beef, which contains such a high perce n tage 
of water that we may consider 'its specific heat when 
frozen, as that of ice.  The  meat could be placed i n  a 
bath of l iquid ail' before packing for shi pment, and 
its temperature red uced t 0 313° belo w zero Fah.  The 
s pecific heat of ice bei ng 0'504. and the tem perat ure of 
liquid air below zero Centigrade being 344'6° F. , we 
have 344'6 X 0'504 = 174 heat·units. It would, there
fore, require abont 20 per cent  more heat to raise the  
tem perature of  a pound of beef up t o  the melting 
point of ice than would bB required for melting  a 
pound of ice. Hence, the beef could be made to carry 
its own colq.,. as it were, and without the use of addi
tional ice. This might be a means of saving consider
able freight, as I have said. Yet. we m ust take into 
account that the rapidity with which heat is radiated 
or lost is as the square of the difference in temperature 
of bodies, and it would be necessary to ca refully insu
late arti cles 80 refrigerated fO!' shipment. 

With regard to the use of liquid air for i n ternal com
bustion engines or explosion motors, it is estimated 
that in the Diesel motor, which i s  one of the most eco
nomical, both for the fuel and air consumed, it requires 
about 10 pounds of air to prod uce l ·horse power hour. 

.. This would require about 1 gal lon of liquid air pe r 
borse-power hour ; and if liquid air can be produced 
at 2 cents a gallon, then it woul d  cost, in add ition to 
the fuel,  2 cents per horse· power hour. 

The contingent loss of l iqu i d air by evaporation i n  
transportation and hand ling, a n d  while' motors in 
which it is employed are standing idle, would certainly 
cou nterbalance any advantagAs w hich might exist 
from having the air in concentrated or liquid form. 

Liquid air will be chiefly valuable as a source of 
oxygen for other purposes than the production of 
mot ive power. 

If liquid air can be prod uced cheaply enough, even 
at, say, 5 cents per gallon, i t  may be destined to find 
its most useful appl ication as an ingredient of blasting 
agents, especially for m i n i ng purposes. 

I am aware of the Hlany difficulties which would at
tend such use of it, yet I believe that if it can be pro
duced at the above price most of the  difficulties i n  the 
way of itb practical application i n  blasti ng. agents may 
be overcoHle. I have given this matter considerable 
t hought, and have ascertained from calculations and 
experiments that explosives may be mad e from liquid 
oxygen and combustibles which will rank among the 

most powerful known to science. Liq uid air, slightly 
enriched in oxygen by letting a portion of the nitrogen 
distill off, wou ld produce, with a sui table combustible 
element, a high explosive comparable with dynamite. 

It  m ust be borne in mind tl1at liquid air as a blast
ing agent, especial ly in mines, possesses some great ad
vantages to offset its disadvantages. For i nstance, 
there would be no thawing out required in cold 
weather, with attendant incon venience and dangel', 
and the products of combustion would be smokeless . 
There would be no n i trous fumes, and the gases 
would be far less noxious than those produced by other 
explosi ves. 

It has occurred to me that some of the d ifficulties 
which lie in the way of its practical appl ication in the 
manufacture o f  explosives might be surmoun ted i n  the 
fol lowing manner : 

In many m ining d istricts very cheap water power, 
and in others very cheap coal may be obtained. If, 
by these means, l iquid air can be prod uced at the 
prices I have suggested , then we m ight, perhaps, -by a 
speciallyconstrncted centrifugal machine separate the 
oxygen f�OIll the nitrogen without much additional 
cost. We could then use the oxygen i n  making explo
si ve cartridges, and these could be packed and im
mersed'in a bath of liquid nitrogen. As the nitrogen 
is  more volatile than the oxygen, there would be prac
tically no loss of oxygen from the cartridges. In this 
way the cartridges could be shi pped for a considerable 
distance, or kept for a considerable time before use: 
b ut, as the material could be put u p  at the mine, or in 
the minin� district, it would not be necessary that 
many hours intervene between its production and its 
use. In charging holes, they could first be chilled by a 
jet of l iqu id  nitrogen, and their temperature so low
ei'ed that the oxygen would not be very rapidly driven 
off for some time after loading. To further protect 
the cartridges, they conld be covered with a combusti
ble non-conductor of heat, which would form part of 
the· explosive. 

The explosive would be so quick in its action that 
the holes would need only to be tamped by s imply fill
ing them with  water, 01' by pouring sand into them, 
instead of ramming them i n  the usual way, and, in 
many cases, no tamping at all WORld be required. 

To prevent tamping being blown out by the evapor
ating oxygen, a smali and very th i n  copper tube could 
be i nserted into each hole when loading, which wou ld 
serve both to vent the hole and to cond uct electJ'icity 
to an exploder to fire the charge. 

In ordel' to allow for some evaporation, we might 
use 3 pounds of oxygen to a pou nd of carbonaceous 
matter in producing explosives. Three-quarters of a 
pound of oxygen, and a quarter of a pound of carbo
naceous m atter would, therefore, produce 1 pound of 
explosive. Oxygen,  at 20 cents per gallon, would cost 
about 2 cents per pound. The carbonaceous matter 
would not cost more than half a cent per pound. We 
w0!1 ld need, therefore, 1� cents worth of oxygen, and 
� cent worth of combustible m atter. Hence, onr ex
plosive would cost 2 cents per pound. N ow, if  we 
double this cost to mal.e allowance for i ncidentals, 
labor and interest on capital, and add another cent per 
pound for l oss in weight by evaporation, we would still 
h ave a powerfdl explosive at a cost of 5 cents per 
pound , and one which would have some obvious ad
vantages above dynamite, at less than half its cost. 

At any rate, if  l iquid air can be made at a sufficiently 
low cost the question of its application in the manu
facture of explosives for mining purposes is worthy of 
consideration. 

.� ... 

A BILLION DOLLAR COUNTRY. 

Every year's develop ments seem to j ustify the asser
tion that this is a "Billion Doilar Country. " The year 
1899 brought our foreign commerce for the first time 
past the $2, 000, 000 ,000 l i ne, and the month of February, . 1900, shows our money in circulation for the first time 
as more than $2,000, 000, 000. Thus, by a peculiar coin
cidence, the announcement of $2 ,000,000, 000 of foreign 
commerCB and the $2,000,000,000 of money i n  circula
tion are made within a single month,  the totals indi
cati ng that the $2,000,000,000 l ine had been crossed in  
our  commerce for 1899, the  figures being official, hav
ing been comp i led by the Treasury Bureau Statistics, 
and the Treasury Bureau of Loans and C urrency. The 
total foreign commerce for the year 1899 was $2,074,-
345,242, while the  total money i n  circulation on Feb
ruary 1 was $2,003,149,355. The use of figures carried 
out to ten places with which to show the business con
ditions of the country is indeed becoming surprisingly 
frequent. For exam ple, the total resources of the 
national ba nks is $4, 475, 343, 924, The latest report of 
the Comptroller of the Currency shows that the de
posit in savings banks amount to $2, 230,366,954. The 
total resources of all banks in the United States are 
given as $5, 196,177, 381. The amount of money for each 
individual is greater to-day than ever before. The 
actuary 's estimate that the popu lation shows that on 
February 1 ,  1900, it amounted to 77, 1 16,000, the money 
i n  circulation being $2,003,149,355, the  circulation per 
capita is $20. 98. This g ives a larger per capita than i n  
any previous month in the h istory o f  the couutry. 



THE ASIATIC PLAGUE AT 1I0NOLULU. 
The appearance of the Asiatic plague i n  the Sand

wich Islands, where, at latest accounts it was not only 
spreading th roughout the Archipelago but increasing 
i n  virulency, is a sinister and deplorable fact. While 
the source of the infection is  not certainly known, the 
general belief is entertained that it was introduced into 
Honolulu by the Japanese steamer "Nippon Maru" 
which touched at that port sometime in September 
aiter a voyage in which several of her steerage passen
gers d ied of the disease. Though every precaution 
was taken by the quarantine au
thorities of Honolulu to prevent 
the contact with either freight or 
passengers of the steamer, it would 
appear that the infection was com
municated i n  some way or else was 
conveyed i n  shipments of goods 
from Japan or China, to the islands 
w here they are largely consumed. 

',ieutifit �·lUerita •• 
that would prevent the infection from becoming 
seated in the islands with the attendant losses of 
life and business was too great. A system of local in
spection was i uaugu ra ted. House to house visitation 
was begun and every one, regardless of age, sex or 
condition was compelled to submit to almost daily ex
amination . The responsibil ity fell upon the 7,000 
whites of a cowmuni ty n u m bering above 40,000 souls. 

After the great fire the cessation of deaths were very 
marked. It was not thought that even so heroic a 
remedy would coinpletely extirpate the plague. The 

, 

(Jongrellllel!l at Paris. 

Mention has already been made of many of the con
gresses to be held in con nection with the forthcoming 
International Exposit ion at Paris, says Nature. 'l'he 
following l ist, prepared by the comwittee of the Paris 
International Asselllbly, the secretaries of which are 
Prof. Patrick Geddes and Mr. T. R. Marr, shows the 
date of some of the more important congresses an
nounced in science and ed ucation :-Pure Scien ce: 
Ornithology, June 26 30 ; meteorology, July 23-28: 
physics, August 6 11 ; mathematics, August 6-11 ; ge

The possibility of contagion bas 
been admitted by the Honolulu 
authorities and most careful pre
parations were made for coping 
with the emergency as soon as signs 
appeared, but months passed with
out any alarming indications, and, 
it is possi ble, vigi lance was some
what n eglected. On December 12, 
the first case appeared. A China
man of the better class d ied with 
mysterious symptoms. He had 
been attended by a nati ve practi
tioner who· pronounced the disease 
as the plague. Another Chinaman 
died on the same day of the same 
complaint. A utopsies proved the 
suspicions to be correct, and then 
began the stringent and drastic at
tempts to slay the threatened 
catastrophe. The bodies of both 
victims with all their surroundings 
were cremated. Every person with 
whom the patients had come i n  
contact were rigidly isolated. The 

HOTEL STREET, SHOWING THE DESTRUCTION BY FIRE OF PLAGUE-INFESTED 
DISTRICT. 

olo�y, August 16-28 ; electricity, 
August 18 25; anthropology and 
archreology, August 26-25 ; psycho
logy, August 22-25 ; ethnography, 
August 26 · Septem ber 1 ; chemistry, 
September 20·29 ; botany, October 
1-6. Applied Science and Associated 
Industry : Horticulture, May 25-27 ; 
forestry, June 4-7 ; m ines and metal
lurgy, June 18·23 ; vine cultivation,  
June 20·23 ; insurance, June 25 30 ; 
actuaries, June 25-30 ; agriculture, 
July 1-7; testing of m aterials, July 
9-16; steam engi nes and machinery, 
July 16-18 ; applied mechanics, July 
19-25; architecture and naval con
struction, July 19-21 ; photography, 
July 23-38 ; appl ied chemistry, JUly 
23-31 ; navigation. July 30-August 
4 ;  pharmacy, August 8: economic 
and commercial geography, August 
23-31; tramways, September 10-12; 
fruit culture, September 13-14 ; rail
roads, September 20·29. Med icine 
and Hygiene: HomOlopathy, July 
18-21 ; professional med icine, July 
23-28 ; medicine, August 2-9 ; der
matology, A ugust 2-9 ; dentistry, 
August 8·14 ; hygiene, August 10-17 ; 
hypnotism, August 12-15. Ed uca

tion : Modern language teaching, 
July 24· 29 ; higher education July 
30-August 3 ;  teaching of social 

houses were all fumigated and surrounded with guards, 
aud it was hoped that these means would be effective 
in confining the contagion to the q uarters, where it 
fil'st appeared. No attempt was. made tO,conceal the 
real facts from the pUbl ic, on the contrary t h e  citizens 
were informed of every measure ta .ken by the health 
aut horities, and exhorted to co-operate in al l  ways. 
'file town was thorough ly cleansed and a free distribu
tion of d isinfectants was made. The plague rapidly 
manifested itse lf, and by December 14, six fatal cases 
had occurred, al l  among the laboring classes. The in
fected region of the city was quarantined, twenty 
blocks in all. The houses where the plague had ap
peared were burned and the authorities assu med the 
task of feeding those whose i ncome 
had been cut off by the quarantine. 
On December 20, 2,500 were being 
fed and housed. 

The plague at this point seemed 
to be stayed, for up to December 30 
only nine cases were reported, of 
which eight  resulted fatal l y. After 
this there was a rapid increase. For 
the week ending Jan uary 6 a total 
of twenty-one cases had been 
treated, of which ten had died. 
For the next three weeks there were 
twenty-nine cases and twenty-six 
deaths. 

most expected was to get the disease under control, 
and this seemed to have been the case, for up to 
February 20 there were only two deaths. On that 
date, however, three deaths occurred, the first in thir

teen days. The plague has, in the meantime, appeared 
in the islan d of Maui, and at H ilo. At Kah ului  a case 
of the disease has been found, and there is but l ittle 
chance 01 the other islands escaping. In but one in
stance, in Honolulu, has a whlte person been the vic
tim. A lady of superior position acquired the plague, 
.it was surmised, from rats. All the others were of 
Asiatic birth 01' persolls who ordinarily associated with 
them. 

In tracing the infection the evidence all points to a 

science, July 30-August 5 ;  primary 
education, August 2-5 ; secondary education, August 
2-5; techn ical, industrial education, August 6-11 ; edu
cational press, August 9-11; bibliography, August 
16-18 ; teaching of drawing, August 29 - September 1; 
popular education, September 10·13 ; agricultural in
struction, September 14 16. 

• le, . 
The (Jopyrlght BUl!Ilness of the United States. 

The last report of the Librarian of Congress gives i n  
tabular form t h e  copyright business for t h e  fiscal year 
of 1898-99. The total fees received for domestic entries 
was $36,507.50; foreign entries $7,953 ; the fees for cer
tificates amounted to $12, 577.50, and the amount re
ceived for the recording of assignments was $1,218, 

On January 21. during the ignition 
of a plague-stricken domici le, the 
flames, driven by a h igh wind soon 
got beyond control. and before long 
the whole of the Asiatic quarter was 
in flames. No attempt was made 
to save the district, but al l  the fire
wen's efforts were concentrated in  
preventing the destruction of  the  
whole city. In  this they were SIlC
cessful, though not until eighteen 
entire block� of CLinese houses 
and shops were coll2umed. The 
confusion andfr.antic alli'r/Uof the 
Asiatic element was beyond de
script ion . Over 5.000 wel'e rendet'ed 
homeless and became a public 
charge. 

MARION STREET, HONOLULU, SHOWING THE BURNING OF THE PLAGUE-INFESTED 
BUILDINGS, 

This together w ith $11 for searches 
made a total of $58, 567, and the 
total number of entries of t itles 
amounted to $80, 968. In the calen
dar y ear of 1898, the total num ber 
of deposits received including dup
l icates, amounted to 115, 610. 'l'he 
total communications received dur
ing the fiscal year was 67, 666, and 
the total com mun ications sent out 
including letters written amounted 
to 98, 729. The number of copy
righ t  deposits from July 1, 1898, 
to June 30,1899, amounted to 59, 217, 
and as two copies of each were 
received it reached 118, 434, of this 
number 59,217 only 5, 834 were of 
books proper. There were 4, 196 
articles entered under the term 
" book" u ndet· the copyright law 
including circulars, leaflets, charts, 
etc. There were q, 185 ne wspaper 
and magazine contribution�, 517 
drallIatic COllI pos i tions and 9, 777 
numbers of period icals, 111,973 musi
cal compositions, 1,478 maps, 3,505 
engravings and prints, 1050 chromos 
and li thographs and 7, 695 photo
graphs. The w e e  k I Y catalogue, 
authorized by Congress March S, 
1891, has been kept up and th e 
weekly nu mbers for the fiscal year 
1898-99 amount to 3, 693 printed 
pages of octavo size. The regisHonolulu had, in the  meantime, 

been quaranti ned against by all the n eighboring 
islands, and the rest of the world besides, and was 
completely isolated. The internal administration 
of the plague - stricken cOlIJmun ity was directed to
ward keeping the plague in check. An appropria
tion of several hundred thousand dol lars to pay for 
property destroyed and for sanitary pu rposes was soon 
expended. The loss by the great fire was fully a 
million and the end was not in sight, but the heroism 
of ·the citizens did pot shrink and no sacrifice 

common source-th e  consumption of goods imported 
from the Orient. 

• 1., • 

THERE is every probability that the Paris Exposition 
wil l not - be ready for public inauguration on Easter 
Sunday, A.pl·il 15. Many of the buildings will be in
complete, and the exhibition wi l l  be only during the 
daytime for some time after the official opening. It is 
thought by May 1, that the exhibition will be in a 
fairly satisfactory state, 

trar of copyrights is Thorvald Solberg, Esq. 

Kansas' Corn Crop. 

We u nderstand that in the ten-year period jU8t 
closed Kansas has raised 1, 441,890,410 bushels of corn, 
of a value on the farms where raised amounting to 
$364.633.448. We have been favored by the Secretary 
of the State Board of Agriculture of Kansas, Mr. F. 
D. Coburn, with a nicely framen photograph of an 
enormous ear of Kansas White Dent corn. 



A SIMPLE SHUTTER-FASTENER. 
The shutter-fastener which we illustrate herewith is 

a simple and ingenious device for locking a blind to the 
w indow-sill or to the outer wall of a bUilding. The 
fastening means operate entirely by gr.avity, no spring 
being included in the construction. The patent on the 
fastener is the property of Mr. Ubert K. Pettingill, of 
22 School street, Boston, Mass. 

Fig. 1 shows part of a blind and windo\\-sill, with 
the fastener in locking position. Fig. 2 is an inverted 
bottom view of the device. Fig. 3 \'epresents  a section 
of the blind and s i l l , w ith the fastener in elevation. 

The fastener is attached to the u nder surface of the  

PETTINGILL'S SHUTTER-FASTENER. 

blind and is composed of only t wo parts-a plate held 
in position by screws, and a rod or spindle rotating in 
a socket in the plate. 

The p late is provided at its sides with stops, one of 
which is designed to engage the staple on the window
sill,  and the other of which is designed to engage a cor
responding staple or fixturp. on the wall of the bui lding, 
both stops serving the purpose of lillliting the swing
ing movement of the blind. 
, '1'he rotating rod or spindle is  provided at its ends 

with arms carrying on their under surfaces lugs, beveled 
so as to ri de over the staples. The arms and lugs are 
heavy ,enough to swing the spindle downwardly, to 
perlllit their engagement with the staple. 

' 

As the b l ind is swung inwardly, the lug on the inner 
arm strikes the staple on the window-sill ,  r ises as it 
rides over the top of the staple, and fal ls by its own 
weight and that of its arlll to the position shown i n  
Figs. 1 a n d  3 .  T h e  inner stop a t  t h e  same t i m e  en
gages the staple and arrests the blind. The blind is 
now locked by th� stop on one side and the lug on the 
other. To release the shutter it is necessary merely to 
lift the arm and turn the spindle upwardly. To l illlit 
the drop of the spindle, the socket in the plate is re
cessed (Fig. 2) to receive a stop on the spindle, of 
smaller width than the diameter of the recess. 

The device can be cheaply made, consisting as it  
does of but two p ieces of cast metal. From a work ing 
model loaned to us by the patentee, the device seems 
to be very efficient in its operation. 

• Ie • ., 
A WORM AND CHAIN DRIVING-GEAR FOR 

ELEVATORS. 
To provide a worm ana chai n dri ving-gea r for ele

vators and hoisting m achinery which will avoid th e  
objections raised against devices o f  a sillli lar nature i s  
the purpose of an invention for wh ich a patent has 
been granted to Mr. Daniel Corcoran, of Yonkers, N. Y. 

A NEW DRIVING-GEAR FOR ROISTING-DBUMS. 

Mr. Corcoran's gear, as our i l lustration shows, com
prises a right worm and a left worlll secured to a COlli
mon shaft. Each worlll is engaged by a chain passing 
about two flanged guide-pulleys and meshing with 
toothed disks secured to the hoisting-dru m. 'rhe links 
of these two chains are of Z-shape, being composed of 
two sections offset from each other and pivoted to
gether. The pivot-pins carry rol lers which are the 
portions of the chains which enter the grooves formed 
by the threads of the worms. The chains are firmly 
held up against the worms by thrust-disks bearing 
against the outer edges of the chains and turn
ing on their pivots. 

Power being applied to the worm-shaft in 
any suitable manner, the worms will engage 
the l in k-rollers, causing the chains to travel 
over their guide-pulleys and to rotate the 
toothed disks to which the hoisting-dru lll is 
secured. The chains, it wil l  be seen, are so 
driven by the oppositely threaded worms and 
conducted by the  guide-pu lleys that both are 
caused to rotate the drum in the same direc
tion. The lower guide-pulley of each chain 
dips within an oil- box constituting the base of 
the gear. By this means the chains are thor
oughly lu bricated. 

Owing to the use of right and left worms, 
the end thrust is taken up by the chains and 
UJereby neutralized. The chains, moreover, 
are so arranged that they lie on opposite sides 
of the worm-shaft. 

It is desirable that one of the toothed disks 
be adj ustable so as to regulate the strain u pon 
the two chains. For this purpose the inventor 
has provided segmental slots in one of the 
disks, which disk is not rigidly secured to the 
drum-shaft, but is held in place by bolts passing 
through the slots and fastened to the adjacent disk. 

• ••• • 

AN AMATEUR'S CAMERA FOR PHOTOGRAPHING IN 
NATURAL COLORS. 

The camera illustrated herewi th for photographing 
in natural colors was devised by M. L. Ducos du Hau
ron for the use of amateur photographers, and it is 
said to give very satisfactory results. 

The principle upon which it operates is well known, 
and consists sim ply of making three negatives through 
three colored screens, blue, green and red. 

To accomplish this, the box, F, of the camera is 
di vided into three compartmtlnts , one above the other, 
and each having a separate lens. The box, A, con
tai'n ing the three mirrors, MI, 1P and MS, set at an 
angle of 45°, is sli pped into a groove, L, in front 
of the lenses. The mirrors face the lenses, and 
the image is projected upon them by a fourth mir
ror, M. also set at 45°, but in the inverse direction, in 
the top of the box. The first two mirrors, MI and H2, 
are transparent, aud reflect only a part of the luminous 
rays, allowing the rest to pass through and be reflected 
by the sil vered mirror, Ma. 

By means of this arrangement, each lens, although 
receiving only part of the luminous rays emanating 
from the object being photographed, throws an exact 
image of it on the sensitive plate at the back. A frame, 
E, sl ides into the groove, H, in front of the plate
holdet· containing 

'
the sensitive plate. In this frame 

are the three colored glasses, the blue at the top, the 
green in the middle, and the red at the bottom. 'I'he  
plate-holder shown at  the top of the i l lustration is of 
the ordinary kind, and made to hold  a single plate of 
the proper size to receive all three images. The use 
of isochromatic p lates is indispensable for this k i nd of 
photography and as these plates are very sensitive, i t  is 
necessary to take every precaution and not expose thelli 
to the red light during development any more than is  
absol utely necessary. 

' 

It will  be noticed that t.he blue screen-the 
one through which the most act inic light passes 
-is the one to receive the first reflection of 
light coming from the object, and consequently 
the most intense reflection. The red glass, on 
the contrary, receives only the light that has 
not passed through the others. As the result 
of this, the upper im age i s  always too bri l l ian t ; 
but the in ven tor has remedied this by placing 
a horizontal yel low screen with a small hole in 
the (llenter between the first mirror which re
flects the object and the first transparent glass. 
By this arrangement, the greater part of the 
blue rays are stopped, as they can only pass 
through the small hole, while the other rays 
are in no way hin(lered by the yellow screen, 
and are reflected by the other mirrors through 
their respective lenses. 

In order to prevent any halation it is well to 
coat the b:ick of the plates with a special 
.. backing." There are several formulas for this, 
but, in order to h ave it easy to ap ply, M. D ucos 
dll Hauron has invented a slightly sticky com
position having all t.he properties of an effica
cious .. backing," and which can be spread on 
sheets of paper. These are cut the proper size 
and stuck on the back of the plate before 

placing it in the camera. The " backing" can be re
moved from the plate before development by taking 
one corner of the sheet and carefully pulling it  off, 
after which it can be used again on another plate if 
desired. 

The focusing is done very simply, in much the same 
way as with an ordinary camera. Two of the mirrors 
are covered, so that but one image is thrown on the 
ground glass in order to avoid confusion. The ground 
glass frame is' sl ipped in the plate-holder groove in the 
regular manner, and the tri-color frame removed. 

Fig. l.-M. DUCOS DU HAURON'S APPARATUS FOR 
PHOTOGRAPHY IN COLORS. 

Then the operator can fOCllS as with an ordinar�' 
camera, and move the frame, H, backward or forward 
a short distance by llleans of a rack and pinion . 

It wil l  be seen from the above description that the 
negative can be made as easily as with an ordi nary 
camera, and by any amateur. The positive is obtained 
still more easily by contact, and any good lantern slide 
or stereoscopic chloride plates may be used. It is always 
well, however, to back them whi le making the expos
ure, in order to prevent the sl ightest halation. 

Upon developing the positive, three transparencies 
on one plate will be obtained, in which the clear por-

SECTION OF THE CAMERA. 

tions of each correspond to the opaque parts of its re
spective negative. If the plate thus obtained be 
sl ipped into the open frame, 'D, and the latter be placed 
in the groove w h ich held the plate-holder when mak
ing the negative, i .  e. , the groove just behind the col
ored screens, each image wil l  be properly colored pro
port ionally to the quantity of l ight which acted upon 
the sensitized plate. 

'ro view the image obtained, the receiving mirror, 
M, is removed and replaced by a small eyeglass, P, 
and the camera is held near a window with its back at 
an angle of about 45° with the horizon, as is shown in 
Fig. 2. A ground glass, V, sl ipped in a groove in front 

Fig. 2.-USING THE CAMERA FOR VIEWING THE 
POSITIVE IN COLORS. 
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of the positive, disperses the light and renders it uni
ft)rm for all three transparencies. 

The light passes through the camera in the opposite 
direction to what it did at first, and shows to the eye a 
single image, composed of the three positives superim
posed u pon one another, and each furnishing its own 
col or. The result is a pi<>ture i n  natural colors. 

To produce a perfectly clear, distinct image, it is nec
e�sary to have the three i mages register w i th  one an
other exactly, and t h e  i u ventor has provi·ded for regu
lating this, if, for any reason,  the coi ncid ence should 
not be exact. For this purpose he has pivoted, j ust in 
front of the red &nd green glasse�, two movable screens 
of plain glass, operated by t h e  l i t t le  lever arms, shown 
in the i l lustration. By moving the screens slightly, two 
of the images will  be refracted and made to coincide 
exactly with the ot.her one. 

The importance of clearness and sharpness in each 
separate image in order to produce a good picture 
cannot be too greatly emphasized. This trouble is 
avoided i n  t h is camera to a great extent, since the 
picture is viewed through the same optical system that 
was used in obtain i n g  the negative. 

A trial of  one of these cameras proved its excellent 
qual i t ies. 

We are indebted to La Nature for the foregoing de
scription and i l l ustrations. 

• .  e . •  

STEAM ELECTRIC LIGHTSHIP FOR CAPE HATTERAS. 

A mong the vessels which are engaged in the Atlan
tic coasting trade and all that have oc('asion to 
pass by the coast line of North Carolina, there is a 
wholesome d read of the dangers of navigation off Cape 
Hatteras. Scattered throughout the oceans and seas 
of the wor ld are to be found several local ities whose 
fatal l i st of casualities to steam and sailing vessels, has 
caused them to be regarded as the graveyards of the 
deep. One of the m ost notorious of these is that 
region of dangerous shoals and storms which lies 
off the wedge of the coast line which forms the 
easternmost point of North Carolina. Cape Hat
teras reaches further out into the Atlantic than 
any other point of land south of the capes of the 
Delaware, and the Gulf stream in its eastern and 
western variations  is liable to flow at t imes within 
twenty miles of Cape Hatteras, with the result 
that coasting vessels and others whose course 
brings them near the cape, are crowded. in their 
endeavor to avoid the northeastern current, close 
to the shore. The set of the tid es up and down 
the coast, the existence of shoals, and the con
stant opposition of tide and wind, prod uce a 
strong tidal race off the cape. At the same time 
the difference of temperature between the hot 
winds of the Gulf and the cooler breezes along the 
shore and from off the land, result in  atmo
spheric disturbances of great severit.y, and there 
is no point of the Atlantic coast where storms 
are so frequent and dangerous. For the protec
tion of shipping there is a lighthouse about a 
mi le  and a quarter from the outermost point 
of the ('ape, whose focal plane is 190 feet above 
the level of the sea. A few miles off the shore 
are the j ustly dreaded Diamond Shoals, on which fur
t i l e  attempts have been made to erect a lighthouse. 
Something over a decade ago the contract was let to a 
large and experienced contracting firm in this city for 
the sinking of a h uge caisson into the sandy bed of the 
shore upon which to carry the proposed structure. 
The caisson, however, was wrecked and the failure 
seems to have discouraged any further effort. It would 
seem as though the only practicable way to protect 
shipping is to moor a lightship above the shoals and 
this has been attempted. The last vessel to be placed 
there was recently torn from its moorings d u ring' a 
heavy gale, and it became evident that a ship of special 
design was necessary to meet the exceedingly trying 
local conditions. Such a vessel has been designed and 
is now n earin g colllpletion at the yards of the Fore 
River Engine Company, of Massach usetts. She wi l l  
be  steam-propelled and electric- light�d, and when 
completed she wil l  be  one of the first, if not the 
only one, of  her  kind ever launched. The govem ment 
contract calls for a vessel 112 feet between perpendicu
lars, with a molded beam of 28 feet 6 inches, and a 
depth of 14 feet 10� illches measured from the main 
deck beams to the top of the keel amidships. 

The vessel will have three decks, the main and spar 
decks runn ing full length of the ship, while the lower 
deck is broken by the forward coal bunker and the 
after bulkhead of the engine room. 'fhe hull will be 
d ivided by watertight steel bulkheads into five com
partments, and the quarters and storerooms are so ar
ranged as to meet all requirements of safety and com
fort. The dynamos and engines for the electric light 
plant will be located on the main deck, as shown, and 
within the engine and boiler casing. The accom moda
tion s for the crew are forward on the main deck. 
There will be two hollow steel masts, through which 
the wiring for the masthead flashlights is to run. These 
lights, three in number on each mast, are to be adapted 
for electricity or for oil lamps. The cluster mast-

J t itntifit �lUtritau. 
headlights will be 59 feet above the waterline, the 
measurement being taken from the 12-foot waterline to 
the focus of the lamps. 

The electric plant will be driven by two non-condens
ing, double-cylinder engines, running under a steam 
pressure of 80 pounds to the square inch. The vessel 
will be lighted by eighty 16-candle power 100-volt 
lamps, which will be placed where necessary tbroughout 
the ship. 'j'he masthead cluster will consist of six 
100-candle power lOO -volt lamps, and these lights w i l l  
be control led b y  a n  automatic flashing device, o f  which 
we presen t  three views. It is driven by means of a belt 
from the dynamo shaft, and a worm and worm wheel 
which sel've to give the proper rotary speed to a circ u i t
breaker. Tbe l ightshi p  will  be propelled by an 
inverted, surface-condensing, single ·cylinder en�i ne 
of 250 i ndicated horse power, with a cylinder 23 
inches i n  diameter by 22- inch stroke, drivi ng a ca�t 
iron propeller 7 feet 3 i nches in diameter. Steam w i l l  
be supplied by t w o  straight, cyl indrical, t u b ular boil
ers, 9 feet b y  16 feet 7� inches, w i th a working pres
sure of 100 pounds to the square inch.  The deck fit
tings of t h e  vesse l.  as shown in  the t wo engravings, are 
flush, with a view to presenti ng as l i tt le  surface as pos
sible to t h e  act ion of w i n d  and watel· . 

When No. 72 is on her station off the treacherous 
Hatteras shoals her moorin g  tackle w i l l  consist of a 
heavy imushroom anchor, shackled to a chain which 
leads through the mai n hawser hole i n  the stem of the 
ship t o  a steam windlass. In  addi t ion to this mooring 
tackle, the vessel will  have a 2,000-pound harbor an
chor, a kedge weighing 340 pounds and 120 fathoms of 
It-inch stud- l ink chai n ,  w ith a breaking strength of 
79, 100 pounds. Amidships, on either beam, will be 
swung two whale boats of about 26 feet length and 6 
feet beam. 

The spar deck is  protected by a grad ually rising steel 
waist, which starts flush a little for ward of abreast the 
foremast, flarinl! somewhat at the k n ightheads until  
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FLASHING DEVICE FOR THE NEW CAPE HATTERAS 
LIGHTSHIP. 

at the stem proper it has a depth of 5 feet. In addi
tion to the steam whistle, the l i ghtship is provided 
with a steam si ren which is  fitted j ust forward of the 
smokestack, as shown in the drawing, for usa in thick 
and foggy weather. 

• • • •  
A Vessel for Antarctic Exploration. 

A wooden vessel, 172 feet long by 33 feet beam and 16 
feet draught, is about to be built by a Dundee concern 
for Antarctic exploration p urposes for the Expedition 
Com m ittee of which Sir  Cle ments Markham, president 
of the Royal GeographiClal Society, is chairman. The 
vessel's displacement wil l be 1, 570 tons, and the h ul l  is 
to be constructed of oak, with an outer sheathing of 
green heart, says The Engi neer. It will be specially 
strengthened to withstand ice pressure, and a magnetic 
observatory is to be fitted up on the upper deck, amid
ships, to obviate any magnetic i nterference. The deck 
is to be lined with asbestos, and the machinery will  be 
placed aft in order t hat the observatory may be free 
from any undue magnetic influence. The vessel will  
be completed by March, 1901,  and the cost, exclush"e of 
machinery, will be $168,500. 

• .  t . '  • 
Strength of Alloys of Nickel. 

According to Rudeloff, the strength of alloys of 
nickel with iron containing little or no ·carbon increases 
with each rise in nickel up to 8 per cent, while the 
ductility decreases u p  to 16 per cent ; beyond this 
point,  and up to 60 per cent, the increase of nickel 
causes an i ncrease both in ducti lity and strength. The 
effect of niekel on the elastic l imit  of steel increases as 
the carbon i ncreases, says The Engineer. In 0 '20 car
bun steel, the gain on elastic l imit due to 1 per cent 
of n ickel is 5 ,714 pounds ; whi le  in 0 '50 carbon 
steel, the gai n on elastic l imit, due to 1 per cent of 
nickel, is 10, 570 pounds. These figures are abstracted 
from a table of figures given by the Bethlehem Steel 
Company on oil-tempered annealed forgings. 

Acetylene Notes. 

ACETYLENE SIGNALS. -English military men have 
passed acety lene-gas I!ignals from Corfe Castle to 
Bournemouth West Cliff, a distance of twelve miles, 
the message being clear to the naked eye, says The 
Acetylene Gas Light Journal. 

VELOCITY OF DETONATION OF ACETYLENE .-Ber
thelot and Le C hate l ier. (Comptes Rend us, 129, pp. 
427-434, August 28, 1899.) The acetylene was exploded 
in horizontal glass tubes about 1 mi l l imeter long and of 
2 to 6 mi l l imeters in diameter, and was operated with 
at various preSRures between 5 and 30 kilogrammes per 
square centimeter. The velocity was registered by a 
falling photographic apparatus, released at the moment 
of detonation. The image of the horizontal ly moving 
flame i n  the tube, combined with this vertical move
m ent, gave a curve on. the photograph, from which ,  at 
any point, the velocity could be found.  In some cases 
the trace was almost a st.raight l ine, but in others it 
showed a veloci ty increasing to a maximum. The re
su lts indicate that the velocity depends upon the initial  
pressure of the gas, from about  1, 000 mill imeters per 
second at 5 k i logrammes per square centimete r to 1,600 
at 30 . . The differences in character between the case 
of acetylene and the explosion of, say, oxygen and hy
drogen, is pointed out. In their case bodies are formed 
which d issociate at temperatures reached in the explo · 
sion, so that the action is not so uncontrolled as when 
the products are those of decomposition only.�Science 
Abstracts. 

THE PURIFICATION OF ACETYLENE. -Dr. F. B. 
Ahrens, of Breslau, has lately i nvestigated the causes 
which occasionally produce m uch he·ating and a large 
yield of free or com bined chlorine  when chloride of 
l ime is adopted as an acetylene p urifier, says Feilden's 
Magazine. He finds that chloride of lime alone 
does not heat in the gas ; the rise in  temperature is due 
to the presence of sawdust and water, which are em

ployed to increase the buik of the m aterial or its 
power of absorbing impurities. He concludes 
that chloride of lime must either be m ixed with a 
large quantity of sawdust or with a very small 
quantity of water ; but it  is  preferable to omit 
the sawdust entirely, using i n  its place kieselguhr 
( in fusorial earth), powdered coke, powdered brick, 
or chromate of lead, as recommended by Walff. 
Incidental ly  he explains the complaints made by 
Vertess about the Veszprim acetylene, for he says 
the gas was treated with chloride of l ime (pre
sum�bly without a second vessel, charged with 
slaked lime on Iy), and periodical ly  smelt so strongly 
of chlorine, and annoyed the consumers so much, 
that the whole process of p urification had to be 
temporararily abandoned. Yet another investiga
tion of acetylene purifying processes has been 
carried out by D r. G. Benz, of Heilbronn. He 
says that Frank's and Ullman n's materials are 
very similar in their action, and are both satisfac
tory,- especially in dealing with the phosphoreted 
hydrogen.  Ch loride of l ime, however, is cheaper 
and simpler, b ut it m ust be used with a second 
vessel, containing s lake lime alone. In order to 
prevent overheating, he agrees with Ahrens that 

sawdust m ust not be added, powdered slag or coke be
ing better. 

PHOTOMETRY OF ACETYLENE. -An account of the 
photometry of acetylene is given by L. W. Hartman 
(phys. Rev. 9, pp. 176-188, September, 1899). It treats 
of the photometric study of mixtures of acetylene and 
hydrogen b urned in  air. The results are exhibited by 
means of curves. From these it appears that the 
acetylene-hydrogen flame is richer in the short wave 
lengths than the flame burning acetylene alone used 
as a secondary standard. Moreover, the color proper
ties of the flame appear to be independent of the 
amount of hydrogen in the mixture. Upon going to 
the liniit this statement would not hold true. Lava 
tip and brass tip burners were used. In the case of 
the brass tip it  is shown by oorve� gi ving the relation 
between percentage of acetylene and candle"power, 
that the candle power reaches a maxi m u m  and then 
falls away with increasing percentage of acetylene. 
This is due to the incomplete combustioll of the gas 
after a given percentage of acetylene in the m ixture 
has been reached. I II the case of the lava tip, the 
flame w i t h  low percentages of acetylene appears very 
l ike the flame of burning I"\ydrogen ; at first it Blowly 
increases in candle power with increasing percentage 
of acetylene, and does not reach the stage of incom
plete combust

�
ion.-Science Abstracts. 

e . • .  e 
California's Big Trees Protected. 

On March 6 the Senate passed a House joint resolu
tion directing the Secretary of the Interior to open 
negotiations for the requisition of land in Calaveras 
and Tuol u lIlme Counties, Cal. , containing the mam
moth tree grove and the South Park grove of the big 
trees. This will  head off a plan for converting the 
trees i nto I U IIl ber, an option having been obtained on 
them by a Western lumber dealer. 'tVe have already 
referred on !<everal occasions to the importance of keep
ing these remarkable groves of trees intact. 
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Scie nce Notes. 

There were 533 deaths froUl the plague in Bombay 
during the week ending February 16. 

A d epartment of prints wi l l  be establ ished by the 
New York Public Li brary, and w i l l  cover the entire 
range of graphic arts, l ike the collections at Paris and 
London. 

The Doge's Palace, Venice, is  being endangered by 
the weight of 200,000 volumes which have been i n  it 
s i n ce 1 812. The Ital ian govern ment has appropriated 
funds for their removal . 

Fn'derick L. O lmst!'ad h as been appoin ted by 
Harvard Uni versity as instructor in the course of land· 
seape architecture, wh i eh will be offered next year by 
the  Lawrence Scientific School. 

At one place in  Englaud, at least, slates are washed 
t w i ce a day with <1 disi n fecti ng fluid,  The s lat!'s of 
chi ldren  should be careful ly  i nspected and great atten
tion should be paid to the sponges with which they 
"lean thelli. 

A botan ical garden has been established at Coqu i l
hatvi l le, Congo Free State, by the Belgian go vern
ment.  It w i l l  be cal led the Kew gardens, and it wil l 
probab l y  be very i ill portant to the ru bber and other 
tro pical industries. 

'.r i le Geographi cal Society of Philadelphia is to con
ti n ue i ts work of setting  wooden casks adrift on the 
ice n orth of  this continent, to dem onstrate the cur
rents of Arctic waters north of Behring Strait .  Each 

cas k wi l l  contain a bla n k  to be fi l led in by the fin der. 

In order to faci l itate traffic along the shores of the 
Dead Sea i t  has been decided to establish regu lar i n
tercou rse by means of small steamers, and the  first 
steamer has been purchased. It w i l l  certainly be a 
shock to many to hear of a steamer on this historic 
body of water. 

The d eepest ocean temperature wh ich have been re
cor<1ed were taken by the United S tates steamer 
" Nero, " w h ich is  sou nding for the cable bet ween 
Guam and the Mid way Islands. At a depth of 30,420 
feet the water had a tem perature :of 35 '9 degrees Fahr. , 
and at 9,060 feet it was 36 degrees Fahr. 

Prof. Rtewart Cul iu has been appoi nted lecturer on 
archreology and ethnology in the University of Penn
s y l van ia. Prof. Cul in has been connected with  the 
Museu llI of  the University and is curator of the Sec
tion in Asia, and General Eth nology in the Free Museum 
of Science and Art which now- offers for inspect ion an 
almost unrivltled col lection .  

H en ry Cabot Lodge has introduced a bi l l  to secure 
for books from public and i ncorporated l ibraries second
class rates, that is one cent a pound.  This would, of 
course, add largely to the postal defici t, as books can
not be transported for a cent a pound,  but at the same 
time it would probahly not be used to sueh an exten t  
that it wi l l  entail a very serious loss, and it  will  un
doubtedly be a boon to lllany i ndividuals. 

There is one article elf American manufacture which 
is not exported ito any great extent and, that is the 
American umbrella. They are the best in the world, 
the design being excellent and they are light in ap
pearance, and owing to labor-saving machinery they 
can be produced at very low prices. A considerable 
portion of umbrel la cloths, however, are im ported from 
Europe as well as a considerable amount of the wooden 
I!Iticks. 

In 1881, says The London Lanc!'t, Liverpool possessed 
no ambulances of any kind, except a two-wheeled con
veyance somet h i n g  l i ke what we term a "push-cart," and 
(l,n instance is cited in which two gen tlemen, who had 
their legs fractured on ocean steamers, arri ved at that 
port, and great crowds were att racted by the spectacle 
of their removal to a hotel, and their progress was 
much impened by the  people. The system i n opera
' lo n  in t h e  U n i ted States is again recommended. 

At Bicknol ler St. George, near Taunton, England, 
there is a v igorous yew tree growing on the top of the 
square chureh tower, an d though i t  \J as been cemented 
around, it st.i l l  flourishe�. There is  a n  old yew tree i n  
'th e  churchyard , and i t  is  pro bab le t h a  t the birds have, 
aft er eati ng the fru it, left the seeds on the tower, 
w h i le the'mortar was soft, and one of these germi nated . 
T Ill' yew tree is 2 feet 8 i nches h igh with a girt h of 1 2  
inch es. It  i s  t!lOught t o  b e  a t  least a hundred years 
old . 

A u n ique institu tion for the treatment of sufferers of 
tu berculosis is  being  b u i l t  near Palermo, Sicily. Its 
site is a magn i ficen t  on e, and t h e  edifice i tself w i l l  be 
bea utifnl ,  and w i l l  be s U ITou nded by temples, gl'ottoes 
an n III ltrb le  benC'hes, amI Itt n ight the grounds wi l l  be 
i l l u m i nated by thousan n� of lamps. The medical di 
rector has made a speciltl study of the fresh ai r and 
ample diet system of n(>al i � g  with phthisis in Ger
lllltny, says The New YQI' k T ri bun e . A French chef 
w i l l  be an i m portan t member of his_ sta ff. A yacht of 
300 tons wil l also be at the serviC'e of those who desire 
it. Accommodations for a h nr J ( l red wil l be afforded. 
After current expenses, and the expense of repairs 
ha" e been earnen , al l  surplus receipts are to go to 
sanatariums for the poor. 

J t itufifit �mtritau. 
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The Roebling Company, of Trenton, h ave made a 
Illodel of the Brooklyn Bridge for exhibition at the 
Paris Exposition. The length will be 28 feet. 

There are now 214 transports engaged by the British 
govemment. They aggregate 1,050,359 tons, the larg
est is the " Cymric," of the White Star line which is of 
12,552 tons. 

The famous Kinzua viaduct on the Erie Railway is 
to be replaced by a newer and stronger structure. Its 
total length is  2,050 feet and its height above the sur
face of the water is 302 feet. 

The Ordnance B ureau of the United States Navy 
is  experimentiug with a new explosive called " marsite . " 
It is supposed to be a n itrate compound and can only 
be exploded by the combined force of percussion and 
concussion. 

It is said that the largest belt e ver made was turned 
out by a Canadian concern. It measures 3, 529 feet 
long and is of rubber, its weight bei ng 9 tons. It is 
m ade for the grain e levator of the Intercolonial Rail
way at St. Johus, N.  B. 

Some years ago the Union Steamship Company's 
vessel, " Norman, " W!lS fitted with appliances for re
ducing the temperature in  the l i brary and reading 
room, says 'I'he Engineer. This was appreciated by 
the passengers who flocked into the spaces cooled at  
every available oppartunity their comfort during their 
passage through the tropics being greatly ,enhanced 
thereby. 

A cn rious accident recently occurred in Germany. 
An express trai u ran into the rear of a freight trai n, 
and ill  the rear cltr was a tan k fi l led with spirits which, 
exploded as the  locomotive ran u nder it. Three men 
i n  the mail car were burned Itlive and the engine, 
tender, llIaii c�r, baggage car, d in ing car and three 
freight cars were destroyed by fire, says The Rai lroad 
Gazette. 

A curious accident occurred i n  Dublin on February 
14. It was somewhat simi lar to one which occurred in  
Paris a few years ago. The  rai ls  were slippery, and 
the result  was that the locolllotive dashed through 
the walls of the terminus, smashing stationary buffers 
at the end of the platform and boring a hole through 
the wall itself. The engines was suspended in mi dll.ir 
on a portion of the waU, 30 feet above the street. 

Congress is to be asked to appropr iate a considerable 
sum for the Philltdel phia mint, i ncluding boilers, en
gines, dynamos, pneumatic tools,  l i fts, telephones and 
machine tools, coal handling machi nery motors, etc. , 
as wel l as a fine eq uipment of machinery connected 
direct ly w ith the coinage of money. It is thought  
that in  a few years the mint may be relied upon to 
prod uce most of the machi nery and appliances for all 
the U Il .i ted States mints. 

A e re in a large spice m i ll adj l in ing the Chicago 
Pu bli<, Li brary gave the first opportunity for testing 
the water curtain,  the apparatus for producing which, 
forms a part of the eq uipment of the  building. Tubes 
are arranged on the outside of the building on the top 
through which water can be turned, and the arran ge
ment proved perfectly satisfactory. Streams of water 
poured out of the tubes covering the walls, and owing 
to the temperature they were coated with ice in a few 
minutes. 

Some of the conveniences of a modern railroad station 
are mentioned in  Mr. Francis' paper on the South Ter
m inal Station at Boston, delivered before the Ameri
can Society of Civil Engineers. It  includes in add i
t ion to the usual ticket sell ing booths, dressing rooms, 
newspaper booths, etc. , private telephone exchange 
for the use of the terminal station, bicycle racks, 
speaking tubes, a stand for the sale of emel'gency 
articles such as rubbers, u mbrei llts, etc . .  shoe-clean ing 
faci l ities for women, dressing and checking rooms for 
passengers, employees, et.}. 

A new breathing apparatus has been invented by 
an Austrian . It. is for use as a rescue appamtus for 
coal mines. It. consists of an I n d ia ru bber cloth re
ceptacle made in the form of a col lar wh ich cl08ely 8ur
rou nds the wearer'� neck, serv ing  as a breathing bag, 
and at th e  same time to hold a �tore of quickl ime for 
absorbin g the  carbonic acid and water vapor. A mask 
tightl y enclosing the face, is also emplo�'ed and oxygen 
ean be breathed from Itn accompan ying  contaiuer, so 
that It man wearing these appl iances can remain i n  It 
locality fil led with irrespirable gltses. 

A salt water detector between the condensers and 
bOi lers , of cruisers has betln determined u pon by the 
Bri t ish Admiralty, says Engineering News. This 
would ob"iltte a re<'urrence like the breakdown of the 
, .  Pegasus "  last February. The condenl'ers of this  ves
sel leaked bad ly and t h e  �alt water in her boilers 
caused them to prime to such an extent that the ('ru iser 
was pract ical ly helplesss for s i xteen hours off Cape 
Ushant. After tempomry repai rs to the two boilers 
it reached Plymouth.  T h e  detect or is an appliance 
for chemically t.esting the water d uri ng its  passage be
tween the condenser and boilers, at once indicating 
the admission of salt water. 

Electrical Notes. 
� The local Street Rai lway Company, of Tokio, Japan, 
has decided to lay down 200 miles of electric railway. 

An electric pneumatic brake has been adopted for 
the equipment of the Metropol itan Railroad in Paris. 

An i nventor has recently devised an illuminated sign 
which is  sun k  flush in the pavement consisting of a 
large dead light beari ng a sign secured in a m etal ring 
and a conical reflector, at the  bottom of w hich is 
located an incandescent light. 

In Hamburg the policemen on the streets are i n
structed to watch the cars sharply, and i f  they find a 
car which carries a single passenger more than the 
n u mber al lowed by law, the conductor is  find 72 cents. 
It would be amusing to see the operation of such a 
law i n  this country. 

There are now .93 German towns or d istricts with 
electric rai l ways as compared with 77 of the previous 
year. There a re 30 new lines projected and in  pro
jected and in progress, and 39 extensions. The total 
length of th e  lines is 1 , 270 mi les. The total length of 
track is  1, 750 mi les, the number of motor cars is 4,504, 
with 3, 139 trai lers. 

It is proposed to utilize the River Cellina and part of 
the River Piave in Italy, for the genemtion of electri
cal power fOl' transmission to Ven ice. The Cell ina is 
capable of supplying 10. 000 'horse-power at a d istance 
59 m iles. The Pi ave scheme offers 27,000 horse power 
cond ucted 43 mi les distant and the amou n t  could even 
be increased , says The Electrical 'Vorld . 

On December 4 direct telegraphic communication 
was opened from Budapest to London. This is des
t ined to be of great val ue to grain dealers, for H u n ·  
gary i s  t h e  granary o f  Europe. Telegraph messages 
formerly required three or four hours to pass from 
London to Budapest owing to the n u m ber of lI I essages 
i ntended for these two places as they had to PItSS O \'er 
the same wi re used for business with Berl in  and 
Vien na, so that a q uestion and i ts ,reply usually oc
cu pied six or eight hours. 

Mr. Howard B. Little in Knowledge discusses cases 
of trees shltttered by lightning and cites an extra
ordi nary case. A tree was enci rcled by a rope some 
25 feet from the ground, and it so chanced that an 

e nd of the rope stood out from the bark of the tree so 
that during the ear

'
l ier part of a ram storm the tree 

was damp from the top to the rope, while the lower 
portion of the trunk was kept comparati vely dry. 
The tree was struck in this condition and the lower 
part only was damaged. The damage followed down
ward a path which the twist in  the fiber of the wood 
made easiest. 

A bill has been introduced in the New York Legisla· 
ture, requirin� the registration of e lectricians, says 
The Electric Review. The bil l  is i n  the nature of a 
protection against fire, as it is to prevent incom petent  
persons from tampering with electric wires in a l l  
buildings where electricity is  used. The electricians 
who wire the buildings are now held responsible for 
their work, but they claim that after they have fin
ished it, in many i nstances, i nex perienced persons are 
called in to do odd jobs, aud leave the wires in such 
shape that they are a menace. The bil l, therefore. 
would not permit  any but registered electricians from 
touching the wires. 

A new system of railway traction has been invented 
by a New Zealander, in which half of the car is under
ground and hltlf above. It is proposed to construct a 
cond uit of sufficient capaci t y  to recei ve the truck and 
running gear. Attached to the truck and passing up 
through the slot are thin  wide bars of sufficient cross
section to support the body of the car. Special pro
vision is mltde to facilitate passage around curves. 
There are, of course, distinct advantages connected 
with such system, but  the Franklin Institute which 
has i n vestigated it, thinks that the disadvltntages of 
inaccessibility to the truck mechanism, especially in 
the case of electrical rai l ways where prompt access to 
the motors and the connections is of the highest i m 
portant, w o u l d  more than offset t h e  advantages claim ed 
for the system. The Street Rail way Review concurs i n  
this opi nion. 

A patent has recently been issued for an invention 
havi ng for its  object the givinK of an audible alarm 
through the agency of smoke or non-flame-supporti ng 
gases, snch as are ordinari ly generated by fire. , The 
device is based upon the principle that a gas flame 
only burns' when supplied with a definite amount of 
oxygen.  The flame is allowed to act upon a ther
mostatic bar incluned in the electri c circuit  in conn ec· 
tion with thltt of an alarm of any Itpproved form. The 
circuit  is normal l y  open as long as the flame continues, 
and the arrangement being such thltt when the· flame 
is extinl?uishen the circuit wi l l  be closed thereby caus
ing an alarm to be soun ded . There is a perforated 
clts i ng contai n ing  a gas flame which suppl ies heat tf) 
the bar. Should  the sUl'I'o u n<i ing atmosphere be filled 
with smoke or non-supporting gases they wil l be d mw n  
i nto the casing. 'rhe flame w i l l  b e  extingu ished from 
lack of oxygen to support combustion and the tIter· 
mostotic bar in coo l ing closes the circuit. 
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THE LATEST OF THE LARGE MISSISSIPPI 
BRIDGES. 

The fact that the Mississippi River, running in a 
..general north and south direction, intercepts the main 

tru n k  lines· to the West, is responsible for some of the 
most notable of the great bridges of the world. The 
Bismarck Bridge, on the Union Pacific Railway, the 
Eads and the Merchant Bridges, at St. Louis, and the 
handsome structure designed by Morrison for crossing 
the river at Mem ph is, are structures whose fame is 
known t he wor ld  over. The latest grflat crossing of 
the Mississi ppi is the symmetrical and altogether beau
tiful structure which forms the subject of the accom
panying i l lustrations. It forms an im portant part of a 
new l i ne of ra i l road connecting the cities of Davenport 
and C l i nton, Iowa, with Rock Island and Molin e, Ill. 
The railroad and the great 
bridge are something more 
t han a mere connecting l ive 
between the ci ties named, 
for the towns at each end 
of the l ine are the meeting 
points of a num ber of the 
large rai lway systems of 
the West. The Davenport., 
Rock Island and N orth
western Railroad is located 
along the right bank of 
the Mississi ppi from Cl in
ton to Davenport, from 
which point it swings w i th 
a long curve to the south 
before crossing the river. 
The line itself has been 
constructed since the mid
dle of September last ; but  
the bridge h as been under 
construction for about two 
years. 

J tit.tifi, �tutri,a •• 
ing the necessary backing, it was decided to sheath the 
nose with a protection of old rails. The rails which 
weigh 65 pounds to the yard were laid up the face of 
the slope in 28-foot lengths. They were spaced 5 inches 
apart, center to center, and were fastened with ordi
nary railroad spikes to . each horizontal course of crib
work. They .were also secured by drift-bolts which 
passed through holes in each side of the flanges, and 
were secured by n uts on the inner side of the timbers 
of the crib work. After the · rails were all in  place the 
intervening spaces were filled u p  with cement mortar 
so as to. afford a practical ly smooth. surface and avoid 
any roughness which would tend to cause a lodgment 
of driftwood or ice against the nose. The whole of  
this important work was designed and carried out by 
Mr. C. F.  Loweth, M. Am. Soc. C.E. ,  to whose courtesy 
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underground passage, reach the restaurant and return 
to their rooms wi thout the necessity of going out doorR. 
The tunnel will be handsomely fitted up and the build
ing will have a swimming tank of large area and luxu
rious accessories. 

• • • • • 
Val ue of Farm AnImals. 

The statistician of the Agriculture Department has 
made some interesting com putations as to the number 
and value of farm animals in the United States. On 
the first of January there were 13, 537, 524 horses, 
2,068, 027 mules, 16, 292, 260 milch cows, 27, 610, 054 other 
cattle and 41,883, 065 sheep. There has been a total in
crease in value of the cou ntry 's l ive stock during the 
year 1899 of $216,000, 000, no t including the increase 
in the value of sw ine , no fig-Ilres concerning which are 

at presen t  avai lable . The 
total value of farm animals 
of t he U n i ted States on 
Jan u ary 1 , 1896, was $1, 997, -
01O,4n7. T h e  presen t value 
is not less than $2, 213, 010, -
407. T h e  n u mber of horses 
h as d e c r e a s e d  largely. 
'1' here are nearly 3, 000,000 
fewer horses in t h e  coun
try than there were seven 
years ago and there are 
fewer m ules than since 
1886. The average price 
pel' head for mules is $53. 65. 
This is a higher price than 
has been paid since 1894, 
and the resu lt was evident
Iy produced by the unprec
edented deman d for m ules 
by the Spanish-American 
and Tran svaal wars. 

• • •  
RIfle Ranges for Cities. The crossing is m aG" up 

of seven fixed spans with a 
draw span o ver the mai n 
channel, its total length 
being 2, 310 feet. Com
mencing at the Rock Is
land side, from which the 
accompanying il lustration 
was taken, the bridge con
sists first of three spans of 
200 feet, then a draw span 
442 feet between the end 
pi ns, followed by four fixed 
spans, the first 365 feet i n  
length and the others each 
300 feet in length. The 
total length of 

STEEL RAIL AND CEMENT FACING FOR PROTECTION OF PIVOT PIER-DAVENPORT BRIDGE. 

The events in S o u  t h 

Africa have brou ght about 
a widespread int erest in 
England in  rifle practice, 
and what is wanted is some 

s y s t e 10 of c losed �afety 

short ran ges, such af' are 

so much used on the Con
tinent, so that the mem

bers of the rifle cl ubs can 
attend them. The firing 

point is usual ly closed i n ,  
and on t h e  inside i s  a. 
sloping bullet-proof pent
house roof, which effectu-

the v i a d  u c t  
approaches is 
850 f e e  t ,  the 
spans of which 
vary from 30 to 
7 0  f e e t i n  
length. T h e  

a I I  y prevents 
any accidental 
shot flying off 
i nto the 8treet. 
Hii g h w a l l  s 
w i t h  c r o s s  
s c r e e n s  a.t 
gradually i n-
creasing d i s 
t a n c e s ,  i n  
w h i c h  a r e  
openings cor
responding to 
t h e  t a r g e t s  
provide for the 
safety of the 
neig h borhood, 
�hi le a:further 
precaution is 
provided in the 
shape of a slop
i n g  s c r e e n  
above the tar
g e t s  t h e m 
selves. These 
cou ld be self
registering, or 
a covered way 

S li p  e r s t r u ct
ure, which was 
b u i I t by th e 
Phcenix Bridge 
C o m p a n y, is 
of the standard 
American type 
t h r o u g h out, 
with built-up 
lattice, p o  s t s 
and c h o r d s ,  
a n d  eye-bars 
for the tension 
mem bers. The 
bridge is car
ried upon ma
sonry piers, the 
f o u n d a t i ons 
for which were 
carried d o w  n 
by the pneu- THE LATEST NOTABLE BRIDGE ACROSS THE MISSISSIPPI. to a marker's 

butt llI ight be 
ell$i ly  m a d  e 
from the firing 

m atic process. 
T h e  d r a w  

On the Line of the Davenport, Rock Island and Northwestern Railroad. 

span is electric- Three 2OO-foot spans ; one «2-foot draw span ; one 365.foot, and three 300-foot spans ; Viaduct approaches, 850 feet. Total length, 3,157 feet. 

ally operated. 
As the pi vot pier of the draw span is exposed to floods 

and to a heavy flo w of ice it is protected by a fender 
pier on the  u pstream side. This pier is a contin uous 
ti m ber cri b 26 feet in width, 250 feet long and 28 feet 
in height, the water at this point being 7 feet d eep at 
its lowest stage. The cri b is  strengthed by four in te
rior longi t u d i n a l  wal ls, and by a series of transvel'se 
walls spaced 8 feet, center to center. T h e  nose of t h e  
cri b at i t.s upstream e n d  is formed w i t h  an angle of 90 
degrees. 

To protect the cutting edge at the nose from 
heavy floating dri ftwood and the action of ice, it was 
at first proposed to cover the i nclined surfaces with a 
fencing ot heavy steel plates ; but o w i ng to the diffi
culty in fastening and hold ing the same, and provid 

we are indebted for the accompanying illustrations 
and particulars. 

. ' . '  . 
A Novel Apartment House. 

Plans have recently been filed in New York city for 
a seventeen-story apartment house, says Carpentry 
and Building, .which has some novel features. It is to 
be bu i lt on Fifth Avenue, j ust acro@s the street from a: 
famou s restaurant. The elevator. shafts of the new 
house w i l l  be SUlik deep in the ground so that passen
gers can enter a tunnel extending under Fifth Avenue 
and com municating with a system of elevators con
necti ng with the restaurant w hich will be remodeled 
so as to reach the tunnel entrance. In [this way the 
residents of the apartment houselcan, by means

-
of an 

point. An il
lustration of su ch a daily range is given i n a recent 
number of T h e  Dai l y Graphic. In France shooti ng at 
a mark forms one of tile lesson s taught at the pri mary 
schools, an d t here are i n  that country 1, 800 shooting 
clu bs, w i th a lII embershi p of 1 4, 000. S w i tzerland has 
3, 300 ri fle c lubs. with n early 200 , 00() members, out of a 
population of n early 3. 000, 000. 

• fe • •  

YALE U NIVE RSITY is  to establish a school of fOl'estry. 
The large estate beq neathed by the late Prof. O. C. 
Marsh wil l  be used as a school of botany, and will also 
be used for the present as a school of instruction in 
forestry. There is certainly a great need for thoroughly 
scientific schools of forestry, when extremely valuable 
growths of trees'are now rendered entirely worthless. 



11. 1. DE 1IORGAN'S. EXCAVATIONS IN THE 
AXROPOLIS AND PALACES OF SUSA. 

The excavations of M. Jacq ues de Morgan at Susa 
in Persia, are of the greatest possi ble importance owing 
to the proof which they present of the Asiatic origin 
of Egyptian civilization, and also as indicating that 
the ancient Elam was the crad le of the AI'yan race. 
T hrough the courtesy of the.Rev. Henry Mason Baum, 
D.C.L. ,  editor of Mon umental RecQrds, we are en
abled to present som e interesting particulars of M. de 
Morgan's work at Susa largely in  his  own words, and 
also to give a portrait of this archlllological explorer 
i n  his study at Susa, where h e  is superintending the 
work of 600 men . .  M. de Morgan was sent to make 
these excavat.ions for the French government which 
has secured from the Shah the monopoly of archlllo
l Dgical excavations, and the French explorer sends 
regularly reports to the French Secretary of Public 
Instruction. 

We cannot give in extenso the report of M. de Mor
gan's work, but we will  review the most important re
su lts o btained. In the current SUPPLEMENT will be 
found an account of M. de Morgan's trip from Teheran 
to Susa and an additional account of certain of his ex· 
cavati onR. On his arrival at the l atter place th e explorer 
first examined the mounds to see if  the observations 
that had been made d U l'i ng his previous visit i n  1891 
were correct. He considers that the " tells, " or mounds 
of Susa were formed by the accu m ulation of rubbish 
and debris left by the successive occupants of the city. 
At the present time M. de Morgan speaks only of the 
archlllology, reserving for a later report notices of the 
natural history, ethnography, modern linguistic geog
raphy, meteorology, arch itecture, etc. During the 
first season spent at Su�a he encou ntered all  kinds of 
difficulties wh ich are al ways met with in a country so 
li ttle civilized and as fanatic as Arabistan is .  The pop
ulation although tractable enough had to get used to 
E u ropean methods of labol' and the local government 
i n  spite of the S hah's firmans did not realize at once 
their mean i n g. 

M. de Morgan spent the entire winter busying him
sel f  i n  organizing the work, assisted b y  M. G. Lecquier 
who d irected the diggings at the Apad ana and a scien
tific and �xecutive staff. M. de Morgan's first care was 
to carry through the mound of .1 The Citadel, " mining 
galleries were run i n  order to study the various levels 
before starting any open cuts. Guided by the inspec
t.ion of the debris met with on the ground he opened 
fi ve gal leries at the east of the extremity of the mound. 
I n  1891, he noticed that the slopes of this part of the 
tUlllulus contained more cut flints and a greater num
ber of fragments of painted vases than any other part 

' of the ruins. He was positive that while working 
through these thick beds be would find t.he remains 
of the oldest civi l ization. 

M. de Morgan describes his researches in detail, and 
goes on to say : 

" I  have found at various levels, and also at the sur
face of the tel l ,  quite a great number of pieces from 
sickles, some having retained the bitumen used in 
fastening them to the wood, nearly all sho w on the 
edge a polish that has been given by use. The sallie 
fact is always observed in Egypt. I have previously 
mad e the remark i n  m y  I Recherches sur les Origines 
de l'Egypt, '  that the culture of wheat cou l d  never 
have originated in the Nile Valloy, cereals not ex
isting in an aboriginal state in Egypt. I have relied 
on this fact among other!! in my attempt to prove 
the A siatic origin of the first Egyptians, or at least 
of their civilization. This argument would have 
had a far greater val ue had I known, as I have to
day observed, that the same tool proviJed with 
flint flakes was used i n  Mesopotamia, as well as 
in Egypt, for harvesting grains, which here are 
growing naturally all over the country, and even 
on S usa's tells. " 

The sixth gallery, which w as only 29 feet below 
the summit of the mound, was most i n teresting, 
a well lined with large terra cotta tubes, cemented 
with plaster, being found and at last a baked 
brick wall. The small aIllount of material ex
t racted from the gal leries did not permit of de
termining with absolute certainty the nature of 
the various beds forming the mound of the S usa 
citadel, but the excavations h ave su pplied valu
able information to guide the explorel·. We know 
now that the level of the first or Anzanite c i ty 
is 12 feet below the one that was destroyed by 
Assurbanipal's soldiers. 

A ssurbanipal tells us that before his coming 
to Susiana, Susa had never been capt u red by for
eigners, so we m ust expect to find in perfect order 
the remains of the various Anzanite civil izations. 
For we know from the i nform ations furnished by 
the gallel' ies that at all times the site of Susa was 
inhabited . 

We also know that the ' levels of the 'various 
epochs are coming i n  regular sequence down to 
the beds containing the remai ns of the prehis
toric period. Then it will be sufficient to succes
.sively remove the various beds in order to be able 
to draw the plans and separate the documents of 

Jeieuiifit �lUeritJ •• 

THE GREAT STELE DISCOVERED AT SUSA-ERECTED 
BY KING NARA1I·SIN 6,660 YEARS AGO. 

1IAP OF EXCAVATIONS OF SUSA IN PERSIA. 

I� 
the various epochs. The trenches are indicated o n  the 
diagram and some of the flnds were very important. 
The first trench was 536 feet long, 13 feet wide and 16 
feet deep, and was intended for exploring the southern 
portion of the llJound known as the I. Royal City. " At 
a depth of about 3 feet we found su bstructions and 
foundations of buildings of a late period (Seleucic, 
Parth ian and Sassanian. The walls were of flat square 
bricks, and the houses were divided into small rooms. 
The dwellings were provided with water mains in· 
tended to gather the products of the rain on the terraces 
and to collect it  into cisterns or reservoirs. 

About 6 feet below the level of the deepest Greco
Persian foundations M. de Morgan began to strike 
massive walls made of su n-dried bricks made of fine 
yellow clay worked with chopped straw. The com
position is similar to the build i n g  materials still in use 
i n  all PerlSia and Arabistall.  He found i n  these ruins 
debris of gray l imeston e sim ilar to that used by Darius 
I. and Artaxerxes, MnellJon to em bel l ish their palaces at 
Susa, also many Greco-Persian fu nerery shafts, which 
are sometimes cut through the wal ls. The " Citadel " 
and the " Royal City " were nat urally given the most 
attention as bei ng the probable site of the llJost impor
tant Anzanite buildings, the city i tself covering both 
sides of the river, a territory of SOUle 3,000 acres. An 
alaBaster vase fragment found in trench No. 3 bears an 
inscription with the llame of Xerxes. This is the first 
text of this  king fou nd in Susa. Assurbanipal tells us 
of h is soldiers' eagerness i ll the destru �tion of the kings 
of Anzan palaces. . .  They upset the winged bulls  
guarding the gates." Excavation teaches us that they 
upset also tlie steles, the obelisks, al l the w ritten traces 
of their enemies' past grandeur. In the report of Assur
banipal we see the reason why the walls have been 
torn down nearly to their base. O n  their bricks werl' 
inscribe d  the names of the kings, and they were de
stroyed because the Assyrian conquerer did not wan t 
that even the memory of the kings of Auzan shou l d  
outli ve their kingdom. 

M. de Morgan gi ves an account of the various objects 
which have been found incl uding a bronze table gran
ite obelisk and most important of all the stele shown 
in our engraving, the largest monument exh umed at 
Susa. It is 6% feet high, and 40 inches wide. 

He says : " A t the top are th ree singular representa
tions of the sun with its rays. Below is the helmeted 
king, armed with an arrow in the right hand, a bow in 
the left hand, he wears a semi-long costume and sandals, 
a dagger is passed through his belt. His beard is long 
according' to the Chaldean and Assyrian fashion. This 
figure treads under his feet d ead enemies, while i n  
front o f  him another o n e  fal ls  wounded a n d  attempts to 
pull out the arrow wh ich pierces him ; fu rther sti l l  an
other one raises his hands as a sign of supplication. 
Under the king's fe et are heaped · up dead bodies, 
some of them remarkably trea ted, their atti tude is cor
rect and very elaborate. Below the king, and ascend
ing a grade, are three standard bearers, the left hand 
resting on the dagger fastened i n  their belt, the right 
holding the banner. These figures wear a long d ress 
and a helmet. 

" The whole scene takes place in the mountains ; th e 
king, followed by his standard bearers and soldi ers, iR  
pursuing his enemies as far as an abrupt peak entirely 
covered by a long inscription. Other enemies are play
ing in the forests or making their submission .. Unfor
tunately, this stele had to stand the effects of a big 

conflagration ; the stone has been spl it i n  many 
points and one of i ts Bcal ings h as carried away the 
whole text that stood above the king's head. 1 
had to consol i date the base with p l aster i n  order 
to be able to take a snbstan tial squeeze of this 
monu ment and so preserve this document, for I 
fear that it w i l l  not stand transportation. In spite 

· of these . inj uries this stele is a very i m portan t 
monument of Elalll i te  art. T h e  com position is 
well put toget her and the execution entire ly  satis

factory ; the figu res are of good proportion, well 

treated in  the ensemble and in the d etails, show

ing that the An zan ite had reached to an artistic 
skill i n  no way i n ferior to w hat we know of th eir 

n e.ighbors, the Assyrians and the Chaldeans."  

Father Scheil considers that it  was of Babylonian 

origin and that it was erected by King Nararn

Sin, the son of the famous Sargon,  about 5, 650 

years ago. 
The buildi ngs in the citadel may possi bly have 

been used as a treasure house by the Persian 
k i n gs, for when Alexander captured Susa, he foun d  
there 9,000 go lden talen ts. In trench No. 3, M .  d p  
Morgan found i m portant remains o f  Anzan i te 
b uildings, and t h e  aspect of t h e  pl ace proves that 
the Anzantine Susa. was set on fire. Assurbanipal 
savs : . 1 1 destroyed the tower of the city of Susa, 
whose base was 

'
of  marble. I turned its walls up

side down. Duri n g  a month and a day I swept 
the country of Elam from one end to the other. I 

. took a wav
-

from its fields the voices of men, the 
sound of joyous m usic. I brought into it savage 
animals, serpent.s, th e beasts of the desert, an d 
the gazelles. " The old king truly waged bloody 
wars, and be describes them ill true Asiatic 



fash ion, h is  language glowing with Oriental im
agpry. 

M. de Morgan 's conclusions are most important. H e  
th inks  t hat the main Anzanite spots are the  c itadel and 
the " Royal C ity. " At the time of Susa's destruction 
by the Assyrians all the monuments that could not be 
ea:-ried away were u pset w ithout bein� damaged . 
A fter S l1 �a's eapture by Alexander the Great, no i m ·  
porta n t bu i ld i ngs see m t o  have been er·ected a t  Susa, 
MHI i t  seems  to h ave d isappeared entirel y before the 
heg-i nn ing of the Sassan ian dyn asty . He cons iders 
that the Archremenian ru ins  wi l l  hardly repay extensi ve  
i n vestigation as they wi l l  add nothing to h istory. He 
says that he intends to  concen trate h i s  labors on  the 
E larnite rem ains, their i m portance making- this a d uty . 
He hopes that the inscri ptions wil l  add to h istory the 
n ames of w hole dyn fl st ies, and it is t h e  l i fe of a n at ion 
d u ring 3, 000 years that must be reconstructed w i th the 
a id of t h e  mon u ments. D urin g the last season h e  had 
ten small rai l way cars at trench No. 7 fl n d  next  season 
he w i l l  have fi l l Y  for t ransporting material .  He thin ks 
that in four  or five years the whole of th e h i l l  ca n be 
cleared do wn to the most ancient An zan i te  level. H e  
intend;. n e x t  year t o  open fi v e  t r.-nches i n  the mound 
of the citad e l .  W i th the  m aterial at hand he expects 
to be able to h ave the  whole  mound re,'eal i ts secret.s, 

poss ible within t('n years, certa i n l y  w ith in  twenty 
years. The abandon m.-nt of Susa was brought about, 
thi nks M. de Morgan , by a change in the cou rse of the 
ri ver. The ancient Anzan, or  Elam, i s  held by Illany to 
be the cradle of the Aryan races . There was a h igh 
d .-gree of civi l ization there 8, 000 to 1 1 . 000 yea,·s ago. 
The mounds ho ld one of th e keys of h istory . 

M. d.- Morgan is now in Paris preparing for next 
season's work. 

. · e • 

A u tomoblle New-s. 

A n automobile club has been organ ized in Balti
l I J o '·e. 

There are five automobile clubs in Belgiu m anel their 
C O ' lI bi ned meUi bersh ip  is 740. 

An automobile race w i l l  take p lace in France during 
fonr  d ays of the last we.-k i n JU ly. 

The Ch icago aldermen are consi deri ng the advisa
b i l i t y of r.-qu i ri n g automobile o wners to provide their 
veh icles w ith fenders . 

A n  automobile cab al most demolished a coupe i n  
Fortieth Street, near S ix t h  Avenue, N e w  York city, o n  
March 6 .  T h e  vehicle was a n  electric o n e  and in  sO llle 
unknown manner the driver lost control of it.. 

The 'Vestern E lectrician states that an arch is  soon 
to be erected at the  extrem ity of the  Ave n ue de Ill. 
Gran d  Armee,  i n  Paris, to the memory of Levassor as 
he did much to promote the i nterests  of the autollJO
bi le. The arc h i s  to be su rmoun ted by a reprod uct ion 
of the latest type of automobile. The Fr.-nch do not 
give arches l ightly so we cannot vouch for the truth 
of this state ment. Their taste, h o wever, can be re
lied upon to soften the shape of an a o t{) ul Ooile if i t  
becomes necessary to m ake it a detai l i n  a work · of  
scu lpture. 

A s team automobile was left. un g-uarded with �ear 
reversed a few fl ays ag o in  front of a t h eate,·. A m is
ch ievous boy c l i m bed into t h e  vehicle and open e d the 
t hrottl.-. He jum ped j ust i n  t ime and the carriage 
started backward at a h igh rate of speed for Broad
way ; the thorough fare bei ng crow ded with t: e des
trians. The vehicle sudden l y  swerved and leaped the 
curb and p i nn ed an · u n fortunate pedestrian against a 
lamp post. T h e  driver oy t h is t ime had reached the 
scene j ust i n  t ime to be arresteLl . The i nj ured man 
was taken away to a hospi t a l  and the automobile was 
loaded into a wagon and taken to a repair shop. The 
drh-er was arrested on t h e charge of violat i n g a c i ty 
ord nance in leav i n g  a vehic le unguarded.  It is stated 
that there was ·no  way to lock up the lIl achine so ma
licious or i nq u is i t i ve persons cou l d  not ta llJ per with it. 
There h ave now been so lllall Y accide n ts of this na
ture that it would real ly seem as , hol l�h no au tomo

bi le should ever be left without a guardian. 

A curious acciden t occurr.-d i n  the store-rooms of a n  
automob i l e  compan y i n  Ne w York city. A cleaner 
was inspecti ng mach i nes on t he c leani n g an d  p ol ish
i n g  floor. O rders had been gi ven n ot to move the 
m a chines by motor power on the floor. The steam 
had been generated in  the boi ler over a gasolene 
burner for the usual tests and w hen it became neces
sary to move the veh ic l.-, t h e  young man jum ped 
aoroad and started the Illotor. The seat h ad been 
r.-moved i n order to watch the test of the boiler so that 
t h e  cleaner stood u pright.  The  carr iage was run near 
the open i n g- to the elevator shaft : i t  was then stopped 
an d the man i nten,led  to back i t, i n to its pl ace. but 
i n stead of movi ng t Il€' reverse le'-F'· h .- Illoved the 
t.h rottle I.-ver and the  heavy ,-ph i c l f'  p l u n ged agai nst 
the steel gate of the sha ft. U n fort u l l a tely i t  gave 
way and both Illan an d mach i ne Wf'n t  o '·er the edge. 
The man first reached th.- grou n d  some 60 feet b.-low, 
and the vehicle ban g i n g- from side to side of the shaft 
fell on h i m  and crushed h i s  skull  so that death was 

instan tan eo us. 

j'eitu tifie �mttieau. 
THE CHINESE RODS AND CORDS. 

Nothing excites curiosity in the public mind more 
than a simp le and clever p uzzl.-, and the " Fifteen 
Puzzle " and " Pigs in Clover " h ave given enjoyment 
to 'h undreds of thousands. The Chinese rods and cords 
w hich forms the subject of our engraving is in the l i ne 
of ingenious d isposition and is really  more in the 
n ature of a trick than a toy. 

It is of C hi nese origin and the example shown in our 
engrav i n g  was purchased in Chinatown , San Francisco, 
Cal .  Th e puzzle consists of eight pieces of bamboo or 
hol low i vory tubes, each contain ing seven h oles spaced 
equ id istan t l y. Through th ese holes are seen to pass 
seven s i lken cords, each with a bead at the top and a 
tassel at the bottom. The toy is held by the loop at 
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THE ILLUStON EXPLAINED. 

the top, which serves to hold the upper rod. When it 
is fir8t picked u p, its condition is shown in our second 
engra ving at the  left. There are seven of the rodlS at the 
top,  and one at the bottom.  Now the  lower bar of the 
upper set is  moved down to the bar at the bottom, 
the two lower bars w il l  appear to be supported by three 
cords at the center, as sho.w n  i n  our engraving, four 
of the cords h avin g vanished. If  the next bar is  
brought down, another change is observed, only the 
two outer ('ords being seen. 'rhis is  shown to the righ t  
o f  our engraving. If  the n ext b a r  is brought down,  
the end cords have approached the center, and five of 

. the seven cords have vanished. The next rod brought 
do wn brings five cords i nto view, the two end ones 
and the cente'· one being visible. When the n ext bar 
b p u l led down,  the center and the o uter cords only re
llIa in ,  so that i f  all  the bars between the top and bot

tom bars are brought together, th e  seven cords appear 
to pass entirely through them. Our first engraving 
gi ves a clew to the mystery. The rods are al l hollow, 
and each cOlltaius seven holes, and our engraving 
shuws the course of t he silk cords. It will be noticed 
that w here a number of cords pass through a. sing le 
h ole the strand which is  formed is  much th icker tl!an 
are the single cords ; as they are of d ifferent colors, the 

THE CHINESE RODS AND CORDS. 

effect is most plee,sing. It w il l be observeel that th e 
stri n gR go clear through the top bar, but in the next 
bar. although they enter the seven holes at the top, 
they emerge from three holes at the bottom ; three of the 
strands going through the center hole and two through 
each of t he end holes, and so on throughout the entire 
n u m ber of bars, the str ings changing their course, as 
is clearly shown i n  our en graving, thus causing the in
crease and decrease i n  their number. 

. , . � .  

A Melnorial of the Centu ries. 

Colossal crosses are to be erected t h i s  year on n ine
te.-n mountai n peaks of Italy to cO lll memorate the 
n i n eteenth centnn' of the Christ ian era. A re· 

I igious society w i l l  h ave charg-e of the  matter. The 
crosses wi l l  be  cut from granite, m arble. or whatever 
stone charaClterizes each region, and will bear an in
scription. 

MARCH 1 7, 1900. 

®orresponilence . 

Foreign Trade Marks. 

To the Editor of the SCIENTIFIC A MERICAN : 
Your notice addressed to American m erchants in the 

SCIENTIFIC AMERICAN rem i nding them that some mer
chants do not u nderstand that i n foreign countries the 

first r.-gistrant of a trade mark becomes the legal owner 
t hereof is most timely. 

We are continual ly receiving evidences of the truth 
of your remarks. Great hardships frequently arise to 
foreign merchants s imply be('ause local traders h av� 
appli.-d for and have been granted trade lI!a.rks which 
are ident ical or somewhat s imi lar to those of foreign 
man ufacturers. T l rese latter at a su bsequent date h ave 
appl ied for and then found to their cost that they wer·e 
out  of court. 

An i nstan ce occurred just recently where it  cost all 
Engl ish manufactu rer several hundred dol lars to have 
the register rectified by the removal of the mark of 
which he was the first and true in ventot·. Had he on ly 
appl ied, without u n necessary de lay for the mark, he 
could have done it practically  speaking for a few dol
lars. His lQss, th.-,·efore, was great. And fortunate was 
he that it was n ot greater. 

Trusting that the m erchants of America will  be 
quick to realize the dangers t hat are incurred in not 
applying within reasonable time for their trade marks 
we would remain yours faithful ly, 

EDWIN PHILLIPS, 
Melbourne, Australia, January 30, 1900. 

. '  . . . 

A MILLIGRADE THERMOMETER. 
To the Editor of the SCIENTIFIC Al\IERIC A.N : 

I have devised the new milli grade thermom.-ter, the 
on ly perfect th ermometer i n  all the 
world. True to name, it has i n  its scale 

1 , 000 degrees. As mercury is  the sub
stance i n  general n se. the 1 ,000 degrees 
shows the full  tenacity of mercury, for a 
thermometer should be graded accord i n g  
t o  i t s  tenacity. I n  mill igrade mereury 
freezes at zero and boils at 1 ,000. T his 
�cale is to Fahrenheit as 10 to 7. The 
Fr.-nch c.-n tigrade is real ly a three hun
d red and eighty-n i ner, while Fahrenheit  
i s  a seven h un d reder (660 + 40). I n  a true 
centigrade thermometer, not enough 
wou ld be impl ied in  a degree, so we 
min i fy the degrees ten t imes and uSe 
m i l l igrad e-the only perfect scale that 
will eve,· be d evised . It wi l l register in 
al l  m i n u t ire. Decimals will not be needed. 
No belo w  z.-ro temperatures as long as 
Illercnry has power. Everybody knows 
posit i ve and negative characters are a 

nui8ance in computation, and m i l l igrade 
ought to be in ternational. It is worth 
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striv ing for. Water boils at 360 degrees-the number 
of degrees in a circle. The poin t  of aqueous congel
lation is j ust above a hundred ( 102°). The first h un

dr.-d is the w i nter hundred of our northern latitudes. 
'rite second hundred is our summer h undred, and the 
h undred figure is easy writing and easy ad d i n g. 200. 
Ill i l l igrade = 100 Fahr. It seems to me the simplici ty 
of this scale sbould be its chief recommendation . 

ARTHUR BETTS. 
U. S. Vol. Observer, Ridgeway, Iowa. 

A Dynamometer Car. 

A new dynamometer car is b.-ing built in the sh ops 
of the Ill inois Central Rai lroad, and wi l l  be operat.ed 
by the rail way compan y and the Department of Rai l
way Engineeri ng of the Un iversity of lI l inois. It w i l l  
be equipp.-d w i t h  apparatus a n d  instruments f o r  road 
tests of locomoth·es, air-brake tests. and l ine  inspec
ti on . The dynamometer recording a pparatu� wi l l  
have three tandem cy l i nders, 3 ,  6 and 9 i n ches in  d i
ameter. By combi nations of th .-se, the apparatu s  can 
be tested w ith  any weigh t of train . 'r he apparatus  for 
track i nspection w i l l automatical l y  record deviat ions 
from gage and l evel of rails, the sn perelevations of 
rails. curves, the t ime, distance, etc.  'rhe motions are 
transmitted froUl an independent pair of w heels under 
the car to smal l  cy l inders in the cal", transmission bei n g  
effected by m.-ans of o ils. 

The pistolls  in these cyl i nders translll i t  the motions 
of th e whee ls  belo'w and thei r pi ston rods carry the 
pens by w hich the records are marked on a moving 
shet:t of paper. 

... . . . . 

A Pipe Llue for S u gar Juice. 

At Spri ng-field .  Uta h .  th ere is a p lant for slicing 
sugar beet s and extrfl c t i n g  th e suga r  laden j u ice by 
d iffusion,  a.n d  t h i s. wi th  i ts i m p u r it ies is th e n pum ped 
throu gh a pi pe l i n e  t o  a bpet R u gar factory at Lehi,  
w ll€'re i t  i R  t reated and r.- fi n p,l by the usual processes. 
It  is learned, sa �'s C :1 s' i f'r'� ]Ha g-azi ne, that thf'l sallie 
syst.-m of p i p i n g- sn gfl l" j n ices are also in use in France 
!lnll German y, a n d  i n t h e  l aTter co u n try also p ipe l i n es 
have been used in potte,· i es to carry m uch thinned 
clay paste from one department to another. 



THE PASSING SHOW. 
BY CHARLES F. BOLDER. 

No more interesting study,  for the laymen or man 
of science, can be found than the effect of ci vilization 
upon the fauna of a continent. In America the resu lts 
have been so marked and far-reachi n g  that it is of 
morl:' than ordinary interest. Within  com parati vely 
few years some types of a n i mals have been al most 

THE CALIFORNIA VULTURE. 

extermnated, others constitute a passing show, and 
without the m ost stringent rules and regulations they 
will soon disappear. 

J C itu tific �tUtricau. 
"that it was my good fortune to see appeared to be 
quite as heavy and powerful a bird. though there is no 
doubt that the Andean form is  the superior in this re
spect. As to their strength , Dr. Cooper states that 
four  could drag the bod y  of a young �rizzly bear, 
weighing 100 pounds a distance of 600 feet. Dr. Newbury 
observed these birds in  the Sacramento Valley in 1856, 
and refers to their fine soari ng powers ; and Dr. C3.n
field states that he b as seen as many as one bundred 
and fifty vultures around a dead antelope in the 
Columbia River region. Southern California to-day i s  
undoubtenly the principal retreat for the great bird, 
which will  be hunted i n  the winter from peak to valley, 
and from one l ive oak grove to another until tbey too 
h ave joined the majority. 

The disappearance of this b ird can be traced to dif
ferent causes : first, the pot hunter, wbo goes forth to 
ldll everything ; second, the collectors, who sel l their 
•• game, " frollJ blue birds to vultures, to curiosity deal
ers ; third, poisoned meat set for coyotes and bears, 
and fourth, Mexican m iners in Lower Cal i fornia. who 
it  is  said,  destroy the bird solely for their plumes i n  tbe 
hollow part of which they deposit gold dust. 

Amon� the doomed an imals are the antelope and elk. 
A few years ago the plains of California were covered 
with antelope. Even so lat.e as fourteen years ago 
hunters could fi nd them in the old dl'y lake bottoms i n  
the vicinity o f  Mojave ; a n d  fifty years ago t h e  great 
San Joaquin  Valley supported man y  bands. But the 
ad vance of the white man into the West h as been 
fatal ; they have been sbot down, driven away, mur· 
dered in cold blood for their heads alone, and to· day 
are on the verge of extinction i n  California. As to the 
actual numbers i n  lth is State, Mr. H .  W. Keller, State 
Fishery Commissioner, wrote me : .. The only ante
lope I have seen or heard of are in the fol lowin� local· 
ities. In the Mount Shasta foothills, about forty m iles 
east of Yreba, Siskiyou County, I fou nd about seventy
five h ead in small bands, running in the t i lllber en
tirely, something unusual for tbis animal . T here is 
also a slllall band in  the western end of Antelope Val· 
ley. possi bly less tban twen t.y in all .  There may be 
some in the counties bordering on the Nevada line, 
b tn of this  I am not sure. I do not thi u k  that there 
ar� five hundred antelopes in the State." 

Tpe e lk is  di�appearing so rapidly. d espi t.e the efforts 
on the part of the �overnment to save them,  that i t  

terest. In 1880, i t  was rumored i n  San Die�o that a 
fewlof these animals had been seen at Gaudaloupe and 
San Benita, and fortbwith an expedition was planned 
to wipe them out. In tbat year the crew of the schoon 
er . .  San Diego " killed thirty at San Cristobel Bay. 
Two years later forty were ki l led by another part.y, 
and six young ones were secured. III 1883, the Ameri· 
can hunters rallied to the slaughter, the Mexican 
government offering no resistance, and k i l led one 
hundred and ten,  fourteeu being large bul ls. Every
thing in sight was destroyed ·- males. females an d 
young'. 

In 1884. the crew of the sloop " Li berty " k i l led n i nety
th ree. These men had sen ti men t enough to leave a 
few females and young ; but it was a mistake, as some 
weeks later another' boatload of exterm i n atol's came 
along and slaughtered what was left of the herd. The 
government then sent Mr. Charles H. Townsend to 
secure what animals  mi�h ·t h ave remained. He visited 
all the localities in Lower California, which had form
erly given shelter to these animals, but found none until 
they came to San Cristobel Bay where there was a 
herd of fifteen, these being ki l led i n  the interest of 
science. These were probably the last of the 
race. 

One of the m ost remarkable animals on the Pacific 
to disappear before the ad vance of  mall with i n  the 
past one hundred and fifty years, was the rhytina, or 
sea cow-Rhytina. gigas-which was discovered by 
Bering in 1741 on the island that was given his n ame. 
The  surgeon of the wrecked party has left an in
teresti'ng account of this Arctic  manatee-an extra
ord inary ani mal, which attained a length of 30 feet 
and a weight of eight thousand gou nds. The an imal 
was fou nd in berds abuut the mouths of streams, and 
beJ[J � a clumsy cl'eature, with no means of defen se, 
easi ly became a victi m to  the party, who speared thelll 
for food . So vigorous was the warfare a�ai nst it  
carried on that in  nine years the five herds o n  Copper 
Island w ere extirpated ; in  1763, those on Bering Island 
had been destroyed, and in 1768 the last one paid the 
penal ty and the rhytina became a memory, tile skele
tons i n  the National and Russian museums, the San 
Francisco Academy of Science and a fe w others alone 
telling the story. 

The great auk, the Labrador duck, and the do-do 
are examples of complete disappeara nce, while th e 

Among the most interest ing hirds on the Pacific slope 
is the California vulture-Pseu,dogrypus Calijornianus 
which well represents in North America. the great con
dor of the Andes, and exceeds i t  in stretch of wing, but 
not in bulk. I have seen this fine bird soaring high 
above the Sierras, and once succeeded in creeping upon 
a specimen which had come down into the lower coun
try, and was in a grove of l ive oaks at an altitude of 
about 1 , 000 feet, in  the San Gabriel Valley. I laid in the 
cover for some little ·time watch ing this great Ameri
can vulture, which with head well u p, i ts big wings 
drooping, presented a fine picture. I satisfied myself 
with aiming at i t, then came out of my concealment 
to drh·e i t  away, knowing that the first pot h u nter 
who came along would bag it  as the bird was in de· 
m and by the insatiate curiosity dealers who have a 
price on the head of every bil·d. The great vulture 
slowly moved away w ith ponderous flight, and I 
watched it rise higher and higher in great circless 
congratulating myself on ha\-ing aided, .in all prob
ability, in the preservation of at least one individual. 
A week later, however, I learned that a California vul
ture had been shot in the same grove by a sportsman, 
and brought to town, where it was sold to the highest 
bidder. 

would hard l y  be an exaggeration to 
say that with in t wenty years there 
wi l l  not be one left outside the l i lll i t s  
of the National Preserves . .  Even th i �  
retreat is not  a protection, and pot 
hunters and renegades haunt the bor
ders, drive game i nto the open coun·  
try and slaugbter it .  E l k  in  the teni 
tories. and interior States are bunted 
in tbe deep snow of winter, made to 
. .  /Dove on " from post to pillar, as 
shown in th e accompanying photo
�raph, unti l  they, too, become but a 
memory. Fifty years ago elk could be 
found plentiful in  Cal ifornia ; and two 
hundred years ago the animals rangen 
tbe State and far into Lower Californ ia 
and every where over the �reat val· 
leys, judging by the antlers fou nd. 
How i t  is to· day Mr. Kel ler writes me 

HERD OF ELK PASSING O VER THE PLAINS. 

That the bird is destined to extinction is evident 
from the fact that every collector or curiosity dealer 
has a standing offer for all the birds and eggs they can 
get. Thirty or forty years ago these birds were so 
common that it was not unusual for the Mexicans to 
catch them with a lariat. roping them after the vultures 
had gorged themsel ves w i th  food. I once had access 
to a large South American condor which I found very 
amenable to the taming process. After some weeks it 
came to know me, and would hold up its head to be 
scratched, like a dog. The l iving Cal i fornia vulture 

as follows : .. The only elk I know of i n  this State-Cali
fornia-are a few in the nortbern part of Humboldt 
County, and about one hundred and fifty in Kern 
County, west of Bakersfield . " 

Fifty years ago the fine  natural harbor on the south
west coast of the Island of Santa Catali na. gave shel ter 
to what was perbaps one of the largest herds of the 
Californ ia sea elephant-Mam'orhinus angustirostrie
then known, tbe largest of its tribe, many of the hu l l s  
attaining a length of  22  feet. It was a striking and 
conspicions object, and naturally attracted th e  att·en-

tion of the whites who i lll lIle-

DESTRUCTION OF ELK IN WINTER. 

(liately began a war of exter· 
mination, the ani mal bei ng 
very valuable for i ts oi l .  the  
large b ulls affording two hun
dred or more gallons. The 
animals were very plent i fu l  
at  th is  t ime from lati tune  25° 

to 35° ; but the war of exter
mination began about 1852, 

and the  present decad e has, 
in al l probabi l ity,  �een the 
l ast of the an imals. The gov
ernment recogn iz ing the in
evitable, ,ent  an expedition 
to Lower Californ ia a few 
years ago. and securen all the 
sea elephants they couln find ; 
and the oil h u n ters ha'-e 
since then com pleted the 
work, and it i s  believed that 
this fine animal is extinct. 
Even jn 1860 they were rare, 
and tt�, .. history of their 
passing is not without in-

Mascarene tortoise, the Carolina parrot, the West 
Indian seal and others are among the passing throng. 

• . '  . 

The Current Su pplelDent. 

The current  SUPPLEMENT is of very unusual inter
est. . .  The Conquest of the Sahara" is an elaborately 
i l lustrated article, showing actual sand waVeS. M. de 
Morgan's " Discoveries of Susa" is an attractive article, 
giving somewhat in detai l a few of t.he i m portant finds. 
There is  also all artic le  from M. de Morgan's pen en
t itled " A Trip from Teherau to Susa." . . The Santa 
Ana Canal" is continued. . . Im provements in  the 
Three-Wire System" is by Alton D. Adams. ". Mr. Mar
con i's Lecture on Wireless Telegraphy" is the t i t le  of 
an interesti ng article. " Dis inf.ection an d Preveu tion 
in the Sickroom" i s  by Dr. Charles Harrington. " The 
Method of Testing Road Metals " dE-scribes the pro
cedure i n  the laboratory of the Maryland Geological 
Survey. The article i s  accompanied by an i l lustration. 
. •  Acet y lene and the Manufacture of Mineral Blacks" 
is by M. Georges F. Jaubert. 

Con tents. 
(Illustrated R.rtic1es A.re marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 

Agri c u l t u ral Illlplelllents. 

COTTON-PICKING lI1ACHINE.--'WILLIlll L. BELT, 
122 0 Street, Washington, N. W., D.  C. By this ma
chine the cotton is extracted from the bolls by air
Ruction applied through tbe media of fiexible tubes and 
fans, The mvention is tbe result of long experience 
with pnenmatic picking apparatus. When cotton' ripens 
tbe bolls open lirst on the lower branches of the plants. 
The cotton nearest the ground is  most exposed to dust 
and grit. It is, therefore. desirable to gattler s uch cotton 
and deposit it in a recept::lcle separate from the other and 
cleaner portion. '1'0 this end the inventor has devised 
special air-suction and blast apparatus to operate on the 
lower bolls and other separate apparatus to act on the 
middle and topmost bolls. 

BEET-PLOW.-WILLIAM F. SCHMIDT, Blanco, Cal. 
The object of the invention is to improve a similar plow 
patented by the same inventor. '1'he improvements con
sist in simplifying the construction of the standards car
rying the pomts and lifters. in providi ng for lateral and 
vertical adjustment of the standards relaUvely to the 
main frame, lin rendering the standards reversible, in 
furnishing braces for the standards at their upper ends, 
and in so constructing the points that they can be turned 
end for end and laterally adjusted, and extended for a 
greater or less distance in advance of the standards. 

CORN-SHELLING M ACHINE. -CHARLIE D. PRIN
DLE, Newkirk, Oklahoma Territory. The inventor has 
devised a corn· sheller embodying nJVel features of con
struction that adapt it to shell corn from the cob in a 
rapid and perfect manner, screen and clean the shelled 
corn, remove the cobs from the machine, and likewise 
convey the shelled and cleaned corn ontside of 'the ma
chine. The portabIlity of the entire apparatus attained 
by placing it completely upon a wheeled frame is of 
great advantage and enahles the o .,. ner to 8hell the corn, 
clean it, and pnt the cleaned grain in bags out in the 
field during favorable weather, and thus avoid unneces
sary handling of the fodder and husked corn. 

HARROW. - WILLUM M. BAKER, Fortville. Ind. 
This invention provides a simple and effective pivotal 
device for two harrow or toothed franies in a main frame 
and also a clamping device for the teeth which will not 
weaken the teeth-carrying bars. and while holding the 
teetb securely in place, will permit them to be vertically 
adjusted npon the bars. By means of a shifting device, 
the harrow or toothed frames can be independently ad
justed np or down ; and the teeth in the frames can be 
give� any desired angle. 

PLOW-FENDER.-NICHOLAS STEFFES, Darlington, 
Wis. The plow-fender is ess�ntially a weed·turner and 
is located at tbe land side of a plowshare. The fender 
is so constructed that it will prevent'straw, manure, or 
weeds from being drawn forward witb the plow. By 
preventing the rolling or dragging action of the straw, 
mannre, and the like, such obstacles are covered better 
than heretofore and left evenly distributed, either in the 
furrow or at the edge of the next fmrow. Thns the 
plow runs more lightly because it is always clean and 
free from rnbbish. 

BAND-CUTTER AND FEEDER.-PETER N. PETER
SEN, Herman, Neb. The invention provides a very 
simple form of band-entter and feeder which will spread 
every bnndle the full width of the cylinder withont 
tangling or feeding crosswise. By employing inde_ 
pendent feed. chains there are no slats to work loose and 
break and less chance for loose grain to be carried back 
nnder the feeder to be wasted. When the cylinder draws 
the grain from the feeder, as it will when the grain is a 
little damp, that part of the grain between the chains 
will be drawn first by reason of the chains' firm hold 
upon the straw above them. Concave circnlar cntters 
are nsed, the front edges of which are bronght parallel 
to one another, thus effecting an easy entrance through 
the grain. 

Bicycle-Appliances. 

BICYCLE-PATH SWEEPER. - ALBIN VOEGELE, 
S. W. cor. 59th Street and Park Avenne, Manhattan, 
New York city. Under the nnmber 644.380 a patent has 
been granted to this inventor for an ingemons attach
ment to the front fork of a bicycle, which attachment 
prevents glass, tack., and the like from puncturing the 
tires. Dnring inclement weather the attachment clears 
the path directly in front of the wheels, thereby prevellt
ing the wheels from throwing mud npon the rider. The 
attachment can be controlled from the handle-bar of the 
bicycle, so that it can be lowered or raised at will while 
the rider is in motion. The device is light and can be 
easily applied to any fork. 

Mec.hanlcal Devices. 

HOIST.-RoBERT "RUTTER, South Butte, Mont. The 
hoist is especially adapted to be used for mining pur
poses and to be driven bJ horse-power. The novelty of 
the invention lies in peculiar clutch and pawl devices. 
The drum, mounted upon the frame, is moved by a 
clntch. A lever carried hy the frame actuates the clutch. 
A ratchet is attached to the dmm ; and a pawl works 
with the ratchet to 'prevent the back movement of the 
drum when the clutch is in gear. 'l'he pawl is connected 
with the clutch-lever so as to diseugage the pawl from 
the ratchet simnltaneously with the disengagement of 
the clutch. 

RAZOR·GRINDING MACHINE.-JOSEPH :KORTH, 
Harrison, N. J. It is the purpose of this invention to 
proiuce a "mall, cheap machine which can be nsed for 
hollow·grinding razors and similar tools. The machine 
comprIses two opposed grinding-wheels adapted to en
gage opposite sides of the razor. The razor-holder slides 
between and beneath the wheels. A nnt upon the razor· 
holder is adapted to engage a threaded shaft journaled 
beneath the razor-holder and having rotative connection 
with the grinding wheels. As the grinding wheels are 
turned, the razor is automatically fed by the threaded 
shaft. 

STENCIL.CUTTING M A C  H I  N E .  - STUART B. 
MOORE, Brooklyn, New York city. This invention is an 
improvement in stencil-cutting machines of the kind 
nsed in making paper stencils. The machiue is designed 
to be used for cutting letters of more than one Aize. 
With this object in view, the disks which carry the 
punches and dies are provided with two circular rows of 
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pnnches; and the punch-operating mechanism is adjusta· 
ble so that it can be made to engage with tbe punches of 
either row. 

FRICTION WARP-RACK FOR LOOMS.-WrLLIAM 
J. IRWIN, Manhattan, New York city; The device is 
alTanged to enable a weaver conveniently to regulate the 
tension of the warp. to dispense with the cnmbersome 
weights heretofore employed, and to protect the warp as 
much as possible from dirt and dust by redncing the dis
tance the warp has to travel from t.he rack to the lay, so 
that the fabric will not become streaky. 

Mhcellaneous Inve ntiolls. 

FURNACE FOR DESULFURIZING ORES.-HENRY 
GUYER, Casap,dca, Peru. The furnace as constrncted is 
intended to take the place of heap or stall roasUng of 
lump ores of a size passing through a two-and-a-half
inch ring down to a three-quarter-incb mesh screen. 
A furnace, twenty-four feet in length, is capable of 
quickly desnlfurizing from seven to ten tons of ore in 
abont twenty-fonr hours, the ores containing over fifteen 
per cent. snlfur. Ores can be discharged in abont two 
days, enahling the ore to be drawn from the bottom com
pletely burned out and cold. 

DEVICE FOR PREVEN'1'ING SHIPS FROM SINK· 
ING.-FRANCISCO L DE VIlLA. 7a A. S. No. 1, Gnatema· 
la, Guatemala. The invention consists of a series of 
cnbical rubber compartments di8tributed throughont the 
vessel, the accordion-like structure of which permits 
their folding np. When bro�ht into action they are 
distended with air kept compressed in suitable metal 
receptacles. When not in use they are closely folded 
against the under surface of the decks, and held in this 
position partly by atmospheric pressure and by electro
mechanical means, the sudden removal of which insures 
their instantaneous release. The moment a dangerons 
leak is sprung the stop-cock guarding the compressed· 
air receptacle is opened and tbe required amonnt of air 
is allowed to rush in and distend the compartments. 
When fully distended, the compartments buoy up the 
ve8sel. . 

REIN-HOLDER.-FRANKLIN A. RIDOUT, Cynthiana, 
Ky. The rein-holder has clamping members pivoted to
gether for clamping the reins between them, and a lock
ing device locks the c lamping members in an open 
position for the insertion of tbe reins. The locking de
vice is arranged on the clamping members between their 
connecting pivot and their free ends, being thus adapted 
to be actnated by the operator's pressing the reins against 
it to unlock the clamping members for the latter to close 
and then antomatically to clamp the rein". The rein
holder can be readily applied to the dashboard or other 
part of a vehicle. 

GUN-SIGHT. - PETER LAWRENCE, Ouray, Colo. 
The sight can be readily elevated and centered and can 
be accurately guided in its movement. The vertically
adjustable sight-arm has a horizontal member.split at one 
end ; a sight is adjnstably mounted transversely on the 
horizontal member, and an expanding. screw is arranged 
in the slit of the sigbt-arm. 

COMP9UND ·LIP-VALVE. - BENEDICT HUBBE, 
Hamburg, Germany. The valve is compounded of sev· 
eral concentric elasUc rings hent at the one border up
ward and fastened to seats arranged in a horizontal face ; 
and the invention consists in arranging the concentric 
elastic rings one above the other, so that the whole valve 
is somewhat conical in shape. The object of the inven
tion is to attain a larger area or sum of openings for the 
liqnid to pass through than is obtainable with other 
valves having elastic rings in a horizontal face, and to 
strengthen the elastic rings in certain cases so that they 
will snstain a much larger pressure or head of liquid. 

APPARATUS FOR CASTING ME'rAL.-JosEPH 
W. HARRISON, Converse, Ind. A great problem for 
years in the steel-fonnding has been tbat of successfully 
making small castings from soft steel. The expense of 
conveying tons of molten metal from open-hearth fur
naces in large ladles to small molds has been tedious and 
costly. The opening up of a large stream of metal into 
small molds soon clogs np the gate. When fiasks are 
nsed it is necessary in shaking out to use small sledges 
and bars, and by continnal pounding and digging the 
sand falls onto The present invention employs an appa
ratus by which a great nnmber of castings can be made 
by one pouring of metal, and in which no fiasks are nsed. 
The molten metal is cansed to fill the molds completely. 

NECK-YOKE AND TONGUE CONNECTION. 
ARTHUR L. GRUGGEN, Moo"omin. A_siniboia, Canada. 
This invention provides a simple neck-yoke and tongue 
connection which is adapted to swivel in all directions 
and to prevent accident in case of the breaking of other 
draft appliances. If the traces of either or hoth horAes 
break, the neck-yoke connection can be relied npon to 
hold the pole or tongue and the neck-yoke swivel con· 
nected III a secure manner. As the ends of the neck· 
yoke are properly secured npon the harnesses, the team 
will remain attached to the tongue, and the vehicle will 
be drawn from the neck-yoke, if it be necessary for the 
safety of the occnpants .. 

FlRE·ESCAPE.-EDWARD M. CHRIST and WILLIAM 
I. HALDEMAN, Pine Grove, Penn. The invention is 
a friction device consisting of a tube inclosing a spiral 
strip, in the channels of which tbe rope lies. Either tbe 
rope or the tube may be attached to the building: The 
most effective frictional resistance is secured by the 
spiral strip. The rope is not injured by the spiral strip. 
for the channels have no sharp surfaces. 

C A P  FOR CHILDREN. � BENJAMIN VENDIG and 
ALEXANDER SCHIFF, Manhattan, New York city. 
TbeBe inventors have devised a cap or bonnot especially 
adapted for infants' or children'S wear, so constrncted 
that it can be laid fiat, washed, and quickiy restored to 
proper shape npoll the head. 

TAG. _ SAMUEL J. SIlBERMAN, Manhattan, New 
York city. The tag _erves the purpose of identifying 
clothing before it passes from tbe manufacturer. The 
tag is so arranged that it can be applied to the arUcle of 
dothing to expose the article fully and yet permit its 
easy disconnection. 

CUR'rAIN·POLE.-ALMON S. VENEN, Forest Grove, 
Ore. The pole is formed of two hollow, semi-cylindrical 
sections engaging each other at one end to permit their 
moving toward or from ea�h other to engage , and disen
gage tbe curtain. The sections are drawn togetber by a 

retractile spring, and are held in extendcd position when 
desired by toggle-links. Tbe pole is a very effective and 
simple means for holding curtains and portieres so that 
they will hang gracefully. 

NOTE.-C,opies of any of these patents will be furn
ished by Mnnn & Co. for ten cents each. Please state 
the name of the patentee, title.of the invention, and date 
of this paper. 

NEW BOOKS, ETC. 

PRINCIPLES OF MECHANICS PRESEN'l'ED 
IN A N E W  FORM. By Heinrich Hertz, 
with an intr::ld uction by H. VOll 
H elmholtz. Translated by D. 1ll. 
Ja mes and J. T. Walley. New York :  
The Macmillan & Company . 1899. 
8vo. Pp. 275. Price $3. 25. . 

The book before us is one which appeals only to tbose 
who are familiar with mathematics and who wish a thor
oughly seientific discussion of the snbject. The defini ' 
tions, observations and corollaries are arranged in a con
cise form and the anthor shows by the lucidness of his 
definit.ions from hi" reasoning, the extraordinary fitness 
for producing a work of this nature. There are many 
who cannot read the monumental works of Hertz who 
wiil  be greatly interested in the present book. 

MONOPOLIES AND TRUSTS. By Richard 
'1'. Ely. Ph . D. , LL. D. New York : 
'1'he Macmi llan Company. 1900. 
16mo. Pp. 278. Prbe $1. 25. 

At the present time wben there is so much interest ex
hibited III combinations of capital nsually termed 
.. trusts," a rea\ly enlightening book on the subject wbich 
should treat of it in a dispassionate manner, is snre to be' 
appreciat�d. The author IS Professor of Poiltical 
Economy and Director of the School of Ec�nomy in the 
University of Wisconsin, and has made a special study 
of the subject. He has presented an oI"iginal contribu
tion to the economic theory which will be further de
veloped in the futnre by others and by bimself. 

THlli THEORY OF ELECTROLYTIC DISSO
CIATION AND SOME OF ITS ApPLICA
TIONS. By Harry C . Jones. New 
York : The Macmilian Com pany. 
12mo. Pp. 299. Price $1. 60. 

The author who is an Associate in Physical Chemistry 
in the Johns Hopkins University, has taken up a diffi
cult snhject and has succeeded in his task with rare suc
cess. It has been written with a hope of snpplying 
students with information which they would otherwise 
have great difficulty in obtaining, giving as it does the 
latest developments in the snbject and he justly remarks 
that a student who has a fair knowledge of tbe origin of 
the tbeory of electrolytical dissociation, of the evidence 
upon which it rests, and its applications, have already 
acqnired an elementary conception of many of the funda
mental principles which underlie modern physical chem
istry 

THR GRAMMAR OF , SCIENCE. By Carl 
Pearson M.A.F. R. S. Second Edition. 
London: Adam & C h arles Black. 
1900. 8vo. Pp. 548. Price $2. 50. 

The first edition of tbis work was pnblished eight 
years ago and the views expounded in the former edi. 
tion have met with wide acceptance. It is primarily in
tended as a criticism of the fnndamental concepts of 
modern science. The author accepts, almost without re
serve, the great resnlts of modern physics; it is tbe lan_ 
guage in which these results are stated that he believes 
needs reconSideration. ·We do not know of any book 
wbich will give the stndent in such concise form the 
broad facts which nnder lie modern science. It is a most 
valuable contribution to scientific literatnre. 

W ATER SUPPLY ENGINEERING. The 
Designing, Construction and Mainte· 
nance of Water Supply Systems, both 
City and Irrigation. By A. Prescott 
Fol well. New York : John Wiley & 
Sons. 1900. 8vo, Pp. 562. Price $4. 

The autbor deals with a well-worn subject and he ha� 
acquitted himself of a difficulty with sUCcess which does 
credit to his professional standing. We note the omis
sion of a preface which would give some acconnt of 
anthorities consulted or how the data was obtained. We 
have no doubt however of Prof. Folwell's figures and 
the book will nndoubtedly prove of valne to all municipal 
and hydraulic engineers. 

VICTOR VON RICHTER'S ORGANIC C HEM
ISTRY OR C HEMISTRY OF CARBON 
C OMPOU NDS. Edited by Prof, R. 
Aschntz. Authorized translation by 
Prof. Edgar F. Smith. Vol. II. Car
bocyclic and Heterocyclic. P. Blak
iston's Son & Compa.ny. 1900. 12mo. 
Pp. 671. Price $3. 

The present volume is the second of a seri�s and is 
the third edition from the eighth German edition. It is 
fully anthorized. It is difficult to find words to praise 
this most admirable scientific book. It will not be of 
very milch nse to those who have not some knowledge 
of the su bjcct, but to those who do it will be simply in
valnable. It is a monnmental work of the greatest im
portance and should form an addition to every chemical 
library. 

Marine Iron Works. Chic8.llo. Catalogue free. 
" U. S." Metal Polish. Indianapolis. Samples free. 
Yankee N ottOllS. Waterbury Button Co., W aterb'y, ct.. 
Metal Novelties wanted. Bliss Metal Co., Prov., R. I. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin �'alls, O. 
Machine Work of every description. Jobbing and rea 

pairing. The Garvin Machine Co., 141 Varick St. , N. Y. 

Ferracute Machine Co.,  Bridgeton. N. J., U. S. A. Full 

line of Presses, Dies, and other Sheet Metal Machinery. 

1.'he celebrated " Hornsby-Akroyd " Patent Safety Oil 
IDn�ine is built by the De La Vergne Refrigerating Ma

chine Company. Fact of East 138th Street, New York. 

o '!'he best book for electncians and be�nners in elec
tricity is U Experimental Science." by Geo. M. HODkins. 
By mail, $1.. Munn & Co .. publisbers, 361 Broadwar : N. Y. 

IT Send for new and complete cataloj!l'ue of ScienUHc 

and other Books for sale b y  Mnnn & Co. , 361 Broad w ay, 

New York. �ree on applicatiOn. 

HlNTS 'RU CORRESl'OND EN'£S. 
Nalllell and ,\ dd" eS8 mllSt accompanv all tetters 

or no attention will be paid thereto. Tills IS for om 
information and not for publication. 

lCeferen .. e8 to former articles or answers should 
give date of paper and vage or number of question, 

1 09 " I " le8 not aru!werea in reasonable time shonld 
De repeated : cOfl'tjspondents will bear in mind that 
some answen; reqnire not a little research, and. 
though we endeavor \0 reply 10- all either by lettei 
or in this department. each mnst take his tnrn, 

R II yer8 wishmg to pnrchase an;!' arUcle not adverUsed 
in our colnmns will be furmshed with addresses of 
honses manufacturing or carryin!! the same. 

S l.ecial -"' rUten Information on matters of 
personal rather than general interest cannot he 
expected without remuneration. 

Scleotili c  A me rica n Suppl c m entl!f" referred 
to may be had at the office. .Pnce 10 cents each. 

Rool,i.s referrerl to promptly �upplied on receipt 01 
pnce. 
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(7838) H. K. asks : Will you please �tate 
whether a cablegram is received b y  the operator, by 
spark or sound? A. The me8sages oyer the ocean cables 
are not received by either a spark, or a sound, bnt are 
written on a strip of paper in motion by a stream of ink 
which fiows from the fine tip of a glass tube which is 
moved to and fro by a coil of wire in obedience to the 
signals. This is called a siphon recorder. Another 
method which was employed at first was to read the sig· 
nals by the to and fro motion of a spot of light which 
was refiected from the mirror of a very sensitive gal van
ometer. 

(7839) ff J., �. w.rites : In a 10 plate of 
30 inches diameter Wimhurst machine is a bras. tube 
of 2 inches ontside diameter and � inch thick or 1!J4 
inches inside diameter large enough for prime con
ductors and the spheres on the end of the conductors 4 
inches outside dIameter and � inch of metal or 3J.1i 
incbes inside diameter with discharge rods l� inch diame
ter and the spheres on discharge rods 1 inch or 1� inche8 
diameter. Why do they make the prime conductors of 
static machines so large and tbose of the indnction so 
small in comparison? A. The old static machine had 
prime .. ondnctor. of a size which are now known to have 
been of absurd proportions. A t first a hnman body was 
supposed to be necessary fur this purpose. Almost any 
sized rod or tnbe will answer, for a static machine either 
of the frictional or the induction type. The indnction 
machine, either of tbe Holtz or the Wtmshurst form, is a 
static macbine as much as the oldest frictional machine. 
A static machine is one which accumulates charges of 
electricity. These are then used for any pnrpose desired, 
a. sparks, etc. The metallic pprtion8 of all tbese ma
chines need to he of no greater tbickness than is neces
sary to give snfficient rigidity. The balls are often made 
of sheet metal spun np. The size of the discharging balls 
infiuences the intensity of the spark ; 1 to l� inches IS a 
good diameter. 

(7840) D. R L. asks : What is the best 
method for preserving caterpillars and worms for a na
tural history collection ? A. To preserve soft specimens 
for collections, immerse them in a solution of formalin 
in water ora strength n dt greater than � of one per cent. 
This hardens the object; see SUPPLEMENT, No. 1257. 
10 cents. Alcohol will also preserve such speCImens, but 
destroys the colors of them. Caterpillars may be pre ' 
served dry and mounted as are moths and butterflies, by 
first emptying them of.their soft matter;and then stuffing 
the skin with cotton. This may have arsenic mixed with 
it in powder to prevent insects from eating the speCImen, 
or the monnted object may be kept in an atmosphere of 
potassinm cyanide vapor, as is usually done. 

1784.1) E. W. McQ asks : Would you be 
kind enough to give rue a description of how to make a 
small .. ga.olene " engirlC ? I am a bey who is fond of ex
perimenting. A.  You will find descriptions of such en
gines in our SUPPLEMENT, No. 1024 aud 1109, price ten 
cents e,ch. Unless you have a good knowledge of the rna' 
chinist's trade, we phonld advise yon not to undertake to 
make a gasolene engine. It i. a difficnlt machine to 
build, and requires good machinery to fit the parts as 

A SYSTEM IN I NSTRUCTION IN QUA LITA' they should he. Yon would hetter begin npon some-
TIVE CHEMICA L AN ALYSIS. By thing simpler, which will not be so dangerons to operate Arthur H. Elliott, Ph.D., and when yon get it bnilt. 
George A. Ferguson, Ph. D. New 
York : Published by the authors. (7842) E. W. S. a�ks :  Can the Wims-
115 West 89th Street. 1899. 8vo. Pp. hurst macbine be nsed to light an electric arc or an in-
155. Price $1. 50. candes�ent lamp ? A. The Wimshurst machine cannot 

The first edition of this book was pnblished in 1892, be used to produce light, except it be by means of the 

and the third edition has now been called for. 'l'he discharge through a vacuum tnbe. Its discharge is one 
original methods laid down have been excel lent and have of bigh voltage, bnt of very small amperage. 

been adhered to in the present book bnt the field has (7843) W. C. C. asks : Have sound 
been widened and the work has heen made more useful waves ever been recorded magnified, so that the record 
by numerons editions. The tables are excellent and could be examined with the naked eye ? A. No recorder 
students who follow the. directions laid down will cer- so far as we have ever known has made a record of 
tainly have little difficnlty in acquiring facility in qualita: sound waves whicb could be easily distingUished by tbe 
tive analysis .  The 1)ook is well printed in large type. ' unaided eye, 
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for patents at bomeand abroad, enable us LounderstRnd 
the laws and practice on both continents, and to possess 
unequaled faClhties for procuTlllg patents everywhere. 
A synopsis of the patent laws Of the United Stutes and 
all foreign countries may be had 011 application, and per. 
sons contemplating the securIllg of patents, eitber at 
borne 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., office SCIENTIFIC AlIJEIUCAN, 
301 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

MA�CH 6, 1900, 
AND E A C H B EAR I N G T HAT D ATE. 
lSee note at end of list about copies of these patents.] 

Agricultural spider. C. Johanson ................... 645.032 
AIr cooler and refrigeratoJ. J. Cormack ... ......... 644,76:1 
Air, means for atternperating and purifying. J. 

B'. Dornfeld .... , ..... , ........... , ................ 644,f>fi8 
Ambulance, H. C. Hnll. ........ , .. , ................. 644.00\1 
Anchor. J. \..vat�on ....... ............................ 644.9.j,"} 
Axle, car, If. Hl. Hawksworth ... ..................... 644.822 
Back penaling brake, C. G. TiefeL .................. ti44.048 
Bait, artificial. It. W. Hedgeland .................... 644,�1l 
nnit boX. H. Levi ........ ..... ......... ... ............ 644,773 
Hales, etc .• conveyer for cotton. 8. J. Webb ....... 644.650 
Basket. nesting fruit, Shellenberger & Killlit' ...... 644.6!H 
Bearing. ball. J. Keller ............... ................ 644.608 
Bearing. ball. R. E. Kimball. ..... .. .. . ............ 644.771 
lleurillgs. waterproof protector for vehicle, H. A. 

. 1 aco bs.... ... ........ .. ................. .......... 644.605 
Bed couch, H. J. Daschbach ....... ................. 644."6.; 
Bedstead. metallic folding. C. L. Plunkett ........ 644.Ii3i> 
Bedstead supportIng frame. J. F. Stephenson" .. 644,781 
Belt drum for belt polishing machines, M. J. 

Iflavitl et al .............. ......................... 644,588 
Bench. See \Vork bench. 
Bicycle. C. L . •  Jenne .. ................................ 644,7fl9 
Bicycle. H.unyan & Pond ........................ ... 644.t)81l 
Hicycle frame, G. H. Williams., .................... 644,787 
Bicycle framework, G. H. \VilJiams ................ 644,788 
Bicycle handle bars and seat posts, binder for, E. 

N. Bowen .......................................... &:14.57:1 
Bicycle sprint{ frame. G. H. Williams .............. 644.957 
Bicycle support, C. Kordenat ...... . .............. 644.8t);{ 
Bicycle support, C. W. H. Smithers ................ 645.023 
Block. See Snatch block. 
Blotter holder. O. 1. Samdal. ........................ 644.72; 
Boat. metallic life. W. S. Ray ....................... 644.72:l 
Boiler. D. S. & M. R. Jacobus ........................ 644.862 
Book bolder. coin controlled, H. L. Peck .......... 644,776 
Book. shorthand note. H. Bungenstock ............ 644,577 
Boring machine. post hole. O.-Shevlin ............. 644.876 
Hot.tle.corking and labeling machine. G. Bowen .. H44.761 
Bottle llJouth guard. C. H. Bogart .................. 644.891 
Bottle. non·reUliable. W. B. Lynch ................ 644.617 
Bowlin� alley, C. J. Olson.. .. . .. ....... .. 644,628 
.Box. See Bait box. KnOCkdown box. Paper box. 

Paste box. Shipping box. Sluice box. Trav
eler's box. 

Bracket. See Extensible and adjustable bracket. 
Shade roller bracket. 

Brake. See Back pedaling brake. Car brake. 
Sled brake. 

Bridle bit. R. F. Reynolds ........................... 644.9-15 
Brooder. chicken. E. B'. Hodgson . .................. 644.5!J<J 
Broom bridle and holder. L. Oehme, Jr ............ 644.627 
Broom holder. H. B'. Cooper ......................... 644.581 
Buckle. G. B. Adams ...... . .......................... 644,752 
Buckle, belt, M. L. Streeter ..... . .................... 645.025 
Buggy storm front. A. A. Prall ..................... 644,9-14 
Building blocks. composition of matter especially 

adapted for use in manufacturing, L. Gleich-
mar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.765 

Building blocks. producing,l.J. Gleichmar ......... 6«,766 
Burner. See Gas burner. 
Burning pulverized fuel, apparatus for, Hurry & 

�enulan ................. . .......................... 645.031 
Butter plate and mold. H. �I. \YilIiams ............ 644.698 
Button and fastener. combined cuff. S. Carlin .... 644.894 
Button makinJ;( machine. A. Garbeil. ......... ..... 645,050 
Button making machine, P. L. Sylvester .......... 644.811 
Button making press, E. W. Silsby ................. 644,1145 
Cabinet, P. H. yawman ........................... . .. 644.751 
Camera. pbotographic, P. Perate ................... 645,003 
Can. See Oil can. 
Car and door mechanism therefor. steel, A. B. 

Car ����:,
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Car coupling. T. M. Gallagher ..... . ................ 644.820 
Car coupling. automatic. C. B. Cookston ........... 644.8117 
Car, electriC motor, C. M. JOhnson ................. 644,671 
Car fender. D. Guarino ........................... ... 644.;)96 
Car grain door. freight. T. A. Boyers .............. 644.701 
Car replacer. J. C. Bates ..... ; ....................... 644,88S 
Cm roof. C. O. Peer ..... ............................. 644.632 
Curs. double or tandem spring draught rigging . 

for ruilway. W. H. Miner....................... 644.679 
Cars, tandem spring draught rigging for railway, 

C. M. Milebam .................................... 644.717 
Carbureter. Johnson & GilloOly ............. ....... 644,�22 
Card holder, playin£'. ii'. Mueller .................... 644,623 
Card punching machine, Jacquard, V. Royle ...... 644.871 
Case. See �gg case. 
Casting machine, ingot, J. Illingworth ............. 644,918 

g;�:gg��r,u:g�:�i��·f�· �at·it���
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Chains. machine for making curb, W. I. l\lacorn-
ber... . . . . . . .... . ................................... 645,039 

Chains. mechanism for manufacturing, A. 
Masion .... ..... .... ...... ........................ 644,991 

Chair. See Dental chair. Reclining chair. 
Cbalk sharpener. P. Chock .......................... -644.661 
Channeling machine. If. E. Beckman ............... 644.b71 
Cheese cutter. Nagley & Asbery .................... 644,775 
Churn. P. F. Glassbrenner ...... ..................... 644,707 
Cig-ar lighter, C. B. & S. Abbott .............. . . ..... 644.658 
Cigar tip former, J. Bunn ... . ... ..................... 644,593 
Cij;mrs or cigarettes. machine for preparing con-

tinuous rolls of tobacco wrappers for manu-
facturing, L. L. & W. Maxfield .................. 644,677 

Circuit breaker, automatic. D. \V. Stlllson ........ fi44.878 
Cistern. overflow reserVOir, J. Gau .. ............... 644,856 
Clamp. See Wire clamp. 
Cla"p, C. C. Lantz ......................... ............ 644.612 
Clay. machine for use in preparing. H. Diesener .. 644.795 
Cleaner. See Pipe cleaner. 
Clock case. I<J. C. Barton ............................. 644.757 
Clutch. J. A. McGee ... , .......... ................... 644,805 
Clutch, automatIC fluid pressure friction, J. H. 

Wiebl.............. .. ........... ................ 644.749 
Coach step. T. Beecher, ............................. 644.842 
Coal or freight run. J. Brady ........................ 644,892 
Cuating fragile vessels. W. W. Garis ............. . b44,905 
Coat.ing fragile vessels. apparatus for. W. W. 

Garis .. . , .................. , ................... , .... 644.906 
Collar stuffer, S. H. I{andall. ................. ... ... 644.778 
Column. G. J. Pfahl............. ..... .. ....... 644.777 
Combination lock. Watson & Bean .. ............... 64.4.813 
COl
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Cooking utensil lid • .  J. R. Swift ....... ............. 645.045 
Cooler. See Air cooler. 
Corkscrew. J. Blundell ....................... . ...... 644.700 
Corset. G. Marple ......... . .. . ....... ...... ........ 644.744 
Corset, a.pparel. M. W. Lawrence ................... 644.�OO 
Cotton openers, dust trunk or tube for, \V". Frost 644,975' 
Coupling. See Car coupling. rrhill coupling. 
Crate, folding. 'r. A. Klilman ........................ 64.5,030 
Crate, knockdown. H. B. Drew ............... ....... 644.796 
Cue tip .holder. O. G. Page ........................... 644.681 
Cultivator. cotton. C. A. Thurmond ....... ......... 644,812 
Cultivator, harrow. and hi1ler. combined gang, 

Fiscber & Lewis ................... .............. 644,587 
Cutter. See Cheese cutter. Hay or straw cut-

ter. Twine cutter. Veg-etable cutter. 
Cycle pedal and crank pin. I. Rees .................. 644,63G 
Cyclometer and speed indicator. combined. E. n. 

Clapp ............... ........................ 644.578, 644.579 
Cylinder wrench. H. Lund . ........ ................. 644.676 
Dental chair, G. Sibley .................... 644,640 to 644.642 
Dental chair arm rest. G. Sibley ................... f)44.H43 
Dental chair back rest. G. Sibley .................. .. 64UM 
Dental tlask. T. G. Donaldson ................ ...... 644.970 
Dental tool, C. W. Miller ........................ ... 644.9�2 
Dentistry. impression band for, G. Evans.... 644.705 
Denture. artiflcinl. J. H. Doyle ........... .. . ........ H4�,i)83 
Deodorizlllll and drying. F. M. Pratt ............... 644.68'.! 
Desk, school. Swann & Brown . ....... ............. 644.B3H 
Desk slide. T. J. Houtman ........................ . 644.982 
Diving and submarine apparatus, G. Pino ......... 644.94:i 
Door hanger. J. D. Cael. ...... ...... , ................ 644.845 
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S3��T.eitzer ........ 644,873 

Drill rotating device. rotary. J. B. Rhodes ........ 644.638 
Drujl'get pin. J. H. Gibson ........................... 644.976 
Dye, green black, J. Abel ........................ ' ... 1l'4,Il59 

WOOD or METAL 
Workers 

Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

A-Wood.working Machinery, 
B-Lathes, etc. 

SENECA FALLS MFO. CO. 
695 Water St., Seneca Falls, N. 

�ENGlNE.a.FOOT::-r MACHINE. SHOP OUTf'IT5, 
I ) TOOLSAND SUPPLIES,';:,';;"' ATHEs. S[BASllAN LATHE CO'�W�����i,�ci. 

F ot d Po e and Turret J,athe,!! PIan
O an w r erl!,. Shapers, and Drill .l'resses. 

SHEPARD LA'1'HE CO" 133 W. 2d St., CinCinnati, O. 

"NEW GEM" SAFETY RAZOR. 
Impossible to Cut the Face. 

It's the Best and Simplest Safe
ty ever devised. 

No Experience Required. 
We Guurantee nnd Keep Them 

Sharp for One Year. 

PRICE $2.00, POSTPAID. 
W", Send jor lllusVrated Price List 

'1'IIE GElII CUTLERY CO .. 
85 Rende St.t New York. 

Water Emery 
Tool Grinder 
Pi��� ��qEr:e'J'

S
lo 

n
�u;�I;�'t w[tg 

water. Always ready for use. Aim
pi est In construction, Illost effiCient 
in operation. 

W" Send jor catalogue and prices. 
W. F. & JNO. BARNES CO. 

1999 Ruby St., Rockford, III. 

THE EUREKA CLIP 
The most useful article ever invented tor tbe �urpose .. Indispensable to Lawyel·s. Editors, Students, Bankers, Insurance Companies and business men generally. Book marker and paper e1ip. Does not mutilate the paper. Can be 

used repeatedly. In boxes of 100 for 25c. To be had of all hooksellersl stationers 
and notion dealers, or by IDal on receipt 
of price. Sample card, by mall, free. Man
ufactured by Consolidated SafelY 
Pin Co., Box 121, Bloomfield, N • .J. 

"ODDO" 
Our O ffer is Worth Your 

Consideration. 
ar- Note the lU .... tmtion Carefully. 
1.'his Motor can be used 

to operate all sorts of me
cbanical tOYs. With the fBn 
attachment it will be found 
invaluable for keeping the 
air pure in the sick room. 
Placed on desk or table 
will keep the room cool in 
summer. It takes up very 
little space, and costs but 
I cent per hour to operate 
It, if our E Battery is used. 
2,000 revolutions per 
minute. If dealers in 
your town have not the 

u Oddo " motors or supplies, write for catalogue or send 
UB $2.:l0t and we will send you, eXEre:jslrepaid, the 
W���n�i��u�:a"&':,·.!i���?

r
):,�r��; Fa:a�U�fo�� 

and Batteries. 
W" SImd jor Catalogue with. Prices and DescripUons. 

American Oddity Co., Dept. B, 170-172 W. B'way, N. Y. 

ed by 
NEW 
" RIVETT" 
PATENT GRINDERS. 
FOFX��tWLWA;.Ca�a��oL a����S8 

BRIGHTON, BOSTON, MASS. 
:a.·fakers of the Celebrated" Rivett" 

Precision Lathes. 

Queen Transits and Levels 
High Grade In struments with the Latest Improvements. 
160 page FJn- 240 page Math
gln e e r i n g  I THE QUEEN I ematicalCata-
Catalogue on l o g  ue on ap-
application. plication. 
ENGINEERS' AND DRAFTSMEN'S SUPPLIES. 

QUEEN & CO Optical and iScientiflc 
., Instrulnent Works, 

59 Fifth Ave., New York. 1010 Chestnut St., Phila. 

STEEL BOllS 
for fiattening wire for all purposes 

ar- Send jor circulars. 
'BLAKE & JOHNSON, 

P. O. Box 7, WATERBURY, CONN. 

•••••••••••••••••••••••••••• : Universal Bevel: 
: Protractor. : 
• be 8IiPP:J'l,'i�� :d lr�r�h '}'�r; • 
! len.-th or turned at anyanRle around • 
X the Circle. One side of the tool is tlat. � 
...... . or CataloQue of Fim Tools Jree. ..... 
• Price THE L. S. STARRETT CO • • • $1i.00 Box 13, Athol, Mass .. U. S. A •• 
•••••••••••••••••••••••••••• 

rhe New YANKEE DRILL GRINDER 
Sdelltl.O(·nlly Correct. 

"'RON·\\rORKEUS. More of these ma
chines have gone into the leading TJiants of 
the world in the last two or threl:! years than 
any other. 'VJlY! Bec:l.tlsl;l hand ground 

wont do correct work. They break, wenr . and ouly last half as long as machine 
i!o;h�at�!l�udriifla:r�d�r a���: It::J: 
olle prf' liminary a8justment. 'Vrite 

for full data. TJlE FULLER 
Successors to G. T. "Eames Co., 250 

Knlmnnzoo, l:tl(»l., U.S.A. 

Dyeing apparatus, J. Major .......... ..... . ......... 644.988 
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Egg case fillers. D1achine for making, J. T. Car-
mody ...... .... . ................... .......... . . .  644.7 H2 

ElectriC circuit breaker. L. C. Reed ... ..... . ....... 645.010 
Electric currents, protective system and appara-

tus for high tensiolJ. L. C. Reed . ............... 645,007 
Electrical distribution, protective system of, L. 

C. Heed ........................................... 645.008 
ElectriC drill, etc., W. P. Freeman ... . . . . . . . . •.. . . .  644,5!H 
Electric machine, dynamo. H. G. H.eist ..... ....... 64.4.684 
Electric motor controller. M. \V. Day .............. 644,66ti 
Electric switch. N. Marshall ......... . .............. 644,745 
Electrical conductors. tool for laying conduits 

for. J. }4'. Cummings .... .......................... 644,7!:ki 
Electrical distribution, series arc system of, W. 

B. & L. C. Reed .................................... 645.013 
Electrical distribution system, 13. G. Lamme ...... 644.865 
ll;lectrical distribution system. L. C. Reed ..... . .... 645.009 
Electrical distribution system, W. B. & L. C. 

Reed . ... ........ . ... ............................... 640,014 
Electrical distribution, system of overhead, W. 

R. & J,. C. Reed................................... 645,012 
Electrical distribution. underground system of. 

W. B. & L. C. Reed......... .. ................... 645,011 
Electromotive force regulation, B. G. Lamme .... 644.864 
Embroidery frame, Guyer & l:tudert ............... 644,597 
Engine. See Gas engine. Jnternal combustion 

engine. Portable engine. Rotary engine. 
'l'raction engine. 

Envelop or folder, document. W. D. Bradstreet .. 645,029 
Extensible and ll.djustable bracket. R. H. Beck ... 64.4,758 
Extract making apparatus, Schliemann & Von 

Boyen.. .... ................... .. ................. 64l.872 
Eyeleting machine. L. C. Emerson ......... 6«.,797. 645.048 
l1'abrics, composition for treating textile, C. 

Green ..... , ......................... ............... 644.670 
Fabrics, producing ornamental, M. H. li'rank . ... 644.904 
Feed water regulator, A. R. Shattuck ...... 644,688. 614.689 
F'ence, portable. J. C. Alexander .................... 644,564 
Fender. See Car fender. 
Fifth wheel. h'. E. Wilcox ..... ...................... 6H.651 
Filtering material. J. I:t. Reid ....................... 644.637 
Firearm safety lock. H. M. Caldwell ................ 644.660 
F'irearm sight, G. Durrenberger .................... 644.584 
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W. Hathaway .... ................ , ................ 614,821 
Fireproof construction, A. L. A. Himmelwright • 

644,912 to 644,914 
Fireproof construction. W. Orr ........... 644,939 to 644.942 
F'ireproof pulpboard, making. ii·" E. Keyes ........ 645.035 
ii�ish hook or animal trap. D. W. Anderson ... . .... 64.4,960 
{1'loor covering, prodUCing material for, Mayke & 

Langheinrich ............. , ... , .................. 644.827 
Floors, false work for centering concrete or 

other, J. L. Lecbner ... .. .... , ...... ............ 644,986 
floors, roofs, etc., composition for making, U. . 

W. Kane ........................................... 1i45.();l3 
�'lower or plant, artificial. A. A. Richter .......... 644.724 
Flower pot holder. V. 1. "ierton .................... 644.993 
�'ork. See Stable fork. 
Fra.me. See Embroidery frame. 
t:���:���10s�����'a�:1�iz�:J�""""'" 

......... 644,829 

�'urnace, B'. A. Daley .. ...................... . ........ 64l.664 
Furring rod holder. W. Orr .................. ....... 644.933 
Fuse block. H. P. Davis .............................. 644.850 
Galvanizmg apparatus, E. 1. Braddock ............. 64.4,575 
Game counter. II. H. Byrne ........ ........ ........ 644,967 
Garbage furnace, S. II. Brown ..................... , 644.91i6 
Garment. L. H. Johnson ... ' ........................ 641.606 
Gas apparatus, acetylene. F. S. Hutchinson ...... 644.861 
Gas burner, ii'. W.l\1agee .................. ......... 644.715 
Gas burner. acetylene, W. Hahn ................... 644.799 
Gas bW"'ner for heatmg purposes. A. Seyewetz .... &.i4.s:-lO 
Gas manufacturing apparatus. H. Pettibone ...... 644,806 
Gas engine. A. '1\ Otto ...................... ........ 645,044 
Gas tlxture key attachment, P. A. Florimont ..... 64.4.854. 
Gas generator, acetylene, \V. C. Homan ........... f)44,601 
Gas generator. acetylene. Laperle & Boulard ..... 644,772 
Gas lighter, electric. C. Hubert ..................... 644.860 
Gas meter, V. Konoplnski ............. ... ......... 644.611 
Gas rel'ulator, N. McBeth ........................... 644.625 
Gas valve and apparatus, oil, S. Guthrie .......... 644,741 
Gear. bevel, J. Arthur ...... .................. ....... 644.755 
Gearing-. drive.!. F. 'Vales .......................... 644.BM 
Gearinll. variable speed. C. E. Brooks............. 644.702 
Generator. See Gas generator. 
Globe hanger, safety. G. W. Biester ................ 644.728 
Governor, engine speed. R. F. C. Keats ............ 644.983 
Gramopbone, H. K. Smith ................. .... ... 644,834 
Graphophone reproducer. W. Hart ............... !;j4.!l81 
G rate. fire, J. J. Long ..... ........................... 644.615 
Griddle greaser. F. N. Cline ................. . . .... 644.848 
Grinding mach me foot stock. A. B. l�andts ...... j. fM,92\} 
Grinding· milling cutters, machine for, F. 

Scbmaltz ...................... .................... 645.018 
GUll. automatic. Dawson & Silverman ............. 64A.9()� 
Gun sight. A. R. DOul?lass ....... .................... 644.001 
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Hanger. See Door hanger. Globe hanger. Wire 
hanger. 

Harp, G. B'. Lyon ..................................... 644.987 
Harrow and roller, combined. 1. C. Imboden ...... f44,604 
Harvester knotter, A. Heusch ......... .... ....... 644.824 
Hay or straw cutter. G. Comfort .................. ,. 644.815 
Hearse attachment, M. M. Guiley .................. 644.H79 
Heater. S. Boal. ............ ......................... 641.792 
Heating system. steam. C. A. Ball .................. 644.961 
Hog scraping machine stop mechaIllsm. H. C. 

Gardner ... . ....... ........ ....................... 644.592 
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Hook. W. V. Lawton .... ........................ ... 644.985 
Horseshoe. rubber tread, Strawmyer & Nihus ... 6U.879 
Horseshoes. nail for unevenly worn. 'V. J. Beck. 644:.,9fi.'1 
Hot blast valve. J. Kennedy ........................ 644,927 
Hub, fiexible wheel. S. Colt ........................ 644.730 
Hub, sectional vebicle, W. Horner ................. H44,916 
Ignition system. W. H. Pumphrey ................. 644.OS:l 
impact motor, R. Messinger . ....................... 644.621 
index holder, card. D. E. Hunter .................. 645,051 
Ingot mold and siuk head lining brick therefor, 

J. K. Griffith .................. ......... ......... 644.740 
Insect or worm destroyer, W. J. Barber .... ... . ... . 640,028 
Insulator for use on electric railways. J. & W. H. 

'1'homas . ......................... ............ ..... 644.646 
Internal combustion engine. B. M. Aslakson ...... 6«.56ti 
Internal combustion engine, A. J. Frith .. . , ....... 644.798 
Internal combustion engine. 'rbornton & ]�ea .... 644.951 
Iron or steel. treatment of scrap. M. McDowell... 644,719 
Joint. See Piston joint. Rail joint. 
Kettle. chocolate. W. Walter ................. . ..... 644.64H 
Knockdown box, SbeJ1enberger & King ............ 644,6 90 
Ladder leveling att.achment, step. M. A. Baetz ... 644.5fi7 
Ladling device. W. & J. Lanyon .................... 644.712 
Lamp. J. M. Pfaudler ................................ 645.006 
Lamp. F. T. Williams ................................ 644,786 
Lamp, acetylelle gas, McCaffrey & Dunshee ...... 644..804 
Lamp, acetylene gas generating, Hallows & 

'rucker ..... . ....................................... 644,910 
Lamp. acet.ylene gas generating, F. W. Hedge-

land ............. , ........ , ............ ............ 644.768 
Lamp burner. J. M. Pfaudler ....... ............... 645.005 
J,amp. elect,ric arc. '1'. E. Adams ............ 644.562, 6H.56.� 
La.mp. electriC arc, E. M. Barnes ..... ............... 644.9fi2 
Lamp, electriC are, W. J. Davy ...................... 644.816 
Lamp, electric bicycle. G. Heidel.. ................. 644.823 
J.Ja.mp. electric glow • .  1. Van Vleck ...... .. 644,783. 644.785 
Lamp, electric glow. Van Vleck & Stevells ........ 644,784 
Lantern, hand. l'.\ ,V. DresseL ... ................... 644.735 
Lap robe. plusb. J. Stroock .......................... 644.809 
Last attachment. fJ.\ F. Lyons ....................... 645.038 
Latch. door, F. K Richardson ...................... 644.94fo 
J�emon squeezer, J. L. Easley ................. ..... 644.736 
Lever shears. F. A. V\'iJliams ....................... . 644,�&6 
Limb, artificial. Hullinger & Curts ................. 644,8O'Z 
Lock. See Com blllation lock. 
LOck. A. R. Fergusson ............................... 645.049 
Loom attachment, P. Lambert ............. ....... 644,984 
Loom box motion. J. W. Small....... .............. 644.692 
Loom shuttle box. H. Wyman.............. .. .... 641,958 
Loom sbuttle cbecking and releasing mechanism. 

H. I. Harriman............................... .. 645.030 
Loom sbuttle tension device, F. Carpentier ..... . 644.895 
J�uwering apparatus, safety. n. M. Collins....... 644,M2 
Lozenge making machine, F. H. Marker ....... ... 644.931 
I.ubricator. H. 'Voods ............ ........ ......... fi45.026 
Mail bag catcber and deliverer. H. W. Culver.... 644,8W 
Measuring instrument. electrical, A. H. Hoyt. 

, 644.859. (;44.917 
Mechanical movement. 'Moore & White ..... ...... H44.99ti 
Metal strips. pickling, E. I. Braddock .............. U44.574 
Metallic carbonates by electrolysiS. manufactur· 

ing. Richards & Roepper ............ .......... 644,779 
Meter. See Gas meter. 
Milk for stOCk. apparatus for heating, C. H. 

Mower, , .......................... , ................ 645.042 
Mill. See Rolling mill. 
Mining purposes, hydraulic press for. A. J. 

rronge et al....................................... 644,7R2 
Moistening apparatus. M. J. Buc!<ley ........ . . .... 644.703 
Mold. See Ingot mold. 
Mop head. G. A. Kahl. ............................... 644.92; 
Mop wringer. G. A. Kahl. ... ....................... . 644.n24 
Motion converting mechanism. H. W. Meyer .. , .. f4.4,678 
Motor. See Impact motor. Water motor. Wave 

power motor. 
Motor. \<Y. Cline ............. .......................... 644.580 
Mower. lawn. rL'. Coldwell . . ....... .................. 644.79a 
Musical instrument .. J. C. Deagan .................. 644.817 
Musical instrument, C. H. Froelich ................. 644,66'9 

(Continued on page 174) 
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It Would Look, Better! 

MO�lR���;,t fl,.
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F�CTlla With steel · -posts is mORt durable, handsome and 

eheap. Look into the matter. Illustratedcatalogue free. 
IlARTMAN M'P'O. CO., BOX 69 ElLWOOD CITY, PA. 

Ur !tOOIl1 »�t so� llrondwny, N('·w York City. 

"Less Care-Less Wear" 
but more effective than any other 
small engine used is tbe . 
CASE STEAM ENGINE. 
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and especia,lly suited for Dynamo 
drivinJZ either beJted or connected 
direct. Booklet describi11.{/ it sent jree 

NEW BRITAIN MACHINE C.O., 
:O<EW BRITAIN, CONN., U. S. A. 

F. M. PIERCE ENGINEERING CO., 26 Cortlandt St., N. Y., Agents
. 

The Forbes Patent Die 
Stocks for Hand Power 

Ten inch pipe cut 00' and threaded 
by one man with ease. 

II'ir Send jor Catalogue. 
CURTIS & CURTIS, 

6 Garden St., Bridgeport, Conn. 
No. 56 Hand Machine 

Range � to 6 inch 

COBURN ;::�L
N
E� TRACK 

Parlor, Barn and 
Fire Door Hangers 

All Styles. 
Latest Improvements. 

01'- Send for Bouk. 
Coburn Trolley Track Mfg. Co. 

Holyoke, Mass. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 110 volt 
electric circuits for small furnace work. By N. 'Monroe 
Hopkins. 1'bi� valuable article is accompanied by de
tailed working drawings on a large scale, and tbe fur
nRl}e can be mil de by any amateur who is versed in the 
use of t.ools. This article is contained in SCIENTIFIC 
:C��E:a\�A!>'; �'bV;�M6't.)r,r�il.l��;, :��

e
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c
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or by any bookseller or newsdealer 

If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
S t r onges t 

Grip, G"eat
est Capacity and Dwrabi!

ity, Cheap and Accurate. 
Westcott Chnck Co., Oneida, N. Y., U. S. A. 
ASk'lo�S�a���: �� EcnJ:�g�i�t:r:�������� ,G:893�

an
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ACETYLENE APPARATUS 
Acetylene number of the SCI"ENTIFJC AMERICA"': SupPL1!:MJ!:N'l', describing, with full illustrations. the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
�rhe �as as made for and used by the microscopist and 
student; its use in the magic lantern. 'l'he DeW }!"'\rencll 
Lable lamp making its own acetyJene. Contained. in 
SCIENTU'IC AMElUCAN SUPPLEMENT. No. 1057. 
Price 10 cents prepaid by mail. Ii'or other numerous 
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address. MUNN & CO., 361 Broadway New York. 

ARMSTRON G'S No. 0 THREADING MACHIN E 
Can he atl ached to bench or post. 
Deshmed for tbreadinJZ the 
smaller sizes of pipe. iron or 
brass� also bolts. Has two speeds, 
one 101' pipe � to 1 inch; the 
?��1�Si;'�I� Ptt�e�� ltie 

2 :���r:; 
Armstronll adjustable dies. Oth
er attractive features. Send for 
K�f�;

u
���� lI;

h
�e1f:�S�fr��t. 

New York. Bridgeport. Conn. 

SECTORLESS WIMSHURST MACHINE. 
-'l'his article gives directions for making. 4 illustra
tions. SCIENTlFIC AMER l CAN SUPPLEMENT 1131. 
Price 10 cents. For sale by Munn & Co. and all news
dealers. Send for new catalogue. 

�8u USE GRINDSTONES P 
[f so we Can SUPPlY you. All sizes 

.nollnled and uIIlIInulllcd, always 
kept in stock. R9mem·oer, we make 8 
specialtyof selecting stones for all spe
Cial purposes. Dr Ask for catalogue. 
The CLEVELAND STONE CO. 

2d Floor, Wilshire, Clevetand, O. 

Mechanical Movements, 
Powers, Devices, and Appliances. 

Ry GARDNER D. HISCOX, M E  .. Author of" Gas, Gor 
oline, and Oil Engines." 

A Dictionary of Mechanical Movements, Powers. De� 
vices, and Appliances, embracing an illustrated descrip� 
tion of the greatest variety of mecbanical movements 
and devices in any language. A new work on il1ustrated 
mechaniCS, mecbanica.l movements, devices and appli
ances, cove�'ing nearly the whole range of the practical 
and inventive field, for the use of MachinIsts, Mechan� 
ics, Inventors, Eng'ineers. Draugbtsmen. Students, and 
all otbers interested in any way in the devising and 
operation of mecI1aJ:ical works of any kind. 

Large 8vo. 400 Pages. I,C49 Illustrations. Price $3. 
ar- A full tabl� of contents wi!! be soot Jree "pm 

application to 
MUNN & CO., Publishers, 

361 Broadway, New York. 
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to cveryollt!. l�tt:" Lrll:al vr !\It:chullic:d EIIJ!IrH:crilll? ; l\'lecha.nic:d Dr:tw
iog. iJuidallce of t!xperienced, :luh: instructors. 'I :lkps spare tilllt: only. 
Thos. A .  Edison and others endorse lustitutt'. Catalogue free. ELEC
TRICAL ENG I N E ER I NSTITUTE, Dept. A ,  120 Liherty St., New York. 
Thtl .. Wolverine " Three 
Cyl inder Gasoline Ma· 
r i ne En�ine .  
The only re\'CI'SI Il� and self· 
slartlng J,(asolillc t:1l�inc 0!l the 1Il:u-I'ct. Lightest cngi ne fnr tilt! power I.uilt. Practi
,'a l ly  110 vibration . Absolute
I .v s;,fc. Siuglt:, double and 
tnple 1Jlurinc :iml stationary 
IlH,{,urs trom � to 30 I-I. P. 
WO LV E R I N E  

MOTOR WORKS. 
G rand Rapids, M ich.  

This btats Wind1 Steam, o r  Horse Power. 
We offer tbe \V EU!'OTt<:H 2� lI.ctulll h('lrse powtlr 

G A S E N G I N E  
';" 1  r,u.  I .. ss I "  per (ent dIscount for c:'tsh. 'Bui l l  

o n  in terchangtl • .  u e 1)lull. Built o f  bpst material. 
.\Iaue 'Il lots 01 . ,,, tllt:relorc we Clln make the pricA. Roxpd lor shipment. weight �(lO lbs. j\Jade lor Gas 

or Uusolme. Also Hori;:ont;lI Engines. 4 to 30 h. p. 
WEBSTElt 11lFG. CO .. 

1 1114 \Vest l ath St .. Chicago. 
�������nB·.�����si{��ht�j .�trG��h�r:d y��� i��; So. Peter and r.:l.fayette Su . •  New Orleans, La. 

T A K E  A N  Q"LDS 
Gas o r  Gasolioe Eot!lDe. put it 
on your work and if itdoes not 
fut till our claims and 
to a t i s  f y that 
tliere is no >,p,ct. •. ,· p" • •  
gine on  the 
send it back 

to 
ic & 

We are the oldest builders and 
guarantee superiority. '11wo cy
Iindprs in one casting. Occupies 
leSB space and weighs less for its 

'"' power than any engine 
made. Can be used wher-

ever power iq required. 
EiLber I'tationary or ma
rine. l\ 0 fire. no beat, no 
sllJoke. No licensed engin
eer required. SeJndfor cat. 

SI NTZ GAS ENGINE CO.,  G rand R
'
apids, M ich. ,  U.S.A.  

GAS ENGINE 
IGNITER ¥fz�le�e
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on the market. Latestand 
most improved model. 

� Send for Uircular. 
The Carlisle & Finch Co. 

Sixth St . ,  C i ncinnati, O. 

CROOKES TUBES AND ROENTGENS' 
Photugrapby.-Tbe new phOtography as performed by 
the use of Cl'ookes tubes as a source of excitatiOG. All 
about Cr\)okes tubeL SC I.J:<.:NTU.�IC Al\U:HIC.AN SUPPLE
AlENT, Nos. 1 S l .  1 89, :.!a .... , ·.!4 a. �44,  7H�, 1 9 .1 .  
1 10;'). !IUS. 1 11.;0. 1 1I.}4 . 1 115.;. 1 0:)6. 1 11 5 ' .  also 
SCIENTIFIC AMERICAN, Nos . .,. 8. 1 U and 1 4. Vol. 74. 
These profusely i l lustrated SUPPLEMENTS contain a 
most exhaustive series of articles on Croo�es tubes and 
tlJe experiments performed with them. Among to em 
will be fouud I'rof. Crookes' parly lectures, detailing 
very fUlly the experiments wbicl1 so excited the world, 
find whicb are now again exciting attention in connee 
I i ()n with Roent.gen's photography. Price 10 cents each. 
'110 be bad at this office and frolD all newsdealers. 

Buy Telephon 
THAT ARE GOOD··NOT " C H EAP THINGS." 

. The difference in cost is little. We guarantee 
o
������tt�;�Sb�Dp'!tf�;t

a
s����.

o
ou��:���'iJ.

s 
tep and instruments are botb good. 

WESTERN T E L E P H O N E  CONSTRUCTION C O .  
2 5 0·2 5 4  South C l inton St . .  Chicag o .  

Largest Manu.facturers of 'l'eZephones 
exclusively in the United States. 

Niagara FalIs-�. 
Inaustlial Jumbel 

O.I!' THE 

Scientific American 
Supple ment, 

No 1 26 1 .  Dated March 3d, 1 900. 
' I 'bis special number ot tbe ScrENTTFTC AMERICAN 

SUPPLEMENT is lllustmted by thirty-five engravings 
and is a most valuable compendium of information re
lating to Niagara. ("on tents, 

r:J1he Hifl.t.orv of Niagara Falls. 
C';eology of 'the Great Lakes and Nial!ara. 
The Topography of Niagara. 
'J'be Bridges of Niagara. 
'1'11e Great Power Plants of Niag-ara. 
Present StntHs of tbe Industrial Development 

of tbe FallS. 
J:J1'ice, 10 Cents. For Sale by all newsdealers and by 

MUNN & COMPANY,  
1:Jllblisbel'S, 

361 BltOADW A Y, NEW YORK. 
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Nut lock, '1'. ,.y. CrOi':ier . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  644,84!I NUL  lock, .1. Pearsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.o:iO 
Nut lOCk. B. l1'. Voller. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H44,72G 
Oat clippillg machl l le. W. Matthews . . . . . . . . . . . . . . .. 644.774 
Oil call, nou-explosive, t3ray & Lehmann . . . . . . . . . .  644,,38 
011 can, nUI I ·explosive. K & 1-1. Sbade . . . . . . . . . . . . . .  &14,831 
Oleolliargarine. acidifying milk for manufactur-
Ord

i
�lil'I��'\������� ap�·�I:�tLU5: ii: ·Matthews: : .·.: '. :: �:�� 

Ores, solvent for Jeachinl[, H. \V. Kennedy . . . . . . . .  644,770 
Packing". metal lic. A. L. I)udley . . .  . . . . . . . . . . . . . . .  H44.704 

�����nGo�
i
\i�G!�r�· . . F .... . �' .. ����I.

l
: .
.
.
.
.
. ::::: ...... : .. ::: .. : . . :a::Ub� 

Paper box mach ine. C. Beck . . . . . . . . . . . . . . . . . . . . . . . .  644,569 
Papel' boxes. machine for cutting holes ill, C. 
Pap����·a�fI1g �·acb·i·lle: \v: ·P·. ·W·ooct : : : : : : : : .' .' : :  : : : �11:�:fR 
Paper makillg macbtnesucli011 box, S. 'V. Shearer li44.8.'�2 
Paste box ancl (lauber, cOlll uincd , K 1\ Gilbert . . .  ti44.Wj, 

�����'l!�P:?i
i
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Piano forte scale bridge bar, J. H. Ludwig . . . . . . . .  1;44.616 
Picking m1lchine. K II. Blossom . . . . . . . . . . . . . . . . . . . . ';44,tibH 
P!e r:�ck. W. H. Mayo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645,040 
Piles 1 1 1  foreshores. apparntll!' for fixinJZ, E. Case. 645,(0) 
Pill. See Drug-get pill. �(I fety pm. 
Pipe, bead ring mold for casl.illg', C. 'V. Osbun •. 1144./;29 
Pipe cleaner. O. Spahr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,948 
PH,tll1l joint. "tluid pressure. R. C. Sayer. . . . .  . 644,EOr 
Planl er. corll, U. Scbaeffer . . . . . . . . . . . . . . . . . . . . . . . . . . . 1)44.,80 

�f��l��
r
ills:��r·i�·. :���r��for ·ri;i·xiilg a;ld 'prep'ar� 644,920 

ing-, P. L. Sylvester . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 644.810 
Plow attacbment, E. H. Gurney . . . . . . . . . . . . . . . . . . .  644.980 
Plow or cultivator wheel frame. J. B. Sells . . . . . . . .  644.875 
Plow stock. fl'illir & Little . . . . . . . . . . . . . . . . . . . . . . . . . .  644,-;fi4 
PlOW, swivel, F. B .  Nicbnls . . . . . . . . . . . . . . . . . . . . . . . . . . 644.999 
Pocket, garment safelY. M. Bernstein . . . . . . . . . . . . . . 644.964 
Portable engine for tools. J. it. Allen . . . . . . . . . . . . . . . 644,753 
Pottery kilns, stand for trial pieces for, J. P. Holdcroft et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,915 
Powder. See Size powder. 
Prebeating tube. A. Kitson . . . . . . . . . . . . . . . . . . . . . . . . .. 644,009 
Press. See Button making press. 
Print.ing machine. color. S. 1.... Delenil . . . . . . . . . . . . . 644.733 
Printing press l!rippp.r. Jenkins & Wills . . . . . . . . . . . . 644,742 
Puller. See Nail pul1er. 
Pump, electric, C. l£ickemeyer . . . . . . . . . . . . . . . . . . . . .  644.852 
Pump. l ift and force. S. H. Kerfoot . . . . . . . . . . . . . . . .  645.034-
Pump, steam, w. l-I�. Eby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6441f.>85 
Pump. steam vacuum, If. H.. Crnmbnker . . . . . . . . . . . 644.582 
Pumping macbinery. D. H. Maury, Jr. . .  .. fl44.618 
Racket,. ji'. IJ. Siazenger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,877 
Rail joint. G. W. Palmer . . . . . .  . . .  04t>JI02 

It:�l::;' g�:sVI\��� �U
l:g�;l�ic· ·S'�·itcti 'j:or: ' i· ' E.' 644,900 

Berkstresser. . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . .  644.759 
Railway electric. W. H. & L. C. Reed . . . . . . . . . . . . . . . 04;,015 
Railway rail joints, constructiou of. It:. M. Mc-

Vicker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.934 
Railway signal apparntus. D. Collen . . . . . . . . . . . . . . . .  644,846 
L{ailway signal. electric. J. Sboecraft . . . . . . . . . . . . . . . 644,6:i9 
Railway siJ!'IHtlling system and apparatus there· 

for. H. Rezer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.700 
RailwHY, third rail electric, B. C. Seatoll . .  ' . 645.0"20 
Railway tie, A. L. A. H immelwright . . . . . . . . . . . . . . . .  1>44.710 
Ranwuy tie receiver, B. E. Homull . . . . . . . . . . . . . . . . .. tH4.1ifXl 
Railway. underground electriC, G. V\r. Smith . . . . . .  645,021 
H.ake. See Hand rake. 
Razor. safety. A. W. Scheuber. 
Reamer. reversible. P. Grnbler. 
Reclining cbair. C. W. McCall . . . 
Recorder. See Speed recorder. 

. .  . . . . . . . • . . . . • (""(5.01'i 
. .  . . . . . . . . . . . . .. 1i44.1\95 

. . . . . .  644.93.1 

Refrig-eratinl! uppHratl1S for cold storage cham· 
bers, C. W. RIHg� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 644.965 

Refrigerating surt"aces. preventinl! formation of, 
frost on. M. Cooper. . . . .  . . . . . . . . . . . . . . . .  644.847 

Refrigerator. J. Nash. . . . .  . . . . . . . . . . . . . .  . . . .  644,935 
Ret!ister. See Sules and cash register. 
Regulator. See Feed water regulator. 
River bottoms. machine for cutting grass, etc .• 

from, J. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,88.') 
Riveting machine, .J. F. Johnson . . . . . . . . . . . . . . . . . . . .  644, 1172 
Roa�ting machine. C. �-. Shumaker . . . . . . . . . . . . . . . . .  644.747 
Hock drill. J. McCullocb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,998 
RO.d stren'-!themng aud finisbing machine, J.  

lIanl<wortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.919 
Rolhllg' mill . J. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,H28 
Roofing lap. \tv. P. Wbitmore . . . . . . . . . . . . . . . . . . . . . . .. 644.S.'-m 
Rotary engine. J .  Brons . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,814 
Rota.ry engine, A. Dahlin . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.663 
Rotary engine. R. B. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . .  644.734 
Rot.ary enl!ine, compound, A. Watktns . . . . . . . . . . . . . 644.837 
Rubber fastener. Paine & Dickey . . . . . . . . . . . . . . • . . . . 644,721 
Sn.ddle. burness, J. H. Wbeeler . . . . . . . . . . . . . . . . . . . . .  644,838 
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Sales lind c}lsh re.l!i�ter. Walter & Rodgers . . . . . . . .  644.881 
Sample bolder. H. J. Breeze . . . . . . . . . . . . . . . . . . . . . . . . .  645.047 
Sash balallce. '1\ M. Spinks . . . . . . . . . . . . . . . . . . . . . . . . . . . H44.949 
:'asb, window. M. Zugermayer . . . . . . . . . . . . . . . . . . . . . . (i44.657 
Scale. nJulti"le. [to W. Bailey . . . . . . . . . . . . . . . . . . . . . . . .  644,756 
Scraper blades, macbllle for setting or forming, 
�cr�pi!:. �l�!�

t
,
b
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Screw driver, G. E. Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)44.007 
�crew hip. C. A. Svens!:'on . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.748 
Scutcher drums. holder for packing of, W. Frost. 644,974 
Seam rubbing and cleaning macbine, J. B. Had· 

awuy . . . . .  . . .  . . . . . . . . . . . . .  644,76i 
Seed conveyer. 'r. E. Johnson. . . . . . . . .  . . 644.607 
Sewing machine. sboe. J. W. Meloon . . . . . . 644.619. 644.fl20 
Sewing machine stop motion, J. rl' .• Hogan . . . . . . . . . 644.801 
Sewing- mHchille trimmer, A. L. 'rraver . . . . . . . . . . . . 644.952 
Shnde. lHwn. J. H. Fry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 644,7:17 
!'Ihade roiler, bracket. L. J. Stone . . . . . . . . . . . . . . . . . . .  644.b"94 
Sbarpellee. knife or scissors, M L. Hawks . . . . . . . . . 644,708 
Shears. See Lever sbears. 
Sbell. explosive. J. J. COlleys . . . . . . . . . . . . . . . . . . . . . . . . 644.896 
Sbipping box. wooden. E. H. Barnes . . . . . . . . . . . . . . .. 644.887 
Shirt. npparel .  F'. J. Scbaffer . . . . . . . . . . . . . . . . . . . . . . . . . ti44,'i4ti 
Sickel bar adjuster, M. Anfinson . . . . . . . . . . . . . . . . . . . . 644.886 
Sideboard attachment. Wiswell & Kees . . . . . . . . . . . . 644.005 
Flfter. asb, G. P. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,8(X) 
Signal. See Railway signal. 
Size powder, making. 1 ... Beeck . . . . . . . . . . . . . . . . . . . . . 64U!S9 
Skirt supporter. J. M. Flannery . . . . . . . . . . . . . . . . . . . . . f44.903 
Sled brake, screw, H. M. Gifford . . . . . . . . . . . . . . . . . . . .  644.700 
Sluice box, J. Milan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0-14.994-
Snatcb blOCk. W. W. Bouse . . . . . . . . . . . . . . . . . . . . . . . . . .  6�4,729 
Sole level ing macbine. E. E. Winkley . . . . . . . . . . . .  644.654 
Speed recorder • .  1. Karlik . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,743 
Spinning. twisting. doubling-. and winding rna· 

chines, spindle for, C. Bergmann . . . . . . . . . . . . . .. 644.572 
Spoon, corn cutting, J. A. Cralldal l  . . . . . . . . . . . . . . . . .  6�4,732 
Spray. H. �'. Dull . .  . . . . . . . . . . . . . . . . . . . . . . 641.U71 
�pring. See Vehicle equal izing spring. 
Stable fork . P. ('. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,936 
Stanchion. cattle. A. Joost. . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.m 
Staplinl! machine. M. V. Allen . . . . . . . . . . . . . . . . . . . . . . 644.7&4 
Steam trap, W. J. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . liH,568 
Stocking foot, M. Friedlander . . . . . . . . . . . . . . . . . . . . . . .  fA4Jl73 
Stone. manufacturing artiticial. A. Ulicb . . . . . . . . . .  fi4 .... 953 
Stool or seat. foldin�. If. Yunck . . . . . . . . . . . . . . . . . . . .  li44.7S9 
Store service apparatus. G. Staib . . . . . . . . . . . . . . . . . . . .  64f>.024 
Stovepipe. nestable, A. Obnemus . . . . . . . . . . . . . . . . . . . &15,1-01 
Street sweeper. (jreeley & Bartlett . . . . . . . . . . . . . . . . . 644.739 
Suspenders, F. H. Peelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.1illl 
Swimrniu'-! device. M. Gates . . . . . . . . . . . . . . . . • . . . . . . . .  641,593 
Switch. See ElectriC switch. 
Switchboard, electrIC, J. H. Bunnell . . . . . . . . . . . . . . . . 644,844. 
'rablt"t, writing'. H. E. youtsey . . . . . . . . . . . . . . . . . . . . .. tl44.656 
Target apparatus. J. L. McCullough . . . . .  _ • . . . . . . . . .  644.81)7 
Teleg-rapp sounder, S. �'. Lively . . . . . . . . . . . . . . . . . . . .  644.714 
Telephone circuit selective signal, 'rbompson & 

Robes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.647 
'relepbone coin actuated mecbanism, A. F. Wines 644.65:� 
Telephone guard, L. B. OrdwHY . . . . . . . . . . . . . . . . . . . . . 644,1)80 
Telephone signal Circuit, D. McNeiL . . . . . . . . . . . . . . .  644.8ii8 
Telepbone system. J. \V . (�ore . . . . . . . . . . . . . . . . . . . . .  644.:)!14 
1,1elephone transmitter, Wilderman & Nelson . . . . 64Vi52 
Tellurian. McDaniels & Swan . . . . . . . . . . . . . . . . . . . . . . .. G44,1i2t; 
'l'emperature equalizing coils, manufacturing. F. 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i44.841 
Thill coupl inl<. C. Jl]. Stone . . . . . . . . . . . . . . . . . . . . . . . . . 644.fi\1 :\ 
Tire armor. vehicle. R. COUSins . . . . . . . . . . . . . . . . . . . .  644.731 
Tire for blcycles:or other vebicle wheels, W. Len· 

nard-Foote . . . .  4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (}4Lf)):l 
'rire for vehicle wheels. pneumatic, J. F\ Brady . .  fi44.5iti 
'l'ootb crown. artificial. H. D. Justi. . . . . . . . . . . . . . . . 644,8(k) 
Toothpicks, machine for pointing wooden, W. H. 

Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... fi44.R.0I 
')1op spinnlllg, M. M. Henry . . . . . . . . . . . . . . .  . . . . .  H44.70!l 
Torcb, Signal. O. V. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.7.\0 
'!'raction engine. R. & 1. \V. Knight . . . . . . . . . . . . . . . . . ti44.610 
Tramway system, rope. J:'l'. Ludlow . . . . . . . . . . . . . .  fi44.li7i) 
Transfo1'mer, ll�. Arnold . .  . . . . .  64.4,56.5 
'Pra,p. See Steam trao. 
'rraveler'8 box. T. McCArthy . . . . . . . .  . 
r[1l"icycle. J. R. Rowlands . . . . . . . . . . . . . . . . . . . 

. . .  fl44.!l\J7 
. . . . tl44.tiS5 

'I'rimmer. See Se'wing machine trimmer. 
1'uhe. 8ee Pl"ebeal. ing tube. 
r[1wine cutt er. G. A. McCartney . . . . . . . . . . . . . . . . . . . . . . 645,043 
Type bar il>lnger, duplex, E. A. Sr., & E. A. Horn-

bostel. .Ir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,602 
Type making and composing macbine, M. W. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . f,J4.8.l\ 
Var.uum tube lighting, D. M. Moore . . . . . . . .  ti44.995. f4-'l.fl41 
Valve. L. C. 1:£i�enbut . . . . . . . . .  . .  1:44 nHli 
Valve cup, M. 1'. Pew. . . . . . . . . . . . . . . . .  ii45Jl04 
Valve. disk. H. Panborst. . . . . . . . . . . . . . .  t;H.722 
Valve, bydraulic. C. Kublewind . . . . . .  . . . . . . . . . . .  . 614.674 

(Continued on paue .175) 

Behind the Elgin Watch 
Stands the Elgin Factory 
with its guarantee. Every movement is 

tested . timed and proven before leaving 
the factory. The 

Full Ruby Jeweled Elgin 
is the world's standard of time· measuring 

mechanism. Free booklet-"The Ways·of a Watch" on request. 
ELGIN NATIONAL WATCH CO., Elgin, 1110 

B U I L D  YOU R OWN MOTOR 
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:STEAM BOILER NUMBER treats fully of Steam 
AutOlliobiles. Price 10 cents-stamps or coin. Sub· 
scription $2.00 a yeafj 6 montbs, $1.m. Forei!<n, $.1.00. 
SubscJ'ibe for a Yf"flr, rrom January 1st, and you will get 
bot.h numbers. � Mention this paper. 
THE HORSELESS AGE, 1 5 0 Nassau Street, New York. 

5 CENTS A DAY pays for 
the use of 

tht SbimU £utttr fitallS 
To matcb 12.000 ft. of 4 in. strips 
(board measure) single t.()ngue and �����;H��� i��I�\b: ��rl�.

m ��:J 
for Catalogue, No. 22. Address 

J. S H I M E R  & SONS, M i lton . Pa. 

WE EXCEL AND UNDERSELL ALL 
Electric Carriage Lights, Sol.a:i 
��rll;[l!'���h&�,�7it��mplete. �:�� 
l\I!8 Medical Batteries, 3.9:i 
Battery Table Lamps. 3.00 
Electric Railways. 2.9:i 
�i\
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Ag.nts Wanted. Smut for Ne;" Catalogue, just out. 
OHIO ELECTRIC WORKS. Cleveland. Ohio 

Headquarters for Electric Noveities, Supplies. Books. 
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:,�\!� ::; pen, any IJaper. Our Pen-Carbon never 

smuts. Our clip bo1ds paper firm. Write with 
no extra pressure, and our Pen-Carbon Let
ter Book produces a perfect copy. Can be 
used anywbere. 
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tVt�tpa';��:e for 
PEN.CARBON MANIFOLD CO., 

Dept. 1. 1ol:i.7'.9 Centre St., New York. 

DON'T BE HARD UP l����.;. 
(Jeuts & La.d.ies at home or traveling, taking orders, 

using and selling Prof. Gray's Platers. Plates 
'Valches, Jewelry, 1'ableware, Bicycles, and all 

metal goods. No experience, heavy 
pllttf', modf'rn methods. We do plating, 
manufacture outfits. all sizes. Ooly 
outfits cllmplete, all tools, lathes, mao 
�I;:!;� e��d

reN'I��:l W�f:;; :::�i 
.. ! I Plattll&' by Dew dipping prMess. 

you the art, furnish secrets RDd formulas FREE. 
Tpstimonjllis. sample�, etc. FREE. 

CO., P[,A'I'ING WORKS, 1, CINCINNATI. O. 

The Ideal Hunting Shoe 
Tbe concentrated product of tifty 

years of shoemaking skill. rI'en inches 
high, Bellows tongue. uppers gra

i. color. soft as a glove, tou�b as stee'l 
cannot harden. 'l'he best storm· prooI 
sboe ever placed on sale fOI' Klondike, 
miners. surveyors. engineers. and ant 
one requiring perfect foot protection. 
Tbousimd of pairs sold to satlsfi�d pa-
tr

g]'�
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�o'N 
Manufacturers. �9 and 31 N. 
1 3tb St., Philadelphia.Pa. 

PATTE R N  M A K E R'S K N I FE. 
J UST T H E  S I Z E  FOR MACH I N IST, CAR P E N T E R , P R U N IN C ,  

A N D  F O R  A L L  C U T T I N C .  
Two-Blade, Hound Handle, Silver Steel, File Tested, � 
iaches long. Carefully Honed. Stag or Ebony Handle. 
Double Capped-preventinlZ: wear in pock.et. Fully guar
anteed and sbown 8S repr(;sented or money refunded. 
Mailed for 75 cents. � lllWltrat<d Knife .lAst Free. 
FRASSE CO., 38 Cortlandt Street,- New York. 

WE L L DRIL�ING 
Machmes 

Over 7 0  sizes and styles, for drilling either deep or 
shallow wells in any Kina of soil or rock. Mounted 
011 wheels or on sills. With engines or horse powers. 
Slrong, aim'pIe and durable. Any mechsDlc can 
opera.le them easily. Send for catalog. 

\VILLIAllIS BROS., I thaca, N. Y. 

Drill Presses, 
Power Hack Saws, 

Furniture and Bed Spring Machinery. 
Special Macbinery Built to Order . 

Write for Catalogue. 

HOEFER MFG. CO.,  
275 L iberty St • •  Freeport. I I I  • •  U .  S .  A. 

Cork Floors and Tiles. 
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qualities. We also manufacture 
CORK PULLEY COVERING. 

CORK PIPE COVERING. 
CORK FRICTION CLUTCH BLOCKS, 

CORK BULLETIN BOARDS. etc. 
� Smut for Circu/a,' " :S. A." 

CORK FLOOR & T ILE CO . •  1 7  M i l k  St. ,  Boston. Mass. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-Br G. M. Hopkins. Description of a small elec
tric motor devised and constructed witb a view to as�jst
ing amateurs to make a motor which mi�ht be driven 
with advantage by a current derived from a hllttery, and 
wbich would halJ"c sufficient p(lwer to operate a foot 
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'CA" SUPPLEMENT, No. 64 1 .  P,ice 10 cents. To be 
bad at this office and from all newsdp.alers. 

Creamer's Automatic 
PUMP GOVERNOR & RECEIVER. 

Either horizontal or v e r t i c  a 1. 
Adapted for all kinds of Factories, 
H o t e l  s, Apartment Houses and 
Office Buildin�s. S e e  illustrated 
article in SCTENTU'IC A"!'tlER1CAN, 
December 30. 1899, pa"e 420. 

�Send for Cilrcular. 
Creamer Steam 'Specialties Co., 

.Jansen Hasbrouck, Prop., 
126 Liberty Street, ' New \·ork. 

TH E NEW BRISTOL <:OUNT .. :U 

Regi�ters an accurate acco unt of work done on print. 
�teF!:����ari�

a
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repeats automatically. Simple. accurate, durable. Spe
cial couuters to order. Ir?lr Sendl.0r circular. 

C. J. ROOT. Bristo • Conn •• U. S. A. 

Keep Your Horse Healthy 
See tbat bis stable is  fitted with 

LOGAN'S PATENT STALL DRAIN 
whicb curries olf all filth and bad odors. 
r::e:n:::a��
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ness ar Booklet Free. , 
Logan Sanitary lIorse Stall Company, � 

1632 Broadwuy� New York. 
-

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Illustrations 
Showing details. Contained in SCIENTH'IC Al'tlER]C.AN 

��� �l'H���:�d r..�
,
.! !i��ewif��re!�.

cents, by mail, from 

A COMPLETE 

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

An inexpensive library 
of tbe best hooks on 
Electricity. Put up in a 
n e a t  f o l d i n g  box, as 
shown in cut. }I'or' the 
student. the amateur, the 
works bop. the electrical 
en  g i  n e e  r ,  . scbools and 
col leges. Comprising five 
books. al-l follows: 
Arithmetic of &iectricity 

138 pal(es, . . . $1.00 E�i��;� ·�'o.y 
��

ki
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l
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How to Become a Suc-
�:�st.�

1 
.
Elec:r �

cian
$lril 

Standard Electrical Dic
tionary, 682 pages. $3.00 

a�J:���luZ2tin:,ft';?alI.i:R�' E�a
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$l� 
A valuable and tndispensable add;t;on to eV","j/ lilYra1'l1. 
Our Great Special Otfer.-\\Te wil l send prepaid 

the above five volumes, handsomelr hound in blt!e c]otb, 
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Price of $a.OO for the complete set. 'l'he regular 
price of the five volumes is $7.00. 

IIli U N N  &. CO. ,  P u b l i s h e rs, 
3 6 1  PROADW A Y ,  N EW YORK. 

Puncture Proof Folding Boats. Adopted b y  U. S. War and Navy depts. i n  March and Sept.. 
1899. Only medal and awa.rd at World's fair. Beautiful models, pe.rfectly safe for hm· 
ily as well as sportsmen's use. Sltils, centreboards. Turlders . Packs In small ('ase. �"nd 

6 C. for ca'., W engrovinp. KID, foldlo, 'aovaa Boat Co •• Kalamazoo. MICII. 



M:II���II·grn·�lf·'!Iaa_:SjI&r.'" �r��r"aCt ( I; C; home; adapted to everyolle. 
�J.:: ... tl'iCIlI vI" i\1.t!CHullIcai Engineeringj Mecbanicnl lJraw
ing. Guidance 01 e.xperlenced. able in�tructors. Takes 
tP,�mu\
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I NS'l'l'I'U'I'E, Dept. A. l20 Liberty Street, New York. 

I LLUSTRAT I N G  
T A U G H T  B Y  MAIL. 

p:S�:'�St�g���lYFJ�t�'a:O��
b
?{J':;:�e� 

to all. Personal instructiOll and cl'iticism 
same as in our resident school. Pre
pares QuiCkly for protltable wOrk. Mod
erate rates. Write for particulars. 

NA T l ONAL SCHOOL OF I L L USTRAT I N G ,  
3 8  Penn. S t . ,  Indianapo l is, I nd.  

SOlllE'l'llING NEW ! SOlllETHING NEW I I  
The U ,  S.  " AUTO M ATIC " HAND 

F I R E  EXTI N G U IS H E R .  
We cballenge the world t o  produ'!e our 

equal. Hang it up. it il! sealed. 'rake 
it down, it is ullsealed. 

. Safe, SUI'C, Shlll,le, Quicll:. 
CauDot uet out Of order. :\'eeds uo at

tention. Most Rfficient, Durable, and 
Economical Fire Exting-uisher' in the 
world. You can load and shoOt it at will. 
Chemicals same as all Fire Departments 
10
sec:�\�.

cao��e
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The U ,  S.  Fire Ext i n g u i sher Mfg. C o . ,  
SoLE MANU.·ACTulums, 260 West 23d St . .  New York, U. S. A. 

NOT E-Theojfices0/ USdentificAmeri-ean" 
are eqwippeiL 1vith u tJ. S." 

Hold Your Scarf� 
1��rI with the Im])roved Wasb .. 

• bnl'ne Patent Scal'( Fast-� ���
e
��p!i.�

e
��1 a�;

o 
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te
�o � cents eacb, by mail. Hose \t� SU])/)OI·tCI'S that do not bind li:Jj tbe eg nOlO injure the fabric. •�¥ By mail, 20 cents a pair. lllu-8-

.. 
· trated Vatalogue oj these and 

w' othe-T noveltiesJ Jree. _ � AlllERICAN lUNG CO. 
� Box P. U-·aterbury, Coun. 

THE MODERN ICE YACHT.-BY GEO. 
W. Polk. A new anrl valuable paper, containing full, 
practIcaJ directions and speciflcations for the construc
L iun of the fastest and best kinds of Ice Yacht-Ill of tbe 
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arl'angement of all the pans. Contained In SCI ENTI }o-'10 
A'IERICAN SUPPLEMENT. No. 624. Price 10 cl·nts. 
'1'0 be bud at t).lis office and of all newsdealers. 

C,!sts about 12 cents a year to 
maintain The Matcbless 

Electric C igar Lighter 
Invalunble for llotels, private 

dwellings. factories, etc., etc. If 
not on sale by your dealer wlite 
us for catalogue and price list. 

STANLEY & PATTERSO N ,  

The Whole History of the 

World is written and pic

tured week by week in 

COLLIER'S WEEKLY. 

I "or sale on all news-stands. 10 cents per 
copy. Sample copy free. Address COLLIER'S 
W mEK LY, 521 West 13th St., New YOl·k City. 

The Greatest Fam i ly  Newspaper is 

Teslie's - ,  
� . We�kly 
1 ESLI E 'S WEEKLY is . a paper to 

L keep on the l ibrary table, and to 

read and reread, and to file away for use· 

ful reference. It is read by more fami

l ies of culture and refinement among the 

masses than any other paper of its class 

in the worl d .  It is the greatest, best, 

most attractive and cheapest of all 

American educators. 

It is for sale everywhere - on the 

stands, in the bookstores, on all trains, 

at 10 cents per copy. 
One of the Best General Advertising Mediums 

i n  the World.  Send for rates. 

L E S L I E ' S "W' E E K LY �  
1 1 0 F I F T H  AV E N U E ,  N E W  Y O R K .  

Vapor burners, swinging alcohol cup for. A .  Kit· 
son. . . .. . . . . . . .. . . .. . . .. . . .. . . .  . . . .  . .. ' . . . . . . . . . . . .  M4,fi73 

Vegetable cutter, G. B. Greaser. . . .  , . . . . . . . . . . . . . . . 64-1.978 
Vebicle equalizillg �prillg, H!l.Un & Coombs . . . . . . . . 1>44.008 
Vchicle lautern holder, A. n. \V. Knight . . . . . . . . . .  t)4-1.�6 
Vehicle. motor, A. Bink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi44.S43 
Vehicle, wotor . . K Fall! .  . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  644 ,S53 
Vehicle, wotor. H. A. �'rn.lItz . . . . . . . . . . . . . . . . . . . . . . . .  644J>90 
Vehicle motor, C. O. HeJ.tJ;.!em . . . . . . . . . . . . . . . . . . . . . . . . 64�.598 
Vehicle. wotor driven. '1' I.lOl'ntOI1 & Lea . . . . . . . . . . . . 64-1,950 
VelOCipede ur like vehicle, W. n. Miller . . . . . . . . . . .  til4,7lS 
Vending and indicatillg apparatus, automuLic, 

W. Nortborpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,720 
Violin or other string-ed instrument, J. M. A.  

Stroll . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f.44.G95 
Wasbboard. A.  W. BisbutT . .  . . . . . . . . . . .  . .  . . . . . . . til4.'ti(l 
\Vashing machine, \Y. J. Alexander . . . . . . . . . . . . . . . .  tH5,04.ti 
Washing machine, D. BiJ!IZS. . . . . . . . .  . . . . . .  . . . . .  . 64t,'/!l1 
Wasbing lnachine, F. H. Seashols . . . . . . . . . . . . . . . . .  ti4',87� 
Waste producc,s. device for removing. M. lV. 

li'orster. . . . .  . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.85.5 
Watch safety device, J. Savelund . . . . . . . . . . . . . . . . . . . U44.liS7 
Water closet.s, etc., tlushing apparatus for, F. 

Wungelin. . . . . . . .  . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  H44.8S2 
Water motor. impact, D. P. Sims . . . . . . . . . . . . . . . . . . .  644.S:t{ 
�:��� ���cf�l� *�
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Waterproofing compound, \V. A. HaH (reissue) . .  1 1.811  
Wave power motur. W. Newell . . . . . . . . . . . . . . . . . .. G4.J,Sti�j 
\.yeJl�. device or tOol for extractillg obstructious 

from deep, C. A. Penticofl' . . . . . . . . . . . . . . . . . . . . . . .  fi4U):�:{ 
Welt. guide. A. PiLtl'oO·. . . . . .  . . . . . . . . . . . . . . .  . .  . . .  ti41,l>ll 
\"'heeL See ��ifth wheel. Water whee1. 
\Vheel, Crawford &. COllins . . .  . . . . . . . . . . .  . . . . . . . .  64� .!l!�" 
'Vheel rim and lire, vehicle, C. Miller . . . . . . . . . . . . . .  U44.li2'2 
Winch. portable. C. H. ROberts . . . . . .  . . . . . .  . .  ti4,t�71J I 
Winding machine. tbreud, H.. MorrisOIl . . . . . . . . . . . .  6H.81ilj \ 
Windmill }.!'overn(lr mechanism, A. 'I'. SCOtt . . . . . . .  645.OJ!! 
Wire clamp. Kilmer & Po:SSUtls. . . . . .  l-H:).(J:rj 
'Vire hanger, J. 'V. L. Jacques. . . . . . . H44 !r21 
Wire stretcher. J. N. Andrew . . . . . . . . . . . . . . . . . . . . .  tiH.i2j'· · 
'Vires, wire ropes. cables, etc., tbrough conduits, 

apparatus for forcinJ!. J. \V rig ley . . . . . .  . . . . . (H4.8S-I 
\Vork bench, \V. Vanderman . . . . . . . . . . . . . . . . . . . . . . .  644.KSO 
Wrappiug macbine. H. Ruse . . . . . . . . . . . . . . . . . . . . . . . .  645,Olti 
\Vrench. See Cylinder. 
'Vrench, 'I'. Jensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.b25 
'Vringer. See Mop wringer. 
X·ray apparatus, induction coil for, R. A. Fes· 

senden. . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  641 .9;2 

DESIGN S. 
A utomobile electric motor case. C. A. Lilldstrom .. 32.HZli 
Bndge OJ' sllnilHr a.rticle, J. '1'. Bailey . . . . . . . . . . . . . . .  a2.ao .. 
Hottle, 1<. Keifer. . . . . . . . . . . . . :l2.aOi 
Bottle, I. C. Souders. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  32.:�)8 
Ruckle frame. H. Knoel l . . .  . . . . . . . . . . . . . . .  . . .. :{2.;{14 
Churt. tailor's draftillg'. A. N. Rosellblum . . . . . . . . . .  H2.iH2 
Core supporting- sbeH. founder's. A. Selkirk . . . . . . . .  :t2.;ll!l 
Door escutcheon, L. H. \'Vales . . . . . . . . . . . . . . . . . . . . . . .. 32,317 
Electric motors. fleld ring or frame for, C. A. 

Lindstrom . . . . . . . . . . . . .  . . .. ::12.325 
�'nstenin� eye. �-:. Stewart. . . . .  32.;')15 
Has'p plate. W icbt &. Dr ppert. . .  . ;{2.:�2;� 
Houk. meat. Kllapp & Buwen. . .  . . . . . . . . . . . . . .  . .  32 320 
Knife handle, C. 11'. �mith . . . ;{2.:{()i 
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Menn cover. Beck & Zimmermallll . . .  . . . .  :12.XIX 
Hein support. C. J .  Swanson. . . . .  . . .  . . . . .  a2.;�22 
�poon handle, K W. Campbel1 . . . . . . .  . . .  32.:�Un 
Stove back. I-i". K. Chase . . . . . . . . . . . . . . . . . . .  , . .  , . . . . . . . .  3·? :t?1 
Tablet, B. �'. De Klyn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,:JI I 
't'ire. E. J. Burrows. . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . .  . 32.a24 
Toy bank, A. C. 'Villiams . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:::.310 

TRADE MA RKS. 
Belts or bauds for bOdy weur, electric R. H. 

Hassler. . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �4.2;5 
Brandy, A. A ulo!ier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.281 
Butter, Hilmer & Bred botT . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.2\10 
Cement. w. R. lJrace & Corupany . . . . . . . . . . . . . . . . . . .. 34,302 
Ci/lars and cigarettes, dumestic and imported, D. 

�'. Weyl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,286 
Coffee. tefts. and spices, American l lllportlng 

Corupany. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 34.287 
Cotton buffwbeels, Ii' L. & J. C. Codman. . . . .  :{4.iO:i 
Detergents. Carpet to SYlldicate. . .  . . . . .  34.278 
Disinfecting' )Jrepuratioll, H. K }1�ield . . . .  . . . .  . 34.2jU 
b;lectric apparatus and supplies, certain named. 

Clement & (;harky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,005 
Kyelets for sLH,es. metallic. La Mallufact ure "�rall' 

caise de Porte· Plums et <Eilletes .MetillliQues 
(Ancienne Maison G. Hac) . . . . . . . . . . . . . . . . . . . . . . . .  :{4.276 

}1'iltel'inll apparatuse8. water. (I'. E. Bachman . . . . . ;)4.::KJ-I 
"'Iour, wheat. Ii. lflverett. . .  . . . .  . . . . . . . .  :j4.�11 
Flour. wbeat, \Vaslt burll·Crosby Company. 34.�r2 
Gilme boa.rds. M. H. Eveleth . . . . . . . . . . . . . . . . . . . . . . . . .  34,271 
Groceries and cigars, certuin named, \V . J. Quan 
Gro�e�?:Sl.
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Gum. sbellac. Berry I3rOt hers . . . . . . . . . . . . . . . . . . . . . . . .  34,301 
inks, printers' Helldall Ink Manufacturing Com· 

pany . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  34.300 
Inks. writing, Carter's Ink Company . . . . . . . . . . . . . . . .  34,�.1J 
Milk and- cream. crude. cOlldellsed. or sterillzed. 

AngJo·Swiss Condellsed M ilk Company . . . . . . . . .  ::U.2SS 
Oats. rolled, Butler· Breed Company . . . . . . . . .  . . . .  34.29:{ 
Packing materials. R. Kl inger. . . . .  . . . . . . . . . .  . . . .  :W.a07 
Perfumery. J. L. Grossmith . . . . . . . . . . . . . . . . . . . . . . . .  a�,2!l8 
Plants and flowers, artificial decorative, }1-'. Net· 

scllel't . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.273 
Pork, cured shoulders of, H. '.r. 'Molloy . . . . . . . . . . . .  H4.2&.1 
l{emedy for certain numed diseases, C. M. Hildreth 3�.2j7 
Seeds and seed grains. grass, clover, and Held, 

A Ibert Dickinson Com oany . . . . . . . . . . . . . . .  ::U,29�. ::W.2g5 
Seeds. certain named, L. 'l'eweles . . . . . . . . . . . . . . . . . . .. 34,2!Jti 
ShOll IdeI' braces, corsets, corset waists, and spinal 

supporters. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :14.272 
Toilet preparations. certain named, S. M. Seat . . . . .  34.Z4.J7 
'l'ollics, }1'. A. Luytles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 280 
'rrar�sits. Huff & Buff Instrument Manufacturing 

, 
CO in pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3�.30.� 

Umbrellas, B. M. Sbaine & Company . . . . . . . . . . . . . . .  :W.274 
Wl>isky, 1risb, Dublin Distillers Company . . .  34,282. 34,283 

LABELS . 
' : Black Diamond Harness Dressing'." for harness 

dressing. J. 'V. Jarrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,395 
.. Canvasback 'Whisky," for wtisky, Wittemunll 

Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.384, 7,385 
. . Faultless," for candy, Mc�·l.ldden Candy Com· 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,389 
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7,383 

�'uller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,394 
., l{eller Bros. Cha.nge of Life Remedy," for a 

medicine, Keller Hrothers. . . . . . . . . . . . . . . . . . . .  . . . 7.381 
.. ]�iver Food." for a medicine. Dr. Chase Company 7,380 
H Natural Salmon." for cHnned guods, United 

States Printing Company . . . . . . . . . . . . . . . . . . . . . . . .  7,390 
.. Natural rl'omatoes." for canned goods, United 

�tlltes Prillting c.:ompaIlY . . . . . . . . . . . . . . . . . . . . . . . . . 7,391 
•. Old Epicurean \Vhisky," for whisky, \Vittemann 

Brother� . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 7,386 
.. Pu re GOld.'! for coffee. G ray Lithograph Com· 

pany . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.388 .. Ralston Heaith I<'ood Bdkine Powder." for bak-
inJ! powder, Rnls.ton Pure I<'ood Company . . . . . . .  7.392 

•. Heal German Lager." for bottled beer, Common. 
weHltb Hrewing CompHlly . . . . . . . . . . . . . . . . . . . . . . . .. 7,387 

.. Reed's Nyanza TOllic." for a medicine. Reed's 
. , SI}�I��i�I�: �?;;lfi�J��tte�" �';ile·.;j · fo� ' 'jeiter' " fl les: 7,:',S2 

.• ,J'hr.i:(�l
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I
Cli�lr·les 'W�jght 7.396 

l'Olnpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,3i9 
.

. 
20111 Century Paint," for roof paint, Val Blatz's 

SOilS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7.:{�3 
. . \Vl'hrht's Bat.h Perfume Tablets," for bath tab· 

lets, Charles \Vrigbt Company . . . . . . .  . 7,378 

PRINTS. 
The Beckman Company," for horse blankets, 

lleckmall Company . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  210 
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is.sued sltlce 1Sfi:). will be furnished from thiS office for 
10 cp.nts. In orderinl! please stnte the name and number 
of the patf'nr dp.sired. and remit to Munn &. Co .. ;=u:iJ 
Broadway. New York. SpeCial rates will be �ivell where 
a lar�e number of copies a.re desired at one time. 
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gOing list. provided t.hey are simple. at a co�H. of f.40 each. 
If comphc;\.·ed tbe CO", will be It little more. }!"'or full 
instructions arjrlres� :)funn & Co., 301. Broadway. New 
York. Otber fOreign patents may al80 be obtained. 

1 75 
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Works. Camde n .  N .  J .  TH E ESTERBROOK STEEL PEN CO. 2 6  John �t . New York. 
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by Munn &. Co. and all new�dealel's. 

L IGHT MANUFACTURING &£XP£RIMENTAL WORK. 

A-5H££TM£TA L 5 TAMPING - PUNCHES & DIE5. UTOMOBILE5 ANO PART5'F'OR SAME.. .sPECIAL MA CHINER Y. I NQUIRltS SOLICITtO. 
OTTO KONIG5LOW- 4S MICHIGAN ST. tLlVELAND,O. 

VOLNEY W. MASON & C O . ,  

Friction Pu l Ieys, C lutches & El evators 
P R O V I D E N CE R. I .  

5 0  Y E A R S '  
E X P E R I E N C E  
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itlvention IS probably plitenLable. Communica· 
tions strictly cont1<1en Linl. Handbook on Patents 
sent free. Oldest <1/lencv for securing patents. 

Patents taken throuiz"h Murm & Co. receive 
speciaL notice. without chnl'g'e. ill the 

Sci�ntific Jlm�rican. 
A handsomely i l lustrated weekly. Largest cir. 
culatron of nny scielll,ifjc :journal. Terllls, $:i a 
year : foul' mOlltbs. $1. Sold by all 11ewsdealers. 

MUNN & CO.36 1  BrOadWay, N ew York 
Branch Ollice. b'20 F St .. Wasbington, D. C. 

Iar Seud 1'01' Cil'ellhu,HIll." J A S .  L E F F E L  & C O .  
Springfichl, OhiO, U. S. A. TURB I N ES 

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

i��� 
) T Y PE W H EE L S .  M O D E L S  L E X PERIMENTAL WORK. 6MAll. MA01IJ11ERY 

NOV[L'i1(S r... � ';'Of': STENCIL WOR!';' 100 NASSAU S'!' N.Y. 

MODELS & E X P E R I M E N TAL W O R K .  
Inventions developed. Special Machinery. 

E. V. Baillard, 106 Liberty St., Ncw York. 

I N V E N T I O N S  P E R F E CT E D. 
Accurate Model and Tool Work. Write for Circul ar. 

PARSELL & W E E D ,  1 2 9· 1 3 1  West 31st St., New York. 

WJi9Jtal\Yl�WJI.�"� 
lllakc lliodels of' AllY 11lachillc to Order. 

. . . .  CO R K  S H AY I N C S  . • . •  
O. HEROLD & CO., Lisbon, Portugal. 

CALCIUM CARBIDE ���Op�l, 
31i NASSA U STREE'l', NEW YORK. 

(A B C Code.) Cable Address : BRYAXE,  N E W  YORK. �EASE PAYS EXPENSES anrl $r[5 
per month. Steady posit.ion ; self·sel· 
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y��n:jYNKiNsPEXPOsuRtMETrR:y 
Postpaid. 45 cents in stamps. 

WILLIAMS, BRUWN & EARLE, Dept. C, Philadelphia, Pa. 

Stock Sizes 14 to 22 fooL. 
Safe, Reliable and fully guaranteed. 

Prices $ 1 60 and u p. Send for Catalogue. P I E RCE E N G I N E  CO., 1 7  N .  1 7th Sireet, Racine. W i s. 

NOVElTIES & PATENTED ARTIGLES 
Manufactured b y  Contract. Pnnchiug Dies, Special Ma
cbinery. F�. Konigslow & Bro., �81 �eneca St.,Cleveluud,u. 

G R I N D I N G  M I LLS ��RarAd'u� :�t��n��: 
versal EccentriC Mlli. Address J. �. & G. F. �IIlIP
SON, 21'; ltodncy Strcet, IlrooldYll, N. Y. 

MULTI PLICATI ON TABLES 
1nde:-:ed and Subindexed. Complete up  to 99 X !I!l. 

3 1 0  First Premiums 
Awarded to tbe PRAIRIE �TA'I'R 
INCUIlATOR. Guaranteed to operate 
in a.ny climate. Send for catalogue. 

P1U.llUE S1'A.'fE.1NCVJU.'l'OU CO, Homer Clt" "" 

GAS ��9 GASOLINE- ENGINES 
WAT E R  MOTORS 

BAGKU5 WAT £R MOT R CO.  NEWARK N. J. U. 5 A .  Larger numbers nee
.
d
. 

only slight &dditioll. Vest-poeket I size. Help enol'lllously in calculations. 'Mailed for 250. 
in stamps by V. A. HLA S KO, Box 617, New Britain, Conn. Why Make Rubber Stamps ? FOR �ALE.-P"tent No. 628,112 improved Cane-Gun. Not 
\Veitllt uf �un 2 lbs. Exclusive rigiJt t.o manufacture 
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1220 Tenth Avc., Rockford, III . 

Floats for Steam Traps 
lIcre.ule� Scnrnlcl!§� Copper Flo"t� 

art' tcstt!d to ;JOU Ibs. p�r $(1. in. and warranted. 
Th� original and on ly g�nlliue seamlpss copper 
ttoats made. Send for N o. � Catalogue Fr�e. 

JlEJWULES FLOAT WORKS, 
8prlngOeld. �lu"'M. 

We Oefy the Wor l d  
to produce as Io!ood a wheel as the Arlington &: Uakwood. 
Strictly high·gl·ade. quality, material and constl·ucti OIl.  
unsurpassed. A marvel of beauty and �tl'ength. thor· JF:.._-:gO�:�� te��i���: ��J�;v����

a
:i 

lowe.st wholesale prices 
MOlley I'efunded if not 

as )·epl'esen1.ed. 
IE����) N'o mouey ill advancE'. 53'; "Arlington" 516.50 540 "Arlington" $18.50 550 "Oakwood" $21.50 

We belonJZ' to no trU!�t or ('ombine-employ no alZents. 
You pay hut nne small proftt-and our ennrmous ca�h 
sales enahle u!!' tn give the best valne ever offered. I l lus
trated Catalogue F"ee. CASH BUYERS' U N I O N  
1 62 W .  Van Rnren S t  • •  R- 1 3 1, Chi('n:;:-o. 1 1 1  ... 9 

T H E  H O M EMADE W I N D M i llS OF N EBRASKA • 
A most valuable series of articles condensed from the 
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windmills wbich can be made by anyone who bas any 
mechanical skill . 'l'bese wir,dmills are being made and 
used in large numbers in Nebraska and are giving great 
satisfaction. Tbese Supplements for sale by all news
dealers, 10 cents each, or by MUNN & CO., 361 BrOadway • 
New York City. 

1900 BICYCLE FREE 
}1-'ol' distl'ibuting 1000 catalogues for us. One 
Agent wn.ntedin  each town. Give references and send fnr catalogues. Enclose starn p. o CYCLE CO. Depl. 62 x, I:hlcago 

Chicago. Simple proces.s. Large profltS. Cin'ula-rs ,1nt'. 
Ba.rton Mfg . Co., Dept. A, 338 B'way, New Y o r k ,  U. S . , . 

Exoer imental & Mode l  Work 
Gir. &: nd1.,ice free. WID. Hal'daID & S0I.1.45-;:'1 Ro�e St..N. Y $3 D S Sendu, youTaddres> a ay ure andwewill,how you 

how to make '3 ada,. 
absolutely sure; we 

furnish the work Ilnd teach you free' you work in 
the locality whele you Jive. Send us your address' and we wiU 
E:xplain the business fully; remember we guarantee a clear profit. of 1-3 for ('\'ery day's work, absolutely Sllre, write nt once. IW'YA.L MANUIo'ACTllRINU CO •• Dox " _ IJE'rnOIT. IUICR. 

Automobiles� .. 
']'he SCIENTI}o�1C Ai'IERICAN for May 13, lsn9, is 

devoted mainly to illustration� and cletailed de
scriptions of various types of horsele�s vehicles, 
1'his issue also contains an article on the mechan. 
ics of the bicycle and detailed drawings of an auto
mobile tricycle. Price 10 cents . 

1.'be following copies of tbe SCTEN'l'TFIC AMEH
l C A N  SUPPLEM l<:N'l' tz:ive many detailfl, of Autu
mobiles of different types, with many i l lustrations 
of tbe vebicles, motors, boilers, eLC. 'l'be series 
make a very valuable treatise on tbe �ubject. 'rlJe 
numbers are : 732, 979, 003, ]053, 10';4, 1055, 1056, 10" , 

1058, 1059, 107o, 107S, 1080, 11132, 1083, ]Uoo, 1 100, ] JI:I, 
1122, 117S, IHl5, ll!J'J. 1206, 1210. SUPPLE" ';NT No. 
1229 contains n higbly interesting article lZiving 
full dat.a fiS to operating costs of borse und electriC 
delivery wagons in New York City. Price JO 'Cents 
each, by mail. For sale by all newsdealers or 
address 

M U N N  &, CO. P u b l ishers, 
3 6 1  BROADWAY, N EW YORK. 

FOOS GAS AND GASOL INE E"G INES Ho�s�o P���er. 
Adapted for all power purposes. 

J...Iargest exclu�ive Gas EDIi�ine Factory in America. F,l;jtablisbed 1887. 
Engines in stock S�d 

J��c�li!!;�;:t� �at!i��ie
n���

I).
cities. 

THE FOOS GAS E. N G I N E  CO., Statlon A, Springfield, Ohio. 
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SAVAGE Hammerless Magazine Rifle LATHES ��f.ta�i�!'a�!.'co�!�c�es�!,��i 

Century Runs 
Without Exertion. 

Fast wheeling- for 
a long distance is 
hard work even for 
an expert cycli!:!t. 
'J1he ground can be 
��:i�r

ed
an3Ui�!te:r 

in a 
WINTON 

M OTOR 
CARRIAGE 

Price $1,200. No Agents. No danger at all 
very little cost-balf cent a mile-and far easier to ope� 
rate than a bicycle. The purchase prlce is the only 
important outlay. Your friends can also share your 
pleasant rides-tbat's tbe best of it. 
T H E  W I N TON MOTOR CARR IAGE CO., Cleveland, Ohio.  

Eastern Department, 120 Broadway, New York City. 

CHARTER Gaso l ine Engine 
USED ��Y

A����� 
FOR ANY PURPOSE 

Stationnries, POI'tables, 
Engines and PUJnl's. 

ar State your Power Needs. � 
CHARTER GAS E N G I N E  CO., Box 1 4 8 ,  STERLI N G ,  I LL. " P TRADE MARK D " 

E C A M O I  
A L U M I N U M  PA I N T .  
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Weatberproqf. , Our�ble, Easily Applied. Bicycles, 
Yacbts, Radiators, Plpe�, Metal Work, Macbinery, lJy
namos, Motors. Apparatus, Arc Lamps, Sockets, Brackets, Cars, StatIons, General Decoration, etc. Sample bottle, by mail. for 25 cents. 
T H E  A M E R I CAN P E G A M O I D  CO.,  3 3 9  B'way, New York. 

S M O K E L E S S  

Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 

Mistakes in Addition. 
Office Headache. 

and mistakes in carrying forward 
dun't occur where the Compto
me. er is used. 1 t saves half the 
time in doing the work and all 
time looking for errors. Solves 
with great rapidith and absolute 
fe����
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Write for Pamphlet. 
FELT &. .ARRANT MFG CO. 

S2-56 ILLINOIS ST •• C HICAGO. 

T H E  B U F FA L O  CASOLE N E  M OTOR. 

T
HIS cut shows our four 

cylinder, 4� h or s e  
power. non-vibrating, 
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to be tbe most practical power 
in the market, occupying a 
space of Us x 20 inches, manu
factUred upright or horizon-
t�ildj:�� J�� fOO�i�%t hO�: 
power. For vehicles, boats 
a.nd light stationary work, 
we can prove superiority. 

II:Jr Sew:! 1m' Circular. 
BUFFALO OASOLENE MOTOR 

Dewitt and Bradley Streets, 
COMPANY, 

Buffalo, N. Y. \f� Acetylene Burners. 
Samples. li to 1 foot. 25c. each. 

A new burner for STEREOPTICONS. 
lfighest C. P. possihle. 

State L i ne Talc Co.,  Chattanooga, Ten n.  

The most reliable and safest rifle ever 
manufactured. Shoots six different cart
ridges adapted for large and small game. 

II:Jr W"ite 1m' Descriptive Catalogue A. 

SAVAC E A R M S  CO. 

Is particularly adapted to those who 
can lay aside 

$ '( 0  A M O N T H  
, or more-it provIdes liberal insurance 

together with a profitable investment. Full 
information by mall FREE. 

PHILADELPH IA . PENN. 
ICE BOATS-THEIR CONSTRUCTION 
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construction. Views of the fwo fastest ice· sailing boats 
USed on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in SCIENT I I!'IC AM,l4;RICAN S O PPLE
!I ENT, No. 1. The same number also contains the rules 
and reguJation� for the formation of ice-boat clubs, tbe 
sailing and management of ice-boats. Price 10 cents. 

s P E E D 

CAPE NOME, CAPE YORK,� ............ �· 
�. --.,ST. MICHAEL, ' DAWSON 

A N D  A L L  P O I NTS ON T H E Y U KO N  R I V E R  S A "Liu�t of Rsia" tam� /� 
The Smallest Portable Electric Light. Y 

I> I � E C T_ 
Oper-ating; tWoS' OWN Fleet�f First-Class Ocean Steamships 

ST. PAUL, PORTLAND ,  BERTHA, RAIN1ER,  DORA an� ·others. 
Wei�ht. 5� ounces. % inch diameter. 

pre-
T h e  

of A s i a "  
made with 

a View to bes!.lty. 
and is mounted in 
an aluminum sbell COV
ered with flne leather. 
PRICE,  $3.00, 

POSTPA I D. 
Every one G uaranteed. 

Electric Contract Co., 
6 1  Elm Street, 
N E W Y O R K .  

S inches 
long. 

BlCYCLE TIRE REPAIRING . - THE 

�::ti?l�
n
fh�

f 
!��t

l
�d '1�f

b
i���t��; 

A
ar����

i
��d

a
r;{��� i�rtSb 

pliers and pluggers, together wit� rubbEr band olug-ging 
and tbe use of puncture hanus. 9 illustrations. Con
tained in SUPPLEMENT 1 1  U·�. Price 10 cents. For 
sale by Munn & Co. and aU newsdealers. 

Load in Daylight with 
Film Cartridges for two, 
six or twelve exposures 
as desired. For work. at 
home then, 'as well as fol" 
one's'-routings, the Kodak. 
becOIlles more convenient· 
than �t h e  'g l a s s  p l ate 
camera. 

No .... dark. room except '-- _ - " ...... 
for development,  no 
bothersome plate holders 
or dark. slides. 

EASTMAN KODAK CO . 
, 

C': Il T A L O G U £ S  f' f H f'  AT T H [  Ro.:bc .... . (r. � . ) 
O I.: A L £ A S  OR o v  M A I l. .  

g M F o R T 

Full Line of River Steamers on the Yukon. 

Under contract to deliver United States Mails throughout the Territory. 

First Departure, APRIL 30th, and Fortnightly t h ereafter. 

For new Folders, Maps and further particulal's as to Freight and Passage, write to 

ALASKA COMMERCIAL COMPANY, 
:UO<$ANSOME STR EET, SAN FRANCISCO, CAL. , for all particulars. 

Gold Washers and Mining Machinery 
ALL KINDS OF THE ABOVE APPLIANCES FOR 

HY D R AULIC an.d PLACER MINING 
Both Large and Small Outfits of Every Description. 

Our many years experience in thi
S 

line allows us to assist you. Call or write for particulars. State what you 
want. Estimates and full information cheerfully furnished, 

d A M E S  B E G GS &.. C O _ �  9 D E Y ST. � N E VV Y O R K . 

NOT Write for prices on all kinds of 

I N  T H E  
TRUST B U FFA LO, 

N. Y .  
U .  S.  A .  

Y8�N MAKE BIG MONEY 
Enterta i n ing the Publ ic. 

$30 to $300 and more per week 
enee. No other h��tto&ut Prerlou.experl 

ness pays such )ar�e F !1 returns for the little 
effort required. We G 
f u rn j s h complete 

outfits. The work is easy. strictly high 
c!asBand any man can operate the outfltA: � 
by following our instructions. Write � for particulars and copIes of letters 
from those who are making BIG MONEY :%� '-' 
on our pJan. ENTERTAINMENT SUPPLY � ':;; ' C;O., Dept. J J. 56 Flrtb A.e. CHICAGO,ILI.. -

Mention this paper when you write. 

' ," 

For Length and Qual,ity 
of 

Service 
the 

R.em ington 
Standard Typewriter 

defies competition 
W \' CKOFF, SEAMANS & BENEDICT, 

327 Broadway, New York. 

BABBITT METALS. -SIX IMPORTANT 
formulas. 8CIENTJE'IC AMERICAN SU PPLEMENT 1 1 �3· 
Price 10 cents. For sale by Munn & Co. and all news_ 
dealers. Send for 1897 catalop!ue. 

-Ifl 

. . . "CLUB SPECIAL" is the name of our ular . . . Reliable as a Steam Engine. launch for fishing, hunting and general oFuC use. 
LUBRICATION-Automatio Oiler sprays Lel!-gth 81 ft., 61 n.-perfectly safe and seaworthy. 

Perfoct � Piston every stroke. \yrlte us for free advance catalogue of safe en· � CoMBUSTION-The same rain or shins. glnes and good boats. Marine Il'if,t. 
���������:e���:!�·produced. . LOZI ER MOTOR CO. ::'OLE�'lf.r JJ�o. 

AUTOMOBILE 5 A N D  PART S. DEN ISON ELECTRIC CO. 
NEW HAVEN. CONN. U.S, 

in Gold 
on a handsome combination 
Gennine Leather Card 
Case and Pocketbook, and 
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of 50 C E N TS in stamps. 
or Agents Wanted. 

K. A. CHA PMAN, 44 Stanton Street, New York. 

illustrates the most 
fashionable deSIgns 
of ladies'diminuti\'e 
watches, in exqui-

O 0 or harmony with the 
p r e v a i l i n g  d r e s s  
colors ; also all the 

gold. SIlver and other metal cases. The Blue 
Book will be sent free on appilcation. 

'til New England Watch Co., 37·39 Maiden Lane, N. Y. 
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. �Srnith Premier 
Tabulating 

and Billing Machine. 
An Ever Ready .... 
Effective 

Time and Labor Saving Device 
• .. for Premier Users. 

� Simplifies Bill Making and writing 
figures of different denominations In 
columns. 

� ty���t=: ;::Yu!:!����:: :.i�o��� 
ASK FOR DESCRIPTIVE 

l TABULAT("R CATALOGUE. 

The Smith Premier Typewriter CO. 
SYRACUSE, N. V .. U. S. A. 

S C al B � All varieties at lOwest prIces. Best Railroad 
lJ:g

k
lc&

n
�s:�fO�rt?:ie��

o
i�cl����;S Wa���: 

Sewing Machines, ,Bicycles, '1'ools. etc. Savo 
Money. Lists Free. CHICAGO "�Ar.E CO .. Chicago. Ill. 

JESSOP'S STE E LTHB\�rr 
fOR TOOLS, S AW S  E TC . .  

W!!! J E S SOP '" SONS C� 91 JOHN ST. NEW YORK 

PRINTING INKS 
, 'l'be llCIENTIFlC AMERICAN i s  printed with CRAS ENEU JOHNSON '" CO.'S INK, Tenth and Lombard 
Sta .. Philadelphia. and 47 Rose St., opp. Duane, New York 




