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LEGISLATIVE FOOLISHNESS. 

More often than not, when onr legislators under
take to improve the patent laws, they lend them
selves to proposals which are grotesque in theory, 
and if they ever became law, would be impossible of 
practical application. Melli bel' S whose legislative pro
posals are ordinarily, if not invariably, m arked by 
good judgment and clear-·headed common sense, have 
a way of cOlllmitting themselves to the IIIOSt c rude ab
surdities when they introduce bills fOI' the improve
Illent (Heaven save the mark!) of the statutes which 
govern that most successful institution known as the 
United States Patent o ffi c£'. 

W hy the amendment of patent laws should beget 
such an annual crop of foolishness is quite beyonci our 
ken; it is a curious phenomenon which w e  comlllend 
to the X-my insight of the psycholo�icJlI expert. 

W e  ha\'e before us the draft of two bill". one, No. 
269, introduced in the Senate, and the other, No. 2941, 
in the House, that betray the usual ignorance of the 
true purpose of on!' patent laws, which is. we take 
it, to keep alive and promote the spirit of in
vention by sectHing to the inventor his just and proper 
rewards. Oue of these bills. as we shall see. wonld 
rob the inventor of his profits altogether; and the 
other would make the realization of his profits sO 
precarions as to discourage ninetv-nine men out of a 
hundred from making any application for a patent 
whatever. 

The Senate bill contains tlH� following: " No patent 
shall be granted . . ' upon any device adapted 
to be used in the treatment of human disease or dis
ability, or attached to the human body and used as a 
substitute for :any lost part thereof, . • unless 
such device is adapted to be put on the market and 
sold substantially complete and ready for use or at
tachment." N ow, while we are willing to admit that 
the f ramer of this bill may have been actuated by the 
best of motives, as a matter of fact, it would, if passed, 
defeat the very object at which it aims. W e  are well 
aware that there is a widely extended prejudice against 
the medical profession taking out patents upon spe
cial medicines, or upon mechanical appliances to assist 
the crippled or injured, and we fully appreciatc the 
pl'Ofessional spirit which begets this prejudice. But 
as a matter of fact the production of artificial limbs, 
belts, trusses, and various aids of the kind, is not con
fined to the profes�ion ; the larger proportion of these 
devices being invented' by laymen, or by firms who 
make a specialty of their manufacture. The in
vention of artificial limbs aud surgical appliances 
is of a strictly mechanical nature; and the pecu
niary rewal'd which the Patent Office enables the in ... 
ventors to reap is a powerful incentive which, as the 
result ,shows, assists greatly in mitigating the suffer
ings of the crippled and infirm. To deny patent pro
tection would undoubtedly discoul'age invention and 
reduce the number of workers in this important field. 
The motives which prompt the bill may be praise
worthy; bllt the practif'al pffpct wOIlI() be decidedly 
hanDful, and certaiuly the very reverse of that in
tended. 

Even worse in priuciple is the proposal contained ill 
the last clause of the bill, to the effect that •• no suit 
or action shall be maintained for the infringement of 
any patput, unless it appears that Sllch device can be 
made and put upon the m arket substallr.ially complete 
and ready fOi' use or attachulPnt." The purpose of 
this alllPiHIlllpnt is plainly retroactive, and its effpct 
wpnld be to rob thousands of citizens of property 
rights which have been deliberately granted to them 
under the law. Holders of patents, assignees, and 
purchasers of royalties. who have paid large SUlIlS for 
privilpges conferred uncier the existing statutes, would 
find their holdings, upon the passage of such an 
aUlendllIent, worth Dot e\'en tllP papPI' upon which 
they wel'e written. This bill. if it ever emerged from 
the committee and should by accident receive the 
sanct.ion of Congress, would be manifestly unconstitu
tionaL 

Bad as is the Senate bill. that introduced in the 
Honse is wor8e; for while the former reduces the 
nQIl\ber of inventions which may be patented, the lat-

',ttuttftt �lUtrttaU. 
tel' jeopardizes the commercial value of every patent 
that may be granted. If the introducer of this bill 
has his way, the present practice and methods in the 
securing and handling of patents will be tnrned com
pletely upside down-as witness the following com· 
prehensive and 'brilliantly original provisions: 1. The 
inventor when applying for a patent must file with the 
Commissioner a sworn statement of his estimate of the 
cost of manufacturing hi':! article, llIachine, device, etc. 
2. The Commissioner from this estimate will fix the 
amount of royalty to be paid on each article, machine, 
etc. 3. This royalty must, be not less than 1 or more 
than 10 per cent of snch estimated cost of manuf acture. 
4. Any person or corporation shall, upon payment of 
this royalty, have the right to use, manufacture and 
sell the article, etC'" so patented, provided he or they 
attach to the article a stamp or certificate certifying 
that the royalty has been paid. 5. The United States 
government rl'serves the right to condemn such 
patents for its own use. 

W e  ask: 1. How can the patentee estimate the cost 
of manufacturing an article which exists as yet only 
upon paper. and will be the subject of many successive 
patents before it reaches its perfected form. Even if 
the distracted man should hazard a guess, unforeseen 
difficulties of manufacture may arise that will make 
t.he cost ten times greater than he thought. 2. By what 
God·given fore-knowledge is the Commissioner to deter
mine the extent of these risks, and so 'fix an equitable 
royalty? 3. W hy should the royalty never be less than 
one-why should it never exceed 10 per cent of the cost? 
4. Prom time immemorial men have been wont to sell 
theil' goods or not sell them as they liked. From what 
new system of ethics has the framer of this bill learned 
that this time-honored prerogative is vicious and calls 
for correction? 5. W hy should the United States gov
ernment be empowered to take away with the lef t 
hand what it has given with the right? 

It is refreshing to turn fr'om such legislative trifling 
to Senator Hansbrough'.s really excellent bill, No. 
1, 883, to establish "a high conrt of patents , trade 
marks, and copyrights, which shall consist of one chief 
justice and of six aRsociate justices; to be appointed by 
the President of the United States, by and with the 
assent of the Senate, and which shall be a court of 
record with appellate jurisdiction." If this admirable 
bill, to which we shall refer at some length in a later 
issue, become law, all appeals by writ of error or other
wise from district courts shall not be taken to existing 
circuit courts, but shall be subject to revie w only in 
the Supreme Court of the United States or in tIll' high 
court of patents, trade mark�, and copyrights as thus 
established. 

. .. ..  
OFFICIAL TRIAL OF THE UNITED STATES 

CRUISER "ALBANY." 

Special interest attaches to the reports of the official 
trial of the " Albany" which have just come to hand, 
for this vessel is a sister ship to the "New Orleans," 
w hich has been the subject of a large amount of un
just official criticism since her arrival in this countrv. 
It has been freely charged by our Construction Depa;t
llIent that the " New Orleans" is a' "show vessel" built 
by the Armstrong Company" to sell; '.' that her sta
bility is serious1y in question; that she has poor sea
goiqg<qnalities; and that she is unable to come within 
several knots of her reputea speed. The " New Or
leans" and the " Albany" were purchased during the 
recent w ar from the Brazilian government, for whom 
they were being constructed by the Armstrong Com
pany. The " N elV Orleans" was delivered immedi
ately, and the "Albany," after some slight modifica
tions of her interior arrangem ents, was completed w ith 
all possible dispatch. The ships are sister vesRels and 
practically identical in every rpspect. 

When the most extraOl'dinary charges of our Con
struction Department against the stability of the " New 
Orleans" were made known to Armstrong & Company, 
extensive stability tests were at once made of the 
"Albany," which showed she is not only a thoroughly 
stable vessel, but actually has a larger margin of sta
bility than cel·tain vl'ssels already in our navy; and as 
for her speed, the recent trials, which were carried out 
under the supervision of a United States Naval Board 
consisting of Lieutenant COlllmander Colwell, Chief En
gineer Norton, and Naval Constructor Gilmore,showed 
that the" Albany" is capable of a speed in excess of 
the contract requirements, and that shfl is thoroughly 
seaworthy, On the four trials over a measured mile a 
mean speed was I'ecorded under natural draught of 
19' 6 knots, 01' 0 6  knot above the contract. Under 
forced draught her mean speed was 20'5 knots, with a 
maximum speed of 20'87 knots. her contract speed un
der these conditions being 20 knots, Lieutenant·Com· 
mander Colwell expressed himself as g reat.ly pleased 
with the ship, stating that she carne fully up to ;til re
quirements. A day or two later the vessel was sent 
out for her endurance trials, which consisted of a con
tinuous run of 6 hours under natural draught. The 
ship behaved well in a heavy sea, and the results were 
aR follows: Speed per hour, 19'3 knots; horse powe r, 
5624; and consumption of coal per 24 hours, 144 tons. 

Tbese trials are a case of "a fair field aDd 00 favorl" 
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and that such excellent rl'sults, especially in the natural 
draught endurance trials, should have been recorded, 
will settle, we trust, for good the question of the 
speed of these splendid vessels. 

Although the results of these speed trials are highly 
gratifying, they are not phenolllenal. In every navy 
of the world except ollr own similar speeds are being 
aillled at and achieved in vessels of this claEs. In the 
United States navy, unfortunately, we have gone back 
a decade and a half in the lllatter of cruiser speed, the 
contracts having ju�t bel'n let for the construction of 
six cruisers of the ,. Albany" type whose maximulll 
spl'ed is to be only 16� knots. 

The only reason that the gentlemen who are respon
sible for the design of these ships have given for knock
ing off 4 knots from the speed, i .. that two high-power
ed 20-knot cruisel's that they designed (" Rall'igh " 
and" Cincinnati ") were failures; to which the obvious 
reply is that if our failures are to determine the stand
ard of our future efforts, the outlook is decidedly dis
couraging. 

To argue that because the" R·,Jeigh" and" Cincin
nati" f ailed to maintain their designed �peed in actual 
service, therefore the contract speed of f uture cruisers 
must be reduced, is a confession of failure which is at 
strange variance w ith the traditions of a navy, which in 
the originality and progressive spirit of its work has 
been accustomed to lead rather than to follow. 

.. f •• " 
THE ISTHMIAN CANAL. 

The problem of constructing a canal across the 
Isthmus of Panama grows more interesting and cer
tainly more complicated as the days go by. The lat
est development is that the American attorneys of the 
French Panama Company state that a company has 
been formed of several of the leading financiers of 
this country for the purpose of going ahead and COIll
pleting the canal at Pa,nama with privat.e capital. It 
is stated that $100.000,000 bonds will be issued. and that 
the corporation will increase its capital to $1 20,000.000 
in order to complete the work. On the othel' hand, 
we have the Eyre-Cragin concession, which was ob
t,ained about twelve months ago from the Nicaraguan 
government, for the constrQction of the Nicaragua 
Canal. This concl'ssion was obtained on behalf of a 
New York syndicate, which declares that it has the 
ability and willingness to go ahead and construct 
a canal with its own capital. Meanwhile the Mari
time Canal Company, of Nicaragua, which has done a 
considerable amount of surveying, and an inconsider
able amount of construC'tion along the .N icaragua 
route, is endeavoring to enlist governme nt influence 
in securing a renewal from Nicaragua of its conces
sion, which has lapsed owing to the Company's f ailure 
to complete a canal within the specified tillie. 

A fourth influence which is at wvrk is represented 
by certain of our legislators, who will again attempt 
to crowd through Congress SOllle measure authoriz
ing the government to build the Nicaragua Canal 
and to set about it at once, regardless of the ad
vantages or prospects of any other scheme for canal 
building, eit.her at Nicaragua, Panama or elsewhere. 
Mr. Hepburn is again at work upon a bill of this 
character-and this, moreovel' , in spite of the fact 
that the President's own commission, which was sent 
out at a cost of a million dollars to find out the real 
truth about the situation, and determine on the best 
location of the canal, has not yet reported. 

It seems to us, and it must be evident to every per
son who uses a little sober judgment on the question, 
that the obvious course of the government is to await 
the report of its own commission before taking any 
steps whatever in the matter. If the American Panama 
Canal Company is able and willing to take hold of 
that unfortunate enterprise and push it to completion, 
well and good. We can conceive of no better solution 
of the problem. 

..... -
AMERICAN GOODS IN RUSSIA. 

American goods and specially American manufac
tured articles are making rapid gains in popularity in 
Russia. This is shown by the increased total of our 
exports to that country, and also by the warnings 
which the consular representatives of other nations in 
Russia are sending to their home governments rl'spect
ing the popularity of American goods and the success 
of American merchants in tht'ir business methods. 
The British consul at Kieff reports that while 
Germany is talked about as Great Britain's greatest 
rival in the markets of the world, there does not seem 
to be the same attention paid to the rapidly develop
ing competition of America, and gives many instances, 
citing the agricultural machinery trade. which is prac
tically controlled by Americans; also steam pumps 
and machine tools , The British consul at Odessa says 
that bicycles of English make are held in high es
teem, but they are distanced by American machines, as 
they are supplied 40 per cent cheaper than those of the 
English tnake, and conSEquently undersell them. In 
Hl93 exports from the United States to Russia amount
ed to $2,447,414, according to the reports of the 

Treasury Bureau of Statistics, and in 1899 the value of 
tbe experts was $10,028,788. 
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]lRITISH AND ]lOER GUNS-A LESSON FROK THE 

SOUTH AFRICAN WAR. 

BY LIEUT. GODFREY L. CARDEN, B.C.S. 
There is a lesson to be learned from the war in South 

Afl"ica which can well bA taken home by every nation 
not supplied with field artillery the equal of the best. 
England, despite her great gun shops and enormous 
resources, has found herself outclassed from the start 
by the field·gun equipment of the Boers. The results, 
so far, have been checks, reverses, and defeats. 

The supAriority of the Boer field artillery o\"'er the 
ElIglieh field-guns is not surprising, when it is known 
that the forces of the Transvaal are provided with 
Creusot and Krupp pieces. The only wonder is that 
England has been content to possess artillery weapons 
known to be inferior to the best guns on the Conti
nent. W e  use the term "known" advisedly, since 
attention to this very fact has been called by promi
nent artillerists during the past two years. Reports 
from Gen. W hite's forces state that the effective range 
for his field-guns did not exceed 4,000 yards. If Gen. 
White is provided with the standard 3-inch Woolwich 
field-gun, which we understand is the case, the only 
surmise is that the range referred to shrapnel. For 
shell proper the W oolwich gun claims a range of 6, 500 
yards. 

From late reports it is announced that a large num· 
ber of the Boer field-guns consist of Creusot 14-pound
er pieces of 2'96 caliber, employing muzzle velocities of 
1,837 foot-seconds. The range claimed for· these weap
ons is 8, 744 yards. A peculiar feature of the 1 4-pound
er is its narrowness of carriage track-3'56 feet-a.s 
compared with the standard 5 foot 2 inch gage English 
field carriage. The shrapnel shell of the 14-pounder 
contains 234 bullets. There is sufficient remaining ve
locity, it is asserted, at 4,500 yards to enable this French 
shrapnel to do effective work. 

W ithin the past ten days tbe dispatches have stated 
that the British authorities, recognizing the inferiority 
of the Woolwich-made field-pieces, have placed an 
order for one hundred Vickers 12-pounder guns of the 
rapid-fire type. The Vickers weapon is said to be one 
of the most effective guns turned out to-day in Eng
land. It is a comparatively new piece, and this order 
of the British government is practically the first recog
nition it has received at English hands. Quite recently 
several mountain guns of the Vick�rs variety were 
purchased by the United States government for use 
in the Philippines. W hen we consider that the British 
forces at Ladysmith were only saved from early de
struction or capture by the arrival of the naval 4·7·inch 
guns from Durban, the importance of range is brought 
home with marked emphasis. These naval guns were 
mounted on the rudest kiud of structures, and happily 
the mounts held. Rapidity of fire and mobility were 
in this instance sacrificed for range and with the result 
that the Boer fire was dominated. 

In view of the lessons of the South African war, the 
progress of the ordnance authorities of this country in 
developing a rapid-fire field-gun will be watched, nat
urally, with keen interest. Experimental guns have 
been designed, it is learned, at the W atervliet arsenal, 
and comparative tests are to be made between these 
government pieces and special guns de3igned by the 
Driggs-Seabury Company and the American Ordnance 
Company. The gun submitted by the Driggs-Seabury 
Company has a caliber of 3 inches (the proposed stand
ard caliber for this country) and a muzzle velocity of 
1, 800 foot-seconds. The carriage is remarkably light 
and simple, and both the gun and carriage weigh less, 
respectively, than the service piece and carriage now 
in use. 

The present field-piece of the United States has a 
caliber of 3'2 inches. It was introduced into the ser
vice about seventeen years ago. It is this gun which 
it is proposed to replace by a weapon of 3-inch· caliber, 
having a muzzle velocity of about 1, 725 foot-seconds 
and using a shell weighing 15 pounds. Two years ago 
the Chief of Ordnance, in his report, indicated that a 
muzzle velocity of 1,600 feet· per second would suffice, 
since. this velocity would afford effective shrapnel re
sults at 3,500 yards. N ow it is proposed to obtain 1,725 
foot-seconds, and it is gratifying to note that one of 
the competitors considers it practicable to use 1.800 
foot-seconds at the muzzle. under ordinary service con
ditions. When one considers that field artillery in the 
United States is apt to encounte,' country roads in
comparably worse than in Europe, there is some excuse 
for making carriages stronger and heavier. There has 
been doubt expressed by many artillerists of the ability 
of the high-velocity Creusot cafl"iages to stann rough 
service, and it will be interesting to learn how far these 
forebodings have been borne out. So far no complaint 
has been heard from the Boer side. 

Up to the present time the Canet 2'95-inch, L-32, 
gun, and the C"eusot 14-pounder 2·96·inch we&.pon, are 
recording the highest velocities. among the Continental 
pieces. Both guns, it will be observed, are using 
lighter shells than the proposed new American piece. It 
must not be overlooked that a gun that can deliver 1,800 
foot-seconds velocity to a 15-pound shell is a powerful 
weapon. Compare this gun with the English Wool
wich-made piece, and we find tbe English 1S-pounder 

employing only 1,6 00 foot-seconds and mounted on a 
carriage unsllpplied with recoil-checking device. Even 
the Vickers gun, splendid weapon as it is, secures its 
1,720 foot-seconds velocity with a shell weighing three 
pounds less. Of the two projectiles. the 15-pounder, 
by reason of its greater shrapnel-carrying capacity, to 
say nothing of energy, is the superior. 

But granting that the new guns of this country will 
yield 1.800 foot-seconds velocity, and this is slightly 
more than the authorities are indicating, the question 
arises: Will even that ·velocity assure our batteries a 
superiority over foreign field-guns in time of battle? 
Shrapnel balls, in order to inflict dangerous wounds 
upon horses, must possess an energy of about 282 foot
pounds. This requires, for bullets weighing forty-two 
to the pound, a remaining velocity of 874 foot-seconds. 
A muzzle velocity of 1, 600 foot-seconds for a 15-pound 
shell yields 874 foot-seconds remaining velocity at 3,500 
yards. 

The shrapnel shells of guns in the hands of the Boers 
have been found fused for 5,200 yards. The English 
field-gun shrapnel is fused for 4, 000 yards. Boer shrap
nel, possihly from guns of the siege variety, though 

. there is no definite information on this point, has been 
found effective at 5, 100 yards; in other words, at a 
range of 1, 100 yards beyond the possibilities of English 
field-guns. Not only have the British pieces been 
found weak in range, but they have proved altogether 
too heavy both in gun and carriage. The British 
reports from the front summarize the needs ill the 
demand for a gun that will shoot accurately and de
liver shrapnel effectively at 5,000 yards. This will pro
bably invoh-e a reduction in shell weight, but judging 
from the guns in the hands of the Boers, it should not 
mean a 100;s of mobility. 

The whole question is a most important one, and 
now that the United States is on the eve of adopting a 
new gun, the lessons from South Africa have especial 
value. The inventive resources of this country, and 
the weIl·known mechanical skill of its people, should 
make it possible to evolve a weapon the superior of 
any abroad. We have developed naval guns and sea
coast weapons and carriages of remarkable strength 
and power, but the rapid-fire field giln of high power 
is lacking. There is every reason to believe, however, 
that this condition will not long exist. 

••••• 
PALISADE PRESERVATION. 

The two Commissions-the New .Jersey and the New 
York Commission-which have been invest.igating the 
question of preserving the Palisade cliffs from further 
devastation, have presented theil' reports after six 
months' work. The Commissions have held joint and 
separate sessions. The New .Jersey Commission's re
port says that the natural beauty of the Palisades has 
been marred and is threatened with further spoliation 
in two ways, first, by the blasting away of the cliffs 
to procure stone for street and road-making purposes, 
and, second, by the occupation of the river shore by 
unsightly business structures. The ease with which 
the cliffs can be quarried and the stone removed by 
water makes the Palisades a peculiarly attractive field 
for the quarryman. Some of the quarri e8 are now 
running day and night to supply the demand for their 
output, and there is every reason to believe that in the 
course of time the section above Fort Lee will become 
as badly mutilated and as completely destroyed as the 
old section has already been. 

In the way of preservative measures, both the New 
.Jersey and the New York Commissions make the fol
lowing recommendations: First, that the plateau 
above the edge of the cliffs may be eliminated f"om 
the discussion because of the large expense which its 
purchase would entail. It is deemed desirable to give 
authority to purchase such parts of the upper plateau 
as shall be deemed advisable by a permanent Palisade 
Park Commission. in order to give the public access to 
the cliffs and to enable them to enjoy the view there
from. At present there exists no corporate body hav
ing any authority to hold for public use any parcel of 
Palisade real estate which might come into its posses
sion .by purchase, gift or bequest. The first action to 
be taken in the matter should be the passage of au act 
by the Legislature constituting the permanent com
mission already referred to, with power to acquire and 
hold for the State as much of the land between the 
edge of the cliffs and low-water mark as may be 
deemed necessary to prevent further destruction of the 
Palisades. The land so acquired would constitute a 
park .through which might run a boulevard. A bill 
·providing for such a commission is in course of prepar
ation and w ill be submitted to the I�f'gislature. The 
commissions also advise the passage of an act for
bidding the granting of any further riparian rights 
along the strip to be protected; 

••••• 
THE "KAISER WILHELK" AGAIN ]lREAKS HER 

RECORD. 

The " Kaiser Wilhelm der Grosse," of the North
German Lloyd line, added another record to her many 
brilliant passages. She reached Cherbourg on her 
last trip after covering 8,077 knot s in five days and six
teen bours-an average speed per hour of 22'63 knots. 
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. It would seem from this as though the great" Deutsch
land, " which is nearing completion for the Hamburg
American line, will have to utilize all of her 35,000 
horse power to obtain the coveted blue ribbon of the 
Atlantic. 

• •••• 
MAGNETISM OF THE EARTH. 

H .  A. Rowland, Professor of Physics at the .Johnl" 
Hopkins University, has just announced a remllrkable 
discovery of great importance, being no less than au 
explanation of the cause of the magnetism of the earth. 
Dr. Rowland commenced his experiments nearly a year 
a�o. The subject attracted him, owing to the lack of 
explanation of the theory of the earth's magnetism. 
His experiments will soon be reported fully. The ap
paratus used consists of a s imple Illetal wheel revolved 
upon a shaft by means of an electric motor. The 
wheel itself is wound wi�h several miles of fine wire, 
and in this magnetism is developed when the wheel is 
revolved. About the wheel is a casing of brass about 
a half inch from its circumference, leaving a space be
tween which Illay be said to represent artifiCially the 
layer of atmosphere about the earth. Dr. Rowland is 
now working to show that the faster· the revolution of 
the wheel, the greater will be the magnetism developed. 
He has already shown that magnetism is produced in 
this· revolving body; and although upon such an infini
tesimal scale in the laboratory experiments, Dr. Row
land is convinced that the principle holds good for the 
earth and other bodies as they revolve through space. 

The immense weight and great speed with which these 
bodies rotate add to the amount of magnetism which 
they pl"OduC!e. It will take a long series of delicate ex
periments to bring out the various phases of the rela
tion of magnetism to the speed of the revolving bodies. 
The results which have been obtained so·far have been 
so satisfactory that work will be continued on this 
line. 

• ·e, • 
TORPEDO ]lOAT KAKES OVER 35 KNOTS AN HOUR. 

The "Viper" has recently passed through her offi
cial trials with very creditable results. in four con
secutive runs over a measured mile she attained a 
mean speed of 34'8 knots an hour, the fastest mile being 
covered at the rate of 35'5 knots. The maximum speed, 
therefore, was equal to just 41 miles an hour. On her 
prelim inary trial the" Viper," when indicating about 
7.500 horse power, ran at the speed of 32 knots an hour. 
It is said that on her recent full-power trial she indi
cated ·between 10,000 and 11,000 hOl'se power_ This 
vessel, as our readers are aware, is an enlarged" Tur
binia," her length being 210 feet, beam 21 feet, draft 7 
feet, and displacement 325 tons. The record speed for 
any vessel was originally held by the "Turbinia," 
which was also propelled by a turbo-motor. Subse
q uen tly the torpedo boat "Hai Lung," built by 
Schichau for the Chinese navy, a boat driven by re
ciprocating engines, was reported to have made 35 
knots an hour, which was within half a knot of the 
present record. It is claimed, however, that the 
"Viper" will be subsequently improved so as to add 
another knot or more to her speed_ 

• • •• 
A REMARKABLE COLLECTION OF LAMPS. 

At the National Museum, in W ashington, there is a 
most interesting exhibition of lam·ps brought together 
under the direction of Mr. W alter Hough, who is an 
expert on the subject and whose writiugs on the light 
and fire of Eskimos are most interesting. The lamps 
are of all ages from the time of the Pompeinn and Ro
man lamps up to the present day. Some of the lamps 
are of great interest, as, for instance, the firefly lamp 
from the W est Indies. The lamp is about 18 inches 
high and built in three stories, made of wicker and 
bamboo cages with little doors. The fireflies are im
prisoned in this and cared for and fed. The .Japanese 
lanterns suspended from sticks are of JDany types. 
Among the Chinese lamps are those made of bamboo 
which are used to light alleyways. They are a fre
quent cause of conflagration. Old English horn lan
terns, or " Ian thorns " as we ought to callJ them, would 
delight the heart of the collector of curios. There are 
also olive oil lamps, Eskimo lamps, etc. The collection 
is worthy of considerable study. 

.... � .. 
A WARNING TO THE INVENTOR. 

Intending exhibitors at the Paris Exposition will do 
well to protect their inventions by means of foreign 
patents before sending their devices, for international 
expositions have always offered a splendid opportunity 
for unscrupulous imitators of new devices and inven
tions to pirate them if they are not covered by foreign 
patents. It is also believed that trademarks will be 
infringed in the future as in the past. The Parisian 
"Inventors' Academy" is also attempting to do an un
usually large business, and there are so many pitfalls 
arranged for the inventor that it would be well before 
making contracts of any kind to make sure of the 
standing, financial and otherwise, of the firms which are 
to attend to American exhibits. The United States 
Commission will undoubtedly be glad to give infor
mation on this point and to protect in te nd ing exhibi
tors in all posSible wafs.. 



THE NEW CROTON DAM-NEW YORI: CITY'S 
WATER SUPPLY. 

Ne w York city is favored with a water supply which 
is not only plentiful, but is of an exceptionally good 
quality. The Croton watershed, froin which it is 
drawn, is located from 30 to 40 miles north of the city, 
and has a catchment area of 362 miles and an average 
yearly rainfall of 46 inches, the average yearly flow 
being 135,400,000,000 gallons. The Croton reservoir, 
from which the present water sup-
ply of the city is conveyed by two 
aqueducts is located about six miles 
from the mouth of the Croton River, 
which empties into the Hudson. It 
was constructed about fifty years 
ago and has a capacity of 1,000,000,-
000 gallons. The Croton reservoir 
was built about half a century ago; 
subsequent to its completion several 
others of various capacities have 
been built further back in the high
er levels of the Croton watershed. 

River around the dam during the progress of the work. 
This channel, which is a conspicuous feature in our 
first illustration, was formed by constructing across 
the axis of the dam 600 feet of wall, 20 feet l;J.igh, with 
two wing dams at each end of the wall, the width of 
the channel thus formed being 125 feet measured from 
the toe of the hill. 

The cross section of the dam (Fig. 3) shows the up
stream face to be approximate ly vertical, while the 
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dam which intersects the temporary river channel. The 
retainiug wall of the channel will not be removed, but 
is now being incorporated and built into the perma
nent masonry. A narrow channel is being left for the 
passage of water, and this will serve for drainage until 
the large blow-off gate-house which is to be erected at 
this point has been built. The latter will contain three 
48 inch pipes, and through these the resf'rvoir water will 
flow during the construction of the dam. After its 

completion they will be used for 
emptying the reservoir wheneve r it 
is desired to inspect it. 

Although the CI'oton works suf
ficed for the population of 350,000 
which New York contained at the 
time they were built, they have 
long since grown inadequate to the 
needs of the present population. 
The new Croton dam, which is 
being built across the valley at a 
point 3)4 miles below the old dam, 
is part of a great scheme for in
creasing the t.otal capacity of New 
York city's water supply to 75, 000.-
000,000 gallons. In some respects 
the new dam will be the most monu
mental work of its kiud, for while 

'l'he present series of illustrations 
show that this great engineering 
work is within measurable distance 
of completio n, and it will probably 
be opened in the year 1902. As soon 
as everything is ready, the blow-off 
gates will be shut and the dam will 
be allowed to fill.\ As it does so, a 
great change will take place in the 
appearance of this picturesque 
valley, which will ultimately be 
filled with a vast sheet of water 
that will back up as far as the well
known Croton Falls, fifteen miles 
up the river. As the crest of the 
new dam is 30 feet higher than the 
crest of the old Croton dam, 3� 
miles up stream, the lattllr will dis
appear from view entirely, being 
buried 30 feet below the surface of 
a beautiful lake eight square miles 
iu extent, which will henceforth 
form not the least attractive feature 
of this most attractive country. Fig a.-Section Through Croton Dam, Showing the Excavation, Completed Masonry, 

and Refilled Material. The whole work is being carried 
out by Messrs, Coleman, Breuchaud 

& Coleman, under the immediate direction of Divi
sional Engineer C. S. Gowan. 

there are dams that are longer on 
the crest and that impound a greater amount of water, 
there is none that equals this in its enormous height 
and the great area of its cross· section. 

The dam will consist of three portions. The 
first 400 feet on the south side of the valley will be 
an earth dam, with an interior masonry core wall. 
'l'he commencement of this core wall is shown at the 
extreme left of the dam in our illustration, Fig. 2. It 
reaches from the hillside to a massive wing·wall 
which extends down stre am at right angles to the axis 
of the dam. This wall will also be noticed in the same 
engraving. Next to the core wall portion is the 
masonry dam, which is 650 feet in length and extends 
to within 200 feet on the north side of the valley, where 
it bends sharply back to the right and runs up the val
ley, paralle l to the con
tours of the hillside, for 
a distance of 1,000 feet, 
finally· turning in to a 
junction with the hill
side. This last 1,000 feet 
is the spillway, and on 
account of its g reat 
length and width it will 
be amply able to take 
care of any flood that 
COllies down into the 
lake, even should the 
flood be caused by the 
bursting of one or more 
of the upper reservoirs. 

other face slopes up stream at an angle of about 45°, 
rouuding up into the pe rpendicular at the coping. The 
bulk of the masonry will lie out of sight below the bed 
of the river, the depth from the bed of the river to 
the lowest course of masonry being 131 feet. As fast as 
the masonry was built up in the trench, the excavated 
material was brought back in cars and dumped in the 
trench. The new bed of the reservoit' as thus filled in 
will be about 134 feet above the foundation, while 
the water level of the dam when full will be 160 
feet above the new bed; the total height of the ma
sonry from foundation to crest will therefore be 
about 300 feet. The masonry has now beeu completed 
to slightly above the level of the new bed, the amount 
of rubble masonry already laid being about 4 75,000 

• • • 
Heat Radiation of' the Stars. 

The author commences by reviewing the negative 
results of C. V. Boys, who used in connection with a 
16-inch reflecting telescope a radio-micrometer sensi
tive enough to show the heat equivalent to that of a 
candle 1'71 miles away. E. F. Nichols, of Dartmouth 
College, has spent much time in perfecting the radio
meter, and the present form of the instrument is for 
certain purposes considered superior to either the 
radio-llIicrometer, bolollleter, or thermopile. In July, 
1898, Nichols was invited to teat his instrument at the 
Yerkes Observator�', and the apparatus was installed 

In Fig. 3 we show a 
cross-section t h r 0 u g h  
the masonry dam at 
its deepest point. In 
order to find a satis
factory foundation, it 
was neces s ary to ex
ca vate a huge trench 
across the valley, re
moving all of the sand, 
g r a  v e  I and hardpan 
until solid and com
pact foundation rock 
was laid b a I' e. This 
necessitated digging the 
trench to a _maximum 
depth at the cente r of 
131 feet below the origi
nal bed of the river. 
The vast amount of 
material th us removed 
was carried by cars and 
dumped above and be-

Fig. 4.---Excavation, iao Feet Deep, for the Dam Foundation. 

in the heliostat room, 
w"hlll'e the stability was 
so perfect that deflec
tions to tenths of a mil
limeter c o  u I d be ob
served. The radiometer 
used consisted of a sus
pension system formed 
of two mica disks, each 
2 rum. in d i ame t e r ,  
blackened on one face, 
a n d  supported by a 
light cross arm on either 
side of a thin glass staff, 
hung by an exceedingly 
fine quartz fiber in a 
partial vacuum. Both 
vanes were exposed to 
the radiation of the sky 
at the focus of a sil vered 
glass mirror of 24 inches 
aperture, fed with light 
by a siderostat outside. 
'l'he rays entered the 
radiometer through a 
small window made of 
fluorite. With the ap
paratus so arranged a 
deflection of 0'1 mm. 
would be given by a 
candle fifteen miles dis
tant, neglecting loss by 
reflection and a t m o
s p h e r  i c absorption. 
Seven determinations of 
the heat radiation of 
Arcturus gave a mean 
deflection of 0'60 mm. 
Veg a gave a mean de
flection of 0'27 mm. AI-low the dam in the em

bankments which will 
THE NEW CROTON DAM-NEW YORK CITY WATER SUPPLY. 

be noticed in our engravings. The width of the trench 
at the bottom was over 216 feet, this being the grea test 
breadth of the masonry foundation. The work of ex
cavating was commenced in 1892 and completed in 1896. 
During this period it was necessary to l'emO\'e 1.100, 000 
cubic yards of material. The appearance of this great 
excavation when only partially completed in shown in 
Fig. 4. Another important preliminary work was that 
of providing a temporary channel to convey the Croton 

eubic yards out of a total amount in the completed dam 
of 650, 000 yards. From the bed of the reservoir to the 
crest of the dam the masonry will be faced with a very 
handsome, light-colored granite, which will have the 
appearance of marble, and with the parapet and orna
mental finish which it is intended to give the crest, 
the finished structure will have an exceedingly hand
some and imposing appearance. 

The illustration, Fig. 1, shows that portion of the 

though the quantitative 
value of these results is not insisted upon, the author 
considers that they show the reality of the detection of 
stellar heat radiation. -G. E. Hale, Astro. Ph�·s. Jour. 

THE widow of the great phYRiciRt Hermann von Helm
holtz is dead. Her salon at Heidelberg and in Berlin 
was the great center of those interested in German 
science and art, and the late Emperor and Empress 
Frederick were frequent visitors there. 



JANUARY 20, 1<)00. 
A GUARD FOR THE PROJECTING PAR'l:S OF 

M ACHINERY. 
To provide a protector for set-screws and other pro

jecting parts on revolving collars, shafts, pul leys, 
ch ucks, and the like, is the purpose of an invention 
which bas been patented by Joseph A. C1ercy, 221 W. 
123d street, Manhattan, New York city. Fig. 1 shows 
the guard appl ied to a collar adjacent to a loose pulley. 
Fig'. 2 represents a simpler, modified form of the device. 

'],he guard comprises essentially a spring-band coiled 
about and extendin g ovel' the head of the projecting 
part, which in the illustration is a set·scre w securing a 

A GUARD FOR THE PROTECTION OF PROJECTING 
MACHINE·PARTS. 

collar adjacent to a pulley on a revolving' shaft. The 
end of the band is formed with a long slot which re
ceives the screw to prevent the displacement of the 
band. '1'he ends of the band overlap. And the o ver
lapping end of t h e  band is provided with lugs which 
straddle the side faces of the collar and the sides of 
the other end of the band. 

When the guard is  placed in position, the band is 
opened wide enough to receive the collar and set· screw 
and is then allowed to spring' into place. Such a band 
can be used on collars of different sizes. If, however, 
it be desired, the band can be made for special sizes. 
In order to save material. the construction shown in 
Fig. 2 has been devised, in which construction the 
band is formed at both ends with lugs straddl ing only 
the collar. The ends of the band do not overlap, but 
are separated and in contact with the col lar at points 
remote from the set-screw. 

The guard is easily applied and sel'ves to prevent 
the clothing of  workmen from being caught by the 
projecting part. 

• • • • • 
THE PIERCE CUSHION-FRAME, CHAINLESS 

BICYCLE. 
In order to relieve the rider of the shock due to in

equalities in the road, many bicycle manufact urers 
have provided their wheels with cushioning' devices, the 
most common form of which is a coil spring located 
within the rear tube and yielding under the weigh t  of 
the wheelman. But the spring-supported saddle has 
the defect of changing the distance between the sad
dle and the crank-hanger, and thereby causes a loss in 
the application of power. With the object of provid
irig a c u s h i o n  
f r a m e  w h i c h  
would yield under 
the r i  d e l' ,  but 
which would con
stantly maintai n 
the distance be
tween the pedal 
and the saddle, 
the G e o r g e  N. 
Pierce Com !,Iany, 
of Buffalo, N. Y. ,  
1 1  a v e devised a 
n o v e l  arrange
ment which has 
very successfully 
withstood tests far 
more severe than 
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must be employed esseIltially different in construction 
but like in function. 

With this end in view the driving-shaft bevel-gear is 
mounted within a crank-bracket composed of two side
pieces firmly fastened together. In a central raceway 
on the outer periphery of the bracket, balls are placed 
which are received by a corresponding raceway in a 
bearing ring rigidly connected with the lower front 
tube and the seat mast. The two side members of the 
crank-bracket, being firmly fastened together, rock on 
this bearing and, acting in conj unction with the cush
ion and rear h inge joint, serve the same function as 
the flat plaie-spl'i ng previously mentioned. 

Besides tak ing up the shock caused by obstructions 
in an uneven road, the cushion frame with its  rocking 
bearing at the crank hanger possesses the merit of re
lieving the wheel of much of the stram to w:hich a 
bicycle is subjected both in climbing hills and in riding 
over rough surfaces. 

. . .  , . 
HUlIlan Hi bernation In Russia. 

It has been recently brought to light that the Rus
sian peasant, in  certain districts, suffers from a chronic 
state of famine, which occurs annually and is more or 
less severe, according to circumstances. In the official 
report given by the Bureau of Statistics of the Depart
ment of Pskov, some interesting facts are brought out, 
which seem to show to what extent man adapts him
self to diverse external conditions in the struggle for 
existence. 

In those districts suffering from a lack of crops, 
which has become almost a chronic state, the inhabit
ants have elaborated a method for adapting themselves 
to the want of provisions which is perhaps unknown 
in other parts of the civilized world. This means is 
called in Russia " lej ka," signifying lying down or state 
of repose. It is in fact a kind of hibernation, as will 
be seen from the description which has been given. 

In those cases where the head of the family sees, 
toward the end of autumn, that by a normal consump
tion of his supply of wheat it will not last him until 
the end of the agricultural year, he makes arrange
ments to diminish the ration as m uch as possible ; but 
knowing that in this case it will be difficult to pre
serve the functions at their normal height and to main
tain the health and especially the physical force neces
sary for the work of the spring, he and his family 
plunge themselves into the " lej ka, " w h ich means that 
everybody simply goes to bed, lying down upon the 
flat stove, according to the proverbial Russian custom, 
or in the warmest corners, during four or five months. 
He gets up only to replenish the stove, or to eat a 
piece of black bread dipped in water. The peasant 
tries to move as l itt le as possible and sleep as much as 
he can. Stretched out upon the stove, he preserves 
the most complete immobility. His only care during 
the long winter is to expend as little as possible of his 
animal heat, an d for that reason h e  tries to eat and 
drink lesR, move less, and to diminish in  fact the vitali
ty of the body. Each slwerfluous m ovement is trans
lated into a corresponding diminution of energy, which 
in turn increases the appetite and obliges him to ex
ceed the minimum of his rations ; this minimum being 
regulated by the quantity of provision that will carry 
him over until the next harvest. T h us i nstinct com
mands him to sleep as much as possible. Obscurity 
and silence reign in the hut, where in the warmest 
places, either singly or cro wded together, the members 
of the family pass the' state of hibernatIon. 

During the course of the famine of this year, the 
press has several times noted cases of this kind, but 
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AN IMPROVED CHAIN PIPE·WRENCH, 

A new chain- wrench for use upon pipe shafts and 
coupling·rods has been iu vented by Philip H. Bohner, 
of Peckvi l le, Penn . ,  and Charles A. Bohner, of Paducah , 
Tex., which wrench insures a firm, positive grip at all 
times, and an instant release when desired. Fig. 1 is a 
perspective view of the chain-wrench. 

With each side of the links of the chain toothed 
gripping-disks are connected. To the end link a lever 
is pivoted, having a forked hook, the members of 
which freely receive the links, and also engage a pair 
of disks to close the wrench. When the chain is passed 
around a p ipe and the hook engages the correspund ing 
pair of disks, then upon swinging the lever upwardly, 
that part of the chain is tightened encircling the pipe. 

A CHAIN·WRENCH FOR PIPES AND SHAFTS. 

The toothed disks are firmly forced into engagement 
with the outer pipe-surface, so that the pipe is  turned. 
The pivots for two adjacent l inks on a pair of disks are 
arranged d iametrically opposite each other, so that the 
pull of the l inks is exerted in the proper direction 
w hen the chain embraces the pipe. Upon swinging the 
lever down, the forked hook immediately moves out of 
engagement with the corresponding pair of disks. 
Hence the chain is instantly released. 

It will be observed that the forked hook extends for· 
ward beyond the point of connection of the lever with 
the end link. Consequently the hook doe s  not com
plately disengage the pair of disks upon returning the 
lever for a new grip. 

When the teeth on the disks are worn away, the 
chain can be reversed, so as to make use of the teeth 
on the other side of the disks. 

Atolll ic Weight of KadlulIl. 

Demarcay's work on the spectrum of radium brought 
out the fact that as the proportion of the radio-active 
constituent in the barium chloride becomes greater, 
certain s pectrum lines increase in brightness. The 
other conditions being equal, this gives a definite and 
valuable indication that the radio·active substance 
has a distinct existence apart from all known elements. 
Following up this hint, Sklodowska C urie has en
deavored to determine the atomic weight of rad i um, 
or at least to get some information as to its order of 
magnitude. For that purpose she subjected to frac
tional disti llation a mass of purified radiant barium 
chloride, obtained from half a ton of uranium residues 
supplied by the Austrian govern ment. She further 
treated the chloride by fractional precipitation in al-

cohol. The highly 
active substance 

those to which a 
bicycle is ordina
rily s u b  j e c t e d. 

SECTIONAL VIEW OF , PIERCE CUSHION·FRAME CHAINLESS BICYCLE. 

obtained was used 
f o r  determini ng 
the atomi c  weight 
by means of the 
silver nitrate re
action. The val
ues thus obtained 
varied from 140 to 
145'8, as against 
the atomic weight 
of inactive barium 
137'7 found at  the 
same time. This 
of course leaves 
the atomic weight 
of " radium " in
determinate, but 
it is clear that ra-

In the Pierce chain-driven wheel, the usual spring i s  
supplemented by a hinge-joint a t  t h e  lower extremities 
of the rear forks and by a flat plate-spring connecting 
the crank-bracket with the lower rear tubes. From 
this construction it follows that, u nder the rider's 
weight, the entire frame will yield, and Ilot merely the 
saddle, with the result that the distance between the 
saddle and crank hanger will always be constant. 

In the chainless bicycle, it is evident that the flat 
plate-spring between the crank bracket and lower rear 
tubes cannot be used, and that some arrangement 

u p  to the present time it has been generally unknown 
that the lejka was not a temporary or accidental affair, 
but a regular system elaborated by a series of genera
tions of peasants, who are accustomed to consider the 
half-ration as the rule, a sufficiency as an unattainable 
ideal, and hunger as an inconvenience to which he can 
" adapt " himself by the winter's sleep. It would be 
interesting to obtain further details as to this state of 
hibernation, as, aside from the m oral question involved, 
it is of interest from a physiological and psychological 
point of view. 

d i u m  is not allo-
tropic barium, since no allotropic forms of an element 
have different atomic weights. And further, whatever 
be the atomic weight of radium, it must be greater 
than that of barium.-S. Curie, in Comptes Rendus. 

. . . � .  
THE department of water supply of New York city 

is now preparing specifications for filtering plants 
which the department intends to' install at the Spring
field pond in the Ridgewood watershed. This pond 
was cut off from the Brooklyn mains early in the sum
mer on account of its pollution by several slDall towns. 



The Protection of Inventors. 

'.ro the Editor of the SCIEN'I'IFIC AMERICAN : 
Yours containing several ' copies of your " Patent 

Tricks " received and same forwarded to Hon. P.  M. 
Jack, House of Representatives, Washi ngton. He 
writes me saying he has received them and will do 
what he can in the matter. My own idea is that i f  a 
reprint of " Patent '.rricks " was inclosed with every 
patent sent out from the Patent Office, that depart
ment would at least have done its d uty in warning its 
patrons of the traps and swindles awaiting them. 
Letters to  Congressmen in cases of this kind have 
great backbone stiffening properties, and one from 
you would, 1 think,  have considerable weight. 

Indiana, Pa. , January 8, 19(')0. 
. , . , .  

EDWARD ROWE. 

L iquid Air as a Blasting Agent. 

To the Editor of the SCIENTIFIC AMERICAN : 

In an article that ap peared in your columns some 
months ago, I stated what was known about the trial 
of a liquid air expl osive in the blasting operations con
nected with the constructi on of the Simplon Tunnel. 
There is an i nteresting article in the January nU1uber 
of Cassier's Magazine, deal ing with the engineering 
features of this work. Some additional facts are given 
in regard to the liquid air explosive, the most interest
ing being contaiued in  a foot- note. It is that the new 
explosive has been abandoned. It  is to be remem
bered that the conditions surrounding its trial were 
especially favorable to it. This constitutes another 
• .  hard fact " to be pasted on the prospectuses of the 
heavily capitalized liquid air companies that are now 
l1Iost generously offering the investing public a chance, 
to share in the marvelous profits that must accrue to 
stockholders-if there were not so many hard facts 
that financial verbiage cannot down. 

January 8, 1900. FRED. H. MCGAHIE. 

HOW A WEATHER M AP IS MADE. 
In most of our large cities weather maps are dis

played daily in all public places and they are of great 
int&rest, not only to amateur meteorologists, but to the 
general public as w el l .  Of cou rse, the average person 
cares more aboat  forecasts than he does about the map 
proper, but at the same time the n umber of those who 
daily consult  the weathet· map is  large. In New York 
city the Weather Bureau is  on the top floor of the 
American Surety bui lding, and the active work of 
forecasting and the preparation of the weather map is 
carried on in  these roums, while the observations are 
made on the roof. The local forecast official and his 
assistants reach the office early in  the morni ng, for the 
forecasts are issued about 10 A .  M. and maps are issued 
to the public about 11  o'clock, and a vast amoun t of 
preli mi nary work m ust be done. In addition to the 
local observations taken by means of self-recording in
struments, telegraphic messages are re ceived showing 
the observations taken at 8 o'clock A. M. i n  seventy
six statiuns of the United States ; observations from 
Sandy Hook are also telegraphed in. Messages from 
t he observing stations are all telegraphed to Washing
ton and are i n  turn transmi tted to all of the important 
stations from which wt'ather maps are issued. 

The Weather Bureau possesses a remarkable code 
system of telegraphing. The exact condition of the 
weather of New York city might be given by the follow
ing cipher telegram : "YORK-BINNACLE -HUNNE
WELL-RENOWN-O U'.r MOST - FO(,· -- PERMIT." 
Messages of the same length from each station are 
received by the telegrapher, and from these messages 
the observer, or the local forecasting official, as he is  
termed, makes u p  his weather m ap and from them he 
gets valuable i n formation for  his forecast as  to me
teorological conditions all over the couutry. 

We will now analyze the telegl'aphic cipher report of 
the observations given above_ .. York " is simply the 
cipher-address ind icating the location of the station ; 
the word " Binnacle " is a spacial code word for both 
the barometric pressure and the temperature. If, for 
example, the barometet· should be stationary for two 
or three days, and the temperature varied, different 
words would be used each day at the same time ; 
a syllable of the word telegraphed each day wou ld 
indicate a stationary barometer, while a key to the 
changing of the temperature would also be given. 
In " Binnacle " t he first two letters, " BI," mean 30 '16 
inches barometric pressure, and " N A "  indicate a 
temperatu re of 62 degrees Fah ren heit. The next word, 
., Hunnewel l ,"  refers to preci pitation, the " NE " being 
the sign ificant syllable indicating a precipitation of 0 '64 
i nch, In  morning reports " H "-words are u sed, and 
at night " L "- words are used. The word " Reno wn " 
indicates the direction of the wind, the state of the 
weather and maximum temperature for the last twenty
four hours. If the word begins with " R, " it is under
stood t hat the w i nd is west, but if the word begins 
with " F," the wind is east. The " E "  follo wing the 
. .  R "  indicates cloudy weather, while the syllable 
" NO " indicates a maximum temperature of 68 de-
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grees. The word " Outmost " refers to the velocity of 
the wind and the minimum temperature for the last 
twelve hoUl·s. The word " Fog " is not a cipher word, 
and fully explains its meaning. The word .. Permit " 
means that the maximum wind velocity in past t welve 
hours was 56 m iles from the west. The observers are 
very expert in handling these ciphers, and a message 
of this  kind is translated almost al ways without the 
aid of the large code book. The code system, as has 
already been said, is most elaborate, and is based on 
the value of certain letters i n  certain positions. 'Thus, 
A=2, E= 4, 1 = 6, 0=8, U or Y=O , B = l, ,D = 2, F = 3, 
G=4, M � 5, N = 6, R = 7, 8 =8, T=9 : thus, in the word 
.. Binnacle " the " N A "  will be seen to have the value 
of 60+2, which, of course, means 62 degrees, the " A "  

being in the units place. 
With the aid of all these observations, which are 

taken from telegrapher to tlie forecaster, the latter 
makes his map. 

Blank weather maps are used, and he indicates o n  
o n e  of them the various barometric pressures a n d  tem
peratures. He then draws the " isobars " ot' contin uous 
lines on the Itlap which pass through points of equal 
ai t· pressure. He then draws on another map, with a 
different colored pencil, the " isotherms,-' dotted l ines 
which pass through poi nts of equal temperature. Va
rious svm bols indicate the state of the weather. Th us, 
a circl� indicates .. clear ;" if one-half of it is black, it 
is " partly cloudy," or  i f  al l black, it is . .  cloudy;" an 
" R" within a circle means rai n ;  " S, "  sno w ;  and if a 
report is missi ng, an . .  M" is put i n  its place. An ar
row which passes through a circle indicates the direc
tion of the wind. 

As soon as a map is made in  manuscript, it  is given 
to an engraver, who transfers i t  to a chalk plate. He 
uses three maps for the purpose, one showing the 
state of weather and the direction of the wind, one for 
the isobars and the other for the isotherms, and, whi le  
he is doing this, the forecast official is making up 
the forecast for the  day. 

The chalk plate process is very rapid,  and has been 
found to possess marked advantages over the old 
styles of duplication, in which stencils were per
for'ated, as in the neostyle and cyclostyle processes. 
In brief, the chalk plate o utfit consists of a b lued steel 
plate covered with a composition unaffected by heat, 
which adheres firmly to the plate. The composition 
can be made of various materials ; an article on the 

STEEL STYLUS FOR CHALK PLATE WORK. 

subject was p ublished in the SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 720, dealing wi th  the technical side 
of the composition. The idea of the process is to 
scrape away the portiOn of the chalk covering where 
the lines or lettering are to appear on t h e  printed map. 
This is done with the aid of a stylus which somewhat 
resembles a bent pin. A new plate is used for each 
llIap, and the composition is then scraped off and the 
platt' is sent away to be recoated. The engraver 
places one of the maps o ver the plate and lightly 
scores the vadous points which he is to engrave with 
an agate stylus. It should be understood that the 
plate when finished wi l l  consist only of  l i nes, symbols 
and figures. Tht' map proper, showing the contour of 
the coun try, its political di visions, cities, natural fea
tures and observing stations, i s, of course, lithographed 
in large quantities and sent to the observing stations. 

A small steel instrument is used to llIake the circles. 
This instrument somewhat resembles a s lilall  pai r of 
compasses and rests on a large foot to avoid removing 
any of the chalk surface. After the circles have all 
been put in, the operator indicates the state of the 
weather, that is to say, he lOay scrape out all of the 
chalky material w h ich the circle circumscribes, thus 
indicating rain, or only one-half of the circle may 
be taken out, indicating partly cloudy. Letters in the 
circle where necessary are put in  with a styl us, and the 
d irection of the wind is then indicated by oblique lines 
and arrows. In doing this work a stylus provided 
with a rubber tube is used. The engraver squeezes 
a b ulb connected with it, and the air passes down the 
handle of the stylus and through a small opening and 
set'ves to blow away the chalk dust caused by the cut
t ing. After this is completed he then takes the second 
map from the forecast official, showing the isobars. 
They are transferred to the chalk surface with the 
aid of a styl us, as above. They are rapidly cut out 
by one of the steel points as shown i n  our engraving. It 
does not usually take more than three or four minutes 
to perform this operation. The barometric pressures are 
then written in with the aid of the ordinary stylus. 

The map containing the isotherms is then treated i n  
the same way, and the temperatures are located on the 
map at the termini  of the lines. What are termed 
" highs and lows " are then put in. These words are 
prin ted frolO type at the proper parts of the map. A 
small portion of the chalk is scraped away to admit of 
a slug, and after the casting this slug is knocked out 
and the type word cut in brass is inserted . The plate 
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is then dusted off and is taken to the basement, where 
it is put in a casting box, and, after being warmed, hot 
stereotyping metal is poured on the face. Wherever 
the steel point has removed the chalk surface the 
metal flows, making a sharp cast. After cooling, the 
stereotype plate is removed, and it  i s  then sawed to 
shape with a jig saw. It is secured to the press by 
lugs cast on the plate, and the brass type is inserted in 
the three or four  places which have been left for them 
by the slugs. The printing press is across the IJ al l  
from the offices, and it  has t h e  unique distinction of 
being the h i ghest printing press in the world as far as 
bei ng artificially raised is concerned, as it is nearly 300 
feet above the street. It is driven by electricity, and 
as fast as the maps are printed off they are at once put 
up in  wrappers and are sent out to the post office. 

The bottom of the weathet· map contains the for'e
cast, a brief note on the weather conditions, and the 
observations taken .at eight A. M.  from all parts of the 
country which have been recei ved i n  cipher_ by tele
graph, as already explained. About 800 of the maps 
are issued in New York, and they are usually all 
printed by eleven o'clock. The forecast is usual ly com
pleted by hal f past n iue o'clock ; the maps are sent to 
various  hotels, public bui ldings, etc. , where t hey will 
be displayed for the benefit of the public. They are 
sent by lIIaii and aril treated as first- class matter. The 
Weather Bureau is connected with the telephone ex
change, and a large n umber of forfca�ts are gi ven out 
over the telephone to i nquirers. \Ve are indebted to 
Mr. E. H. Emory, local forecast official at New York 
city, for courtesies in  preparing the present article. 

.. '  . . .  
,l utomobil e News • 

During the month of D�ce lll b�r, according to the 
Paris edition of  the Herald,  708 accidents were caused 
by horses, resulting in 52 deaths an d 656 injuries. In 
the same period there were only 21  automobile acci
dents and only one death. 

l!'rom a pictUresque point of view the old stages will 
be missed from F ifth A venue when the new automo" 
bile stages are introduced, bilt the advantages will be 
much greater. A conductor wil l  necessarily have to 
accompany each omnibus, and the driver will  no longer 
be compelled to dole out tickets and change in  envel· 
opes, but can give his undivided attention to running 
the vehicle. 

In a recent article in  The Medical News, Dr. J. J. 
Walsh points out that there are certai n  diseases which 
wil l  greatly  diminish as the result of the absence of 
the horse f t'om the city's streets. 'l'etanus, for instance, 
will  probably disappear al most  co mpletely. It is o n  
horse fodder that the germ i s  introduced into cities, 
and with the el imination of the horse, that dread dis
ease lockjaw will probably al most disappear. 

In Paris an automobil ist was driving an automobile 
at an excessive rate of  speed, and the driver of a tram 
car was doing the same thing. They crashed together, 
and a lady was caught between the two vehicles and 
her leg was broken. The automobilist was sentenced 
to two months' im prisonment without the benefit of 
the first offense law, and the drivet· o f  the tram way 
sentenced to eight days' i m prisonment with the benefit 
of this law, and they had to pay jointly $3,000 dam
ages. 

The congestion of travel in London between the east 
and west costs the trade interest of London more than 
$10, 500, 000, according to Sir J. Wolfe Barry. He would 
correct this by cutting a single mighty street 125 feet 
w ide, 5� mi les long, from east to west, and this, with 
its subsidiary connections, would cost $30, '>00,000. 
Should London continue to advance i n  the next 
twenty years as it  has done in the past twenty years, 
something of this nature wi l l  have to be considered. 
The automobile wil l  undoubtedly assist in straighten
ing out the confusion. 

Purple Rainbow-. 

The Grand Duke Leopold Ferdinand gives an ac
count, in the Meteorologische Zeitschrift, of his obser
vation of a purple rainbow on the 8th of August last, 
near Przemysl. This locality has an altitude of 270 
meters. During the night a heavy dew had fallen ; 
near morning the temperature was 12° C. At the 
northeast appeared somber nimbus clouds, when at 
3 : 45 A, M. the zenith assumed a strong reddish tint, 
this color increasing toward the northeast, and at 4 
o'clock appeared a rainbow of exceptional width and 
of a pure dark purple ; its summit was 35° above the 
horizon. Aftet· four min utes a second rainbow ap
peared, about 10° from the first, of an equal width, 
having a pale rose color. In the principal rainbow the 
purple color dominated, but the outer border was 
tinged w ith violet, and the i n ner edge was of a cherry 
red hue ; its summit gradually ascended to 50°. At 
4 :  16 the exterior secondary rainbow took an orange 
tint, then disappeared. The outer edge of the other 
became lilac, and the interior a pale cherry ; by de
grees, this latter color extended itself over the whole 
wiath of the ra,inQOw, which 'finally assumed an 
Qrange tint • .  
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Science N otes. 

We regret to note that Natural Science has been 
d iscontinued. It was recentl y p u blished by Young 
J. Pentland, of E d i n burgh, and was one of the best 
scientific periodicals i n  the world . 

At the t i m e  of the recent meteoric shower it was 
stated that a nleteorite partially wrecked a residence 
n ear Webst er City. Iowa. On i nvestigation it was 
found that the alleged fal l of a meteorite did not o ccur. 

M. C u ri e  and M ille. Curie have forwarded a note to 
the Pal'is Academy of Sciences, i n  w hich they state 
that rad io-acti ve ch loride of bari u lll possesses the pro
perty of converting oxygen into ozone- w h ich is proof 
that the rad iation represents an expenditure of energy. 

Bern ard Quaritch , prince of bookse l lers, died re
cen t l y  i ll Lon don.  H e  was famous as a dealer in rare 
and val uab l e  books. Many of his catalogues of sci
entific books were val n a b l e  from a bibliographical 
poi n t  of  view. I n  the course of  h is career he handled 
large quanti ties of scient.ific books. 

Pre,l. E. P. Allen calls the attention of The C hem i cal 
News to a case o f  corrosion of gold-plated weights 
which had heen put away for the s u m m er in a safe. 
It  is thought that the corrosion w as caused by mold,  
t h e  gold-plate, perhaps, not being com pletely i m per
vious, and the zinc b ei u g  removed from the b rass. 

The American Society for the Pro lllotion of Agricul
tural Scietlce has approved the acti o n  of the Massa
ch usetts Legislature in maintai n i n g  the Gypsy Moth 
Commission and carry i n g  o n  the i mportant work o f  
exterminati n g  the l lI i s c h ievo u s  m o t h .  O u r  readers 
w i l l  remem ber the i n teresting article  w e  h ad on the 
s u bject a short time ago. 

Some months ago we gave an account of the remov
al of the stomach of a lady who l i ved in Boston.  'fh e  
o peration was a surgical success i n  e very way, b u t  t h e  
p atient never recovered health,  sufferi ng;intensely, and 
the sufferi n g  increased u ntil the time of her death. 
Her prolonged l i fe is  evidence, h owever, that the 
stom ach i s  not absol u t e l y  essential to h uman existence. 

An in vestigation has been made by the Egyptian 
g'overnment i nto the rece nt fall of the columns of the 
H y postyle Hall  at Karnak.  The co m m i ssion appointed 
to make i n q u i ry i nto th e  cause of the disaster con
cludes that i t  was mainly dne to the removal of debris 
from the floor of the Temple, w h ich had acted as a 
partial suppm·t to the col umns, and t hat owing to i ts 
removal the water had sOlli e play around t h e  bases of 
the columns. This indicates that this  architectural 
monument is in a precarious state, and it  is hoped 
that every effort will b e  made to prevent further 
damage. 

The number of Leonid meteors ob�erved at the Uni
versi t.y of Denver d uring the recent meteoric shower 
of Nove lll ber seellls to have been larger than i n  most 
othet· places i n  the Un ited States. We are in formed 
by the Di rector of the C halll beriai n O bservatory, 
Prof. H erbert A: Howe, that a corps of volunteer o b
servers did t h e  counting on the morning of November 
16, under the direction of Prof. Spencer. The n U lll
ber of Leonids cou nted was 204. T here was, however, 
some d u plication of the work because some of t he ob
servars simultaneously watched the same quarter of 
the sky. After maki n g  a deduction for this, 150 is  the 
probable n u mber of separate meteors counted. T h e  
work w a s  considerably h i n dered a t  ti mes by clouds, as 
was t h e  case on the mornings of November 14,  15,  18, 
o n  w h ich Prof. Howe saw 30 LE'onids ; t h e  sky was to
tall y  overcast d u ri n g  the m o rn i n g  h ours of November 
1 7, so t h at n o  l II eteors were seen. Photographs were 
made o n  the morn ing o f  November 16, but the results 
were meager. 

D I'. W i l l iam A. Hammond, who was formerly S u r
geon Gen eral of t h e  U n i ted States Army, d ied January 
5, at hb hOlll e in Washi ngton . He recei ved his commis
sion as Assistant Surgeon i n  1849, and served in t h e  
West f o r  several years. H e  was aftenvard appoin ted 
Professor of Anatomy and Physiology i n  the Mary
land U n i versity t:;ch ool of Med i cine. When the Civil  
War began .  he gave up h i s  position and again en tered 
the a rm y  I n  Apri l ,  1862. he was offered the position of 
S lI I'geon-Ge neral of the A r m y  with the rank o f  Briga
d ier Ge neral,  which he accepted. He introd uced a 
n n m  ber of rad ic",1 changes, and charges were brought 
agai nst h i lll , and he was dismissed fro m t h e  army i n  
1tl64, but i ll 1878 a b i l l  was s u b m i tted to Congress au
thorizing the Preciiden t  to re v i e w  the action of the 
court-m artial,  and i n  1879 President Hayes restored 
Dr. Hammond to h i s  place o n  t h e  rolls  of the army 
as Surgeon- Gen eral with t h e  ran k of Brigadier-Gen
eral on the retired li st. He had an extensive practice 
in Ne w York, and was Professor of Diseases of the 
Min d and Nervou s  System i n  Bellevue Hospital Medi
cal College and in the U n iversity of the State of New 
York. I n  1882 he was one of the foun ders of the New 
York Post-Grad uate Med ical School. He was the 
author of a number of med i ca l  works, and was one of 
the originators of T h e' New York Medical Journal ; he 
also established The Quarterly Journal of Psycholo
gical Medicine and Medical Jurisprudence ; he also de
voted some attention to lighter literature. 
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Englneerinll: Notes. 

In Buffalo, when a street car barn was being built 
recently, it was impossi ble to obtain steel within the 
requ ired time, consequently old discarde d  street car 
rai ls  were used i llstead. 

The Metropolitan Street Rail way Company will run 
open cars for passengers o n  the Madison and Fourth 
Avenue l ine all winter, w hich w i l l  enable those who 
s tIloke to be accom modated. The cars are combina
tion cars, part of the car being closed and part opened. 

The Empire State Express now has a seating capac
ity of 257 passengers. 'l'he two day coaches have seats 
for 86 passengers. T h e  smoking car contains 50 seats, 
and the parlor car 35 seats. The day cars, says The 
Rail road Gazette, h ave wash basins, soa p and to wel s  
a t  either e n d ,  and the porter c a n  be sum moned with 
the aid or electric push- buttons. 

Mel inite was original ly pi cric acid embedded in a 
collodion sol u tion,  and l ater on also fused picric acid.  
A m ixture of fused p i cric acid a n d  cresylic acid is  no w 
e m ployed. Although picric acid was u sed as an ex
plosive ill the p u l verulent state, lIl i xed with saltpeter 
and other ingredien ts, yet the proper I y of d etonat i u g  
with great violen ce when Ul elted was fi rst indic-ated 
by Dr. Herman S p rengel, and afterward patented by 
Eugene Turpin, o'f Paris. 

The new C unard steamer " Saxonia," which was 
launched o n  Decem ber 16, was t h e  largest vessel ever 
built on the C lyde. The , .  Saxon i a " and the sister 
ship were pnmarily designed for cargo carriers, the 
passe nget' requirements bei ng subordinated to this 
aim .  The name of the sister ship is " I n vernia. " The 
tonnJ.ge i s  close to 14, 000, the length o ver all 600 feet, 
breadth 64 feet 3 inches, molded depth from u pper 
deck 41 feet 6 inches. T h ere are fou r  pri ncipal decks. 

Lyddite i s  s imply pi cric acid brought into a dense 
state by fusion. The s hells are coated insi:ie with a 
s pecial varnish, and the mel ted picric acid is cast into 
them. As this requires a strong d etonator, or a very 
powerful primer, the governm e n t  i s  said to have 
adopted a primer of picric powder, w hi c h  consists o f  a 
mixture of t w o  parts of am moniu lll p icrate to t h ree 
parts of saltpeter, manufactu red i n  much the same 
way as ordi nary granulated g u n pO Wder. T h i s  is  then 
set off by the ordinary service (use, says T h e  Engi
neer. 

A firm in Dresden is offering a novel kin d of fencing 
against drifting snow. It consists of a cocoanut mat
t i n g, or rather netti ng, the meshes of which are about 
1 1>2'  i nches wide. The mats are usual l y  13 X 5 feet, 
says T h e  Rail way Gazette, and are lashed at the ends 
to posts which may b e  m ade of old ties, w i t h  truss 
ropes at the top and bottom. These fabrics offer very 
l i ttle resistance to the passage of l ight and air, b u t  
'almost perfectly arrest snowfiakes a n d  do n o t  decay 
when wet nor break when d ry. I n  s u mmer they may 
be rol l ed up and stowed a way. 

The Czar of Russia has t h ree s mall daughters whose 
c h ief nourishment consists o f  m i l k, and as experts i n  
t h e  rearing of babies commend the use of m i l k  of o n e  
cow, t h e  l i ttle princesses take the cows w i t h  t h e m  o n  
their travels. When t h e y  were t a k e n  on a recent visit 
to the E m peror of Germany, a palatial stable car was 
attached to the i m perial trai n, and i n  this cat· were 
two stately Holstein cows w h i ch supplied m i l k  fresh,  
warm and of a uniform q uali ty as t h e  c h i ldren re
q u i red it. The Rai l road Gazette states that w h en the 
two august emperors feJ l on each others' necks at the 
stations at Potsd am, the awed s pectators w ere some
w h at startled t o  hear a lusty " moo " fro m the train 
whic h  h ad j ust brought the Czar. 

For so me time past inventors have been looking for 
a dev ice b y  w h ich paper may be fed auto m atical l y  to 
the printing press. M. Rymtowtt-Ri ves, of Gen e va, 
has, after six years o f  work, perfected a device w h ic h  
accomp l i s h es this  operation i n  a satisfactory lllan uer, 
alld has late ly applied i t  with success to se veral l arge 
p resses in that city. 'This a u tomatic feeder lllay be 
applied to al l  k i nds of printing presses, as well as to 
letter and fo l d i n g  m ac h i nes. It  is  very s i m ple i n  con
struction, and the ch anges necessary t o  accom modate 
the d i fferent s izes of paper lllay be easil y  and q u ickly 
made. T h e  d eville consi sts of two d isti nct parts, the 
feeder propel' and the distri buter ; the feeder has two 
movable arms carrying jaws at the ends w h ich take 
up the s heet of paper on t b e  u pper table and bring i t  
t o  t h e  level of t h e  inclined table below, where the arms 
of the press carry i t  to the form. The feeder i ncludes 
also the mechanism operating the air-exhaust for t h e  
s ucIiers wh ich t a k e  u p  the fi r s t  sheet a n d  place i t  i n  
the jaws. T h e  second and most im portant part of the 
apparatus is that cal led t h e  d istrib uter ; this is placed 
on the rear of the upper table containing the pile of 
papet·, and its office is to separate the first leaf fro m 
the pile  a n d  pre vent the suckers from drawing off 
more than one leaf at a t i m e ,  no matter at w h at speed 
the m ac h i n e  operates. U pon the success of this device 
depends the worki n g  of the whole system .  In fact, 
the improved apparatus has been found to work very 
satisfactorily at all speeds, and will take any thick
ness of paper. 

39 
Electrical N otell. 

A system of electric haulage has been in stalled on 
the Charleroi Canal in Belgium, the distance being 
about fi ve m i les. 

The German courts have decided, on several oc
casions, that the theft of e lectrical energy was n ot p u n 
ishable b y  law, a s  electric current or electrical energy 
could not be considered as a material object. A b i l l  
t o  remedy t h i s  state of affairs has n o w  been laid before 
the German Federal Cou ncil. 

Recen t  experiments with a view to connecting Brus
sels and London by telephone have been very success
ful, and it is probable that in a short time a regular 
l ine w i l l  be estab lished. There is a telephone already 
working between Budapest, Vienna and Berl in,  and in 
a short time it is  expected that Berl i n  w i l l  have tele
p honic com m u nication w i t h  Constan tinople. 

A n e w  Mexican elect ric rail way system is proposed 
to m ake connection with the rai lway system of Cen
tral Mexico. If  i t  i s  b u i l t .  i t, w i l l  extend for 409 m i les, 
and t he estimated cost is $14. 000, 000. Of this sum, the 
Federal gove rn m e n t  w i l l  g ive  $6. 000. 000 and t h e  st ates 
of Oampeche and Tabasco w i l l  be asked for s u bsidies, 
as they wil l  be the principal sections of the country 
served. 

The first electric launch in Venice h as been delivered. 
It accommodates abou t fifty passengers and is  56 feet 
long and 10 feet wide. Its avera�e speed is 7 to 10 
m i les an hour, and i t  is  cal led the ., A lessandro Volta." 
W h i le the i ntroduction o f  any mechanical form of pro
pulsion other than the gondola is to be regretted as 
far as Ven i ce is concerned, sti l l ,  if lau nches of this 
k i n d  take the place o f  the small steam boats on the 
Grand Canal, it would be a great improvement. 

An in teresting q u estion h as arisen whether there can 
be a tariff on electrici ty. O n e  concern on the Canadian 
side of Niagara Falls p roposes to extend its l ines to as 
man y  points as possi ble in the U n ited States, selling 
its light and power to all the customers obtainable. 
This business would.  of cou rse, compete seriously with 
the power coiu panies o n  the American side of the Falls, 
and the latter h ave been in -com m unication with the 
United States T reasury Department relative to the 
mattet'. The Secretary of the Treasury h as submitted 
the q uestion to several leading collectors of customs 
in various part!; of the country i n  order to obtain their 
optmons. I f  it is  decided that the cu rrent generated 
is d u tiable, it will  be under the authority of the " drag
net clause " of our last tariff law, which makes all un
e n u merated manufactured articles d utiab le at 20 per 
cent ad valore m. The case is  a IlIOst i nteresting one, 
and i s  soUle what similar to the n atural gas question, 
which came u p  five or six years ago. Natural gas was 
pi ped across the N i agara River froIll Canada. Duties 
were assessed o n  the gas, and the matter was finally 
taken to the S u prem e  Court of the Un ited States, 
w h ich held that no duty could be levied. 

Fol lowing upon the opening of the Dortmund-Ems 
Canal,  i n  Germany, an interesting series of tests i s  now 
bei n� Illad e to determine the practicability of electric 
traction for the canal boats of this �ystem. The t rials 
have been carried on in the neigh borhood of E bers
walde, on the canal o f  Finow, u nder the d irection of 
the gov ernment. The electrical install ation has been 
f u rn ished by Sielllens & Halske. The results ob
tained h ave been o n  the whole satisfactory, and it is 
expected that before long this method of traction will 
be put  i n  practical o peration.  The Lamb and Koett
ge n systellls have been tested over distances of 300 and 
1, 000 tuete rs respecti vely. The routes h ave been chosen 
so as to enco u nter all the d ifferen t  kinds of o bstacles 
and d i ffic u lties which are to be found over the whole 
lengt h of the canal,  s uch as brid ges, locks, sharp 
curves , etc. B y  the Lamb system, the traction is car
ried out by the aid of slllall  locotllot i ves w h ich travel 
upon wire cables, 32 m i l l i m eters i n  diameter, fixed to 
stron g posts along the bank abo ut 4 or 5 m eters apart. 
The current is not transm itted by t h ese cab les, but by 
a system of contacts contai ned in a special conduit. 
The locomotive w i l l  give 5 horse power and weighs 
abo ut 900 k ilogratIl Ul es. By this means the speed of 
traction reached 1 meter per second or about 4 ki lo
meters per hOUl' ; t h i s  system works very well in prac
tice, its only incon ve nience being i n  the passage of 
sharp curves. T il e  Koettgen system uses also a small 
locomotive, which runs on rails along the bank, these 
rails being arranged so that one of them carries 85 per 
cent of the weight, the other i nsuring sta b i lity. The 
current i s  taken by a contact w heel which runs along 
a cond ucting wire. T h e  locomoti ve designed for this  
p U t'pose has a weigh t of 2, 000 k i lograttt mes, and the 
average s peed is 41>2' ki lometers per hour ; it is strong 
enough to haul t h ree loaded boats or two loaded and 
t wo empty. The cost of traction amounts to about 
0'1 pfen n i g  per ton- ki lometer, and i f  the traffic is car· 
ried on extensi vely, this figure w i l l  be stil l  more re
d uced and wil l  give an economy of transpor tation 
which h as heen valued approximately at 4, 000,000 marks 
per year. T h is system has, besides, t he ad vantage of 
being able to f urnish light and power to all points in 
the region of the canal 



DISCOVERY OF CLIFF DWELLINGS IN THE 
SOUTHWEST, 

BY GEORGE WHARTON JAMES. 

It was recently asserted that all the cliff dwellings of 
Arizona and New Mexico were so well known that 
thllY were platted ami recorded with fidelity and ac
curacy. This statement is one that no reliable writer 
and explorer of that region could make, for 
ruins are being disco vered continually, the 
very existence of which no one had ever im
agined. 

The cliff d wellings to which my attention 
for some years past has been di rected are 
those as yet unreachable and untouched 
ruins kno wn to exist in the upper reaches 
of the Shinumo, an exquisite and beautiful 
mountain stream that flows from the north 
slopes of the Kai bab Plateau and empties 
into the dirty red waters of the Colorado in 
the Granite Gorge, a mile or so below the 
foot of the Mystic Spring Trail. The region 
is the most wonderful and stupendous can
yon yet discovered in the world. To the 
east is the Point Sublime of Capt. Dutton, 
its pine-clad summit silhouetted against the 
clear Arizona sky ; and to the west is the 
even grander and more sublime point of 
Powell's Plateau, which I h ave named after 
the great geologist and bri lliant writer, 
Dutton Point. The Shinumo has two upper 
forks, both of them difficult to reach and 
portions of which are inaccessible. The 
great amphitheater which extends from the 
two before· mentioned points is named by 
Dutton the Shinumo Amphitheater, and he spent 
months in exploring the region. Yet he n ever men
tions these cliff dwellings, nor does Major Powell, to 
whom also the world owes much of its knowledge of 
this country. 

Mr. W. W. Bass, the owner of the Mystic Spring 
Trail into the Grand Canyon (which is located about 
some forty-five miles west of the old camp reached 
from Plagstaff), has, for years, been endeavoring to 

CLIFF DWELLING ON THE MYSTIC SPRING TRAIL. 

reach these cliff dwellings. At great expense he has 
constructed miles and miles of trail leading toward 
them, and each year sees him nearer. A n umber of 
dwellings have already been reached, but the main 
collection is, as yet, inaccessible. 

Starting down from the head of the trail on the 
south wall of the Grand Canyon, a ride of about a 

CAVE DWELLING NEAR FLAGSTAFF, ARIZONA. 

mile, cutting through the cherty limestone, brings one 
to the cross-bedded sandstone. Here, near the point 
of con tact of the two different rock formations, are 
some cliff dwellings, one of which is reasonably accessi
ble, and , not far "away, Mr. Bass found three i mmense 
natural cisterns, eroded out of the sandstone, and 
which the Havasupais tell us were used centuries ago 
by their ancestors, who dwelt in the cliff dwellings of 
this portion of the Grand Canyon. 

After crossing Le Conte Plateau, upon the red sand
stone, the trail twines and twists around poi nts and 
over ledges, dodging back and forth, ere it descends 
to the marble. Here the canyon narrows for a mile 
or so, ere it opens upon a large but uneven plateau 
over which the trail descends to the granite. Prom 
this point we look across to the massive rock struc
tures of the north side of the river, two of which are 
boldly outlined against the cloud-flecked sky. These 
are Bass Tomb and Dox Castle. Between these two 
the ShinuUlo wends its winding way to the great 
Colorado. 

At last the river is seen, and, as we stand upon the 
u pper cliffs and look down into its muddy and turbu
lent depths, we are lost in amazelllent at  the daring of  
Major Powell and his  brave band of men, who fear
less ly expl ored this then u nknown and m uch dreaded 
river of cataracts, whirlpools and rapids. T he water 
seems smooth and easy flowing at this distance, but as 
we approach, its dangers are more manifest. Immedi
ately below where we stop for awhile with our horses 
begins a fierce and roaring rapid, while to oll r  right up 
the river, the water is churned into reddish creamy 
foam as it comes through the dark and cruel fastnesses 
of the Granite Gorge. 

But before we cross we ramble down, more often it is 
a scram ble, over the granite rocks for a mile or so, until 
we stand almost opposite the narrow chasm through 
which the Shinumo flows iuto the Colorado. Here 
are diverse elements of interest in the m u ddy, red 
waters of the Colorado, the glowing colors of the 
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rock!!, and the sweet, glistening, clear purity of the 
inflowing Shinuwo. Before us is a colossal basic 
pillar that stands guard at the entrance and which 
positively forbids admittance to the secret precincts 
of the sweet- watered creek except to those who are 
willing to cast off all clothing, and, naked, advance 
i nto the mystic shrine. 

The crossing of the river is attended with 
no l ittle danger. In a rude lumber boat, 
rudely constructed, rowing with rude oars, 
and aided by my Mormon guide, Mr. R. M. 
Bleak, I braved the dangers and defied the 
rapids which roared above and raged below 
us. It  was only a few' weeks before that 
a poor fel low, attempting to cross with a 
companion a few miles h igher up, was thrown 
into the swirling waters and, alas ! was 
never seen again. W hether he was d rowned, 
or dashed to pieces against the cruel granite 
wall!', or escaped from both these deaths, 
only to suffer the more cruel death of star· 
vation in these prison walls, the day of re· 
velation will alone tell. 

On the other side, with heavy packs on 
our backs we wearily trudged over the 
burning rocks and finally clawbered down 
a wall of broken rock to the very side of the 
restful and invitin g  Shinumo. On OUI· way, 
however, we passed over a most interesting 
prehistoric trail, where i t  was plainly to be 
seen the aborigines had removed the rocks 
from the, pathway. This trail Jed to a wild 
chaos of fallen bowlders an d rocks, over 
which it  seemed, at first glance, as if  no one 

could ever find a way that could be followed a second 
time. To Mr. Bass' great surprise he discovered here a 
well laid out and worn trail ,  the key to which was made 
by a rude " blazing " of the rocks all the way across this 
. .  rocky river." The Indians had evidently taken their 
rude hammers or axes and pounded the stones on 

RUINS ON THE LITTLE COLORADO. 

Copyrighted by G. Wbarton James. 
A RAPID IN THE GRAND CANYON. WA·LU·THA·MA'S NEW CLIFF DWELLING SITE. 
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either side, j ust as in later days the pioneers with ax 
in hand chipped off the bark of the trees, and blazed 
their way through the trackless forests. 

But what a delight the clear, cool, pure water of the 
Shinumo was to one who for days had been drinking 
the lukewarm nastiness of pool water, or the muddy 
and si lty water of the Colorado. Not far from where 
we camped I found two tiny cliff d wellings, securely 
sheltered in the rocks above a large level area which 
undoubtedly had been used as a garden 
in years long passed. 

Ii titutifit �mtritau. 
have the opportunity the wide and thoughtful clientage 
of the SCIENTIFIC AMERICAN affords me to urge upon 
all travelers into .this region the most thorough and 
careful search for places and dwellings of the prehis
toric peoples regardless of the assertions made that 
such search will be in vain.  

THE ARMAMENT O F  OUR LATEST WARSHIPS. 
We present illustrations of our latest long-caliber 

4 1 
of various patterns in use during the past fifteen years, 
is to be found chiefiy in the qualities of the powder. 
The old black powder of the civil war was a quick 
powder-the charge being almost instantly converted 
into gas at the instant of firing ; the brown powder 
used in the Spanish war was slower burning than the 
black powder, but quicker than the smokeless powder, 
which burns, for an explosive, at a very slow rate, and 
gives off enormous volumes of gas. The slow combus-

tion of smokeless powder necessitated a 

These cliff d wel l ings were of that di
Illinutive character that led the early day 
explorers and writers to speak of a pygmy 
people - dwarfs, doubtless, who alone 
could have d welt in  such l imited space. 

M A I N  BATTERY_ SECONDARY BATT[fl,Y. 
longer bore, to give the powder time to 
be completely consumed, and it is by the -4 1 2.' "C.UNS 

4 8·- • IN SuP[Rl'O&[OTUARtTS 12 _14 PDRS. 
12 _3 large powder cham iJer, big charge, slow 

S · 6 - &""DSIK 6 _ I  cOlllbustion and sustained acceleration 
in the long bore, that the modern long
caliber gun achieves its wonderful re
sults. the projectile of the new 6-inch gun 
leaving the muzzle with a velocity of 
2,900 feet per second. 
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From the Havasu pais, however, I learn 
positively the h i therto only conjectured 
use of these small houses. They are not 
and were not dwellings i n  any sense of 
the word. They were merely used as 
storage houses for their corn and vegeta
b les, and were so constructed that their 
produce could be safely placed therein, 
sealed up, and thus kept secure from 
the depredations of animals. A numbAr 
of these small " Illeala-hawas " were 
found, and several real dwellings, but 
only one of the latter was accessible, 
and an unfortunate fall of my horse 
broke the plate from which I hoped to 
secure a good photograph of it. For ten 
miles we were able to follow the . wind
ing Shinumo on the trail already made, 
and then we came to a full stop. The old 
Mormon trail maker calls this great . .  ex
�lamation point " " the devil's elbow," 
and surely it  seems a very devil of an 
elbow to get around. Dynamite will 
have to be used ere it can be passed and 
the ' upper dwellings (which can clearly 
be seen from walls ab ove) reached. 

Design I .-Armament anj % Ammunition 951 tonB-7'03 per cent o f  13,500 tODE_ 

The accompanying diagram shows four 
patterns, from the 30- caliber, 4'8-ton 
brown powder gun, as originally carried 
by our earlier ships, to the new 50-caliber 
smokele�s-powder weapon, which is to be 
mounted on the " N e w  Jersey. " The 
earlier gun of 1883 was Hi feet 3 inches 
long and fired a 100-poun d  projectile with 
a muzzle velocity of 2, 000 feet per second 
and a muzzle energy of 2, 773 foot-tons. 
Fol lowing thi<; came the 35-cal i ber 5 '2 - ton 
gun, which was 18 feet 8 inches long, and 
gave a muzzle velocity of 2, 080 foot-sec-MAIN BAIT[RY SECONDARY BATTERY 

( . 
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onds and a muzzle energy of 2,990 foot
tons. This is the gun originally mounted 
on the " Oregon " and class, but since re
placed by the 40-caliber, rapi d-fire gun, 
which is 21 feet 3 inches long, and has a 
muzzle velocity of 2, 150 foot-seconds, an d 
a muzzle energy of 3, 204 foot-tons if fired 
with brown powder. The 50-caliber gun 
is 25 feet long, and when using the new 
smokeless powder it will develop a m uzzle 
velocity of 2,900 foot-seconds and a muz
zle energy of 5, 838 foot-tons, which is 
more than double that of the earlier. 30-
caliber 6-inch brown powder guns of the 
. .  Boston " and " Atlanta." 

Nor are these the only cliff dwellings 
that have not yet been explored. In one 
branch of the wonderful Ha-va-su Can
yon' (commonly known as Cataract Can
yon) are scores of these dwellings and 
meala-hawas that no white eyes but my 
own (according to the statements of the 
Indians) have ever gazed upon. The 
weary work of reaching these precluded 
m y  taking the camera on my first trip be
yond a certain point, where I was glad 
to leave it, but near here is a dwelling I 
hope some day to explore. It is so high 
up and so far within the hollowed-out 

Desllrn 2.-Armament and % Ammnnition 1,043 tons-7'72 per cent of 13,500 tons. 

A study of the diagrams shows that 
the construction of our guns has been 
greatly simplified by the reduction of the 
total number of parts of which they are 
com posed. The 30- caliber gun consisted 
of twelve separate pieces, w hereas the 
new 50-caliber piece, although weighing 
nearly twice as much, contains only half 
that number. The difference is  due 
chiefly to the improvements which have 
taken place in the manufacture of gun 
steel, assisted by the experience wh ich 
has been gained in the assembling of 
built-up guns. The Ordnance Bureau of 
the navy has al ways claimed that it 
could build as efficient a gun on the 
built-up or hooped system as could be 
secured undtlr the w i re-wound sY8te l l J , 
w hich finds great favor in the Briti�h 
navy, and the behavior of our guns, 
coupled with the high ballistic resl11ts 
achieved with the latest gun, proves that 
their confidence was not misplaced. 
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walls that at present it is inaccessible. 
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Design 3. -Armament and Ammunition 989 tons-7'32 per ceut (If 13,500 ton�. 

An interesting fact about these d well
ings is that the H avasupais have positi ve 
traditions as to their occupancy by their 
own ancestors, and, furthermore, on my 
last visit to this most interesting people, 
in July and August, 1899, I found my 
host. ·Wa- lu-tha-ma, about to go back to 
the cliff d welling houses of his ancestors. 
Our engraving shows the site on edge 
of a forty or. fifty feet high precipice 
where he was j ust beginning the erection 
of a cliff house. Though he has two 
wicker " hawas " in the valley, he  prefers 
a stone house, where, as he himself in
formed me, he expected to be able to 
keep dry when it rained. Nor are 
these all the recent discoveries. En
graving No. 4 shows one portion of a 
large house near the banks of the 
Little Colorado which has never been 
explored, described or platted, and in 
the region of the Grand Falls and 
Black Falls, both on the Little Colo
rado, I have had the Mokis and Nava
hoes take me to ruins and cl iff dwell
ings that they assure Ine they them
selves have only recently discovered. 

PROPOSED ALTERNATIVE ARMAMENTS FOR NEW 13,500-TON UNITED 
STATES BATTLESHIPS. 

The built-u p gun of 1883 consisted of 
an inner tube extending from breech to 

m uzzle ; a jacket and a set of chase 
hoops shrunk on over the tube ; and 
a set of jacket hoops shrunk on over 
the jacket, while over these was a ring 
carrying the trunnions. In the 40-cali
bel' gun, the many chase hoops have 
given place to one long hoc>p or two, 
while in the 50·cal i ber weapon the 
construction is  s implified to an inner 
tube, a single, long jacket and three 
jacket hoops. The substitution of a 
long jacket and a fe w long hoops for 
the many short hoops of the 30 ca l iber 
gun not only cheapens construction 
but adds greatly to the transverse 
strength of the piece. 

6 ': 30 CAL . W!" 'I B T_�. 

6'� 35 CAL . wr S. 2 ToNS� 
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There is also an interesting ruin on 
the summit of a vast isolated rock 
mass, j ust above Willow Spring. which 
the Navahoes pointed out to me as I 
was journeying once to Lee's Ferry. 
This has never been descri bed or ex
plored. It is inaccessible. and I had 

COMPARISON OF FOUR PATTERNS OF 6-INCH GUN FROM 1883 TO 1899. 
Ry t he courtesy of  Rear-Admiral 

O'Neil  we are enabled to present 

to climb up the steep walls of Echo Reef ere I was able 
to secure a view of it. 

It Illay be a matter of interest to show here one of 
the many Caveate dwel lings found near Flagstaff, 
Arizona. and which were doubtless occupied by the 
same people as the cliff dwellings. The caves are 
eit-hel' natural blo wholes enlarged by rude methods or 
were hewn out of the softer lava deposits. Many of 
these caves have been explored, and the relics found 
are of the same character as those of the cliff d wellings. 

I am satisfied there are scores of cliff dwellings in Ari
zona and New Mexico yet to be found, and I am glad to 

guns, and also of the proposed armaments of the three 
first-class_ battleships, .. N ew Jersey, " .. Georgia " and 
" Pennsylvania, " authorized by the last Congress. In 
the last report of Rear-Admiral O'Neil ,  Chief of the 
Bureau of Ordpance, reference was made to the new 
ordnance which is  being constructed for the batteries 
of future warships. These guns are to use smokeless 
pOWder, and develop vastly greater energy. gun for 
gun,  than the old brown powder guns, which were so 
largely in use during the war with Spain. 

The explanation of the remarkable changes in our 
navy guns, as shown in the accompanying comparison 

the accompanying ta.ble, showing 
the ballisticb of the new naval guns (1899 model) .  
They are all b uilt. according to the improved princi · 
pIes shown i n  the 6-inch 50-caliber gun, and it is safe 
to say that as they stand on paper the results are gen
eral ly eq ual, if not superior. to those obtained in for
eign navies. The 14-pounder, 3-inch gun wil l form a 
conspicuous feature i n  the armament of our future 
ships. While by its rapidity of fire it will be su ited, 
like the 6-pounder which i t  displ aces, to repelling tor
pedo-boat attack, its power and range will render it 
very effe<ltive agllcinst the unarmored and lightly 
armored portions of an enemy's ship. The 4-inch gun 
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NAVAL GU NS (MODEL OI<' ARMOR WITH SMOKELESS 

* With capped projectiles an increased thickness of from 15 to 20 per cen t can he perforated. t DeSIgn not yet completed. 

will  be mounted on o u r  g u nboats, while the 5-inch and 
6-inch guns (chiefly the latter) wil l  b e  used i n  the 
secondary batteries of  our warsh ips and cruis ers . The 
8- i n ch, and possibly the lO-inch, wil l  be used for the 
main b attery of o u r  cruisers, and t h e  12-inch weapon 
wil l  be the main fighti ng element of our battlesh i ps, 
al though, if we fol l o w  the latest trend a broad , we may 
d iscard the 12- i u ch in favor of the lO-inch gun. T h e  
12-inch gun i s  the most powerful weapon of its  calibe r  
afloat to-day, its m uzzle energy of 46, 246 foot- tons be
ing only s u rpassed by the 16 and 17- i n c h  Armstrong 
guns of the B d tish and Italian navies, w h ich have a 
muzzle e nergy of 54,000 and 55, 000 foot-tom. The 
penetration of  our gun,  however, i s  considerably 
greater. 

The accom pan ying diagrams represent proposed alter
nat i ve designs fOI' al'lll i n g  the 13,500- ton battleships of 
the • •  New Jersey " class, the guns to be of  the new 18!)!) 
modeL They were drawn up by the B u reau of Ord
nance, and the amount o f  weight apportioned to arma
ment is based upon the design of the " Maine,"  i n  
which the weight o f  armament and % a m m u nition 
was 1 , 1 00 tons, or 8 '8 per cent of  the trial di splacflment 
of 12, 500 to ns. Design 1 calls for the s u pe rposed t ur
ret, and is real l y  an i m p roved . .  Kearsarge," the i m 
provements consist ing of 2 k n o t s  more speed, a lofty 
spar deck, and t,he substi t n t i o n  , of eight 6-i nch,  
twelve 3 · inch guns and t wel ve 3-pounders for fifteen 
5· inch and twenty 6- pon nders -a great i ncrease in 
fighting qualities, especially if  the up- to-date c haracter 
of the guns is borne in m i nd. Design 2 cal l s  for a n e w  
gun, the 7- i nch, which does n o t  appear i n  t h e  list o f  
n e w  guns, a s  i t  is y e t  u nd,er consideration and i t s  de
tails  are not yet deterlu ined.  It wil l  have vastly great
e r  power and abo u t  equal rapidity of fire to the 
6- i nch gun, being effecti ve against armor at ranges 
w here the latter weapon would b e  useless . T h e  eight 
7-inch guns would be carrien in s u perposed casemates 
at the fou r  corners of the secondar y battery, with the 
eigh t 6-inch guns m o u n ted amidshi ps between them. 
Half of these guns would be l ocated on the main deck 
a n d  half o n  the spar deck above. The arran gelllent 
looks wel l upon paper and should prove very satis
factory i n  p l'actice, as the weights would be well dis
trib uted and it would be possI ble to concentrate two 
12-inch and fOUl' 7- i nch guns dead ahead or dead 
astern. 

Design 3 is inferior in weight of arm ament, with two 
7-inch guns omitted, and the concentration ahead or 
astern reduced to two 12-i nch and two 7-inch. 

Design 1 is the most powerful,  and i f  the gun nery 
trials of the .,  Kearsarge " are satisfactory, i t  is  l i kely 
to be adopted. Should i t  be decided to abandon the 
use of superposed turrets, a fine comprom'ise could be 
effected by adopting design 2 with t h e  7-i nch g u n  re
placed by the 8-inch . The all-round fire would be the 
same as in design 1 ,  and the objectionable featu res of 
the su perposed turrets would be avoided. 

An excel lent featu re i n  these s h i ps is t h e  recessed 
gu n-ports of  the secondary battery, which allow the 
long 50 ·cali ber guns to b e  s w u n g  round, m u zzle to 
m uzzlp, agai nst the shi p's side, when they are not i n  
use. 'l' his is  particularly desirable w h e n  the vesspls 
are in harbor, or llloored at a dock, the long projectin g  
chase o f  a modern r i fl e  b e i n g  l i able to injury fro III 
passing vessels 01' from cranes or other obstructions at 
a dock yard. 

For a further discussion and fuller data respect ing 
the n e w  s mokeless powder guns,  reference is made to 
an article on the s u bj ect which w i l l  appear i n  the n ext 
issue of the SUPPLE"'lENT. 

.. I . '  • 
ELECTRO-MAGNETIC ROTATION. 

BY HOWARD B. DAILEY. 

In 1821, e ven before Faraday's d i�covery of the i n 
d uction of electric cu rrents i n  conductors by thei r 
movement across the l i nes of force of a m a gnetic field, 
this illu strious sava n t  had sho w n  that the reverse pro
cess was possible. Just as a w i re for m i n g  part of a 
closed CIrcuit  has a c u rrent generated i n  it when 
forced th rough a magnetic fieln,  so w h e n  a current i s  
m ade to pass a l o n g  a conductor pl aced i n  s u c h  a field 
the con d uctor tends to m o ve across these l i nes of mag
netic force. The i mmense illlportan c£\ of this discovery 
is recognized i n  the contemplation of the enormous de-

velopment of e l ectrical power transmission of to-day_ 
The teacher or student of physics who wou l d  demon
s t rate this pJ"inciple i n  a clear and attractive way will  
find the easily constructed little i nstrument here i llus
trated of great val ue. 

A permanent magnet, a, of quarter- inch round steel, 
eight o r  nine inches h igh, m o u nted vertical ly upon a 
s uitable base, has fi xed abou t m i d  way bet wt:en its 
poles a tu rned wooden cup, b, t h rough w hose bottom 
the rod passes. T h e  cup contains a small quantity of 
lllercury which i s  prevented from touching the m agnet 
b y  a thick coating of shellac varnish which covers 

ELECTRO-MAGNETIC ROTATOR. 

that part of the steel s u rro u n ded by the mercury. A 

l i ght brass wire frame, c, of the shape shown in the 
i l l llstration, h as soldered to its upper part a sharp 
pivot, d, IlJade of a piece of steel n eedle which, p ro
jecti ng downward, rests in an indentation mad e to re
cei ve it in the top of  the magnet_ A short paper 
s leeve, e, fitted around the u pper end of  the rod and 
extending a short d istance above it, furnishes a sIllali 
recess i nto which a d rop o f  m ercury is placed to i nsure 
good electrical contact at th is point. To steady the 
frame at its  lower extremity the wi re is bent i nto a 
loosely fitting eye encircling the magnet, froIll w h ich it 
is here i nsulaten b y  a thin papPI' wrapping, f. '1' h e  
small weight,  j, serves to balance the frame a n d  pre
vent u n n ue frictio n  at f. A short piece of w i re bent at 
right and soldered to t h e  frame at g, extflnds do w n 
ward into t h e  quicksi lver, * w h ich is electri c ally con
n ected with one of the binding posts o n  the base b y  
the wire, w ,  passing through the side of b.  The other 
binding post is conn ected as shown w i t h  the lower e n d  
of  t h e  magnet. If a current from a battery be passed 
t h ro u gh the i nstru ment, its cou rse wil l  be as indicated 
by the arrows, ann the frame w i l l  rapidly revolve 
about the magnetic pole in a d i rection depend i n g  u pon 
that of the cu rrent, thus illustrati ng i n  a simple and 
beauti f u l  manner the vital principle of  the modern 
electric m otor. 

• • • I • 
THERE is a growing demand i n  Japan for female 

clerks, as for exa m ple b y  the Nippon Rail way COIll
pany, ann a speilial com mercial ed ueation to fit them 
for thei r work is  being agitated. 

* The lower end of th i" wire, which is filed to a poin t  and amalgamated, 
should only just reach the surface of the mercury, which wil l rise to 

meet it in a small cone, offering a minimnm of mechanical resistance to t,he 

motion of the frame. 'l'he amalgamation is effected by wetting the point 

iu hichromate battery solution and rubbing with quickBilver. 

JANUARY 20, 1 9000 
A N e", In .. ect Pest. 

It ought to be timely n o w  to note the result of the 
ravages of the new pest, Agrilus anxius, the borer that 
about two years ago attacked the ornamental w h ite 
birch trees i n  the parks and private gmunds of Buffalo, 
N. Y . ,  and I do this  not only as a matter of  record, 
but to point out the degree of success and fai l u re that 
attended the investigation of the case, t h ough more 
especially to show what should h ave been done, and 
let our fai l u re be a warni n g  to other localities which 
are pretty s u re to be v isited by it later on_ 

T wo or three years ago our resident entomologist, 
Mr. M. F. Adams, discovered that the white birches 
thro ughou t  the city were the subject of some sort 
o f  disorder, and on making a general exam ination, 
fou n d  that a great part of them were victims of a borer 
at that time practical l y  u n k nown to science. Later 
on it was found that it had been described, b u t  so ob
scure was its history that it  had to be stud ied as new, 
although another member of the genus, A. r ubicol l is. 
w h i ch attacks the raspberry canes, was qu ite well 
known. 

Mr. Adams at once sounded the alarm .  H e  found 
no way of driving existing borers out of the t rees, for 
though they work i n  the new wood j ust u nder the 
bark and seldom go to t h e  heart of e \'en small  t rees, 
they w ere well intrenched and so acti ve that they 
fairly honeyco m bed the tree in a season,  eating away 
abo u t  h alf  of the surface wood and effectual ly gi rd
ling it. It was found that wood peckers did not at
tack it, a fact that is h a rn to explain,  for no borer was 
ever easier of access, and 'i t  was also found that there 
were no casts or other external evidence of their  pre
sence w h ich m i o-h t  o- i ve di rec t i o n  to a h U luan war
fare �n th em. Tile thi n g  to do was clearl y to destroy 
all  trees i nfested by them, and as the white b i rch is 
a small tree, especial l y  w here planted for ornament, it 
would have been an easy tas k . 

St i l l  noth i n g  was done. The city park authorities, 
when asked to stamp out the pest, discussed the m atter 
and wai ted. Specimens of the lim bs or trunks of t h e  
trees, fairly tunnel ed out j us t  beneath t h e  bark, were 
taken to the park office, b u t  it was thought too bad 
to sacrifice the trees. T h e  result is that nine-tenths of 
the city wh ite b i rches are either dead or dying and 
the rest will soon follow. Several h u ndren have died, 
including about 50 i n  Forest Law n  Cemetery the pres
ent season . Evpn the dead t rees were not burned, and 
the pests were allowed to m u ltiply at will .  

I n  its larval state Agril u s  anxius is a th ickish, b ro w n 
h eaded white borer a b o u t  a n  i n c h  long. With us i t  
completes t h e  circle of forms i n  a s i ngle year, instead 
of  rem aining in larval form a serielJ of years, as is t h e  
habit of certain species o f  better-known borers. It i s  
doubtful if  a n y  effective warfare can be waged against 
it w i thout sacrificing the tree. Some effort to capture 
th e  moth b y  s mearing the trees with a sticky s u b
stance was made, b u t  this req uires too much work. 
There is alread y a n  act i v e  parasite in the field, a fly 
not so very m uch u n l i k e  the ichneu mons, latel y  de
scribed as Phasogonfora s u l cata, and others, thought 
to h ave been described, but not yet ful ly identified, 
are making t heir  appearance. 

The speedy destruction of o u r  trees should be taken 
as a warn i n g  by other locali ties to which the borer will  
m igrate very soon without doubt. The lack of notice 
f l'om observers to the west of us made it possible for 
the borer to desce nd upon us u nannoun ced . It has 
since been fou n d  that i t  v isited Detroit before coming 
here, where it does not appear to have m ade enough 
of a stir to attract o u tside attention. Possibly the 
white birch is not a very common ornamental tree 
there. Whe.re the borel' stop ped on its way h ere will 
never be known ; probably, had the route been known 
it would have been possible to save most and perhaps 
all of  the Buffalo b i rches, especial l y  i f  the p u b l i c  
mind h a s  b e e n  at al l alert o n  s u c h  subjects, w h i c h ,  un
fort unately, is n ot the case. 

Buffalo has a young forestry association that h as 
developed some v igor and lllay exert a needed i n fluence 
on the inert p u bl ic  m ind, a sample of which I w i l l  g i ve 
i n  passing. Last spring, when the association was 
spraying the street trees of a lllem ber, to kill �he can ker 
worm, an offer was made to treat, free of  charge, the 
trees of a n eighbor next door, as they were b ad l y  i n
fested, and of course a menace to the neighborhood ; 
but the offer was rej ected, and the men and apparatus 
were ordered off the premises. Speaking of the can
ker worm (Orgy i a  leucostigma), it  should b e  reuJarked 
that it  can be destroyed easil y  by' removing the egg 
masses from the bodies of the trees, where they are 
laid by the w i n gless female. The worm shou l d  not 
be d estroved i n  the pupa state, as this destroys its 
pamsite  aiso. O bservations made in B uffal o  find that 
from 85 to !)O per cent of these worms are killed by 
parasi tes while i n  the p u pa form. 

Probably the A gri l u s  w i l l  return to obsc urity by the 
same means, but so long as it  remains active all trees 
i n fested w i th it shou ld he c u t  down and burned wh i l e  
t h e  larva i s  at work. MI'. AdalllS reports a t h i cket of 
yellow b i rches on the outside of the city attacked by 
it, and it may be that it is to spread to al l species of the 
birch family; JOHN CHAMBERLIN. 
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THE DANILEWSKY FLYING lIIACHINE. 

We have been favored by Dr. K. Danilewsky, of 
Charkov, Russia, with some interesting photographs 
and particulars of  the latest i lllprove lllents w h ich he 
has made i n  his  balloon-flying machi ne. In the SCIEN

TIFIC AMERIC AN for Decelll ber 3 1 ,  1898, we have 
already i l lustrated Prof. Dan i l e wsky's first experi. 
ments. He is  a well-knu w n  engineer and an expert in · 
aeronautics, and expel'i lllents were cond ucted under 
the auspices of til e Russian governlllen t i n  order to 
give the inventor a chance o f  Jelllullstrating the practic' 
ability of this d i rigi u l e  air-�hip, and its feasibility for 
use in the Signal Service Corps of the Russian arllly. 
'rhe results obtained were relllarkably s uccessful and 
were conducted by D r. Danilewsky h i lllse lf, who, 
mounted on his balloon chair, steered the flying 
Illachine in any direction he desired. This balloon
fiying mach ine is  based on the hypothesis that i f  a 
Ill an's stren gth,  in proportion to h i s  weight, is not 
sufficient to raise him in the air, h e  can raise h i lllself i f  
of his  weight is  s u btracted. By the use o f  a balloon 
part fi l led with pure hydroge n t h e  weight of the man is 
e l i m i n ated frolll the problelll , and he can devote all h i s  
efforts t o  propelling a n d  steering t h e  balloon w h ich 
i s  supporting him. 

When not i n  use Dr. Danile wsky's balloon is kept in 
a large shed on h is estate. It req uires only three or 
four Inen to a�sist i n  making the start. which i s  a great 
ad vantage o ver the ord i n ary military bal l oon, which 
r equires the service of fifteen men or more to launch 
i t  successfully. The Dan ilewsky balloon has the added 
advantage of being i n flated in a short t i m e, only half 
an hour being required,  and when inflated it can be 
transported to any d istance by the aid of a couple of 
men. I n  the trials to w h ich we have referred, the bal
loon ascended to an altitude o f  300 feet and aftel' cit·· 
cling around was brough t  to a full  stop. T h e  descent 
was then made to the ground in order t h a t  the Russiau 
officers cou l d  obser ve its action and see what absolute 
control of it  the i n ventor h ad. T h i s  is the most i m
portant matter connected with any former balloon. It 
is easy enough to Illake a balloon or air-sh i p  which w i l l  
ascend, but the descent i s  al ways a h azardous u nder
taki ng, and many aeronauts have lost their lives, or at 
least wrecked their machines, i n  their attem pt. T h e  
balloon was then allowed t o  again a.scend u n t i l  it was 
cOlll p letel y  lost to view. It seellled unaffected by the 
air cu rrents and went st,raight up wi tho u t  the sli ghtetst 
deviation. About two h o urs after i t  had d isappeared 
a black speck was seen, and at first t.he office rs could 
hard l y  believe that it  was t h e  returnillg a i r-s h i p. The 
balloon grad ually increased in size.  and in t h e  course 
of a quartet· of an hour 
t It i s peculiar air-ship 
could be d istinguished, 
and in half an hour the 
trappi n gs and i n ventor 
hi mself could be dis
cerned. T h e  bal loo n  
came down i n  n early a 
straight l ine, and when 
about 500 feet above th9 
earth, the speed was 
slackened, the adj ust
ments were change d  so 
that the direction was 
slightly altered in order 
to avoid a large clump 
o f  trees on the estate of 
the i nventor. T h e  bal
loon ait'-ship passed the 
trees safely, p a s  S i ll g 
only a fe w feet o ver 
their tops. It then de
s c e n d e d very near 
the great shed. a n d  
t h e  inventor leaped out 
of the chai r. It is l i ttle 
wOllder t1�at the Rus
sian officers should have 
been delighted with the, 
remarkable success of 
the i n vent ion.  

J, itn tifi, �Uttti'llU. 
number of Ruasian experts to state that in their 
opinion Dr. Danilewsky has presented a practical 
solution of the problem of aerial navigation. 

• •  e _  • 
'rhe Situation ot' Ophir. 

A correspondent of  Reuter's agency recently had an 
i nterview with Dr. Carl Peters on the subject o f  t he 
rediscovery and identification of the ancient gold- bear
i n g  oite known as Oph ir. According to the German 
traveler, this much d iscussed locality i s  sit uated on 01' 
near the Zam besi R i ver, and h e  considers that the the
ories which would place Ophir e ither in India or Arabia 
are both wrong. 

He does n ot disprove the early theories, and that 
which would pl ace O phir in India, on the banks of 

View from Underneath. 

the Ind us, has much in its favor. T h e  apes and pea
cocks w h ich were brou ght to Solomon from the neigh
borhood o f  Ophir would see lll to ind icate that its site 
was nearer Palestine than 
Ind ia, for i t.  is  w e l l  known 
that peacocks would not 
survive a long voyage, 
which m u st have lasted 
several months and have 
been made i n  a n  open 
boat. It is  h ard to avoid 
t.he cOll cl  usion that more 

43 
Artificial Silk. 

For the man u facture of artificial silk a. pressure of 
forty to forty-five atmospheres is  required to force the 
collodion from the reservoirs to the spinning machines, 
w hich are constructed with · pipes running on each 
side. I nto these pipes are screwed a num ber of taps 
with a glass capi l lary tube fixed on the e n d ,  cal led a 
s i lk- worm, t h rough which the collodion is forced ; im
mediately it comes into coutact with the air it solidifies, 
enabling the operative to take hold of the th read or 
silk, as i t  can now be called, and cOllvey it to the bob
bin.  From t welve to twenty-four of these t h reads Me 
r u n  together ())I to one bobbin, accord ing to the size of 
s i l k  required, as is  the case with natural s i lk .  After 
the silk h ao been d ried it i s  very i nflam mable and quite 
u n fi t  for use in textile goods ; therefore, a process 
called tleuitration is  next carried out, w hich reconverts 
the product into cel l u lose. One of the uses of the rn a· 
terial is for mantles for the incandescent gas light, i t  
b e i n g  fon nd that the sal ts o f  the rare me tals call b e  
m ixed with the collodion w i th greater economy than 
w ith any other t h read. Large works are in operation 
at Hesan«on.  in FI'an ce, producing 7, 000 pounds weight 
per week ; b u t  the demand i s  so great that extenoions 
of the works are bei n g  made in order to enable them 
n ext Jan uary to prod u ce 2, 000 pounds per day: The 
prod uction at Sprieten bach is 600 pounds dai l y. O t her 
factories are about to be established i n  Belgiulll and 
Gerl1l any. -N ature. 

. ,  . . . 

WHEN J u m bo. the great elephant who delighted 
the ch ildre n  o f  two continents. wao killed in Can ada 
in 1885, the skin aud bones o f  the big elephant were 
saved, and b u tchers were em ployed fi fteen hours i n  
cutting the flesh frolIl the bones. I n  t h e  stomach o f  
the great elephant was a n  assortmen t o f  odds and ends 
i ncl u ding a peck of "tones and a collection of coi l J �, 
which sho wed t h at he had been a traveler. There 
were French, German, A ustrian , E n glish and Amed
can coins, of al l  denomi nations. He also seemed to 
have a taste for lead car seals, which he h ad added to 
h is collection o n  his  rai l way trips. A policeman's 
w histle was, according to The I nter-Ocean, even found 

i n  the capacious paun c h .  
• • •  

The C u rrent SUl'l,lc
Inent. 

There i s  little question 
t h a t  the Danilewsky 

The Ascent. Nearing the Earth. 

'r he current SUPPLE

:\,1 E N T, No. 1255, has 
many articles of u n usu
a l  interest. The first 
page is occupied by en
gravings s howing Eng
l ish armored trains in 
action i n  South Africa. 
" The Homemade W i n d 
m i l l s  of Neb raska, " b y  
E .  H. Barbour, is contin
ued, and the present 
installment describes 
the Merry - g o - r o  u n d 
m i l l s, t h e  Battle- ax 
and T u r b i n  e m i l l  s .  
These homemade wind· 
mills are a t  t r a c t  i n  g 
great attention. and the 
s ubject is  a most inter
esting and i m portant 
one. The article is  pro· 
fusely i l lustrated by en
gravings. • •  The Cata
l ytic Process , for the 
M a n u f a c t ure o f  S u l
p huric Acid " is an arti
cle by Frederick H. Mc
Gahi e  and descr ibes a 
most important process 
w h ich is  working a re
volution in the manu
facture abroad of s u l
phuric acid .  . .  Armor
ed T urrets " descri bes 
four methods of  i nstall
ing and working t h is 

balloon h as many points 
of value o ver s illl ilar 
machines. In the first place it only requires the services 
of a small nu mber of men, the filling" of the bal loon re
q u i res far less time than the ordinary mil itary balloon, 
and it requ i res much less space when taken to pieces. 
U nlike a captive bal loon, it  is  free and ('an rise to any 
h eight desired. passing over the enemy at an altitude 
too great for them to reach the balloon by m ean.s of 
special balloon gu ns, s uch as those made by the 
Krupps, o f  Essen,  and used with success i n  the Franco
Prussian war. 'r h e  absol ute control of descent is also 
a most val uable featu re, as i t  is accomplished without 
th e sli ghtest risk. The balloon show n  i n  our en grav
i ngs has i m provements o ver the one w h i ch w e  have 
formerly illustrated ill the SCIENTIFIC AMERICAN, and 
these improvements have added m uch to its mobil ity 
and ease of coutrol. The experiments have ioduced a 

THE DANILEWSKY DIRIGIBLE BALLOON·AIRSHIP. 

than one place bore t h e  n a m e  of O p h i r. It is not 
necessary for the O p h i r  w hence Solomon obtained 
gold to h ave been s i t uated as near as the north
ern end of the Red Sea , for i t  i s  Illost l i kely that sea
men who traded through H iram obtai ned goods w h ich 
they had to sell from the l arger boats which sailed 
through Bab-el-Mandeb, either to India or to ports on 
the northeastern and eastern coasts of Africa. Dr.  
Peters' claim that the d i scovery of Ophir m entioned i n  
the B i ble has been made has awakened considel'able 
interest, and it is  huped that he will lose n o  time in 
bringing together the i mportant facts h e  m u st have 
collected i n  s ubstantiation of this view. i n c l udin:.: t h e  
evidence w h ich w o u l d  connect the pha llic rites a n d  
worshi p  o f  the northern Sem ites w i t h  t h e  nature wor
shiper!; on the eastern coast of Africa. 

i m portant adj unct to 
c o a s t  defense. " The 
Mors C a r  r i a  g e "  de · 

scdbes an automobile, giving a v i e w  showing the ma
ch i nery. " T h e  Can ker 'Vorm " is by the late Grant 
Al len and is accom panied by 19 i l lustrations. 

C O ll lenttoi. 
(Il lustrated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 

Agricultural IIDpleIDent s .• 

DRAFT-EQUALIZER. - JOHN RUSK, Cbeneyville, 
Ill. A U-shaped frame is adapted to be attached to the 
gang-plow; and on each longitndinal member of the frame 
an equalizing-lever Is fulcrumerl. A sheave is mounted 
on the transverse member oC tbe frame; and a dexible 
connection between the ends of the levers passes over 
I he sheave. The equalizer, since it Is made in sections, 
can be very closely hitched and prevents all undue side 
draft when in use on gang-plows for three or more 
horses. 

HARROW_ - WlLLrAM M. BAKER, Fortville, Ind. 
The invention is an improvement on a harrow patented 
by tbe same inventor, the improvement enabling the 
machine to be adapted for work in trashy ground. Tbe 
inventor employs rollers, the teeth of which are inter
current with the hooked forward ends of rigid blades. 
These blades are to be substituted for a plain roller when 
the harrow is to be used in trashy gronnd ; and tbeir 
action is sucb that, as the tootbed rollers revolve, the 
hook-ends of tbe blades catch the refuse material and 
deliver it at the rear of the barrow, and also pulverize 
the earth taken up by tbe roller-teeth. 

J t itutifit �mttitau. 
quickly passed tbrongh hams, shoulders, and other meat. 
The pointed head of a shank terminates in. shoulders at 
its inner ends. A locking.arm is pivoted on tbe shank 
and comprises two connected side members respectively 
lying on the sides of tbe sbank. The locking-arm has 
its front end arranged to engage the shoulders of the 
sbank-head to limit the movement of tbe locking-arm. 
The front end of the locking-arm is formed with a re
cess to receive a thread, the recess being closed at the 
head of the shank wben the locking-arm is engaged 
therewith. A spring serves to throw the locking-arm 
into closed position. 

ACETYLENE-GAS GENERATOR. - OLIVER H. 
HAlIlPTON, Williamsburg, Ind. The apparatus is ar
ranged to generate gas in proportion to the amount 
needed and consumed hy the burners, to withdraw the 
carbid-ashes with the carbid-holder upon removing the 
latter for recharging, and in case of excess pressure of 
gas to prevent the water from being forced out of the 
generator-tank. The generator comprises a carbid
casing, a gasometer having a tank and hell, a gas-con
ducting vipe leading from tbe carbid-casing to the gaso_ 
meter, and a valve on the pipe within the gasometer and 
normally held to its seat by a spring. A weigbt is 
loosely carried by the gasometer-bell and is adapted to 
move the valve into an open position against the tension 
of its spring upon the descent of tbe bell. 

scroll having reverse curves located hetween borders of 
Irregular outline made up of conventionalized dowers 
and leaves. Bouquets of dowers, leaves, and buds are 
located at the convexed portions of the scroll. 

BUSTLE AND HIP-FORM.-FRANCIS B. GRANGER, 
Manhattan, New York city. The bustle and hip-form 
comprises a crescent· shaped body portion within which 
is arranged a pad-like portion of a contour su bstan
tially that of the body portion, but having its edges 
spaced from the edges of the body portion. 

TEAPOT. - AUSTIN F. JACKSON, Taunton, Mass. 
The teapot is decorated with raised ornamental work 
applied on the cover and neck in the form of a foliated, 
dowered spray. 

NOTE.-Copies of any of these patents will be furn
ished by Munu 8/; 00. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 

NEW BOOKS ETC, 

MAGNETISM AND ELECTRICITY. An 
Elemen tal''' Treatise for .Tunior Stu
dents, Descriptive and Experimental. 
By .T. Paley 'rorke. London : Ed win 
Arnold, 1899. 16mo. Pp. 264. Price 
$1.40. 
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Advertisements must be received at publication office 
as early as Thursday mol"Tlliln{/ to appear lin the foUow
tng week's issue. 

Marine Iron Works. ChiCRI(O. Catalol(ue free. 
" U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St .• 

Chagrin :B'aJls, O. 
Ferracute Machine Co., Bridgeton. N. J., U. S. A. Full 

line of Presses. Dies, and other Sheet Metal Machinery. 
Inventions developed and perfected. Designing and 

machine work. Garvin Machine Co. , 141 Varick St . •  N. Y. 
� Machinery for B.R. contractors, mines, and quar

ries, for hoisting, pumping, crushing, excavating, etc., 
new or 2d-hand. Write for list. WilIts Shaw, Chicago. 

The celebrated H Hornsby-Akrayd " Patent Safety Oil 
En�ne is built by the De La Vergne Refrigerating Ma
chine Company. Foct of East 138th Street, New York. 

COMBINED HARVESTER, THRESHER, AND 
BAGGER.-THOMAS P. MORAN. Nelson, British Colum
bia, Canada. The invention provides a combined 
header, thresber, and bagger wbich will work as well on 
hilly as on level ground. Tbe header is placed in front 
and the thresher behind the header, with its long axis at 
right angles to the line of draft, so that tbe thresher 
moves practically side-wise. Behind tbe thresher comes 
the team, while the driver's seat and bagging devices are 
run out to a point in the rear of the team. Special pro
vision is made for leveling and adjusting the various 
parts of the machine. The team being placed in the 
rear is thrown away flOm the standing grain (instead of 
into it) In steering tbe front of tbe machine at a sligbt 
angle uphill in counteracting the drift or natural ten
dency of the machine to slide down bill. 

LAMP-BURNER.-HARTWELL A. CROSRY, Calais, 
Me. Tbe invention comprises a wick-tube and a wick
elevating device. The wick-elevating device consists of 
a toothed wheel outside of the wick-tube and adapted to 
engage the wick. A frame is pivoted upon tbe wick
tube and has an extinguishing member adapted to swing 
over and cover the tube. A triangnlar bar is journaled 
in the lower end of the frame and is engaged by the 
toothed wheel, so that the frame is swung and tbe end 

The best book for electrIcians and beginners in elec
tricity is . . Experimental Science," by Geo. M. Hopkins. 
By mail, U. Munn & Co . . publishers, 381 Broadway, N. Y. 

pr Send for new and complete catalogue of SCientiflc 
and other Books for sale by Munn & CO. , 381 Broadway. 

The author notes clearly the fundamental facts and New York. �'ree on application. 
laws of magnetism and electricity. The explanations 
are lucid, and the illustrations have a fresbness not 
usually seen in text books_ It will probably be largely 

Bicycle-Appl iances. 

BRAKE.-JOHN F. MOEN, Brooklyn_ New York city. 
The brake comprises a plate or shoe from which a 
Shank extends forwardly, adapted to engage with the 
crown portion of the front fork of the bicycle. A band. 
elastic in the direction of its length, detachably secures 
tbe brake to tbe fork. The brake can be applied to a 
hicycle without the use of clamps or screws. 

Electrical A pparatu s. 

CABLE-TERMINAL, -WILLIAM CALLAHAN, Sidney, 
Ohio. The cable-terminal is to be used in making con
nectionR with aerial telephone-wires where it is necessary 
to place the wires on a pole or at any other place where a 
cable terminates. A neat and convenient means is 
furnished for making connections, with provision for 
receiving and conducting away the accidental heavy 
charges du� to lightning or the crossing of the lines with 
high-tension electric-light wires. Moisture is prevented 
from creeping into the strands of tbe cable at its 
terminal. 

Mechauical Devices. 

A UTOMATIC ADJUSTABLE DIE. - FRANK H. 

of the wick-tuhe is uncovered when the wheel is turned 
in one direction ; and the wheel is prevented from turning 
in the opposite direction as Boon as tbe frame is per
mitted to swing back by the dropping of tbe wick. 

UMBILICAL FORCEPS.-ERNEST V. ACHESON , Salt 
Lake City, Utah. The forceps are 80 constrncted that 
the nmbilical cord may be cut in two at one operation of 
the instrument. The ends of the cord 'will he automati_ 
cally fastened or sealed by the instant application of in
sulate<! aluminium, gold, silver, or wire bands. The in
strument is so constrncted that tbe various parts can be 
readily separated for the purpose of cleaning or steriliz
ing and as readily assembled and adjusted. 

COOKING-UTENSIL.-WlLLIAM A. VAN DEUSEN, 
Brooklyn, New York city. The cooking-utensil consists 
of a number of vessels capable of use either singly or 
collectively aud employing but a single cover. The 
utensil is particnlarly adapted for steaming cereals, vege
tables, custards, and puddings. and is so constructed 
that the steam will have access to tbe sides of the vessel 
in which the lood is placed, from top to bottom, insuring 
a rapid and uniform cooking. 

OIL-PRESS MAT.-RoRERT F. WEBK, New Orleans, 
La_ This new oil-press c10tb consists of a fabric com
posed of long hair. -The hairs forming the warp threads 
of the fabric are hard, stiff, or coarse, and have a hard 
twist. The hairs for the weft. threads are soft and plia
ble and have a soft twist. The mat is designed for use 
in cotton-seed and other presses, and is not liable to lose 
its shape when subjected to heavy pressure, or to adhere 
to the meal-cake. 

BLACKBOARD-SUPPORT.-JAMES S. MCCLUNG, 
Pueblo, Colo. Tbe supvort is sO constructed that a 
teacher can face his class and at the same time write on 
the board while it is in a horizontal position, tum the 
board so that the pupils can see the work right side np 
and quickly remove the work from the pnpils' si!(ht. 
The arrangement is especially adapted to train children 
to see quickly and accurately. 

adopted in schools. 

NATURE ST UDY FOR GRAMMAR GRADES. 
A Manual for Teachers and Pupils 
Below the High School in the.Study 
of Nature. Bv Wilbur S . .Tack man, 
A. B. New York: The Macmillan 
Company. 1899. 12m o. Pp. 407. 
Price $1. 

Nature study is one of the most interesting develop
ments of modem education, and the volume before u� is 
admirably adapted to assist teachers in preparing experi
ments and questions. 'fhat pupils need some rational 
and definite direction in nature stUdies is now agreed, 
but to prepare outlines in suggested directions nece.sary 
so as to place them within the reach of each pupil is more 
than the ordinary teacher has time to do, but the volume 
before ns has admuably filled tbis gap in the literature 
of the subject. Such snbjects as botany, mineralogy, 
astronomy, natural philosophy, etc., are taken up. 

ELECTRIC POWER TRANSMISSION. By 
Louis Bell, Ph.D. New York : Elec
trical World and Engineer, Inc. 
1899. 8vo. Pp. 505. Price $2. 50. 

A thoroughly practical treatise for practical men and 
is adequately illustrated. It is the best book on tbe sub
ject we have seen and dlls a field whicb has not been 
adequately covered before. Modern electrical practice 
moves sO quickly tbat treatises on the subject are 
rapidly rendered useless. and for this reason an up-to
date book has been needed. 

INDUCTIVE GEOMETRY. By Col. C. W. 
Fowler. Published by t h e  author at 
Louisville, Ky. 1899. 18mo. Pp. 55. 

THE SUCCESSFUL MAN OF BUSINESS. 
By Benjamin Wood. New York : 
Brentano. 1899. 16mo. Pp. \l08. 

STAHL, Charlestown, W. Va_ The invention provides 
several die-blades so supported that tbey may be ad
jnsted to proper relation to cut the thread npon the end 
of a pipe-section. When the thread has been cut on a 
lathe, the blades can be automatically released aud 
spread apart so the die can be quickly moved back 
for another operation, thereby effecting a very considera
ble saving in time. The die can be adjusted to different 
sizes of rods or pipes as well as to take np wear on the 
cutting surfaces of the blades. Thus the device combines 
a number of dies in one, whereby its . usefnlness is in
creased_ By reason of the automatic release, the die can 
not run too far and jam against a shoulder, as so fre
quently happens in the ordinary construction. 

There can never be too many books of the present 
nature, dealing with success in bnsiness life, though in 
the majority of cases it will be fonnd that those who 
have actually achieved success do not write books of this 
kind but the author's intention is nndoubtedly good, and 
they 'are �orthy of considerable circulation. It is true 
tbat business mell frequently write books, but they are 
nearly always upon some subject far removed from tbeir 
immediate sonrce of Iivelibood. The author deals with 
the subject from au eminently practical standpoint. 

CARBURETER. - ELIJAH D. PARROTT, Portland, 
Ore. The object of the invention is to provide a car
bureter arranged to prevent frost from forming on the 
inside of the evaporating-coi! or in the gas-mains leading 
from the apparatus. The apparatus is provided with a A water-tank and with an evaporating-pan connected with 

DIVIDEND TO LABOR. A Study of 
Employers' Welfare Institutions. By 
Nicholas Paine Gilman. Boston : Miscellaneous luventions. 

DISTANCE-FINDER. - ROBERT L. MARSHALL, 
Elizabethtown, Ky. The purpose of the invention is 
to provide a practical and accurate instrument for dnd
ing the distance or range of any remote object by a 
simple adjnstment, witbout any calculation whatever. 
The finder has a base-line at right angles to which is a 
stationary telescope jointed to a movable hypotennse
bar provided with a second telescope. The hypotenuse
bar has a laterally-adjusting device with a variable 
throw or range of dedection. Mechanism between an 
IndeX-hand and the hypotenuse-bar also has a variable 
tbrow or range of movement, the variable throw of one 
of these parts being reverse to that of the other in re
spect to the relation of speed and power, so tbat tbe dial 
of the index-hand can be spaced off with equal gradua
tions, a feature of great importance in securing accurate 
results_ 

PLOTTING INSTRUMENT.-LuTHER M. CARMICAL, 

a gasoline-supply and an ,air-supply. An evaporating-
coil leads from the pan, the pan and the coil being sub
merged in tbe tank-water. A heater is connected with 
the water-tank to heat the water; and a pump is con
nected with th� coil, 

ACETYLENE-GAS APPARATUS.-L!!WIs J. RUTH, 
Leamington, Canada. The invention belongs to a class 
of acetylene apparatus in which the generator and gaso
meter are separated and the carbid is placed within a 
perforated or grated cylinder which may be revolved. the 
water being snpplied by a perforated pipe or spray over 
the cylinder. The lime formed by the decomposition of 
the calcinm carbid will be sifted out of the carbid by tbe 
rotary movement given to the cylinder when the gaso
meter-bell rises. This lime falls npon the inclined bot
tom of the generator and is then removed. When tbe 
gasometer falls, water is admitted to the perforated pipe 
and sprayed on the carbid. The gas generated will 
cause the gasometer-bell to rise and the water is cut off. 

Jonesville, Va_ Tbis plotting instrument comprises an A R T I F I C I A L TOOTH-C�OWN.-CHA�ES A. 
and a base-plate provided with different gradua- FONES, Manhattan, New York CIty. The deVICe com�:s on each edge. A guide-bar is dxed on the base- prises three parts-the crown, a connecting-sleev�, and a 

plate· and at right angles to the guide.bar is the base_ j lOCking member or lock-screw. The constructIOn a1-

har �f a protractor. A sleeve adapted to slide on the lo,,:s t�e parts to be accuratel� adjusted and forms a� 
guide-bar, is rigidly attached, and has a dange serving artidCIal to�th-crown of exceplIonal strength. No 10ngI

as an index ior the adjacent gradnated edge. The tudinal stram can separat? the crown :rom t�e sleev.e or 
sleeve has a clamping-section by means of which the ftom t�e �ock-screw .

. 
Smce no platmum IS reqUIred, 

protractor may be held in any adjustment. Tbe instru- the deVIce IS comparatIVely cheap_ 
ment is used ill drafting in poles or feet the field-notes PROCESS OF FORMING CONCRETE W ALLS.
o f  a survey as nsually obtained by compass and chain, CHARLES Guy, Box 24\!, Topeka, Kans. Tbis cheap 
"nd ascertaining the area therefrom_ process of forming a concrete wall consists in erecting a 

ACETYLENE-GAS APPARATUS.--ALPHONsE F. crib having a face corresponding with the desired 
.
form 

GAmNNm, Tbibodeaux, La. The acetylene apparatus of the concrete surface to be produced; next applymg a 
comprises a generating-tank, into which a carbid-hopper thin layer of plaster npon the face; then laying a coarse 
has a gravity-discharge. A valve controls the discharge- or open-grained fabric upon the stratum of plaster ; ap
opening. the stem of the valve extending vertically plying concrete in contact with the fabric and allowing 
through and above the carbid-holder and being joined it to set; and finally removing the crib and strlpping the 

with a lever connected with the gasometer-bell. As the fabric witb the adhering plaster from the concrete Sl1r

gasometer-bell falls, the lever is caused to open the face. No surfacing or matching of lumber is necessary . 
valve in order that carbid may drop into the generating
tank; as the bell rises, the valve is closed. 

TAPE-NEEDLE.-WALTER S. HUTSON, Pocatello, 
Idaho. By means of this tape-needle, a string can be 

Designs. 

WALL-PAPER.-HABBY WEABNE, Rlxheim, Ger
many. The leading feature of the design Is a lattice 

Houghton, Mifflin & Company. 1899. 
12mo. Pp. 400_ Price $1. 50. 

This volume deals with a subject which in the near 
future is certainly destined to be one of the most impor
tant of economic problems. A tborough understand
ing of the principles outlined in this book would tend to 
cause capital and labor to nnite on a substantial basis 
and to prevent those most unfortunate of economic re
volutions-strikes. The author discusses the modern 
emplover, welfare institutions in Germany, patronal in
stitutions in France, patronages in Holland and Eelgium. 
prodt sharing, etc. It contains abundant food for tbought. 
AMERICAN SOAPS. A Complete Treatise 

on t h e  Manufacture of Soaps, with 
Special Reference to American Con
ditions and Practice. Dr. Henry 
Gathman , Editor of the American 
Soap .Tourn aI. New York : Pub
l ished by the author. 1899. 8vo. 
P p. 461. Price $15_ 

The drst edition of " American Soaps " appeared in 
print seven years ago and was well received, and since 
that time the author has contmually collected all the 
available new information that conld assist in making a 
later edition of the book more complete, and the author 
has had the ben edt of tbe experience of many of the 
original purchasers of the book. Tbere is an extensive 
literature upon soap making, bnt most of them are 
adapted from foreign practice or deal witb antiquated 
methods. The present book cannot be placed in this 
category. It is an excellent contribution to technical 
literature by a man who thoroughly understands modern 
American soap making and it is in no sense a compila
tion. To tbose who are looking for a thoroughly practi
cal book on soap making of all kinds. with special refer
ence to modem practice, we can heartily recommend 
tbis book. It is freely illustrated. and the number of 
formnlas for soaps of Vltrious kinds is large. The sec
tion devoted to the actual processes used in the mann
facture of soaps of all kinds occupies three-quarters of 
the volume. It is an admirable book. 

HINTS TO CORllESPONDENTS. 
Name8 and A ddress must accompany all letters 

or no attention will be paid thereto. This is for ODl 
information and not for publication. R e ferences to former articles or answers should 
give date of paper and page or number of question. 

I n q u iries not answered in reasonable . time should 
be repeated : correspondents will bear in mind that 
some answers require not a little · research, and, 
though we endeavor to reply to all eitber by lette1 
or in this department. eaeli must take his tum. 

B II yer8 wishmg to l!urchase an! art.icl� not advertised 
in our columns WIll be furnlsheo. WIth addresses of 
houses manufacturing or carrying- the same. 

Sl,ecial ''' rltten I nformation on matters of 
personal rather than general interest cannot be 
.expected without remuneration. 

Scient i fi c  A merican S l I p p l e m eul8 referred 
to may be bad at the office. .Pnce 10 cents each. Books referred to promptly supplied on receipt of 

�I1!'.�':al .. sent tor examination should be distinctly 
marked or labeled.  

(7801) P_ C. W. asks : Is there any 
known process by which I can send a current of elec
tricity through a paper in a dry form by having sub
jected it to a process so it will conduct electricity ? A _  
You cannot send an electric current through a dry 
paper. There is no substance which will render dry 
paper a conductor. Only the spark of a high tension 
discharge will pass through dry paper. 

(7802) S H. D. says : Will you tell me 
the horse power o f  the ten wheel o r  mognl railroad en
gine, also the horse power of the bog and jack, or con
solidators ? What is meant by the term borse power ? 
Please tell me how to calculate the horse power of any 
engine. Give the simplest way. A. The horse power of 
any locomotive can be found by multiplying the area of 
the piston in square incbes by tbe mean effective steam 
pressure in the cylinder; multiply the product by 2, which 
IVlll give the total average pressure on both pistons;  
multiply this sum by the number of feet the piston 
travels in 1 revolution of the driving wheel, then multi
ply this prodnct by the num ber of revolntions the driving 
wheel makes per minute, and divide by 33,000. Exam
ple :  What is the horse power developed by an· engine 
having cylinders 19 inches diameter by 24 inches stroke, 
haviug an average cylinder pressure of 53'7 pounds per 
square inch? The driving wheels being 78 inches diame
ter and making 260 revolutions per minute (about 60 
miles per bour) ?  

283'5294 square inches piston area. 
53'7 pounds mean effectiye (average) pressure. 

15,225'5 pressure on one piston. 
2 pistons. 

30,450 pressure tra.nsmitted from both cylinders. 
4 feet piston travel in each revolution. 

121,804 
260 revolutions per minute. 

31,669,040+33,000=959 horse power. 
One horse power is a power that will lift 33,000 pounds 
one foot high in a minute. The horse power of any en
gine is compuLed on the same principle as shown above, 
conSidering the multiplier 2 as referring to 2 cylinders, 
and not used with 1 cylinder. 

(7803) B. F. S. asks : 1. Would a field 
of wrought i"on :l1lX2:l1l incbes square do for a field of 
motor described in SUPPLEMENT. No. 641 ? I wish to nse 
it as a generator. A. A field of wrougbt iron, forged of 
the same size as tbat of strap iron , may be nsed in place 
of tbe s trap iron. The reason for using the strap iron 
was to enable those to bnild the motor who bad no 
means of forging a piece of wrought iron. 2. Would 
tbe field be equally serviceable if brazed instead of 
welded ? A. Yes, if the brazing is put exactly opposite 
tbe middle of the armature. 3. Compare such a field 
with a laminate one. A. The brazing is no better than 
an air space for transmitting the lines of force, and 
should be placed where the lines of force leave the poles 
and pass tbrougIi the armature_ 4. In making plunge 
battery (see SCIl!NTIFIC AMERICAN SUPPLEMENT, No. 
792), the upper ends of the carbon plates are permeated 
witli paraffine. Will this have any effect on tbe making 
of electrical connections made by strips of copper, i. e., 
is paraffine a conductor of electrlcity P A. Paraffine is 
not a conductor, and should be scraped off where the 
contact is made with the copper strlps. 5. If you take a 
bicycle wheel and place one end of the axle on some sup
port such as your finger. it will fall over, but if you drst 
cause it to rotate rapidly it will maintain its perpendicn
lar and pass around its point of support. Please explain. 
A. The prinCiple involved in thIs is'that of the gyroscope. 
All rotating bodies tend to remain in the plane of rota
tion. 
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(7804) J. L. B. writes : I �aw in your 
paper eQme weeks ago the statement that you did not 
know where the energy went to if a watch spring was 
wound up tii(ht and then burnt. Is it not true that if a 
piece of wood is bent and Ignited it will tak� less energy 
to ii(nite it than if the 8ame piece or at least the same 
amount of wood was ignited when it was straight? If 
lhie is so, is it not poseible that it will take less energy to 
ignite the steel spring, and these might cqnal each other? 
1 cannot do experiments to prove if this is so and thought 
1 would write and ask you if this is so. A. We do not 
know whether it is true or not tbat etraigbt wood burns 
easier than crooked wood. If it does, it will explain wby 
the crooked stuff we bad to work up in boybood was 
sucb poor wood to bnrn. Till however some one can 
present careful experimental data sbowing that a spring 
under strain evolves more beat ill combustion tban a 
loose one, we sball continue of lhe opinion that the mat
ter has not been proved. It is simply a begglDg of the 
question to say that the doctrine. of the coneervation of 
energy requires a certain result, and therefore that is the 
result to be r�qllil'e<l. 

INDEX OF INVENTIONS 
For which letters Patent of the 

United States were Issued 

for the Week Ending 

JANUARY 9, 1900, 
A N D E A C H B E A R  1 N O T H A T  D A TE. 
[See note at end of list about copies of these patents.] 

Acetylene generator. W. F. Cooper ................ 641.194 
Adding macbine, B. & G. Work ..................... 640,850 
Advertising device. E. Cherry ...................... 640.875 
Air aud gas engine. J. W. Eisenhuth ............... 640.890 
Air cornpress\ng engine. 1£. A. Rix . . . . . • . . . . . . . . . . .  640.Y49 

��i�:f����.a8.p:l.a�V\�I{������.�1.�I.�: ������.��: t8:� 
Ash box and shove], combined, W. S. Anderson .. 641.064 
Automobile, P. J. A. SChnoor .... .... .............. 641.043 
Axle setting I'age. G. A. Peterson ........... ....... 640.804 
Bag filler, S. Marshall ............ .... ....... ........ 640,785 
Bag bolder. J. Tbompson ............................ 641,055 
Band cutter, Rundle & Mason ...................... 640,817 
Basins, baths. etc" waste apparatus for wash, S. 

W. Lewis .......................................... 641,126 
Basket. G. P. SUgg ...... . ............................. 641.245 
Basket machine, fruit, W. R. Van Vliet ........... 640,978 

(7805) H. C. M. asks the ton burden of 
Bat�f����e,d:&�ii�c��:ttz���.

i
�.��

i
.�� .. ����.

it
.
i
.
O
.�. �.� 640,753 

Batteries, device for indicating condition of tbe "Kaiser Wilhelm der Gro"se" and the number of 
passengers it will carry. A. Tbe displacemeut (tbat is 
total weight) is 17,500 tons; it accommodates 350 first
class passengers; 370 second-class; 800 steerage, and tbe 
crew, etc. , number 450. If you will refer to the SCIll:N
TIFIC AMERICAN for October 9, 1899, you will find your 
query fully answered. Tbis article gives valuable par
ticulars regarding tbis vessel. 

storage, H. P. Maxim ............................ 640.787 
BaILery, G. Heidel. ............... ................... 641.011 
Bed bottom. sprlllg. O. R. Hullt .................... 640,915 
Bed couch, W. E. Buser .............................. 641,187 
Bed. folding. J. P. Lein .............................. 640.7b'2 
Bedstead, foldable. J. M. Songer .................... 640.965 
Belt for straw stackers. drag, M. Reineke ......... 641,013 
Belt I'uide, J. C. Nofslllger ................. ........ 640.7!n 
Bicycle, A. R. Colburn ............................... 641.1113 
Bicycle, C. S. Dikeman ........ ...................... 640.ilB4, 
Bicycle carrier. G. W. Biester ....................... 640.736 
Bicycle cbain guard. F. Donglas .......... . . . ...... 640,756 

(7806) G. F. M. asks: Will you kindly 
BiC

���� .. ���.�� .. ��.��.��.�.I�� .. ���.����:.�:.� .. ���.�� 640.967 
Bicycle gear, cbangeable, F. M. Swayze ..... ....... 640,8.'l() answer for tbe benefit of settling a controversy wbether 

this new year (1900) is the beginning of the 19th or 20th 
century? A. Tbe new century begins January 1,1901. 

(7807) F. K. H. writes: I am making a 
horseshoe magnet; the iron is :r,( inch thick and about 
7 incbes loni(. Will you please leli me what size wire I 
shall use, and how mucb, to make it stroni( enough to 
draw small pieces of iron tbrough 1 or 2 incbes of wood? 
Also please state bow many cells of battery I shonld use 
on same? A. Tbe easiest way to wind tbe legs of your 
horseshoe magnet is to make spools whicb will jnst slip 
over each lei(. Wind tbese witb No. 12 cotton covered 
wire, attending very carefully to the insulation and fillini( 
the spaceR with sbellac after eacb layer is wound. Allow 
eacb coat to dry before putting on the next layer of wire. 
Tbe wire may be wound about an inch deep. The bi
chromate plnnge battery described in SUPPLEMENT, 792, 
price 10 ceuts, will fully energize the magnet. If you 
mean to make a magnet wbicb will draw a piece of iron 
directly tbrougb two incbes of wood, so that it will enter 
on one side and come out of the woo,lon the other side, 
making a bole tbrongb tbe wood, you will be disap
pointed in YOIn work. No magnet can do tbis. A mag
net of good strengtb will cause small pieces of iron to 
move at a distance of two incbes from its poles. It does 
not matter whether tbe space is filled witb wood or air. 

Bicycle support. J. Bootb ............................ 640,738 
Bicycle support, W. H. Hart, Jr .......... 640,904 to 640.!100 
Bicycle support. H. �'. Lowe ........ ............. . . 640.7b4 
BIlliard or pool table. J. W. Wilkinson ............ 640.848 
Boiler. See Water tube boiler. 
BOiler tube cleaning device, C. L. Smith ........... 640,822 
Bolt. See Heel bolt. 
Book and system for bookkeeping, J. W. Har-

land ................................................ 640,903 
Book, manifold sales, E. Carney ............ ....... 641.075 
Books. bindin", J. Lewthwaite ...................... 641.211 
Boot or sboe. W. Gordon ..... . .......... . .......... G(O,!IOO 
Boot or shoe tops. apparatus for folding, W. J. 

Dix..... .. ......................................... 640,885 
Bottle. T. Thompson ............................ .... 640,976 
Bottle and glass, combination beer, W. Baum, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.860 
Bot.tle float. G. R. Hemstreet ....................... 641.108 
Bottle. non·refillable, 1. L. Robinson ............... 640,953 
Bottle st.opper and extractor, R. S. Pickett ....... . 640.800 
Bottle stoppers, automatic feed mechanism for, 

Gates & Woodland ........... ................ . .. 640,757 
Bottle stoppering machines. automati� feeder 

mecbanism for. F. O. WoOOland ............. . .. 640,1'83 
Box. See Ash box. Cigar box. Folding box. 

Fru it box. Lunch box. Packing box. Paper 
box. 

Box, J. V. Otten ...................................... 641.144 
��:k��
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brake. Wa�on brake. 
Brake block or shoe. amomatic, H. N. Wood..... 641.249 
Brake shoe. J. Medway .............................. 640.788 
Bread or cake cutter. J. Jenson .. . .................. 640,916 
Bricks or blOCks, thermo-electrical building, J. 

Mattbias .................... ...................... 641.214 
Broom bead. G. M. Bowmau et a\.. ................ 641.070 
Buckle, bIllet. D. McMillan ....................... . . 640,795 
Burner. See Gas burner. Lamp burner. 
Burner, C. R. Dallas et al ... ........................ 640,996 

(7808) H. W. 'r. asks: 1. I have the ��t�����g����,f'W-b��I':;y�·.�:����s:::::::::::::: �t� Buttons. means for attacbing, F. E. }4'orward.... 640,896 castings and parts for the little motor of wbich ·1 inc1o,e 
a cut taken from your advertising columns. What size 
of wire shall 1 use on fields and armature ? A. Almost 
any size from 18 to 24 will answer to wind the little 
motor. 2. Will 9 cells of Samson or carbon cylinder 
battery run a to-candle,12-volt lamp not more tban 20 
mlnutes a night? A. Yes. 3. Is there any way of re
cbarging dry batteries? A. Dry cells are not recharged. 
Tbey are not worth tbe trouble. 

(7809) W. P. asks: 1. What causes "cross 
talk" in a telephone? Can you tell me the remedy for 
it? A. Cross talk in a telephone is caused by the wire of 
anotber grounded circuit, near the wire of the telephone 
line in which tbe cross talk is beard. The remedy is 
found in a metallic return wire twisted around tbe other 
wire of its own circuit. See Poole's Practical 'l'elephone 
Handbook for instrnctions. Price $1.50 by mall. 2. I 
bave some small machine steel screws in some brass mao 
terial which I cannot take out with a screw driver (it is a 
screw wbicb holds the fork of a desk phone). Please 
tell me how I can take this out. A. Put a few drops of 
kero.ene oil on the screw head and let it stand a few 
hours. 3. How can I charge tbe telephone standard 
Fuller battery? A. A eolntion for the Fuller cell may 
be prepared by dissolving 7 ounces of sodium bichromate 
in 1 quart of water and pouring into the solution very 
slowly when cold, � pint of stroni( sulphuric acid. 

(7810) H. C. H, writes: 1 wish to make 
a small storage battery capable of running a 3 candle 
power lamp a given number of hours on one charge. 
A. We advise you to purchase Saiomon's storage bat
tery, price $1.50. Tbis book will give yon the instruc
tion needed ror making what you ne�d. 

(7811) W. J. M. asks : How to tan fur 
hides and skins so they will remain soft after tanning? 
A. We refer you to SUPPLEMENT, numhers 959, 1077,1090 
and 1140. Ptice 10 cents each by mail. 

(7812) C. J. asks: Will you please give 
directions bow tQ wind ringer coils for a telephone? 
A. Tbere are many vari�tiee of rlngel'1'. Tbe reeistance 
of tbe coils i. usually from 75 to 100 ohms_ tbougb it 
is sometimes as high 8S 5000 obme, varying accordillg 
to their use. Wind each of the spools with about 40 
ohms of fine silk covered wire, No. 36 or 38, and mount 
tbem so tbat the opposite poles shall be toward tbe 
armature. 

Cable grip, W. W. O'Malley .................... 00 . .. 641,142 
Cake former, A. }fredrickson ... ................... 640,898 
Calculating machine. F. S. Baldwin ................ 641,065 
r.alip�rs, micrometer, J. P. B. Wells ................ �l,173 
Can. See lfilling can. 
Can capping device. J. S. Hull. ...... .............. 640,913 
Can clamp, F'. J. Becker .............................. 641,132 
Can opener, A. L. Baker ............... ......... .... 640,732 
Candle holder. H. Scbroeder .................... ... 641.239 
Cane handling apparatus, sugar, J. P. Kemper ... . 641.119 
Car, F. W. Wbitcher ................................. 641,058 
Car brake, C. A. Kruse ............................... 640.!J21 

g���;:��:r;I��n.a!l\;;::e? .�: .��r���
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Cardin" engine, J. Sbaefer .......................... 640.962 
Carriage, child's reclining, C. B. Jones ..... ....... 641,209 
Carriage gearing. horseless, E. P. Gray ........... 641.204 
Cartrid/le. C. A. Bailey ....................... 640,855, 640.856 
Case. See Display case. 
Casb re"iRter. 1£. F. Spaulding ............... 640,825, 640.966 
Cast.er, ball. J. H. Godden ........................... 640.761 
Cattle guard. W. T. Payne .......................... 640.940 
Ceiling, A. Elle ................. ..................... 64U)!Jl 
Ceiling construction. J. W. Rapp .......... . ........ 640,809 
Cement manufacturing appliance. H. I. & G. W. 

Bartbolomew ............. 0 0  ....................... 641,066 
Chaff assembler and conveyer, S. K. Landis ...... 641.022 
Chain. drive. J. Neil .................................. 641.oal 
Cbecking or uncbeckinJZ device, H. H. Dudley .... 641,088 
Cbuck bandpiece. J. Geddes....................... 641.006 
Cburn. J. J. Jone . . ................................... 641,116 
Cigar box, M. Brown ................ 0 0  ..... .......... 640,741 
Cigar tip cutter, S. L. Lederer ...................... 641,O'Z4 
Cigars, machine for simultaneously cutting and 

printing, 1. W. Heysinger ........................ 640.900 
Cigarette counting and packing machine, M. Del 

Castillo ........................... ......... . ... . . . 641,180 
Cigarette mouthpiece making machine, White-

horn & BrHdy ..................................... 641,17' 
Clamp. See Can c1amp. 
Clamp for fabric making machines. J. Sommer . . . 640,824 
Clay . or otber plastic mRterial. apparatus for 

molding cups. etc .. of, H. BriJZJZs ......... ... .... 641,072 
Cleaner. See Grain cleaner. 'l'rack cleaner. Tube 

cleaner. 
Clips, apparatus for manufacturing fastening, F. 

Canfield ......................................... : .. 641.190 
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Coal cutting machine. bAnd. H. Ebert ............. f41.089 
Coat or bat hook, A. W. Parmelee .................. 640,935 
Cock, cylinder drain. �'. M. Denzig .................. 641.086 
Collee or malt drier. F. E. R Okrassa .............. 641,141 
('oin controlled apparatus. J. Mason............. 641,213 
Collar. borse. G. A. Miller .. ......................... 640,926 
Color sphere and mount. A. H. MunselL .......... 640.792 
Conduit. fIexible metalliC, E. '1'. Greenfield ........ 640.7fiB 
Conduit. underJZround, C. H. Sewall ................ 640,820 
Controller operating' mechanism, \V. H. Conrad .. 640.749 
Convertible tub. N. F. Hurdel. ..................... 641.112 
Cooling or refri�el'ating apparatus, W. Helm ..... 64:0.768 
Cord bolder. J. Altmann ............................. 641.063 
Cork extractor. H. Hun�erford .. .................. 64.1,111 
Corn busking macbine. W. H. Sells ............. .. 640.9Iil 
Corset busk. reversible. A. H. Wade ............. . G40.839 
Corset fastener. E. J. Fillk .......................... H40.893 
Corset fastener. l1. O. Ross ..... ..................... 641.234 
Cotton elevator, G. W. WIlliams .................... 641.176 
Cotton opener grid, F. A. Wilde .................... 64.1.000 
Cotton tbinner. W. BlllioJZsley ...................... 640,81;2 
Cover. vessel, A. (!. Ericson ......................... 641.094 
Cultivator. H. C. BothwelL ...................... ... 641.069 
Cultivator spring trip, .J. B. Bartholomew ......... 640.858 
Cupel machine. �'. 111. lIer ............................ 641.208 

(7813) E. B. W. asks: Is there such a g����{��gJdfie�t��e.LjI3�g\� 
.. 
r·k::::::::::::::::::::: tA:M� 

Cutter. See Band cutter. Bread or cake cutter. tbing as an electric belt that is good for anytbing? 
A. We have never seen an electric belt in whicb we 
conld put any confidence. If any one is in need of elec
tricul treatment, he sbould consult his physiCian, who 
knows bis constitution, and not a slranger at a distance. 
He will tben have tbe proper form of application for his 
condition. At the most the electricity from a belt is too 
feeble to expect any benefit from its nse. 

Cigar ti p cn tter. 
Cutter bar. J. F. Kukltcka ............................ 641.123 
Cutter bar, H. C. Loudermilch ...................... 640.783 
Cycle frame, motor. T. �'rench ... ",,,,,,,,,,,,,,,,,, 64.U)96 
Cycle saddle attachment, E. H. Thibanlt ....... ... 61l.1611 
Cylinder' lubricator. B. F. Kelsey . .................. 640.7'73 
Dental appliance. '1'hurmond & Clark .............. fWl.170 
Dental dAm attachment. M. O. Nelson ............. 640.930 
nerrick. rotary. W. E. Sauerman ................... 640.!l.18 
Detergent. C. E. Postletbwaite ........ ... ........ 641,2".5 
Digger. See Peanut di�ger. Potato digger. 
Display cabmet, W. A. Baer ...................... .. 

(7814) E. B. H. asks: What effect would B::rll�r��';.g�!�a��:.tH�·1.·S��b���:::::::::::::::. 640. 
It bave on the lengtb of tbe spark in 'an induction coil Ditching machine. M. A. Richardson .............. 640. 

if No. 30 cotton covered magnet wire were substituted R����e��I�rg.,P,;','!J';?i:.
c
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for No. 36? A. To use No. 30 in place of No. 36 wire in Dnlin trap air pipe. P. W. Meehan ................. 641,028 

the secondary of an induction coil will reduce its power 
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approximately to oue-fourth of its valu.e, since there will B�lI\�io�.i��C:b�i��o;i�tbp.;purpo.e .. ·: .. j,·pii.;nce 
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be but about one-fonrth as many turns III the sameepace. for lifting and turning, C. Simmons ............ 640,964. 

ORDINARY RATES. 

lnside Palfe, eaeh insertion. - 715 cents a line 
Back Plilfe. each insertion, - - $1.00 a line 

prFor some ClasSIlS of Advertisements, Special and Higher ratllS are reqw!rea. 
'1'b� above are charges per agate line-about eillbt 

words per lin�. 'l'his notice shows the widtb of the iine. 
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W09tPou��!I!�e!���S 
time and money by using our 

Foot and HaT(d Power JDacnlnerg 
SEND FOR CATALOGUES

A-Woad-working Machinery. B-Lathes, etc. 
SEImCA FALLS MFG. COMPANY. 

6 9 5  Water St., Seneca Falls, N. Y. 
AMERICAN PATENTS. - AN INTER-
eRting anlt valuable table sbowlng tbe number of patents 
granted tor the various subject. upon which petitions bave been flled from the be�inninR' down to December 
31. 1894. Contained in SCIENTIFIO AMERICAN SUp
PLE,,>:NT, No.1 002. Price 10 cents. '1'0 be had at 
this omce and frow all newsdealers. �E NGINE.8.rOOrri MACHINE. SHOP OuTF'IT5, 

I ) TOOLS AND SUPPLIE S,-i".'!2"' ATHEs. :'lBASlIAN lA1Hl CO IWi���ml�J. 
Foot nd Po e and Turret J,athe� Piana w r ers, Shapers, and Drlll!'resses. 
SHEPARD LA'l'HE CO., 133 W. 2d St., Cincinnati, O. 

TO CET AHEAD 
in the bnslness world you must have a thol'ou"h 
knowledge of your work. You study at borne during 
Jei8ure bours, and we guarantee to fit you for a re
sponsible, bi"b salaried position through tbe best 
course in the world of 

EDU CATION BY 
in Electrical, Mechanical, Steam, 
�b�re������

g
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Work, English Branches, Steno
graphy. Machine Desi�n and Me-
��:���a.

l
��j��' t���hO�����:� roU now. a complete drwwing O'Utftt worth $11.10, or other premiums 

Mention subjects interested in 
wben writing to 

The United Correspondence Schools. 
New York, 

M A I L  

Dumping apparatus. automatic, J. R. Robinson . 640,952 
Dust pan, A. T. Stilson ....................... 640,972, 640.!n3 
Dye. bluish red azo, M. Boniger .................... 640,� 
Dye, JZreen, O. Bally .................................. 640.986 
Dye. rhodamin. H. Boedeker ........................ 641,164 
Ed�er, gang. D. B. Hanson ......... ................. 640.!m 
Educational appliance. Scburrer & Stralfon ....... 641,)51 
Elastic compound. white, P. C. BelL . . ............. 640,735 
Electric macbine hrusb, dynamo. G.-HeideL ..... 641,012 
ElectriC macbllle, inductor dynamo, H. Ueisen-

honer ......... . ............. _ . ..................... 640.760 
Electric ruotor, O. F. Conklin ....................... 640.747 
Electric motor, H. Leitner .......................... 641,.125 
Electric motor and circuit therefor, O. F. Conk-

Jin .................. ............... . ................ 640.748 
Electric motor switch. O. I:i\ Shepard, Jr ........... 641.157 
Electrical cirCUit earthing device. L. J. Steele .... 64l,ltH 
Electricity meter. C. E. 0' Keenan .................. 641,140 
Elevator. See Pneumatic elevator. 
Elevator. Bartholomew & Leonard ................. 640.859 
Elevator, Stoddard & Hicbards ..................... 641,1&1 
Elevator hatch door mecbumsru. H. C. Richards. 641,2::)1 
EnamelinJ;! process. C. H. Waterman .............. 640.84j 
End gate, J. F. Overcasb.. .. .. .. .. .. .. .. .. ... .. ..... 640,602 
Engine. See Air and /las engine. Air compress· 

tug engine. Carding engine. Gas engine. 
Rotary engine. Steam engine. '1'raction en· 
gine. 

Engine reversina- mechanism, W. W. Leach ...... 641,023 
EnJZine stopping device, J. J. Kaye .............. .-.. 641,117 
Evaporator, W. D. Baker .......................... .. 640,733 
Extractor. See Cork extractor. Cotton extractor. 

'1'ree extractor. 
Eyeglasses, etc., bolder for, E. P. TirrelL ......... 641.053 
Fabric. See Woven fabric. 
Fare register operating mechanism, J. F. Ohmer. 640,800 Farm gate. W. H. Kemper ........ .................. 640,774 
li'eedinl( and weighinJ;! mechanism, automatic, P. 

C. Waring. ...................................... 641.172 
Fence jOint, J. T. Ward .............................. 640.843 
Fence machine, A. J. Kauffman .................... 640.772 
Fence. wire. J. E. Head .............................. 640.907 
Fiber drawing machines, weight lifting device 

for railway heads or other, A. W. Mathew· son ......... . ........................................ 640,786 
Fiber. machine for splitting raw or crushed, F. 

Szymanski ........ ............ ................... 641.167 
iI'iJling can, Clayton & Persinger ................... . 641,079 
�'iIling macbine, J. & D. Baxter .................... 640.987 FIlter for purifying sewage. etc .. W. M. Ducat .... 641,1!n 
Fire alarm signaling apparatus. L. CampbelL ..... 640,872 
Fire alarm system and apparatus, L. Campbell ... 640,873 
F'"e escape, O. Knigbt ............................... 641,121 
�:��P"r";�f�ogr, '1: te

J'��liOld';:::':::::::::::::::::: �8:�� 
Fireproof partition. A. W. BJazo .................... 641,067 
F'looring, veneered, S. Hedges ... ................... 641,206 
Flushing apparatus. intermittent automatic si· 

pbollic. Standing & Dixon ....................... 641.100 
Fly killer, R. R. Mont<wmery . ... ................... 640,790 
}I'odder or ensilal(e cutters, pneumatic conveyer 

for, L. S. Bedford ................................. 640.861 
Folding box, H. Scbnackenberg . .. ................. 640,818 
F'olding machine. Downing & '\Vendt .............. 641.(0) 
�'oldin" seat, C. H. Woodruff .......... ............. 641.061 

I 
Follower. H. F. Browne ...................... ........ 640,869 
�'ruit box, ventilated. W. L. Hawiey ............... 641,205 
.... �ruit drier, fl'. }I ..... Parsons ............................ 640.936 
�·urnace grate, J. W. Rumpf. .. ................ . .... 641,236 
}furnace smoke preventing device, W. Neuhs ..... 640.700 

I 
Gage. See Axle setting gage. RooflnJZ gage. 
Game table, R J. Kocb .............................. 640,777 
Gas burner. acetylene, E. J. Dolan .......... 640,887. 640,888 
Gas burner. incandescent. W. R. Clay ............. 641.078 
Gas burner, incandescent, A. A. Cowles ........... 640.7a2 

I Gas engine, G. S. Sbaw .............................. 641.156 
Gas generator, acetylene, \V. e. Sterne .......... . 641.243 
Gas generator, acetylene, P. D. Wescott .......... 641.056 

Gas meter, J. C. Sutherland ......................... 640,974 
Gas tip, acetylene, E. J. Dolan ...................... 640,986 I Gas generator, acetylene. I. C. Wightman ......... 641.059 
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: .................. 641,073 
Gear. variable speed. E. J. McClellan .............. 641,219 
Gearing. �'. O. Bullis .................................. 640,742 
Gearing. friction. J. C. HowelL ..................... 640,770 

PAT ENT DIE S TOCKS. Gearing, variable speed. L. L. H. G�rard .......... 641,097 
Generator. See Acetylene generator. Gas gen· 

erator. Two and three Incb pipe can 
be threaded hy a boy using 
only one band on a crank. 
pr Send JOT musllrated catalogue 

CURTIS & CURTIS, No. 30 Hand Machine. 
Ran2e Xf, to 2·' R.& L. 6 Garden St., Bridgeport, Conn. 

WORKSHOPS 
of Wood and Metal Workers. with
out steam power, equipped with 
BARNES' FOOT POWER 
MACHINERY -
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalo!l he<. 

W. F'. &. JOHN BARNES CO. 
1999 RUBY ST., ROCKFORD ILL. 

THE WATERBURY 
Emery Grinder, 

with adjustable table, for flat surface 
grinding and finishing, and for ordi
nary tool grinding. 

tar Send jor CinularB. 
BLAKE & JOHNSON, 

P. O. BOX 7, 
WATERBURY, C O N N .  

THE EUR EKA CLIP 
'rhe IDost useful article ever invented 

Gin saw filer, R J. Reynolds . .. . .................... 641,039 
Glass articles. appa.ratus for manufacturing hol-

low. P. T. Sievert . ....... ....................... 641,048 
Globe, T. W. Synnott ........................ ....... 641.166 
Governor. explosive enldne. A. C. Stewart ........ 640.971 
Grain binder sheaf shocking mechanism. M. 

Light et lil.. ....................... ............... 641,127 
Grain cle!ner, G. L. Beadell ......................... 640.734 
Grate. W. McClave .................... .............. 641,133 
Grate bar. G. S. Lee .............. ................... 641,124 
Grinding macbine, W. C. Bakp.r .................... 641,178 

8�i��i�� :i�Ebj��i�;:I�.� .. �!1,�
i
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Gun barrels or tubes: device for r:olling, C. P. 
Carlson ............................................ 640.!J92 

Guns, wheel brake for lIeld, A. Resow ............. 641,2'.15 
Hair pin. H. Natban .................................. 641,13 7 
Hammock support, 1. E. Palmer .................... 641,ooa 
Handle. See Sbeet mctal handle. 
Handle bar:W. E. Kelly ... ......................... 641.118 H"arbor or coast defense. A. Van Bibber (reis-
Ha:�:iter·aii;icIim·eili.: ·po·tato:G.· M: ·Ros.:·.· ..... : .... JA:�A 
Harvesting and shocking cornstalks, machine . 

for, T. Shiels ..... .............................. .. 641,047 
Harve.3ting cotton. means for, M. S. Curley ...... 6«J.a18 
Hasp lock. D. Kerekes ............................... 640;7.75 
Hat fastener, G. Scbmitt ............................ 641.150 
��; ����:'1. W.u�·a1i�1a�;���.I.L::::: : : :: : ::::: ::::::: �r� 
Hay rake, G. H. �Iilleville ........................... 641,0'2\1 
Heating device, steam or hot water, W. If. . 

Burns . ............................................. 641.181i 
Heel bolt. B. W. Powell .............................. 64 0.9if> 
Heel nailing macbine, �'. F. Haymond, 2d ......... 641.:I'Zn 

��:::���a�e�j-�-M�!ney .. ::::::::: ::::::::: ::::: ::::: :;:l:� 
Hides, batin", C. W. Kocb ........................... 640,l16 
Hin!?e. gate, J. J. Ober ............................... 640;932 
Hitch hook. M. W. Reeves .... ...................... 64� Ho" catchmg Implement, S .. Hufl ...... ............ 64Q.!J54 
Bo" trap, 'l'. �·isber .................................. 640,8\1,1 
HOisting apparatus, C. W. Nason........... . ..... 641,135 
Hoisting machinery safety attachmellt, '1\ H. 

Oxnam ..... ................. .................... 00,H5 ���.!��&�r.�S�tu�������n:���s�o�sa;: 
ance Com panies and business men gen
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used re�eatedlY. In boxes of 100 for 200. 

� Hook. See Coat or hat hook. Hitch hook. CD Hook and eye carding machines. delivery table for, '1'. J. Carmody .... ............................ 640.743 

? �g�:�s���:�g}��;��d�\'�N �Jg:;:s:�:·.:::·.:::·.::::: �:�lb 
� Horseshoe, soft tread, l\1ears & Col1et ............. 641.130 ��d �"otigg 3�a��r�,

o
g,!'g;I�:;�1 ���:,oc�m of price. Sample card, bf mail,free. Man-

�Ii'::'t�e.� IgoxC�l;''if/��::a�ld�'iey. 
ARMSTRONG'S No. 0 THREADING MACHINE 

Can be attacbed to bench or post. 
Desioned for tbreadin" tbe 
t�a���:ls�j��Tts?

f
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one 10r pipe l1i to 1 inch; the 
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Armstron" adjustable <lies. Otb
er attractive features. Send for 
Kt&!�U���; l�h��fr'!18�fr��f 
New York. Bridgeport. Conn. 

WOODWORKING MACHINERY.� 
For Planin� Mil1s, Carpenters, 
BuUders, Furniture, Cbair. Vehicle, 
Wheel and Spoke Makers, e�c. 

pr Correspc>n,unce Solicited. 
Illustrated 312-pa"e Cataiogue free 
to manufacturert! and foremen. 

THE ECAN CO. 
327 to 347 West Front Street, 

CINCINNATI, OHIO. 

Hub, R. R. Bogg .. ........... ....................... 640.737 
Incandescent mantle. C. P. Scbultz ............ .... 641,240 
Indicator. See Street indicator. 
Indicator. G. B. French ..... ......................... 640.899 
Insect destroyer, Passmore & May ................. 640.9:17 
Insect destroyer. A. F. Severance .................. 641,155 Insula tin I! panel for walls of ships, etc., G. P. 

Erhard .................................. .......... 641.198 
Insulator. section. Scbumaker & Glodel! ... ...... 640.959 
Iron. See Sad iron. Soldering iron. 
Jar closure. J. H. Fowler ............................ 640,897 
Joint. See Rail joint. 
Keys, handkerchiefs. etc., device for holding. J. 

H. Polbemus .. ................................... 640,807 
Kiln. See Drying kiln. 
Knitting machine. circular. H. A Houseman ...... 640.7&.J 
Lacing stud setting machine. W. P. Bartel ........ 640.857 
Ladder. combination step; W. L. Skelley .......... 641.158 
Lamp, R. J. Robertson ............................. .. 640,950 
LAmp. acetylene gas. W. C. Homan ....... . ........ 6<0,912 
Lamp burner, S. B. 1I10rs ............ ........ 00,217, 641.218 
Lamp burner, I;'. '1'. Williams........................ . .981 
Lamp burner and wick holder, J. L. Stone ...... .. 
Lamp. electriC, C. Vun Deventer ................... . 
Lump igniting device, cycle. \V. Angress. ......... 852 
Lamp sbade. R. W. PIttman ............... ........ 641.221 
<Last. H. Brown ........................................ 640.!l9O 
Lasting machine. \'Y. H. Dorman ................... 640.009 
Laundry apparatus, W. H. Welsb .................. 640,847 Leather. making dies for embossin", J. L. McCaul 640.794 
tr� ������i:��.AH� JA;I���� ·.: '.: .' ... : ...... :::: : .. .... :' .:: :'.: g:&� 
Lightning arrester, C. C. Chinn..... ........ ........ 640.744 
I .. oading movable carriers. apparatus for, A. 

Painter ............... ............ .............. 00. 640.9�4 
Lock. See Hasp lock. SprlnJZ lock. 
Lock. E. Sar"ent ..... . .............................. 00 640.956 

1 rti 1 bl t I hi ' A Lubricator. See Cylinder lubricator. Railway 
�:;C� ��':>t��'�T el1

e
3T

.a
�ri��·10'l,��l!£�.Tl��� s:f� track lubricator. 

SUBMARINE TELEGRAPH.-A POP-

by Munn & Cll. and all newsdealers. I,uncb box. A. J. Osborne ............................ &l0.ll33 liiiiiiiiiiiiiiiiiiiiiiilijji���iiiiiiiiiiii Mail bag catcber, S. 1;;, Gibson ........... . . . .... . ... 641.203 I :Mail marking and cancelin� device. E. M. JUdd ... f>4.1.0l8 I Massage appnratus. water. H. Ullrich .............. H40.837 
Matcb safe. P. G.lJale ............................... 640.76a 
!\{easuring instr"ment. electrical. J. F. Stevens .. 641,051 
Measuring intensity of light, apparatus for. R. I C. Drmker ........ .............................. 00. 641.002 

, Mechanical movement. H. W. Honeyman ......... 641.014 :Meter. See EJectriclt,y meter. Gas meter. 
Milk modifier, home. Ir.. Strauss ..................... 641.052 
Milk sterllizer. Mitcbell &. Larson ............... .. 640.789 
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CAN I BECO M E  AN ElECTR I C IAN . 
Yes. you Clln. W� teach ELEU'.l·lUUAL 
ENGINEERING at your home by IIlRii 
at a cost within the reach of anyone. No 
matter wbere you live. if you can react and 
write, we guarantee to teach you thorougb
Iv. Our institute is endorsed by Thoillas A. Edison, and other prominent men of 
the coun ry. 'We teach also 11lechullical 
Engineel'ing, Illecbanicnl DJ'Il\,'ing, 
iUncbillc Design, 'l' e J e g )' a  •• h y ,  
'l'eicl.houy,Electric Rnih,.'ays, Elec
U'o.'l'hcl'npclItics. Elecu'ic llliuiug, 
etc.

� ����:f'. s;:{J�: {6� ����lLOf�L�illdY. 
The Eleeu'ienl Engineer In!iOtitnte " • - . 01 Con'e-} t..cnu..duo-.:h� f. t.,J ... :u.r �: ........ .i�---:; s))ondcnce 

c-. .. � "'1 'l'Y1� c.odj'_ -.....a m;:;:::r.:;;- Insu'llctiou, 
:.....r.. '-c. of "l"'T.iT1)d,;,,c-r. �. cA.. d .......... _ Dept. A, 

il.-zr.:,.f ,d�<= .�� 120·122 Liberty St .. 
� ....... � o. u  .. � . New Yol'k. 

A Cutter Milling Attachment 
is indispensable for the propel' execution 
of particular kinds of work. Our S-inch 

Precision I,athe is fitt.ed for Lhts and 
lJear Cutting'. No extra belts a.re re
quired as the friction gear at end of 
���
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slip in ca.se of work jam bing. Varia
tion of feeds allowed by use of 'iOliq�a;;�- cbange /Zears of lathe. 

FAN E U I L  WATCH TOOL CO .. Brighton. Boston .  Mass. 

IT SI MPLI FIES D I F FICULT WO R K  
�t�r

el'e�I:u!fanJ"
ll
dni������urps

i�� 
Tlll'ending and Cutting 1l1achiue 
It ba.� our Stnndard Adjustable Quick 
OpenllH! and Closing Die Head with 
convenient " cam ,. movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from 1'h'reau
ing wbile in mOtion, opened to permit 
pipe be!�p." cut and closed mstantly 
ilnd PO�ltlvely. Send for Catawguc. 

THE lUERRELL lUANUFAC
TURING CO., 1)01 Curtiss St., Toledo, Ohio 

Pure Water Means Good Health ! 
But pure water is not easily obtainable now
aoiays. Most filters are useless fer pur

J,.;oses uf puritication. 'Ilhey retain 
the impurities and communicate 
tbem to the water. The safest 
and surest purifier is tbe 

Berkefeld Filter 
which has internal cylinders made of 
InfusOl'ial Eal·tb, a substance that 
retains every atom t lf solid matter. even 
Bacteria, on its out.er surfuce. House
bold sIze Yields 1 gallon of pure water in 
4 minutes. Easy to clean. Perfectly satisfactory in every way. 

B E R K E F E L D  F I LTER C O . ,  2 Cedar Street, N E W  YORK.  

ACETYLEN E  APPARATUS 
Acetylene number o f  the SCn�NTr}'IC AM ER1CA " Sup
PLE"II!;NT, describing. with fuB illustrations, the most 
recent, simple or borne made and commercial apparatus 
for gellerating acetylene on the large and �mall scale. 
The Q"as as made for and used by the microscopist and 
student. ; its use in tbe mngic !untern. The new French 
table- lamp making its own aeetylene. Contained in 
SCTENTIFIC Al\l ERICA� SUPPLEi\IBNT. No. 105'1. 
P1'ice 10 cenf s prepaid by  mail. For otber numerous 
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address. MU�N & Co., 3m Broadway New York. 

Cork Floors and Ti les. 
Elegant in appearance, absolutely noiseless, germ

proof and waterproof, and have unequaled wearing 
q U.:I.iities. We also manufacture 

CORK PULLEY COVERING, 
CORh.. PIPE COVERING, 

( ' !I R K  FRICTION CLU'l'CH BI,OCKS, 
COlt K BULLETIN BnARDS, etc. 

Q:F' Send jm Circula'" •• S. A." 
C O R K  F L O O R  & T I LE CO., 1 7  M i l k  St . .  Boston, Mass. 

VOLNEY W . . MASON & C O . ,  

F riction Pu l leys,C lutches & Elevators 
P R O VI DENCE R. I .  

Buy Telephones 
THAT ARE G O O D  .. N O T " C H EAP T H I N G S . "  

The ditl'erence in cost is little. We guarantee 
OUI' aPPl"tl'atus and guarantee our cu�tomers 
a�ainst loss by patent suits. OUi' guaran· te .. anu instruments are both good. . 

W E S T E R N  T E L E P H O N E  CONSTRUCTION C O, 
2 5 0·2 5 4  South C l i n t o n  St .. Chicago . 

Largest l\fanufacfurers of Telephones 
exclu8"i'tJel11 in the United States. 

Waming lo Inventors I 
It IS important that American inven

tors should bear i n  mind that there is 

every reason for protecting their inven

tions by foreign patents before sending 

their exhibits to the 

Paris Exposition. 
Without first securing such protection 

there is risk that their inventions may 

be copied by unscrupulous persons. 

Furthel' information in regard to for

eign patents will  be sent upon application . 

Handbook free. A ddress 

M U N N  & COMPANY,  
30. BROADWAY, �EW YORK.. 

J citutiiic jmtticau. 
Mower and reaper cutting apparatus, cap for. H. L. HupkiIIS . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.768 
Mower. iawn. rr. Coldwell . . . . . .  , . . . . . . . . . . . . . . . .  (i40,!l95 
;�'I usical iIl8Ll'Uluelll. mecbanical, C. A. Kuster . . . . ti40,9'22 
Nail. �ee �l rillg nail. 
l\ecktic fasteller', J .  \V. Blnndon. . .  . . . . .. G40.R!i4. 
I\eeclle t hrea.der. '- . Kobler. . . . . . . . . . . . . . .  . . .  1i4U.9W 
Ne�aLive hold in/.! device. C. J. Mousfield. . .  G4o.n!l 
Nuclein. makillg fetTugillous, A. :Io\les . . . . . . . . . . . .  1;41,017 
Nut alld bolt head. safety, J. \V. Champiun . . . . . .  641.J!11 
Nut lOCk. J .  Tirrell. Jr .  . . . 641 ,0l}4 
NUL lUCk. L. \Vade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t-i40,S·W 
Oil�. preparillg materials for feeciill./!, L. Silver· � 

Inan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ()41.04f1 
Opera glass shutter. J. 'W. Patterson. . . . . . . Ij40.n:-kQ 
Ore concentrator. A .  Ten Winkel. . . . . " . . . . . . . . . .  , . 641.248 
Ores and �allds. apparatns fur trea.ting placer. J .  

P. l\ .. lcb":villy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,920 
Ore!'. apparat U!5 for magnetical ly separatin�. C. 

I Q. Payne. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .. 641.147. 641.220 

����·i�ng
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Pan. See Dust pall. 
Pallel and tile therefore. }1�. J.J. O. \Vadsworth . . . . . 640.841 
Paper box, kllockdOWIl foldill�, A. It. Hibson . . . . . 640,itiO 
Paper for boxes, In_acbllle for cutLing. scoring, 

and embossine, F . 1\1e18e1. . . . . . . . . . . . . . . . . . . . . . . .  641.215 
Paper making. apparatus for separat.ing and 

cleanin� pilip for. (1'. C. Michaelis . . . . . . . . . . . . . . .  641.131 
Para· oxy - para-amido- ort ho-oxy-dtpbenylamin. 

making. H. Gu8smann . . . . . . . . . . . . . . . . . . . . . . . . . . .. fl41.100 
Passage way for closing device. S. E. Stimson . . . .  640.827 
Paste. pOwder 1'01', S. Scbweitzer . . . . . . . . . . . . . . . . . . .  640.819 
Peanut diU"g-er. L. K Starr . . . . . . . . . . . . . . . . . . . . . . . . . .  H40.!-109 
Pelt refinilHl machine. Comstock & .Hedbavny . . . .  641.fl81 
Pellcll, magazine, Hice & Zerrmann . . . . . . . . . . . . . . . .  6·n.2M 
Pencil sharpener. J. A. \Vebster . . . . . . . . . . . . . . . . . . . .  640.84G 
Pen bolder. 11'. '1'. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi40.826 
Penlmbulator, \"1. H. _1l:ne1ish . . . . . . . . . . . . . . . . . . . . . . 641.IJ.J3 
Petroleum and petroleum derivatives, refining, 

A. Kayser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... (i40.!HR 
Photometer, Deshler & McAllister . . . . . . . . . . . . . . . . .  fi�O.Rl'2 
Piano action, W. C. Vough . . . . . . . . . . . . . . . . . . . . . . . . . .  H40.S� 
Piano action. uprig-ht. \tV-. C. Ellis . . . . . . . . . . . . . . . . . . .  ti41t.R!l2 
Pile driver. J. \Y. Blundon . . . . . . . . . . . . . . . . . . . . . . . . . . G4U.Sti5 
Pin See Hltir pin. 
Pini01Js. making, G. E. Hart . . . . . . . . . . . . . . . . . . . . . . . . 641.105 
Pistol. magazille. J. H. \Yesson (reissue) . . . . . . . . . .  1 1.800 
PlacaT'd�, signs, etc .. holder for, W. L. Poehlmann 640,!l43 
Planer sbalJing attachment, H. ,V. Rightmyer . . . . 640,948 
Plants. apparatus for treating and preserving 

growing. A. Sattler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.957 
Plow. garden. \tY. A. ::;towe . . . . . . . . . . . . . . . . . . . . . . . . . .  6-11.244 
Plow. tOIl�ueless disk wbeel. S. D. Poole . . . . . . . . . .  ti41.2"22 
Pneumatic elevator and weigher. J .  B. Schuman. H41.045 
Post office routing table and case, M. S. Field . . . . .  64].OO:{ 
Potato cligl!er. D. Denis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,754 
Pre�ervitlll by !!n�es, method of and apparatus 

pre���' gee
L
i:.�',�in';·p�:s':.

toprOOf· p�'e8S: " " " " "  6;tO,7�9 

Printing machine, I. J"am. . . . . . . . . . . . . . . . .  . . . . G40J128 
PrilltiLl� macbine, fabric. H. M. Harley. . . . . . . 041 .104 
Prilltin� pre��. G. J. Ol!".en . . .  . .  . . . . . . . . . . . .  . ti-W.flOI 
Prmtin� pres�, (;. W. Porter. . . .  fi40.HOS 
Proof press, rr. G. ClaridU"e . . .  . .  640.i4;\ 

����Iry
ec1��I�l! bdel�ll dg�i���C��:r: ' d'lvi'cle�i ' loose, :i: ti40,!l28 

BumtTIowitsch et al .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.871 
Pulley. power tran8missiOll . . J. H. Buckley . . .  . . .  640.870 
Pulleys, makin.lZ" belt. H.. Chillingwortb . 640,876 
Pulleys with multiple parts, device for making. 

R. Chillingwortb. . . .  . . . . . . . . . . . . . .  . . . .  641,077 
Pump, A. L. Reynolds. . . . . . . . . . . .  . . . . . . . . . . . . . . . .  041.229 
PUITIP governor. F. Hoffman . . . . . . . . . . . . . . . . . . . . . . . .  H40.7m 
Pumps. automHtic COIII)lin).! for air, J. ,\r. Bates . .  641,11';1 
PUllch, bydraulic, F. H .  �tillman. . . . . . . . . . . . .  641.1ti3 
Punch. hyoraulic. C. \Viglel . . . . . . . . . . . . . . . . . . . . . . . . .  f-i41.]75 
QUillin carbonic ether, making, H. Thron . . . . . . . . .. G40,977 
ita('IL See Hay rack. 
Rail joint. F. Lott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rail joint, rail or tramway, H. }1�. Gulla-n . . . .  . 
Railway bruke, R. \Veir . . . . . . . . . . . . .  . 
RUilway construction. fl. Hacbman . . . . . . . . .  . 
Railway switching device, J. Y Porter . . . . . . . . . . . . .  641.22;) 
Railway ties. macbine for cutting. C. 'V. Garland 641.202 
Railway track lubricator. R. G. York . . . . . . . . . . . . . . . 641.0K2 
Hnilway tracks by use of engines and crabs, de · vice for tbrowing. D. C. Crease . . . . . . . . . . . . . . . . . . 641 ,083 
Rake. See Hay rake. 
Hang-es. water beater for gas or other, ,J. Mandel' H40.924 
Reel. See Take line reel. 
Refri.t!erating apparatus. compression pnmp for, U. B. Hiett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  040.911 
Refrieerating or Ice making macbine, G. n. Hiett 640,910 
Re�!i:;:ter. See CRsh re�istel'. 
Hheos.tnt nnd attacbment plug combined. J ..... D. 

CHrter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.0711 
Hic'e ttakinl! apparatus. A. & H. Perry . . .  . . . .. t-'�1.035 
Rivt'ting" t.ool. hydraulic, F. H. Stillman . . . . . . . . . . .. ti41. 1Ii2 
Hond breaker and scraper, combined, G. W. Mur-

ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1>11 .0011 
Rod feeoing device. C. G. Richardson . . . . . . . . . . . . . .  041 .040 
Roofing gaQ"e, J. Hinds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  041 .](1.1 H.oot1nj! plates, machine for cutting and notch-

inl!. \tv .  Marlin . . . .  . . . . .  1:i41,027 
Ro"fing tool . .  1. Hinds. . . . . . . . . . . . .  . . . . . . . . . . . .  041.110 
Rotary engine. C. M. Conner . . . . . . . . . . . . . . . . . . . . . . . . 040,';'4li 
Rotnry en.gine. \V. M. Farrow . . . . . . . . . . . . . . . . . . . . . . . ti41.H1.1 
Hoving machl1le. M. Campbel l .  . . . . . . . . . . . . . . . . . . . . .  1;40.874 
Rudder, ship's. rl'. V. 1'rew . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.8afi 
Hunnill� gear, E. rl', \-Vade . . . . . . . . . . . . . . . . . . . . . . . . . 040.!179 
Sad iron. self heating, n. P. Terry. . . . .. 641,11)8 
Sail f<'lstening device. A. G. Hllpfel. . . . . . . . . . . . . . . . 641,016 
Sand ano water separator and sand wasber, au· 

tomatic, J. Ii'. Reinert. . . . . . . . . . . . . . . . . . . . . . . . . . . .  f141.227 
Sasb bolder, A. Z. Converse . . . . . . . . . . . . . . . . . . . . . . . . .  H40.750 
Saw cable. Luce & Sears . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 641.129 
Scalding vat. J. W.Kohlhepp . . . . . . . . . . . . . . . . . . . . . . .  641.020 
Scale bopper for coaling stations, portable, D. A .  

Robinson . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; fA1.23·� 
Scale, spring balance computing, Culmer & Hoyt 641.19� 
Scale, weighing, S. 1'. Braley . . . . . . . . . . . . . . . . . . . . . . . . 640.740 
Scale. weighing, G. D. Hayes . . . . . . . . . . . . . . . . . . . . . . .  640,764 
Screen. See Window screen. 
Scytbe wrench. H. O. Kruschke . . . . . . . . . . . . . . . . . . . .  041.122 
Seal cur. L. D. Meador . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 640,9'25 
Seat. See f4�olding seat. 
S.lf leveling table. B. M. Scbauman . . . . . . . . . . . . . . .  641 .042 
Separator. See Sand and water separator. 
Shade support and protector, C. 1 ... Newby . . . . . . . 64],032 
Shafts with other parts, device for connecting, �'. E. Hawkswortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . 641.100 
Sheet feeding macbine. A. Bug . . . . . . . . . . . . . . . . . . . . 640.991 
Sheet metal bandle. C. L. Wagandt. . . . . . . . . . . . . . . . .  641.171 
Sbeet supplying device, inlay. \Y". Scott . . . . . . . . . .  64].152 
Sheet supporting and pOSitioning- device, '1\ M. 

North . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . .  fl40.i'!l9 
Sheet transferring mechanism. T. :;\1. North. . . 040,'198 
Shelf for machines. receivin.g. A. Conkling . . . . . . . .  64l.0S2 
Shelving • .  J. M. Lippincott . . . . . . . . . . . . . . . . . . . . . . . . . .  fl4l.n2 
Shirt. A. A. Abrams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I>lO.nl 
Shirt. S. Elbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.0!l() 
Shoe cleaning machine, Kratofil & Levy . . . . . . . . . . . G40.H20 
Sboe fastener, J. Donavan . . . . . . . . . . . . . . . . . . . . . . . . . . . fi40.755 
Shoe fastening" device. M. 1\{. Dooley . . . . . . . . . . . . . . . 641.087 
Rhoemaker's tool. Kiefer & JJawrence . . . . . . . . . . . .. ti41.0Hl 
Sifter. asb. J. C. Murphy . . . .  �. . . .  . . .  t}4.0.793 
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Skins. menns and apparatus for removing wool 

or other hair from, S. L. Johnson et ·al . .  . ()40,771 
SolderJ1lg- iron. electrical, R. Kubn. . . . . . .  . .  641.021 
Spindle step. G. O. Draper. . . .  . .  t;4l.001 
Spoke tenioning macbine, If. \V. Forster. .  . fi40.S!li") 
Spring lock, C. M. F. Anderson . . . . . . . . . . . . . . . . . . . .  t)40.9S4-
Stamp. band, Cauble & Starks . . . . . . . . . . . . . . . . . . . . . . f-i4l.18H 
Staple forming- and driving- machine, M. Young. 641.177 
Stapling machine, C. Lee. . . . . . . . . . . . .  H40.781 
Stapling machine, O. G. Rieske . . . . . . . . . . . . . . . . . . . .  r,.w.slx 
Steam en�ine, compound. J. Hardil l .  . . . . . . . . . . . . .  (-)41. 1O:� 
Steam beating �ystems, fitti1H! for, C. A. Bal l .  . . .  641.17!1 
Steam motor. P. f!�. Oddie. . . . . . .  . li41.1a8 
Steam trap. C. W. Nason . . . . . . . . .  . .  f)41.I:iti 
Steering apparatus. vessel • .  J. P. Serve . . . . . . . . . . . . 641.15-t 
Steering mechanism, vessel. J. Christensen . . . . . . .  1i41 .1!1:t 
Stereotype matrices. making. J. \V. Phoebus . 1;40.805 
Stone boat. J. lngoells. . . . . . . . . .  . . .  1;41.113 
Stopper. See Bottle stopper. 
Stove. oil. A. J. Schuett . . . . . . . . . . . . . . .. . . . . . . . . . . . . 1;41.044 
Stove or furnace attachment. H. H. Korthauer. 1l40.778 
Stoves. adjustable hood for vapor. S. A. 'Vilson . .  r.41.24i 
Street indicator. electric, J. Y. Porter. . 641.224 
String nail. G. Godou . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . l>ll.Om 
Sugar clea.ring composition. E. r.. McTyre . . . . . . . . . 641.1 :{4 
Surgical instrument. Pilline & Barber . . . . . . . ..  f)4l.();�n 
Surgical sewing instrument. G. E. 1.' . Arnold . . .  : .. (j40.foI;):� 
Susoenders and belt. combined. H. J. Bloomer H41,Of-i8 
Swimming aponr�tus. ,J. �. Bartholomew . . . . . . . . . .  641.180 
Switch. �ee ElectriC motor switch. 
�yringe. TJ. Bring. . . . . . . . . . . . . . . . .  . . . . . .. 640.8flH 
Ryringe. hot air . .  J. I. Hlchnrds . . . .  . . . . . . . . . . . . . . .  640.947 
Table. See Billiard or pool table. Game table. 

Felf leveling table. 
')1able levelel·. G. A. Seely . . . 
'I'nck. H. A. Breul . . . . . . . . . . .  . 
'rape line reel. J. O. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tat"!!et practice, in'strnment for measuring errors 

in . . J. R. Blish . . .  . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . f>41.183 
'I·elephone. R. F. Smith . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  fl40.823 
Telephone �y:'\tem. Blill cl{ & West,. . . . . . . li40.HRS 
Telephony, S. R. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . .. 641.00;) 
Thermometer. regiRterin!! cli l licaL L . . Ii". Comitti.. 64LOSO 
ThreshinJ! machine, W. 'Y". Dingee . . . . . . . . . . . . . . . .. 640.W7 
Thre�hil Hr machine beating mechanism. Paul & 

Wi l>ben. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . .  640.939 
Threshing machine cylinder� A. �'errl. . . . . . . . . . . ... 641,200 
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Study Engineering 
TAUCHT E N T I R E L Y  B Y  M A I L  

On� step at a time, /0,.. fru illus-

TH E 

t r a t e d  book 

t i 'll e .  

m o d e r a t e .  

Montltly pay
m e n t s  i/ 

ENGINEERING 
MAGAZINE 

f O R  ' 900 
will present a galaxy of notable papers, 
full or suggestion alike to student and prac-
tical man. . 

A handsomely illustrated prospectus, with 
saluple copy, free OIl request. 

THE ENGINEERING MAGAZINE, 
1 20-1�2 Liberty Street, New York. 

222-�25 STRAND. W. C., LONDON. 

SEED DUE 
BILL FREE 

To get new customers to test my Seeds, I will mall my 1 DUO 
Catalogue, 6J1ed with mort' bsrgaiDs than ever and a tOe Due 
Bill good for tOe worth of Seed!!' f� trial absolutt>ly 
free. All tbe lleli!t Seed .. , Bulbs, Pla.ats, Roses, }'arm 
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N A M  E for each. Many other novelties offered, including Gin .. 
:�r'i' �iloo
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order until you see this new catalogue. You'll be surprlMed al. my bargain offers. Send your name OD a p06tal for catalogue t� 
day. It 18 FREE to alL Tell your friends to IK'nd too. 1'. Be M.lLL8, Box 1 37 R08ehlll ... OnondBl!'a Cn •• N. V .. 

DO N ' T L O S E  T H E  
?�:

o
I�.f

e
��ci

a
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bUl'ne �atent Pencil 
���1:�el Fo

a
t���t

t
o 8�·f�; 

flt'mly but don't tear the 
fabric. �yeg-Iass Ht)lder. 

PO I N T  

�bandY WlI
h n':���bcb���h.

eq��iZ 
�ogll.e oj these and othM' novelties 0 JI) 
m'ade with tile RTashburne Fast� 'ji � 
eners jree jor the askinq. $ :..<:1 

AMERICAN R I N G  C O . .  Box P, Wate rb u ry, C o n n .  

WE EXCEL AND U N D E R S ELL ALL 
Electric URl't'iage Lights, $4.35 
�'��e �!'!�th3�,�1it��mplete, �:�� ilS8 llrediClLl Batteries, 3.95 
B.Htery Ttlble Laml's, 3.00 Electric Railways, 2.95 
Electric Necktie Lights, .7a Illiniaun'e Electric Lamps, .30 

Agents Wanted. Sema for New Catalogue. just ouf .. 

OHIO ELECTRIC WORKS, Cleveland, Ohio 
Headquarters lor Electric Novelties, :Supplies, Books. 

�8u USE G R I NDSTO N E S  P 
Lf so, we can supply you. Al l  sizes 
IIf o l l n t c "  and II l 1 l1 1nll ll l e d .  always 
kept in stock. R�memoer, we make a 
specialtyof selecting stones Jor nIl 13pe
cial purposes. :nr- Ask for catalOQUf 

The CLEVELAND STONE CO. 
2d Floor, W i l sh i re. Cleveland, O. 

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 
on wheels or on sills. Witb engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate tbem easily. Send for catalog .. 

WILLIAIUS BROS., Ithaca, N. Y. 
Creamer's Autolnatic 

PUMP GOVERNOR & REr,EIVER. 
Either borizontal or v e r t i c  a I. 

Adal)ted for all kinds of Factories, 
H o t  e 1 s ,  A partment Houses and 
Office Buildinb's. S e e  il lustrated 
article in SCIENTH'IC AME1UCAN, 
December 30. 18W. pa�e 420. 

ar Send for Circular. 
Creamer Steam Specialties Co.,  

Jansen H R.sbrouck, Prop., 
126 Liberty Street, New York. 

TOCH BROTH E R S  
R . I .  W .  Damp Resisting Paint 

TRAD"K MARk:. 
This paint is the only protection against 

Rust, Dat"))ness and Decay. Can be 
plastered on and will bold absolutely. Price $1.25 per 
gall06i� �'ll9�1��l

d
��s�nM�I�od.;�';,"; New York. 

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. IlJustrations 
Showing details. Contained in SCIENTU'W AMERICAN 
SUPPLEMENT, No, 1158. Price )O cents, by maH, frc-m 
this office. and from ail newsdealers. 

P R W N T  
YOU R 
O W N  
C A R D S ,  etc. 

DON'T BE· HARD UP l!;���.;. iJents & Ladies at home or traveling, taking ord .. rs. 
using and selling Prof. Gray's Plalers. Plates 
Watches, Jewelry, 1'a.bleware, Bicycles, and all 

metal goods. No experience, heavy 
plat"', modern methods. We do plating, 
manufacture outfils. all sizes. Only 
outfits complete, all tools, lathes, ma· 
terials, etc., rea.dy for work. Gold, 
�tlver and Nickel, ab.o Metal 

i! II Platln. by new dipping process. 
We teaeh you tbe art, furnish leoretl and formulu FREE. 
\Vrlte "'tod&1". T�.tlmoDi"'18, -amples, eta. FREL 
n. GHA Y .. 00" PLATlNQ WURKS, 1', tlNCINNATI, 0. 
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IN GRANDMA'S TIME 
a watch of any kind was an expensive 
luxury. Today that mechanical wonder,a 

F U L L  RU BY J EW E L E D  
E LC I N  WATC H ,  

is within the reach o f  everyone, telling time 
accurately under all conditions of service. 

The Wo r l d 's Standard. 
All jewelers sell Elgin Watches in cases to suit 

���'d ��\::ln,,Ae
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guaranteed. 
Onr new booklet abont watches is ready 

to send everyone who deSires it-free. 
Elgin Nation a l  Watch Co., E I & i n ,  I I I .  

WHAT HAVE Y O U  IN 

Special Industrial Machinery 
We ha\'e constant inquiries for speCial American 1\la
chinery for the European Market. Something new and 
without competition. Our fncilities for placing same 
are unequaled. Correspondence solicited. 

Offices : London, Paris, Berlin, etc. 
G E O. D. M O FFAT C O . ,  Monadnock Bldg., Chicago, I I I .  

The Ideal Hunting Shoe 
Tbe  concentrated product of  tifty 

years of sboemaking skill. 'I'en incbes 
bigh, Bellows tongue, uppers gray 
color, soft as a glove, tougb as steel}. 
cannot barden. rJ'be best storm-prooI 
shoe ever placed on sale for K londike, 
������ u� �ilri:���·�e�t
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'l'housand of pairs sold to satisfi�d pa ... 
trons. lllus. Cat.aloaue Free. 

MZ�;,t..;'t��\��'r.9 �d"!1rN. 
13th Sr., Philadelphia.Pa. 

ELECTRIC BANOUET LAMP 
with beautiful silk sbade is tbe lat.
est novelty for the home. Can be 
carried around the house. No acids 
to spil1. Power comes from Dry 
Batteries. A Christmas Pre
sent that wouJd be appreciated. 
Price $3.50, silk sbade, 50 cts. extra. 
We make otber styles. 

ar Send ferr Ca.taloll"" and Price
Ust of General Electric SuppUes. 

J. JONES & SON CO., 84 Cortlandt St., New York. 

CROOKES TUBES AND ROENTGENS' 
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d �r. 
about CI',)okes tube�. SCIENTIF1C AMF.:R1CAN SUPPLE
MENT, Nos. J � 1 .  1 89, �3�. ;.!-:t.a, �44-, 7!J�, 7 !t �.  
!In;, .  !14I1;. 1 11.)0. 1 0.)4 .  1 115.). ] 056. ] 115 7 ,  also 
SCIENTIFIC AMEnICAN, Nos. 7 , 8. 1 11 and 14. Vol. 74. 
These profusely illustrated SUPPLEMENTS contain a 
most exbaustive series of articles on Crookes tubes and 
tbe experiments performed witb them. Among tbem 
win be found Prof. Crookes' early lectures. detailing 
very fully tile expf::l'iments wbicn so excited the world, 
and wbich are now again exciting attention in connec
tion with Roentgen's pbotllgraoby. Price 10 cents each. 
To be had at this Office and from all newsdealer$. 

A SWELL AFFAIR 
Tbis i .  the best Electric SCRrt 

Pin manufactured. WIll last six 
months. 'l'bl'ows brigbt li.2:bt25 feet. 
Includes d!'y pocket battery. weigh
ing six OUDCt'S. Can be lighted with
out any one knowing how it's done. 
Price, complete, by mail, $1.50. Buy 
one and have 10tR of fun. 

VITA LIS HIlllillElt, Jr., 
Manufacturer of Electric Novelties, 166-1 68 Greenwich St., N. Y. 

(b� Sti�ntifit Jlm�ritan 
PUBLICAT I O N S  FOR 1 9 00. 

The prices of the dilferent publicatioDs in the United 
States, Canada, and �-1exico are a� follows : 

RATES BY MAI L .  
ScientifiC American (weekly), one year, $3.00 
Scientific American Supplement (weekly), one year, 5.00 
EX)��ti�g!�!��s�f

a�
hcteEi;�ri�ti�c �me�ical� (m�ntlJ: �.OO 

Building Edition of tbe SCientific American 
(monthly), - 2.50 

COM BINED RATES 
in the United St�tes, Canada. and Mexico. 

SCientific American and Supplement, 7.00 
ScientifiC American and Building Edition, - 5.00 
SCIentific AmerJ(�an, SClentttlc American Supple-

ment, and Buildmg EditIOn. - - - - 9.00 
TERMS TO FOREIGN COUNTRIES. 

The yearly subscription prices of SCientific American 
publications to fOl'cil:"11 cun II fr i f's are as fol1ow� : 

U. S. English 
Money. Mor.ey. 

SCientiflc American (weekly). - - $4.00 
SCientific American Supplement (weekly) 6.00 
Building. Edition of tbe SCientific Amer-

ican (monthly), S 00 
Export Edition of the ScientifiC Amer-

ican (monthly) in Spanish ulld Ii�ngli!:!h 3.00 

£ s. d. 
0 16 
1 4 

0 12 

0 12 

COMBI N ED RATES TO FOREIGN COUNTRIES 
Scientific AmeMc3n and Supplement, 8.50 1 14 11 
Scientiflc American and Building Edi-

tion, 6.50 
Scientific Amerif"an, Scientiflc American 

Supplement, and Building Edition. - It.OO 
ar- P'/"oportwnate Ra.tes fm' �ix Months. 

The above rates include postaJ;!e, which we pay. Re
mit by postal or express money order, or draft to order of 

Ml1NN '" ()O •• 361 Bl'oallwaf. New YOl'k, 
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Ualuabl� BOOkS. 
� �  

EXPERIMENT AL SCIENCE. 
By GEORGE M. HOPKINS. 

'1'H1S is a book full of 
interest and vulue 101' 
Teachers, S t u de n t s, 
and others who desire 
to impart or obtu"in a 
practical knowledge of 
I-'bysics. j his �plendid 
wor:" gives young and 
Olll s; ,mctbing worthy 
ot' lbongllt. 1 t bas ill
t1uenced UlOusu,nds of 
mell ill tile choice of a 
career. It will give any
olle, young or old, in
formation that will en
able bim to comprc
llclld tbe greut im
pro\remcnts of t ile day_ 
It furnisues sugges
titms for bours of ill
strucLi ve recreation. 

20th edition. Hevised and enlarg-cd. 914 patlcs. 820 
illus. Elegautly bound in cloth. Price, by mail, post
paid, $4.00 ; Half 1\1orocco. S5.00. 

� 
Liquid Air and the 

Liquefaction of Gases. 
ThiS book contains Lbe full tbeory of the subject. It 

gives the entire history of the Liquefaction of Gases 
from tbe eari iest time to the present, arid contuiliS an 
illustrated description of aJI Lbe experiments that have 
excited tbe wonder of audiences all over tlle·countl'Y. 
It is It logical explanation and application of the pl'inci
pies of l iquefaction, a history of Lbe tbeory, diSCOvery 
and manufacture of liquid air. A book thut renders 
simple one of the most perplexing chemical problems 
of tlle century. Startling developments illustruted by 
actual experiments. It is not only a work of sf'ielltific 
interest and aULhority, bat is intended for the general 
reader, being written in a popular style-easily under
stoofl by everyone. 

By Prof. '1'. O'CmwR SLO.' NE. 3G5 Pages. Witb 
ma�y 1I1ustrations, Price 82.50. 

� 
A Complete Electrical Library. 

l3y PROF. T. O'CONoa SLOANE. 
An inexpensive library 

of the best hooks on 
Electricity. Put up in a 
n ea t  fo I d  i n g  box, aa 
�hown in cut. Ij'or tbe 
student. tbe amateur, the 
workslJop. Lhe elp.ctrical 
e ng i n e e r ,  schOOls and 
colleges. Comprising five 
books, as follows : 
ArithmetiC of Eiectricity 

138 palles, . . . $1.00 
Electric Toy Making, 140 

pages, . . . . . i'l.OU 
How to Become a Suc-
�:����I .E�ec

.
tr�ci�ni}� 

St.andard F.lectrical Dic
tionary, G82 pages. $3.00 

Five Volun,le�, 1,300 )Jage8, Electricity Simplified. 158 and ove?' 450 tllustratwns. pages, . . . . .  .1.00 

.A valuable and indispensable addition to even/ libra,'Y. 

Our G"cat Special Olfer.-We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 
:��t����l

e
[nl�t�

e
r::��'t��,�o�),C��S:�e

i
l����i�r

o
li�:FtI��d 

J> .. ice of $5.00 for the complete set. The regular 
price of"the five volumes is $7.00. 

� 
T H E  S C I ENTIFIC AMERICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A. HOPKINS. 
12,5()() Recei pt.. 708 Pal/es. 

'l'his s p ]  en  d i d  
work contains a 
c a r e f u l  compiJa
lion of tue most 
u s e f u l  Receipts 
and Replies given 
in the Notes and 
Quel'ies of cO)"l"e
Sllondenst as pub-
1ished in the SCI
EN'l'U'IC A M E H.I
C.AN during the 
past fifty yeurs j 
t o g e t h e r  with 
in

a
d
nrm;o

aJ�n� ba�e 
ditions. 0 v e l' 
12,000 selected 
llecelpts arp, bere 
collected ; nearly 
every branch of 
tbe useful arts be
ing represenLed. 
It. is by far tbe 
most comprehcn. 
sive volume of the 
kind ever placed 
before the public. 

Price $a in clotb i 86 in sheepi $(j.aO in balf mo
rocco ; postpaid. 

� 

Gas, Gasoline, and 
Oil Vapor Engines. 

The O n l y  American Book on the S u bject. 

A book designed for tbe 
�eneral information of ev
eryone interested in tbis new 
and popular motive power 
and its adaptation to the in
creasing demand for a cbeap 
and easily managed motor 
requiri Ill! no licensed en!2i
neer. 'l'hc book treats of 
t,be theory a.nd J-Iractlce of 
Gas. GaSOline, ann 011 En· 
(!ines. as designed and man
u f a c t u r e d  in tbe United 
States. It alfolO c o n t a i n s  
chHpters o n  Horseless Ve
hicles. Electric Ligbting, 
Mr.rine PropulSion, etc. 

By liARnNF.R D. HISCOX. M.E. 270 Handsome Engrav
Ings. Large Octavo. 365 Pages. Price $2.50. 

ar Full descriptive cirflllars of alml1e book.Ii wiU be mailed tree "'pon lLpplicfttinn. 

M U N N  &. C O . , P u bl i s he rs, 
361 URQAtJ'NA'f, NEW YORK. 

I,ieutifi, jtUtti'lltt. 47 
Tile structure, F L. O. Wadsworth . . • . . . . . .  &lO,8((), sro.842 
'rinner's fire pot, J. S. Hull . . . . . . . . . . . . . . . . . . . . . . . • . .  64Q,Y14 

i::::�' f�l
l���g'itie::1 SI��J���II'U 'bbc'r: ii: Miicheii, j�: t8:Wi1 

'rire phil!, }1'. B. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.252 
'l'ire, pneumatic· rubber, 1<'. A. Seiberling . . • . . . . . . .  641,15i3 
'l'ire. pneumatic, J. A. :::i. �illlonsoll . . . . . . . . . . . . . . . . . 1!40.g�l 
'rire, wbeel, O. J. �L Allcura . . . . . . . . . . . . . . . . . . . . . . . .  640,8.)1 
'ruol bolder, G. H.. Sberwoufl . . . . . . . . . . . . . . . . . . . . . . . .  ti41.24.1 
'l'rack cleaner, G. W. Ituggles. . . . . . . . . . .  G41.2ro 
'l'racLioll engine. R. Hus:sell . . . . . . . . . . . . . . . . . . . . . . . .  640,9:)5 
'1'1' IJ.l. See Animal trap. liOg Lrap. Steam trap. 
'l'ree extractor und carrier, Dunbar & Miller . . . . . . 640.SSH 
Trolley wheel, G. B. HalllIl, .1 1' . . . . . . . . . . . . . . . . . . . . . .  "40.810 
'I'ruck, elevator. G. J. Peacock . . . . . . . . . . . . . . . . . . . . . .  ti40,U,Ij 
'rub. See Convert ible tUb. 
Tube cleaner, \V. S. i£lI iotL . . . . . . . . . . . . . . . . . . . . . . . . . .  64t.0!J2 
'l'u�Pejd).��: .

L.��� .���.�����.i�I.� .1�l.��c.
l � l.
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Tube testing machine, hydraulic, }l'. neming . . . . . .  '�O.s.."ll 
Tubing manufacturing machine, V. Itllyle . . . . . . . . 'i41.�1 
'j'lIrbilH.". steam, .1. Burl!'ulTI . . . . . . . .  . . . . . . . . . . ... 641.0. 4  

:f�!��
S
�!�;s to/�)A�li?/�:: in�ilri'x' iltlr' 1'()r- 'In,'lc',iille's 

tHU,!fJ8 

for makinI!'. 11'. l!:. Bright. . . . . . . . .  • . . . . . . . . . . (}.In.so';' 
LJrnbreila bolder. Dawson & Beyerback . . . . . . . . . . . tl4U.&:!O 
Umbrella runner, N. D. l!I,I!l'am . . . . . . . . . . . . . . . . . . .  '�1 . 1 1 4  
Valve, C. Gulland. . . . . . . . . . . . . .  . . . . . . . . . . li..j I,UO�1 
Valve, inflaLion, K S. l{oney . . . . . . . . . . . . . . . . . . . . . ... .  U4U.�lfl 
Valve. pl'essure regulating, G. KetLenrill,l! . . . . • . . .  641,110 

��:��: �1��:erC:·A�l�(���·in: : : : : : :  . . . .  tfj� 
Vat. See Sculding vat. 
V"-eIJicle brake. A. L. Purl{er . .  . . . . . . . . . . .  1)41,ltli 
Vehicle. electric. },;. A. Sperry . . .  . .  . . . . .  640.!ltiS 

��}�:�l: ��g�gg���: .� '\,�.bEW:ejllltl·tb : : : : :  . . . .  : : : : : : :  :ng:�l 
Vehicle seHt fastener, Coss & Pm·sball . . . . . . . . . . . . . t)40.S77 
\'elocipede steering head. G. L. 'l'honl psun . . . . . . .. 640.s:-tl 
Vellding macbine. coin operated, J .  '1'. Sibley . . . .  ',4tJ,!1ti:1 \\" agon brake, G. N ewLOIl . . . . . . . . . . . . . . . . . . . . . . . . . . .  G40JJ:n 
\·\'all covering, metallic. G. Russell .  . . . . . . . . . . . . . . . . 641.237 
��;���;1�fo��c3i�:�'t'�ct�;lg'�:I���r��·us: \V: Ri;ih'vei� ��Y:�� 
'Vater mOtor. H. A. \Vise . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti40.BS.! 
\Vater raising apparatus, L. I{. \Voolley . . . . .  : . . . . .  t;.tl.2fll 
'VaLer tube boiler, li. M. Davis . . . . . . . . . . . . . . . . . . . . . .  64U.S7!l 
\,Vater Lube boiler, 11'. Ii·rench . . . . . . . . . . . . . . . . . . . . . . .. n41.0!1.� 
\Vave mOLor, C. F. A. H.oell . . . . . . .  . . . . . . . . . . U41.2a:{ 
"\Yeatber strip. door. A. G. Og-un . . . . . . . . . . . . . . . . . . . .  641. 1;�� 
'Veb and sbeet feeding and printing machine, F. 

MeiseL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641 .2lU 
'Veevil. etc., machine for destroying COLton boll. 

F. Strobach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,829 
\VheeJ. See 'rrnlley wheel. 
'Vheel for bicycles or other vehicles. E. A. Cross· 
"-h

l
l;fie: seli 'J;iay'i;�g: 'j;eeci� ·it: CoiiciJ·Oi·s .  : : : : : : :  ?jt�� 

\Vincl and water mOLor, It. l£. .Htlrdnway . . . . &.lo.nOt 
\YlIldmill , J. O'Toole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G4l.14a 
\\' lIldn;ill tower. 'Voodmullse & Ane . . . . . . . . . . . . . . .  641.:tW 
\\ indow frame and susb, A. HuslIel'. . . . . . . . 641,037 
'Vindow screen, it. M. SIJellcer . . . . . . . . . . . . . . . . . . . . . .  641.242 
\Vire. manufacture of seamles�, F . .I�. Dodman . . .  64C.Sliti 
"\Vood working- machine, SmiLh & Ji·Ox. . .  641.159 
\Vondworking machine feedillg deVice, J. R. 

'I'homas .. . . .. . . . . . &10.8.1.1 
Woven fabric, G ilbert & Shepanl. . . . . . . . . . . . . . . . . . . 641.007 
\Vrencb. See :Monkey wrellch. :o'ey, he wrench. 
'Vrist pins. device for truing'. '1'. Corwill . . . . . . . . . . . . 640,751 
Writing and translaLing. insLrument for secret, 

J. W. �·ollansbee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,004 
Zinc, process of and apparatus for making cblorid 

of, H. K. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.!!08 

D ES I GN S. 

Advertising frame, S. \Y. Perry . . . . . . . . . . • . . . • . . . . . • .  32.09!) 
Badge. J. C. Derby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.078 
Bandage, C. BarLbolomew . . . . . . . . . . . . . . . . . . . . . . . . . . .  �2.I02 
Bottle 01" jar. C. C. Dula. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,(}81; 
HOllie stopper. wooden sprinkling, \-V. C. Estes . . . . 32.01;.1) 

���i�:i .Jj .�.QH�
I
�!�e·. ':. :. '::::::::::: .... ::: . ':. ':::. ':::::.: ��:��� BULton Jink bar. cuff. C. H. Allen . . . . . . . . . . . . . . . . . . . .  :-12.080 

Button shoe. collal". '1'. 1. Smith . . . . . . . . . . . . . . . . . . . . . 32.081 
Curtain. P. �lacCHffray . . . . . . . . . . . . . . . . . . . . . . . . .. 32,100, 32,101 
Fire escape cleat, M. \V. Hoglund . . . . . . . . . . . . . . . . . . .. 3:-{,O!l4 
Hyorocarbon burner, H. ;\lerkel. . . . . . . . . . . . . . . . . . . .  32.091 
Hydrocarbon burners, inner tube member for. 

Sherman & HlIl'ms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.0!12 
Knife, seamstress', .J. Conley . . . . . . . . . . . . . . . . . . . . . . . . . 32.()8;1 
Lamp body, D. S. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  32.0!lU 
Lantern utt,acbment , magic. J. G. Brown . . . . . . . . . . .  a2,OSD 
Heamer. pitch. :\1. Itedlinger. Jr . . . . . . . . . . . . . . . . . . . . . 32,095 lUng or similar article, M. liebhardt . . . . . . . . . . . . . . . .  32,C7!l Sasb fastener, .1. '1\ Mcl"Iuhon . . . . . . . . . . . . . . . . . . . . . . . . 32,O'JG Sbears. member for pairs of, J. J. Alvord . . . . . . . . . .. :32,084 'Spoon, fork. or knife handle, C. C. SchmiLt . . . . . . . . .  32.082 'rOY fan blade. W. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.08i Valve casing, inflation, E. Childs . . . . . . . . . . . . . . . . . . . .  32'<1J3 Violin body, E. A. R. Kitchen . . . . . . . . . . . . . . . . . . . . . . . . 32,088 

TRADE MARKS. 

Belting. certain named leather, Mayer & Com· pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,018 Butter and artifiCial butter, Capital City Dairy Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 34.023 Canoed pumpkin, Van Camp Packina Company . . .. 34,028 Dress facings, Hay's \Vaterproof Binding Com· pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.014 Flour, wheat, Washburn·Crosby Company . . . . . . . . .  34,029 Gas generators or macbines. acetylene, Acetylene Gas Machine Improvement Companv . . . . . . . . . . .  34,037 Groceries. certain named. Advanced Beet Sugar ConsLruction Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.024 Grocer's goods, cerLtlin named. Foley Brothers & Keliy Mercantile Company . . . . . . . . . . . . . . . . . . . . . . .  34,025 Medicine or remedies. hog cbolera., American Pro· prietary Medicine Company . . . . . . . . . . . . . . . . . . . . . .  34.0H.I Nut and cereal foods. 8unitas Nut Food Company 34.02{i 

��:��, a����;Tie�
a
����ol�*s�0�L���8���atVaj.il

.i.sii a4,02t 
Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R4.m4 Peanuts in packages. G. Boyd & Sons . . . . . . . . . . . . . . .  34.027 Hubber footwear, certain named. 1\'1on8rcb Rub· 
ber Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;l4.017 Rug fasteners. S. B. Doncbian . . . . . . . . . . . . . . . . . . . . . . .. 34.O:*-i 

Sal soda. Churcb & Dwigbt Company . . . . . . . . . . . . . . . . 34.030 
Sboe polisb and leather dressing, " \Vorld " Polish 

:Manufacluring Company . . . . . . . . . . . . . . . . . . . . . . . . .  34.033 Soap, laundry and toilet, }l'idanque, Nieto & Com. puny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a4,032 S.pool cotton . .  James Chadwick & BroLher . . . . . . . . . .  �4,OI5 Surface finishing ·materials. certain, Muralo Com. Mny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34_ 'robacco, Bloch Brotbers 'robacco Oompany . . . . . . . . :14,022 'I'oilet preparations. P. A. Hougllton . . . . . . . . . . . . . . .  34,031 'roBic. nerve. S. R. Feil Company . . . . . . . . . . . . . . . . . . . .  :W.02O Trimmings, tailors', Doblin & Scbamberg . . . . . . . . . •  34.01li 

LABELS . 
II Cuban Tonic." for a tonic . .  1.  C. Wilson . . . . . . . . . . . . 7,292 . . Diamond Cleaner and Polish," for cleanSing and polisbing compound, Diamond C1eaner and Pulisbmg Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.297 ., Dr. Hood's Baking Powder," for baking powder. J. U. O'Meara . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.2flt . . Or. J. C. Hood's May Blossom." for a. medicine. J.  C. Hood . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . .  7,200 .. Fennel Hair 'ronic." for hair tonic. \Y. F. A .  Kirsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.293 .. Goodsell's QS St.itched Pump Packinj!." for PUllIp 

packing. B. \V. Goodsell . . . . . . . . . . . . . . . . . . . . . . . . . .. 7.200 
. . J.�axative �'ruit Syrup," for a laxative. J. von \VerLherll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,2n;) . . Oyl.lne," for a liniment., J . \V. Van 'Vinkle . . . . . . .  7,294 

PRI N l'S. 

. .  Ie ,v. Rosette." for electrical Jloods, Bryant Elec· 
tric Company. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  1!l4 . . Kenney Speedy Helief Company.' for a medicine, 
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n���lte ' S'ouveili'r' 'C'�rds',j; 'for' 'pi�iy'irig' 196 

cards. C. B. Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 195 

A pri 11 tf'd ('opy Of tbe speciHcation and drawinl! of 
any patent in t-he t'oreg-oing list. or any patent in prillt 
i��ued slllce lSfi8. will be furnished from thiS office for 
10 cents. In ordering' please state the name and number 
of the patent desired. and remit to ){unn &. Co .. 361 
Broadway. New York. Special rates will be g-iveu where a large number of copies are desired at one Lime. 

Canadian pnrentlol may now be obtamed by tbe in. 
;6��lrst

o
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If complica!ed tbe cost will be a Jittle more. For full 
tnstructions address Munn & Co., 361 Broadway, New 
York. Other forel� patents may a180 be obtained. 

E!!ll[�!l�Il�,. STE:�A"::NS 
Works. Camden, N. J. T H E  ESTERBROOK STEEL PEN CO. 26 John St., New York. 

Works Swiftly 
Wears 
Slowly 

�emington 
Standard Typewriter 

WYCKOFF, .5EAMAN.5 &: BENEDICT, 
327 Broadway, New York. 

50 YEAR S '  
EX PERIENCE 

, PATENTS 
TRADE M A R K S  

DES IGNS 
COPYR IGHTS &c.  
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invention 1S probably patenLable. COIlIIlJUlllca· 
tions stricti v confidential. Hanobook on F'uLenLs 
sent free. OldesL agency for securing paLellls .. PatenLs Laken through Munn &. Co. rece,,'e 
special noNce. without charge, in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Largest cir· 
culaLlon of al lY scielltitlc jonrnal. Terms. :t;3 a 
year ; four moilths, $1. Sold by all newsdealers. 

MUNN & CO.36 1  BrOadWay, N eW York 
Branch Office. &'25 F St .. 'Vasbington, D. C. 

TURB I NES IIY" SentI for Circular "lll ." 
JAS. L E FF I; L  & CO. 

SI)ring fi elil, O hIO, U. S. A .  

FOR STEREOPTICO N S  AND SL IDES 
Moving Picture 1tfachines and Films, write WiJUanls, 
Rrown & Earle, !I2O Cbestnut St., Philadelpbia, Pa. 

. �'r etc. Illustrated catalog of parlor tr.lcks free. a iUAGICAL apparatus. scientiftc novelties. 
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NOVElTIES & PATENTED ARTICLES 
Manufactured bv Contract. PllnchinJl Dies, Special l\1a'" 
cbinery. E. Konfgslow & Bro., 181 t;eneca St.,CleveJand,O. 

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 Circular. 

PARSELL & W E E D ,  1 2 9·131  West 3 1st St., New Yo rk. 

Experimental & M odel  Work 
Cir. &; advice free. Wm. Gardam & Son.45-51 Rose St.,N. ' . 

G RINDING MILLS ��Ra:a�� :�t��n��: 
versal Eccentric Mill. Address J. �. & G. F. SIillP
SON, 2", ILodney Street, Brooklyn, N. Y. 

R ARE C HAN  C E �J. im9�
tm

D'�t�d c���'l,'!,r ����� 
Great seller in  United States. Writ.e for particulars. 

A LLEN GLENN, Scranton, Iowa. 

S 
3 D S Send us yoUT.dd ..... a ay ure anctwew;l lshow you 

how to make $3 ada, 
absolutely sure; we 

furnish the work nnd teach you (ree; you work in 
the locality where you live. Send us your address and we wi!) 
explain the business fully; remember we guarantee a clear profit of $3 for f'\'ery day's work, absolutely snre, write nt once. ROUL MANUFACTURING CO •• Box • •  _ IIE·fROIT. I!JICIL 

P ltRtE VAP�R LAUN�Ht� 
Stock Sizes 14 to 22 foot. 

Safe. Reliable and fully guaranteed. 
Prices $ 1 60 and up. Send tor Catal ogue. PI ERCE E N G I N E  C O ., 1 7  N .  1 7th Street, Raci ne, Wis. 

CL UB MEN 
ON A TRAIN. 

Several members of a New York Club de
scrihing a recent trip to Chicago 011 one of 

the New York Central's twellty·four hour 

trains, expressed the'opinion that this service 
furnished all the accolnmodations of a fi rst

·class club,with the added advantage of the 

finest landscapes in the country, and an op

portunity for the practical study of history 

and geography that is unsurpassed. 

D . .L. . H OLDE.N 
S 1336 BtACH Sl. PHILADELPHIA PA. 

REGEALEI} ICE MACH INES HE f'IRST PA t S IENTlr" AMERICAN SE.PT. 2 1 3 9 9  

Automobiles �--IIIIIlIIIIII.� 
'J'he 8CIEN1'11"IC AMERICAN for May 13, 1899, is 

devoted mainly to i llustrations and detailed de
scriptions of Tnrious types of horseless vebicles, 
1'hi8 issue also contains an article on tbe mecbun. 
ics of tbe bicycle and detailed drawings of au auto-
mobile tricycle. Price 10 cents. I 

'rhe following copies of tbe SCIEN'l."H'IC AMEn

lCAN RUPPLEMENT give many details, of Auto
mobiles of different types, with many il1ustrations 
of tbe vehicles, motors, boilers, etc. 1.1he series 
make a very valuable treatise on tbe subject. 'I'be 
numbers are : 732, 979, 993, 1053, 1054, 1055, 1056, 10.07, 

1053, 1059. 1075. 1078, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, ]]78, .1195, 1199. 1206, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article �iving 
full data as to operating costs of horse and eJectric 
delivery wugons in New York City. Price 10 cent·s 
eacb, by mail. For sale by  all newsdealers or 
address 

M U N N  &. CO. P u bl ishers ,  
3 6 1  BROADWAY, NEW YORK. 

YOU CAN MAKE. i I OO.A WEE.K ' 
OWN YOUR OWN SHOW, COMPLtTt OUTrlT-$ IOO. 

LIF£. M O TION FILMS &. MACHINE- S .  
GREAT PASSION PLAY ", soo OTHE.R S U B J E. C T S  

. LLuBiMLA���tMlR�PHILID£LPHIA P. A 

F S I Steam Engine bUIlt by tbe Watts 
Campbell Vompany, of Newark, or a e N . •  T. En�ine cqnsists of two b.ori ... 
z<mtal condenslJ1g Corliss engmes 

coupled to one shaft, wit.b verlical air pump dr.iven from 
crank pin. 'I'lle cylinders are 28. in . bore, 60 111. stroke. 
Belt wbeel i. 26 ft. dia. by lU m. face. Gross weight 
is about 2'J5 000 Ibs. Can be seen in operat.ion now i 
probably ready for delivery in February, 1900. Apply 
to Tbe Clark 'I'bread Co .. P. O. Box 154, Newark, N. J . 

. GAS ��9 GASOLINE ENGINES 
WAT E,R MOTO R.& 

BAGKU� WATER MOT R C O.  NE.WARK N J.  U. 5 A 

V
� Acetylene Burners. 

Samples. 7.! to 1 foot. 25c. eacb. 
A new burner forSTEltEOPTICONS. 

Highest C. P. possiille. 
State Line Talc Co.,  Chattanooga, Tenn. 

3 1  0 First Premiums 
Awarded to the PltAIltIE STATE IN CU HA TO R. Guaranteed to operate in any climate. Send for catalogue. 

P}(AIKIE S· ..... TE.INCUBj,TOU co. Uomer C1ll,Pa. 

L IGHT MANUFACTURING & £XP£RIM£NTAL WORK 

A- 5HEETM£TA L S TAMPING - PUNGHES & DIES. 
U:rOMOBILE5ANO PART5 roR SAME . ,sPECIAL MA CHIN£R Y. iNQUIRIES SOLICITE.D. 

OTTO KONIC.,SLOW- 4� MICHIGAN 51 LLtVHAND.O. 

Floats for Steam Traps 
JIerculeM Seumlcs8 Copper }"louts 

art:: tested to 300 lbs. per sq. In. and warranted. The o'riginal :l.nrl only genuineseamll'ss copper II oats made. Send for No. 2 Catalogue Free. 
JlERCULES FLOAT WORKS. 

SpringOcld, Mo.M�. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPl'L};MENT 1 1 23. 
Price 10 cents. For sale by Munn & Co. and all news. 
dealers. Send for 1897 catalo"ue. 



Dont Take Any -Chances 
on an inferior vehicle or harness. Your life and that ot your family 
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but have been selling vehicles and harness 
direct to consumers tor twenty-sevenyearH. 
) n fact we are the In .... e8t manufactu .... ers ofvehlcle8 and burness ln the wo .. ld I 

No. 606-Canopy.Top Surrey, with side curtains, �hl�!:fac
tt�8�:k.:gl��::1�r:h���:lu�

l
�i fenders, lamps, storm apron, sun shade and pole or our goods and our method of doing busi. 

8:.:b::,a:...fta..::.-.::p:...fl:...ce::., :.,'6_3_. _A_8.,:g:..ood_as_aelIs __ f_of_e35_- m_of_'.__ �:��Cl� °a�Ja::��ss
c�:����r:�o�

h
��a� anr t-.!�:�!:, �n:b nation and guarantee everything. Seod for our larce Illustrated Vatalocue before nickel trlmmlDgs. Price, 

buyw.. 1'1" 8  FREE. :!:i20�ood as 
usua1ly aelill 

ELKHART CARRIAGE . HARNESS MANUFACTURING COl' Elkhart. Indiana. 

D aiae in ute Fro�!��� K odaks 
BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before the Carriage Bui1ders' 
National Convent.ioll, Philadelpbia, October, 1894, sbow· 
tng the advantage to be derived from tbe use of ball 
bearings and pneumatic tirea in road vebicles. Con
tained in SCIENTIFJC AMERICAN SUPPLEMENT, No. 99�. Price 10 cents. 1'0 be bad at tbis office and from 
all newsdealers. ing. 80 invigora-
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NO AGENTS. 

WI NTON 
M OTOR 
CARRIAGE 
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and operate it easily. iT Write for Catal"g. 
T H E  W I NTON MOTOR CARRIAGE CO , Cleveland, Ohio.  

CHARTER Gasol ine Engine 
USED ��Y

A����� 
FOR ANY P U R POSE 

Stationnries, Portables, 
Engines and PUIUpS. � 
ar State your Power Needs. �;-
CHARTER GAS E N G I N E  CO., Box 1 4 8 ,  STERLING, I L L  

Computing Figures 
mentally is probably the 

hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as quick, in
sures accuracy and relieves 
all mental and nervouS strain. 
Why don't you get one ? Write for Pamphlet. '" 
FELT 6. TARRANT MFQ CO. 

52-58 ILLINOIS ST •• CHICAQG� 

Oueen Transits and Levels 
H igh G rade Instruments with t h e  Latest I m p rovements. 
160 page En- 240 page Mathg lnee ri n g  I THE QUEEN I ematical Cata-Catalogue on l o gu e  on ap-application. plicat.ion. 
E N G I N EERS' A N D  D RAFTS M E N ' S  S U PPLIES. 

Q U EEN & CO OPtical and Scientific ., Instrulnent Works, 
59 Filth Ave., New York. 1 0  I 0 Chestnut St • • Phila. 

EVERY 
MECHANIC 

should have a copy of 
our new Catalogue of 
the best of Fine Me-
chanical Tools. 
Free. Ask for 

£altium £arbi4¢ 
F O R  E X P O R T . 

E .  A. N E R E S H E I M E R ,  
35 N assau St. , N ew York C ity. 

modds and --

Ex,,�rim�ntal Work 
Inventions Developed. Special Machinery. 

do a way with cumber

s o m e  p l at e - h ol d e r s ,  

heavy, fragile glass plates, 

and bothersome dark. 

slides. 

Just turn a Key-
All Kodaks use our light-proof film cartridge� 

(which weigh ·but ounces, where plates weigh, 
pounds) and can be loaded in daylight. Seve'!. 
styles use either plates or films. 

Kodaks, $5:00 to $35.00. 

EASTMAN KODAK CO. 
Catalogues fru'at the dealers or by maU. Rochester, N. Y � 

�----- ----

THE MODERN ICE YACHT.-BY GEO. 
W. Polk. A new ane) valuable paper, containil1� full, 
practical directions and specifications for the construc
Lion of tbe fastest and best kinds of Ice Yacht. of the 
latest, most approved forms. Illustrated wit� .eng-rav· 
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AMERICAN SUPPLEMENT. No. 624. Price 10 cents. 
To be had at this office and of all newsdealers. 

are a. 
workman In 

a shop, " clerk 
In a store or 

office, or a "hand" 
on a farm, and feel 

that you are like a 
"cog" In a wheel, gOing 

always bu t making no 
progress, write and learn 
how to prepare yourself for 

a really desirable position. 

Change 
Vou rWork 
We give complete courses by mall 
In Electrical, Mechanical or 
Stearn Engineering, Architec
tural or nlechantcal Drawing, 
ArChitecture, Plumbing, Heat
in" and Ventilation, Survey
ing, Civil Engineering, Eng
li.h Branches, etc. Established 
1891. Capital 81,500,000. Write and 
state the profession you wish to 
enter. 

The IDteraattoaal COfTMpoDdene. Sehool., 
Box 942, Scranton, Pa. 

OF BRAINS 

'GAR.5 
.. M A D E AT K EY-W E.STJ-

These Cigars are manufactured under the most favorable climatic conditions and 
from the mildest blends of Havana tobacco. If we had to pay the imported cigar tax 
our brands would cost double the money. Send for Booklet and Samples. 

CORTEZ CleAR CO.,  KEY WEST. 

This bt'ats Wind, Steam, or Horse Power. 
We ofl'erthe W EHS'l'Elt 2M actual horsepower 

GAS E N G I N E  
1111 ,,0. 1t'88 10 per cent discount for cash. Buill interchangeable plan, Built of best mater�al. 

:\Iade in lots of IBP therefore we C!:ln make the prIce. Boxt'd tor shipment, weij!bt �ou Ibs, I\'Jade lor Gas 
or Gasolme, Also Horizontal Engines, 4 to 30 h, p. 

WEBSTER llIFG. CO .. 
10' 4 'Vest 1ilth St • •  Chica�o. 

The " Wolverine " Three 
Cylinder Gasoline rtta
rine Engi ne. 
The only reversing and self
starting gasoline engine o� 
the market. Lightest engin� for the power built. Practi
cally no vibration. Absolute-. 
ly safe. Single) double aud triple marine and stationary 
motors from l!( to 30 H. P. 
WOLVERINE 

MOTOR WORKS. 
Grand Rapids, Mich. 

" Less Care-Less Wear " 
but more effective than any other 
small engine used is the 
CASE STEAM ENGINE. 
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and especially suited for Dynamo 
driving eitber beJted or connected 

. direct. Booklet Mscribirtll it sent j"ee 
N E W  BRITAIN MAC H I N E  CO.,  
�EW BRITA.IN, CONN., U. S. A. 

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

TAKE A N  O L D S  
Gas or Gasoline Emrine, put it 
��llI76�;Vc��tr:�:n

i! it does not 
• a t  i s f y you tbat 
there is no better en
gine on the market, 
send it back without 
expense to you. Our 
electric & tube igni
ters are unsurpassed 
Our self contained 
eng i n e s  are most convenient. Free illus. catal. Olds )lotor Detroit, Mieh. (Office & Factory); and Lansing, 

E .  V. BAI L LAR D ,  1 0 6  Liberty Street. New York. 
ICE BOATS-THEIR CONSTRUCTION THE IMPROVED 

Warm 
Extrem ities, 

Warm a l l  over. 
Warm, Strong, Durable, Handsome. are our $3 Large Gauntlet Black FUr Gloves, by mail prepaid. 'l'be same 

1ii�����:S
i
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a
tBr�}gr���p���;������)��

n
n��fa���rl Seventy-five and l'wo·dollar unlined and, silk.lined Mocha and Reindeer gloves for men. Our enlarged illustrated bovkJet U Glove Pointers It 

may be had free by mentioning this paper. It will give you a lot of information about dress, driving and work gloves and mittens. In Black Galloway and li'risian Fur <..:oat� and Robes we are bead quarters. Get our h Moth-Proof l) booklet. Also coon. dUll, wombat, Russian calf cvat�. 
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��a��cf��;;;��ll�t ��:J �g�:tr�� we are at borne j Get our custom tan h I!�older." 

The Crosby Frisian Fur Co., 1 1 6 M il l St., Rochester, N.Y. 
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construct.ion. Views of the two f8,�test ice-sailing bouts 
USed on the Hudsou river in winter. By H. A. Horsfall, 
lol.E. Contained in SCIENTIFIC AlUBRICAN SOPPLE
llENT, No. 1. rl'he same number also contains tbe rules 
and reguJation� for the formation of ice-boat clubs, tne 
sailing and management of ice-boats. Price 10 cents. 

COBURN PATENT TROLLEY TRACK 

Barn Door Hangers 
Impossible for door to jump the track. 
Very simple and cheap to apply. 

iT Send jor Book. 

M A S S .  

M AR I N E  ENGINE 
We are the oldest builders and 
ft�����\�

e
O�l�PCe:��i��::' o�:t?PY�s 

less space and weighs less for its 
power tban any en�ine 
made. Can be used wher

SI NTZ GAS ENGINE CO . •  

BICYCLE TIRE 

ever power iq required. 
Either stationary or ma
rine. 1\ 0 fire, no beat, no 
smoke. No licensed engin
eer required. Send jor cat. 

Grand Rapids, M ich., U.S.A. 

REPAIRING. - THE 
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pliers and pluggers, togetber Wit� rubber band pluJZlZtng 
and the use of puncture banus. S illustrations. Contained in SUPPLE�fENT 1 1  IJ·,,!. Price 10 cents. For sale by Munn & Co. and all newsdealers. 

I CKERMAN'S�s��ei';"fi;;;e�.:=d�
a
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or imitation mahogany ; polish finish j raised 
URABLE panels ;  double top and writing bed. Till work con- .... tainlng document hoxes and letter files stationery .. = compartment covered by curtain. Length 5OIn.; _ 

E S K S
DePt.h34 in.; Height511n. Prlce, 1II33.50. Shipped ,,-. 
�i��f�rh;�!J�i��,�����a�u�

a����;�:'��"a"l:: C"l 
�'l.:'r�:�e� ���:ini���::s

e������esk values ever . 
AMERICAN DESK COMPAII Y. AMER.ICAN STORE STOOL CO • . 

ARE QUARANTEED. �!2.!' Va!R;.:::8� !!:.w!rd�.�e:!::!.: 

JANUARY 20, 1900. 

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

A L U M I N U M  PA I N T. 
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Weather

K
roof. Durable. Easily AliJ'lied. Bicycles. 

J:��;�'Mo�������pi:�i�8, ���
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ets, CaTS, Stations, General DeCOration, etc. Sample 
bottle. by mail. for 25 cents. 
THE AMERICAN PEGAMOID CO., 3 3 9  B'way, New York. 

Costs about 12 cents a year to 
maintain The lliatchless 

Electric C igar Lighter 
Invaluable for hotels. private 

dwelljn�s, factories, etc., etc. If 
not on sale by vour dealer write 
us for catalogue and price Itst. 

STANLEY & PATTERSON ,  
Gen'l Elec. Equipment Supplies, 

30-32 Frankfort St., NEW YORK. 

NT����!:IP Dar Ddt Dr�S$ing 

W 
It gives a smootb. pliable. and adhesive 
surface, and saves Belts, Power and 
Wear of Macbinery Bearings. Also 
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tb� Wbit� � Bagl�Y flo., 
Womst�r, mass., u. s. JI. 

S I All varieties at lowest prtces. Best H.ailroad 
II:g

k
lc&

n�s:r�fO�rt?�ie��Oi�
kCI����es �a��;' C a 8 S Sewing Machines, Bicycles, '1'ools. ero. Save 

Money. Lists Free. CR leAGO :;t:ALE CO .. CWCago. IiI. 

DUNLOP 
D ETACHABLE 
TIRES 
are hand-made. 
The strength of 
the fabric is 
ful ly preserved. The Repair Outfit. 

MORAN FLEXI BLE JOINT 
for Steam, Ail' or Llquids. Made in all sizes to 'stand any desired 

pressure. Send for reduced price list, 
Moran Flexible Steam Joint Co . ,  I nc'd 

147 'l'hlrd I:ltreet, LOUISVILLE. Ky. 

Get our Book
let of any 

dealer ar of us 
THE 

AMERICAN 
DUNLO P  

T I R E  CO., 
Belleville. N .  J ,  

Chicago. I I I .  

If You Want the Best Lathe and Drill 

CHOCKS 
BUY 

WESTCOTT'S Stro ng e s  t Grip, Great,· est CapacitJy a'lUl DUA'abi!itu, Cheap and Accurate. 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask 'I�s;���g�� �n

T EC�:��:[��c1�f����� �:ff!{an. 

(0 n¢W Sub$trib�r$ 
Sti�ntifit Jlm�ritan. 

� �  
P�rbal)s You Don't Know----IL 

tbat the SUPPLEMENT is a separate and distinct 
publication from tbe SCIENTIFIC AMERICAN, and 
was establisl'ed In 1876. I'be 

Sd�nttfk Jlmnican Su.,.,I�m�nt, 
altbough of uniform size and appearance 8S tho 
SCIENTIFIC AMERICAN, 

£arrlu no Jld\l�rtlsln!l. ____ __ 
It contains articles that are too long or too techni. 
cal for insertion in the SCIENTIFIO AM�Rl(,AN. 
Reports of meetill�s and abstracts of important. 
papers read before scient.tfic. engineering, electri
cal and other societies all over the world are given. 
It is fully and handsomely illustrated. It has 
abort items of electrical, engineering and general 
scientific news and carefuUy selected formulre. 
recipes, etc. The two publications, wben ta.ken 
together, form a most complete work, sbowlng the 
progress of the arts, sciences. chemistry. and man
ufacture8. not only in America, but 

O\l�r tb� Wbol� World. ____ ... 
Every subscriber to the SCIENTIFIC AMERICAN, 
who can alford it. should also take tbe SUPPLE
MENT and obtain the benefit of the combination 
rate. Terms for the SUP PLEMENT alone, '5.00 8 
year. Subscribers to the SCIENTIFIC AMER!CA.N 
may send $4.00 for one year's subscription to the 
SUPPLEMENT. 

� S .. e Combination Rates In another column. 
Remit by Check, Draft or Postal Order to 

MUNN & CO •• Publishers. 
36J Broadway, New York City. 

JESSOP'S STE E LTHB\�rr FOR TOOLS, S AW S  E TC. W� .J E S SOP & SONS �g 91 JOHN ST. NEW YORK 

PRINTING INKS 
'l'be �CIENTIFlC AMERICAN is printed with CHAS ENEU JOHNSON & CO.'S INK, Tenth and Lombard St ... Philadelphia. and 47 Rose St •• opp. Duane. New ¥or. 


