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SUPERHEATED STEAM. 
Every engineer knows that the improvement in 

steam-engine economy witnessed during the last thirty 

years has been due primarily to the constantly in­

creasing higher steam pressures employed and to the 

introduction of compound and m ultiple-expansion en­

gines. To be sure, many mechanical d etails, such as 

valve gears and g0vernors, h a,v:e been perfected ; but 

the fact remains that whaJever progress has been 

nlade is duo to the utilization of higher pressures. 

'l'hat improvement, it must be  admitted, has probably 

reached its .lhnit. Such is the increased cost of build­

ing more than a triple or quadruple engine, that the 

very slight increase in economy produced by an addi­

tional cylinder hardly proves remunerative. Moreover, 

certain lim itations have been imposed by boiler design, 

li mitations which have prevented the attainment of 

pressures greater than 250 pounds. 

I t  is because the present system of steam engineer­

ing is incapable of any great advancement that we may 

expect a more general return to the use of th e super­

heater. We use the word "return" advisedly ; for, what­

ever may be the general impression among engineers, 

the employment of superheated steam dates back very 

nearly three-quarters of a century. As far back as 

1828 a certain Capt. McGregor, in order to compete 

with the record established by a rival Cornish engine, 

whose cylinders had b een insulated with sawdust, con­

structed a jacket of brick around the cylinder of his 

engine and the steam pipe, with a n  air space between 

the brickwork and the iron. In the open space he built 

a fire ; and by the heat, generated he increased the 

auty of his engine from 41,000 ,000 to 6 3 ,000 ,000 foot­

pounas per bushel (86 pounds )  of .coal. The great 

Richard Trevethick himself made many an interesting 

GoXperiment, which convincingly proved, to him at 

least, the great reduction in 'cpal consumption to be 

effected by the utilization of superheated stQam. 

Every great engineer has. at some time, conducted ex­

periments of more or less value. Men of the stamp of 

Ericsson , Hirn, Isherwood, and Faraday were able to 

show an increase in economy varying from 20 to 27 

Per cent. Such, indeed, was the impetus given by their 

relSearches that superheated steam was very widely 

intreduced in marine engineering in the two decades 

extemling from 1 8 5 0  to 1870 ,  and this, notwithstanding 

the great difficulties encountered in lubrication, and 

notwithstanding the fact that the material of which 

the superheaters weFe made was unable to withstand 

intense heat for any length of time. The lubricant of 

those early days consisted, not of our present mineral 

oUs, but of animal fats, which obviously were any­

thing but commendable lubricating agents. But even 

animal oils proved of sufficient service with the low 

pressure of 50 pounds and the temperature of 1 00 deg. 

Fah. given to the superheated steam of that day. It  

was when the high-pressure, compound engine was in­

troduced, that the development of the superheater was 

checked. The greater economy of the new engine, 

compared with the low-pressure, single-expansion ma­

chines that had been theretofore used, the consequent 

filaving of space and weight, both of them important on 

shipboard, and the reduction of th e temperature in 

superheating the steam to a point at which the diffi­

culties of lubrication were overcome--all these con­

tributed to the abandonment of the old-time low-pres­

sure, superhQated steam engine. 

Ever since the days of James Watt, engineers have 

realized that the principal loss of efficiency i n  the 

steam engine is ·due to the condensation of steam in 

t'he cylinders. Assuredly, the most obvious way of 

o
,
vercoming the difficulty is to superheat the steam. 

This, moreover, would be one of the simplest methods 

oJ' increasing the econ omy of the steam engine,  still 

lamentably low, despite the pro�ress of recent years. 
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To those who are at all familiar with the history of 

steam engineering in the 'past century, may be com­

mended a paper by Prof. Storm Bull, recently read be­

fore the Western Society of Engineers, and published i n  

t h e  current issue of t h e  SUl'I'LEMI,N'l', in which the 

subject is discussed with a fullness that cannot here 

be emUlated. 

It is rather remarkable that the improvement of 

the superheated steam engine has b een undertaken 

chiefly in Germany. Many readers will doubtless recall 

the astonishing results obtained about nine years ago 

by Schmidt with a boiler and engine of his own design 

-results which showed that with superheated steam 

a consumption of steam of only 1 0 .4 pounds per in­

dicated horse-power was possible, and that the amount 

of coal used per ind icated horse-power per hour could 

be reduced to 1 . 3 pounds. Schroeter has lately pub­

lished results of equally interesting tests of a 250-

horse-power steam engine. The difficulties which were 

encountered many years ago in the construction of 

superheaters that would not readily wear out have in 

a large measure been overcome. The problem of lubri­

cation has also been solved with the introduction of 
suitable mineral oils. With these technical a dvance­

ments, therefore, the outlook for the superheated steam 

engine is certainly bright. 

••• • 
STATE REGI STRATI ON OF UNI TED STATES T RADE 

MA RK S. 

The status of the trade marks which have been reg­

istered in the United States Patent Office is indeed 

peculiar, for under the decision of the United States 

Supreme Court, which was rendered in the case of 

Warner vs. S earle & Hereth Company ( 19 5  U. S. 191 ) ,  

decided November 30, 1903, many registrations fail 

to afford the protectiO'n which, when filing their ap­

plications for registration, the registrants desired. 

The authority of Congress to pass' laws governing 

trade marks, and the right to their registration, as 

well as its authority to legislate on all other questions, 

is  derived from the Constitution ; and only when a law 

is  founded on some provision of the Constitution 

which expressly authorizes, or by way of implication 

gives power to carry into efficient operation those 

pO'wers expressly given, i s  the law constitutional. In 

all other cases, the law i s  unconstitutional and of 

no effect. Examining the Constitution, provisions can 

be found under which Congress is in certain cases 

authorized to enact laws for the registration and the 

protection of trade marks ; but Congress is not authO'r­

ized to register all trade marks, which are used in 

trade in the United States, and any general law for 

the registration of trade marks, which are the prop­

erty of citizens of the United States and citizens and 

subjects of other nations, would, of course, be  in­

valid. The eariy national trade mark law of the 

United States attempted to' authorize the registration 

in the, Patent Office of all trade marks by their law­

ful owners, and, as it exceeded the authority vested 

in Congress, it was declared unconstitutional in the 

trade mark cases, 100  U. S. 82, which were decided on 

November 1 8, 1879. 

In that case, Justice Miller carefully considered the 

constitutional provisions and the trade mark laws 

passed by Congress, and, in his opinion, he stated that 

of the two provisions of the Constitution under which 

counsel claimed that Congress was authorized to enact 

general laws for the registration of trade marks, the 

first was the clause which authorized Congress to 

enact laws "to promO'te the progress of science and 

useful arts by securing for limited times to authors 

and inventors the exclusive right to their writings 

and discoveries ; "  and the second clause was that 

which, i n  connection with the. granting clause, is as 

follows : "The Congress shall have power to regulate 

commerce with foreign nations, and among the several 

States, and with the Indian tribes." The first clause 

was held not to' refer to trade marks, for neither or­

iginality, invention, discovery, science, nor art is in 

any way essential to a trade mark, nor was it made so 

un der the laws for their regi stration. Considering 

the secend clause, the Justice stated that "while com­

merce with foreign nations means commerce between 

citizens of the United State s  and citizens and subjects 

of foreign nations, and commerce among the S tates 

means commerce between individual citizens of dif­

ferent States, there still r emai ns a very large amount 

of commerce, perhaps the largest, which, being trade 

or traffic between citIzens of the same State, is  beyond 

the control of Congress." As the law did not attempt 

to limit the right to registration to those cases when 

the applicant had a foreign trade or a trade wHh 

citizens of another State or with an Indian tribe, 

Congress exceeded the authority vested by the Con· 

stitution, and the laws were invalid. 

Having before it the decision of Justice Miller, Con· 

gress enacted in 1881 another law for the  protection 

of trade marks, which law is now in force, but be­

cause of the decision in the case of Warnervs. Searle 

& Hereth Company, it is not of the value which Con­

gress intended to give it. The law of 1881 , unlike the 

old law, authorizes the regis4"atioll of trade marks in 
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the Patent Office, only in cases where the applicant 

uses his trade mark in comme.rce with foreign nations 

or  with the Indian trioe:;, and it therefore comeH 

within the express terms oj' the Constitution, and the 

validity of the statute has not by the courts been 

questioned. The d ifficulty arises because of the con­

struction wh ich is given to the statute. In his decision 

'construing the statute, the Justice states that as the 

law of 1881 was enacted to' avoid the unconstitutional 

features of the old law, and as it expressly limited 

the right of regi stration to those marks which were 

used in commerce with foreign nations or with the 

Indian tribes, he held that a trade mark registration 

under the provisions of the law was not infringed 

unless the defendant injured the registrant's trade 

because of his use of the mark while engaged in for­

eign commerce or in trade with the Indian tribes. 

When the person copying the registered trade mark 

does not engage in commerce with a foreign country 

or with an Indian tribe, he cannot be held to have 

infringed the registered trade mark ; for otherwise 

it would be possible for a registrant to secure the priv­

ileges which Congress previously attempted to confer 

under the general law, and which it was held that 

under the Constitution could nO't be done. It is  there­

fore i m possible for the owner of a trade mark to pre­

vent, under the United States registration statute, its 

infringement, when the infringer is doing business in 

only one State,  for Congress cannot enact a law 

protecting a trade mark in such a case ; and where 

the infringer uses the mark in commerce between the 

States, the infringement cannot b e  prevented un der 

the national registratio'n laws now in force, for they 

do not provide for the protection of trade marks in 

interstate commerce, although the Constitution author­

izes Congress to' enact laws for the registration and 

protection of trade  marks, which are used in com­

merce between the States. It is expected that Con­

gress, at its next session, will amen d the federal trade 

mark statutes, and, among other changes, there will 

undoubtedly be found one which. will provide for the 

registration of trade marks, which are used in com­

merce between the States. Until that amendment is 

made, and in all cases where the proprietor of a 

mark wishes to be sure that his trade mark is pro­

tected, by all the prO'visions of the law, against in· 

fringement by persons engaged in business in only 

one State, it  i s  advisable to 'comply with the trade 

mark registration laws which have been enacted by the 

legislators of many of the States. 

While the protection afforded 1J..y a United States 

registration has been, by the d ecision referred to, 

limited, it is nevertheless i mportant for manufacturers 

to secure the registration under the federal laws, for 

the Patent Office is  an office of record, to which per­

sons all over the world refer for evidence of the owner­

ship of trade marks in th e United States. The rights 

of seizure under the United States statutes and the 

remedit;s afforded for the infringement of marks are 

also of considerable value where the infringe r  is en­

gaged in foreign trad e. 

When the proprietor of the trade mark and the in­

fringer are citizens of different States, t1;l.e federal 

courts  have in many cases jurisdiction, independent 

of the Patent Office registration, but the rights of  the 

parties are then founded on the common law, and not 

on the statutory registration. 

. '.' . 
ON THE STATE OF THE CARB O N  VAPORIZED IN GL OW 

LAMPS. 

Glow lamp filaments, as is known, are composed 

chiefly of amorphous carbon, by calcination of a vege­

table fiber, which, on being brought to a white heat in 

the vacuum by the. electric current, will yield a trace 

of carbon vapor, the condensation of wJ;.!ch· on the 

walls of the bulb in most cases results In lining the 

glass with a brown coating producing a gradual dark­

ening of the lamp. 

In a paper recently read before the French Academy 

of Sciences, Prof. Berthelot examines the state of this 

vaporized carbon at the lowest possible temperatures, 

comparing it with such well-known allotropiC modifica­

tions of carbon as the diam.ond, graphite, amorphous 

carbon. The main results of this investigation are 

the following : 

Carbon gives off an appreciable vapor tension at a 

temperature not exceeding 1 ,500  deg. C. ; this tension 

being so low as to require several hundreds of hours 

to prod'lce some m illigrammes of condensed carbon, 

even in the nearly absolute vacuum of electric lamps. 

On th e other hand, the carbon thus vaporized at the 

lowest possible temperatures, is,  under Prof. B erthe­

lot's experimental conditions, amorphous carbon with-, 

out any addition of graphite or diamond. The tem-· 

perature at which a vapor tension of carbon may be· 

noted proves thus about 2,000 deg. below the boiling: 

point, which, according to Prof. Violle, is 3,600 deg.; 

this interval is  very much larger than the interval of 

temperatures during which most of the remaining: 

bodies exhibit an .appreciable vapor tension. This, 

tension, however, in the case of carbon, does not, in 

Berthelot's opinioIl, correspond with a simple VapOl" 



i%aiion, oeenrring witilonl any int i mal!' phange in illU 
ehemieal constitutioll o[ Uw hotly. Thollgl] n'])l't'c-;"ut· 
ing lile ::;ame elw lII iea l ei(,lll('nl. car/JOll aSSUlllCS in tlle 
solid state a multitude of dilTenmL eomjiiions, ex­
hibiting rather different physical and chemical jJrop­
erties. There seems to be a series of progressive eon­
densations, the limits of which woul(] eorresvond with 
the different modifications of carbon. 

According to ordinary analogies, the physical prop­
erties of composite bodies, callabl e of b,ling formed 

directly, are a consequence of those of their com­
ponents, except that they are more or less modified on 
account of the loss in energy resulting by reason of 
this combination. The comhination of hydrogen, boil­
ing at -252 deg., and that of oxygen, boiling at -182 

deg. C., will thus give water, which boils at +100 deg. 
C. The energy whieh maintains at the gaseous state 

tlte free molecules of hydrogen and oxygen, has thus 
(kcreased to an enormous extent, as corresponding 
with the 59,000 calories lost at the instant of their 

combination, with the formation of a molecule of 
gaseous water. The same seems to be true of earbon 
in its combinations with hydrogen. The real existence 

of this element in an identical gaseous state, no mat­
ter what may be the origin, is shown by speetrum 
analysis, both in the electric arc and in the sparh:s 
through its oxides, hydrides, etc., as well as in the 
flames produced by the c:omlmstion of these different 
compounds. 

Taking into aceount the boiling pOints of acetylene 
and the gaseous carbides or hydrogen, as well as of 
the gaseous oxides, etc., of carbon and the analogy 
above stated, the normal condition of carbon at the 
ordinary temperature should be that of a permanent 

gas, the boiling point of which would be comprised 
between those of hydrogen and oxygen. A similar gas, 
however, would nearly instantaneously be transformed 
into polymeriC's by the reciprocal eomhina1ion of its 
molecules, this change occurring with considerable 
amounts of heat given off. 

THE HEAVENS IN JULY. 

BY HENHY NOlun:-; n.U�PJ£LLl I'll.D. 

Nothing of much general interl'st has occurred in 

the astronomical world during tl1(' past month. The 

journals of the science have been full o[ t he ordinary 

routine observations of plan ets, cornets, variable stars, 

and the like, with oecasional bits of mathematical 

heory; but there has been little or nothing of interest 

to those who are not specialists. 

All that need be recorded here is that further ob­

servations of Brooks' comet show that its orbit is 

nearly parabolic, and that its period of revolution 

must be long, if, indeed, it ever returns at all. The 

calculated orbit of short ]leriod to which we re­

ferred last month, turns out to have been affected 

by a rather large error in one of the observations on 

which it was based, in the way which was explained 

at the time. There remains nothing remarlmble about 

the comet except its great perihelion distance-over 

250,000,000 miles. It is rarely that a comet is ob­

served at such a distance from the sun, and this one, 

though telescopically inconspicuous, must really be a 

pretty big comet to be seen at all so far away. 

A question has recently been raised by a correspond­
ent whose answer may be of enough interest to war­
rant our spending a few moments on it. He asks: 
"Why do you refer to the Great Bear as feminine?" 

We must go back into the age of elassical mythology 

for the reaso'n. Even then we do not reach thE) first 

historic recognition of this noble const.ellation. It 

was known to the Egyptians, who called it the Hippo­

potamus! 'Ve need hardly regret that this designa­

tion has become obsolete. The peopltl of southern 

Europe saw in the same stars t.he more familiar figure 

ot a bear, and thtl legends which grew up around it 

were finally given a permanent shape by Ovid in his 

"Metamorphoses." As he tells the story, Callisto, an 

Arcadian nymph, was beloved by Jupiter. Juno, in 

fierce anger, turned her into a bear, depriving her of 

speech that she might not appeal to Jupiter. Her son, 

Arcas, while hunting, came upon her, and failing to 

recognize her in her metamorphosed form, raised his 

bow to shoot her. Jupiter, moved by pity, prevented 

tb.e matricide by transforming the son also into a bear, 

and took them both up to the heavens, where they were 

placed among the constellations, and Neptune granted 

them the special favor that they should not be obliged 

to set and pass into his domain, as the sun and planets 

did. The constellation has had still other names, and 

been represented by other figures, notably the very an­

cient one of the Plough or the IVain, in which the 

four stars of the quadrilateral are the wheels of a 
wagon, and the other three are the horses. Our 
own common name-the Dipper-appears to b8 an 
American invention-at least it is so regarded in 
England. It is certainly realistic, but it 'does show 
some evidenctl of modern date-certainly later than 
the invention of tinware. But Ovid has undoubtedly 
fixed the permanent deSignation of this group of stars, 
and from his story there can be no doubt'that Ursa 

Scientific American 

Niajor iH really a sllp·bear, whiln Ursa Minor is lIlftS('i1' 
liuc. Bo(h Uw Bean; have vc'ry long taib" as anyone 

may C-;('() for 11 imself. 

Admiral Smyth, in his "Cycle or Celllstial OlJjeet8," 
quotes an .explanation given hy a Cambridge astrono­

mer in 1590, which deserves to be given verliatim. 

"Scholar.-·I marvell why (seeing she hath the forme 

of a beare) her taile should be so long. 
"Master.-I imagine that Jupiter, fearing to come 

too nigh unto her teeth, layrle hoWe on her tayle, and 
thereby drewe her up into the heaven; so that shee of 
herself being very weiglttie, and the distance from the 
earth to the heavens very great, there was great like­
lihoorl that her taile must stretch. Other reason know 
I none." 

T HE IlEA VEN S. 

If we go out at nine o'clock on a clear evening in 
the middle of July, and look due south, the most prom­

inent eonstellation will be Scorpio. Its brightest star, 
Antares, is fiery red-one of the reddest stars in the 
sky. A smaller star fianks it on each side, and three 
fairly bright ones form a vertical line on the right. 
These are in the Scorpion's elaws, while his tail may 

be followed below Antares down to the southern hori­
zon, where it curves back, and ends in a conspicuous 
group of stars which mark the sting. To the left is 
Sagittarius with the little Milk Dipper, and beyond is 
Callrieornlls, into which Saturn is just rising. 

The bright star in the Milky �Way above ScorpiO is 
Altair, and the one of almost equal brilliance, much 
farther north, is Alpha Cygni; while Vega, which lies 
just to the west of the galaxy, surpasses them both. 

The g-reat square of Pegasus is the only prominent 

group in the east. On the meridian are Draco (above 

the pole), (hen Hercules, and next Ophiuchus, above 

Seorpio. 'Vest of Hercules are Corona and Boiites, 

The latter constellation contains Arcturus, the hright­

est star now visible. Virgo lies south and west of 

BOiites, and Leo west of it, close to the horizon. Ursa 

Major is high in the northwest, and Casseopeia and 

Cepheus are lower down in the northeast. 

TIlE PLA X';Tfl. 

Mercury, Venus, and Mars are invisible during the 
month, being too near the sun. The first two are 
evening stars in the early part of July, but soon pass 
through inferior conjunction-V8'llus on the 8th and 
l\1tlrcury on the 9th-and become morning stars. Mars 
is morning star, but is still too near the sun to be 

seen, though he may perhaps be picked up at the end 

of the month, when he rises an hour before sunrise. 
Jupiter is morning star in Pisces, and is the most 

consjJicuous object in the morning sky. On the 21st 

he is in quadrature with the sun, and comes to the 
meridian at 6 A. M. 

Saturn is in Capricornus and will soon be prominent 
in tbe evening sky. He is due south at 2 A. M, in the 
middle of the month and more than an hour earlier at 
its close. 

Uranus is in Sagittarius, and is well placed for 
evening observation. On the 15th he is in R. A. 17h. 
46m., dec. 23 deg. 37 min. south, and comes to the 

meridian at 10,15 P. M. He is not near any consvicu­
ous star, but he can easily be identified if one has a 
good star map. 

Neptune is in Gemini, too near the sun to be ob­
served. 

THE MOON. 
Last qnarter occurs at 6 P. M. on the 5th, new moon 

at midnight on the 12th, first quarter at 3 P. M. on 
the 19th, and full moon at 4 A. M. on the 27th. The 
moon is nearest us on the 14th, and farthest a way on 
the 2d, and again on the 30th. She is in conjunctiO'n 
with Saturn on the 1st, Jupiter on the (jth, Neptune 
on the 11th, Mars on the 12th, Mercury and Venus on 

the 13th, Uranus on the 26th, and Saturn again on the 

28th. 
Cambridge Observatory, England. 

......... 

THE PURCHASE OF A RESERVOI R SI TE. 

Another step has been taken toward the transforma­
tion of the arid West. The Secretary of the Interior 
has authorized the purchase of the Hondo reservoir 
site in New Mexieo for the sum of $20,000. It is in 
Chaves County, about 12 miles west of Roswell. 

The site of this proposed reservoir is a natural de­
pression, which, with a small amount of embankment, 

can be given a capacity of 40,000 acre-feet. This will 

hold practically all the water that the Hondo will fur­

nish during low-water years. It is proposed to store 

here the flood waters of this stream and draw on them 

throngh lateral canals for irrigating the lands below 

the reservoir. 

The lands tbat will be benefittld by the reservoir 
waters are naturally fertile and may be easily irri­

gated at slight expense. They are free from alkali 

and will be ultimately worth at least $100 an acre 

when planted to alfalfa and corn. If used for fruit 

growing, to which they are specially adapted, they 

may have a far greater value. 
No engineering difficulties are expecttld in the work. 

The natural reservoir will have to be enlarged and 

5 
('<tnals built for tI]() inlei and Olltll'l o[ I ilp wajpn'. rt 
is estilllal.()d lhal Ill() ('ost of ('Oll�tl'l[('ting- Uw ]'ct;crvoir 
<lIH1 bringing the wale!" t.o the arid Ja,r](iH will approxi­
mate $240,000, or $20 all aere for a minimnm acreage 

of 12,000. it is lleli,wed, lJowever, that nearly 15,000 
acres will be 8m·ved. 

...... 

SCIENCE NOTES. 

The oldest worl,ing clock in Great Britain is that of 
Peterborough Cathedral, which dates from 13:J0, and is 
coneeded to have been made by a monastic dock­
maker. It is thtl only one now lmown that is wound 
up over an old wooden wheel. This is some 12 feet 
in circumference, carrying a gal vani,w<l cable about 
300 feet in length, with a leaden weight of 3 hundred­
weight. The cable bas to be wound lip daily. The 
gong is the great tenor bell of the cathedral, which 
weighs 32 hundredweight, and it is struck hourly by 
an 80-pound hammer. The going and thtl striking 
parts of the clock are some yards apart, communica­
tion being by a slender ·win). The clock is not fitted 
with a dial, but the time is imiicated on the main 
wheel of the escapement, which goes round once in two 
hours. This clock is of most primitive design, more 
so than the famous one Il'lade for Charles V. of France 
by Henry de Nick. 

Aecording to the report of M. R. Gallerand, a French 
scientist, the S"akalaves of Madagascar nse the pith of 
a certain palm tree as an article of food. The tree 
is found in the AmlJOngo region and is Imown as the 
saimnalie. According to Pernir, it is the lV!edemia 

rloliilis, nearly related to the Hyphll:ne. In that region 
the satranalie coyers vast spaces ei ther along the sea­
coast or bordering the rivers, After (Jutting down the 
tree, the natives tal,e out the pith, which runs from 4 

to 10 pounds por tree, then dry, powder and sift it, 
th IlS forming a kind of Hour. Some of this fiour was 
Rent to Marseilles to be analyzed at the Industrial 
Laboratory. It is a fine yellow powder and when 
fresh has a somewhat sweetish taste, which it had lost, 
however, upon arriving, and its solution did not act 
upon a beam of polarized light. When shaken up with 
water, the flour swells up and a light yellow liquid is 
obtained which has the odor of beer. About 17 per 
cent of the matter is dissolved. �When fresh the pro­
duct contains 13,3 per cent of water. After drying to 
expel all the water, it anayl�efj as follows: Starch, 
66.833 per cent; cellulose, 12.939; albuminoid matter, 
10.538; fatty matteI', 1,037; mineral salts, 8.2 per cent. 
Among the salts are SUlphate of potash, chloride of 
sodium, phosphate of lime, magnesia, oxide of iron; 
silica is also found. �What is to be remarked princi­
pally about this product is the relatively large propor­
tion of albuminoid matter it contains, In this respect 
it ranks ahead of the potato, manioc, and sweet l1Otato, 
seeing that the latter eontain 6.23, 3.30, and 3.38 per 
ceRt of nitrogen substances, 

Some highly interesting and valuable archeological 
discoveries have been made on the site of the an­
cient Greek dty Olbia. The site is situated on the 
southern bank of thtl Boug, about midway, between 
Otchakoff awl Nicolaielf, and not far distant fre>m the 
estuary of the Dnieper. This aneient city was a colony 
of l\1iletus 655 B. C., and was a great center for Greek 
trade with the interior. It is generally maintained 
among archeological authorities that a trade route 
extended from Olbia across country to the norlhern 
sea, and when a find of aneient Greek coins was made, 
it was contended (0 be substantial proof of the fact. 
Recently, however, it was proved that these coins were 
spurious. Olbia was destroyed by the Getm about 70 
to 60 B. C., but it revived, and when it was visited by 
Dion Chrysostum about 100 A. D., it was again a flour­
ishing city. The exeavalion� that are now in progress 
upon the site of this city are being carried out by M. 
Formakovsld under the auspices of the Russian Arch­
eological Society. Mr. Formalwvsld has succeeded in 
unearthing extensive portions of the walls and founda­
tions of the original city, which date back from the 

seventh century D. C. The masonry is identical with 
tbat of the ruins of ancient cities excavated in various 
parts of Gretlce. Before this depth was reached, two 
different strata of walls and basements bearing descrip­
tions of the fourth and first centuries B. C. were en­
countered. The stone blocks composing the ruins of 
houses, temples, etc., in these up]Jer strata are of reo 
markably exact area, square proportions, and exo;ellent­
ly dressed. The more soli(1 construetive work is, how­
ever, found in the remains of the original city. At 
this depth there was llnllarther} a perfectly preserved 
wine cellar. Some fifty huge jars or vases had evi­
dently contained red wine, now turned to a light powd­
ery substance. A large collection of valuable antiqups 

in gold, marble, and ancient pottery has also been 
found in these newly-uncovered ruins. These have 
been dispatched to the Hermitage at St. Petersburg. 
M. Formalwvski, however, is carefully examining 
every antique unearthed, to establish its �"enuine char­
acter, as .it was on this site that the spurious tiara of 
Saitaph.arnes, now in the Louvrtl, was alleged to have 

been discovered. 
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THE RAPID TRANSIT SUBWAY TUNNEL UNDER THE 
HARLEM RIVER. 

In our issue of October 31, 1903, we described the 
novel method of construction used in building the 
'Rapid Transit Subway tunnel under the Harlem River. 

This tunnel construction, it will be recalled, was in­
vented by Mr. D. D. McBean, one of the contractors for 

that section of the Subway, to meet the difficult reo 

quirements of building the tunnel through the soft 
mud just below' the surface of the river bottom. In 
order to prevent obstruction to the navigation of the 
river, it was required that the tunnel be built in two 
sections. Experience gained in the construction of 
the first half of the tunnel led to the development of 
important improvements whieh are now being success· 
fully employed in the building of the second half. The 
original plan was to dredge out a ehannel in the mud 
along the line of the tunnel, drive two walls of sheet 
piling along this line and across the ends of the tunnel 
section and then to sink and bolt onto the sheet piling 
a heavy timber roof, thus forming a caisson within 
whiCh, under a suitable pneumatic pressure, the work­
men could construct the tunnel proper. In the im­
proved method the same process is followed, except 
that the sheet pi! ing is cut off on the spring line of 
the tunnel and the upper half of the tunnel, which is 

assembled in a pontoon at the surface of the river, is 
lowered and permanently secured to this sheet piling 
in place of the timber roof. Fully one·half of the 
work is thus done above water, and the remainder of 
tbe work, namely, that of forming the lower half of 
the tunnel, is done under a comparatively low pneu· 
matic pressure. Considerable saving is effected in the 
amount of timber used, since the sheet piling is cut 
off twel ve feet lower down than in the first half of 
the tunnel, and the timber roof is entirely dispensed 
with. 

The improved method of construction may be de­

;;cl'ilJed in detail as follows: As just stated, a channel 
was first dredged along the line of the tunnel, to a 

depth of about 12 feet below the top of the finished tun· 
nel. Piling was then driven along each side of the chan-
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nel to support two working platforms. In the channel, 
rows of foundation piles were driven at intervals of 8 
feet. These were cut off about 20 inches below the 
spring line of the tunnel by a sawing machine travel· 

ing on the wor]dng platforms. The sheet piling was 
then driven in place to form the sides of the tunnel 
caisson. This sheet piling was made up of compound 
piles consisting each 

of three 12 x 12·inch 
yellow pine timbers, 
carefully planed to 
size and bolted to· 
gether. A tongue was 
formed at one edge of 
the pile, and a groove 
at the opposite edge 
by fastening wooden 
strips thereon, as 
shown in one of our 
detail views. The 
tongue strip was made 
to extend somewhat 
below the rest of the 
pile, and the latter 

was tapered a t its 
lower end in such 
manner that when it 
was driven it would 
be crowded against 
the pile previously 

driven, producing a SHEET PILING USED FOR 
tight joint therewith. 
In order to insure 
perfect alinement of 

THE HARLEM 
TUNNEL. 

RIVER 

the sheet piles, a guide frame was sunk to position on 
the foundation piles and brought t<? accurate lateral 
adjustment thereon, by means of wedge blocks. This 
frame was built with a pair of guide rails at each side, 
('ach pair being spaced apart the exact width of the 
sheet viles by blocks located at intervals of 8 feet. 

Between these rails the sheet piles were driven and 
were further guided by rails on the working platform. 

Cross·section Showing the Upper Half of the Tunnel in Position 
on the Sheet Piling. 

A diver was stationed below to insure proper setting 
of the pile. Whenever a spacing block was reached 
he removed it, drilled a hole through the pile sheeting, 
and bolted the rails together against this sheeting. 
The diver also saw to it that a perfect joint was main· 
tained during the driving of a pile. If any deflection 
occurred, it indicated the presence of a bowlder, or 
other obstruction. The pile was then withdrawn and 
three or four steel pilot piles were driven in its place. 

These either cleared the w.ay for the wooden pile, or 
by the relative depth to which they would penetrate, 
indicated the form of the obstruction encountered, and 
the latter was then drilled into and dynamited. These 

pilot piles WeTe but little used in the "econd hal f of 
the tunnel, as few obstructions were met with; but in 
building the first half of the tunnel they were con· 
stantly brought into use to locate the many bowlders 
encountered. In this manner the sheet piling was 
very closely fitted-so closely, in fact, that in the sec· 
ond half of the tunnel, for a length of 264 feet, the 
actual length of the sheet piling exceeded its theoreti· 
cal length by a small fraction of an inch. After the 
two walls of sheet piling had been driven, they were 
cut off on the spring line by the sawing machiue on 

the working platforms. The tracks on which this 
machine traveled were given the exact pitch or gracie 
of the tunnel, and then by preserving the same reach 
of the saw shaft, the circular saw was made to Cllt 
the piling exactly on the spring line of the tunnel. 
This done, the work of assembling the upper half of 
the tunnel was begun. It was decided to build the 
tunnel roof in three sections of about 90 feet each, 
because, owing to requirements of grade, the entire 
length would make an awkward piece to handle. A 
pontoon was constructed between the working plat­
forms, and in this the cast·iron sections of the tunnel 
shell were set up and bolted together. The ends of 

the half·tunnel were closed by vertical diaphragm 
plates, and the bottom was closed by a heavy wooden 
flooring. After the metal shell had been covered with 
concrete, which was molded to the form shown in our 

(Continued on page 8.) 

Bolting Together the cast Iron Rings of the Tunnel Shell. Molding the Concrete Over the Tunnel Shell. 

TRE RAPID TRANSIT SUBWAY TUNNEL UNDER THE RARLEM RIVER. 
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THE FIFTH INTERNATIONAL AUTOMOBILE CUP RACE. 
The fifth time that the trophy presented by Mr. 

James Gordon Bennett has been raced for, was on J une 

17 last, when a 3 41%,-mile race over an 85 .38-mile 

course was run off in Germany. As a result of this 

year's contest, France once more holds the cup, for 

the race was won this year by the Richard-Brazier 

machine, which obtained first place on the French 

team in the eliminating trials.  Driven i n  both events 

by M .  Thery, this car has 

obtained a reputation for 

steady running that can 

hardly be surpassed. It is  

o f  only 84 horse-power, 

while that of most of the 

other racers was in the 

vicinity of 100 ; yet  by its 

steadiness of running and 

freedom from breakdowns, 

it  won the race, traveling 

at an average speed of 

58. 2 miles an bour.  In the 

French eliminating trials 

it made an average speed 

of 61)S mlles an hour. 

The two German Mercedes 

cars, driven by M .  Jenatzy 

and Baron de Caters re­

spectively, took second 

and third place. After 

the race these gentlemen 

claimed that it was the 

time taken in replenish ing 

with fuel that lost the race 

for Germany, for the 9 0  

horse-power Mercedes cars 

ran as regularly as usual. 
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proximately ) and 1 meter 25 millimeters (3 feet 4 
inches ) respectively. The front wheels are 810 mil l i­

meters (32 inches ) in diameter and the rear ones are 

820 m illimeters ( 32% inches ) .  The car weighs com­

plete 972 kilogrammes (2,142.87 pounds ) .  

. I. I • 
TEST OF FIREPROOF STAGE PROPERTIES IN 

LONDON. 
Ever since the terrible disaster which took place re-

7 
and costumes of his theatre-the Alhambra. Records 

of loss of life and property due to fires in  p laces of 

amusement, show that in the majority of cases the 

trouble has started among some of the highly in­

flammable material that has been employed on the 

stage, the recent appalling d isaster at Chicago being 

a case in  point. Any measure, therefore, which will 

tend to guard against the possibility o f  a repetition 

of the Chicago disaster, and which removes the danger 

from an o utbreak of fire 

in the most susceptible 

portion of a theatre or 

other place of amusement, 

is one which strongly com­

mends itself to the atten­

tion of the public authori­

ties, who are just now 

di l igently seeking to d is­

cover some way or  means 

of preventing fires in  such 

places. 

There were no serious THE RICHARD·BRAZIER CAR IN WHICH M. THERY WON THE INTERNATIONAL CUP. 

Several months ago a 
private exhibition of the 

fire-resisting qualities of 

the material used in the 

scenery and production of 

a popular ballet was given 

in the Alhambra Theatre, 

the experiments demon­

strating thc possibility of 

rendering the stage and its 

accessories a b s o l u t e  I y 
proof against fire, even in 

the case of the flimsiest 

gauzes and the most deli­

cate sil ks. Some of the 

costumes had been treated 

before  being made up, and 
accidents during the race. 

.Jenatzy nearly ran into a locomotive, which at one 
point stopped across the road, barring his passage; 

but fortunately he was warned in time. Herr Opel, 

on his Opel-Darracq ( the third car on the German 

team ) broke his rear axle while going fast, but escaped 

u ninjured .  Edge had a great deal of tire trouble 

with his Engl ish Napier ; and .Jarrott, on an English 

Wolseley car, had every conceivable  kind of a break· 

down. Besides England, France, and Germany, Austria, 

Belgium, and I taly were represented by three cars 

each . Various troubles  put all  of these cars behind 

or out of the race. 

'This greatest of all automobil ing events for 1904 

was started in the presence of the German Emperor 

at 7 A.  M., and was completed in the afternoon, the 

time of the winner being 5 hours,  50 minutes, 3 sec­

onds. .Jenatzy, who won the cup 

last year, was beaten by 11 minutes 

and 18 seconds, whil e his compan­

ion, De Caters, was beaten by near­

ly an hour. 

Following is a description of the 

winning Richard-Brazier car : The 

engine is a four-cylinder vertical 

one placed, as usual, in  front, and 

covered with a square bonnet hav­

ing radiator and fan in front. , No 

water-circulating pump is used, the 

circu!ation being kept up on the 

thermo-siphon principle. The en­

gine is fitted with high-tension 

ignition by magneto, and its inlet 

valves are mechanically operated. 

The car is fitted with a chain 

d rive to the rear wheels,  and has a 

three-speed transmission. Its wheel 

base and track are 2 meters 60 

millimeters ( 6  feet 9 V� inches ap. 

cently at the Iroquois Theatre in Chicago, when hun­

d reds of lives were lost as a result of the fire which 

originated on the stage of the theatre, experiments 

have been made in almost every city of the United 

States, and even in Europe, with a view to rendering 

theatrical fabrics and scenery absol utely non-inflam­

mable. 

The subject has claimed the attention of managers 

everywhere, striving to secure some process that would 

render perfectly non-inflammable all  the properties 

pertaining to the stage, rendering impossible a repeti­

tion of the Chicago d isaster, or that there should be 

any fear in the minds of theatre-goers that so awful a 

catastrophe could happen again. 

A London manager seems to have attained a fair 

measure of success in fireproofing the stage properties 

Subjecting a Piece of Gauze to a Ten Minute Flame Test. 

Drop Scenery After a Test, Showing Purely Local Effect of the Flame. 

TEST OF FIREPROOF STAGE PROPERTIES IN LONDON. 

p r o  V e d non-inflammable 

even when tested by the intense heat of a flaring gas 

burner and an electric arc. 

The curtain, when drawn up before a large gather. 

ing who had been invited to witness the test, showed 

the stage area littered with "properties," from ordi­

nary table and chairs to p lants, pedestals, fragments 

of a sylvan wing, and a portion of a vine-clad veranda. 

Near the footlights, and parallel with them, a gas. 

p ipe, with a dozen flaring jets, lay supported by a pair 

of  trestl es.  A number oj' men occupied the stage, 

among whom were firemen, standing close to buckets 

of water. 

The process of imparting the qual ity of non-inflam­

mability took place with the raw material ,  so that 

the details in a stage bouquet had been treated before 

being made UTJ into the finished article. 

A merely superficial application 
of fire-resisting solution was dem­
onstrated to be l ittl e better than 
useless. The solution must be 
forced into every pore and fiber. 
Ord inary canvas applied to one of 
the gas jets speedily flamed, but 
similar canvas which had been 
treated with the solution empl oye.d, 
was held in the flames of four cr 
five burners without more th:1n 
carbonizing. The same result  was 
obtained with l inen, with argen­
tine, with l ight gauzes. In the 
case of a sable-hued gossamer 
gauze, the flaming was so swift 
with the untreated articles, that 
the attendant fireman had barely 
time to plunge it into his bucket 
o f  water. With the corresponding 
article treated, a red-edged smold· 

ering could be seen, but no flame. 

After an How-'S Contact with the Flames. 
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Cotton wool, used on the stage for fruit, snow effects, 

etc. ,  as well as all the varieties of paper employed, 

were successfully subjected to the same tests. Dress 

fabriGs, plushes, draperies, and baize, all alike l'efused 

to break into flame, though held in the flaring gas jets 

long enough to be consumed by dozens of yards, if 

untreated. 

What is technically known as a "profile," or tree 

form wing, was propped against the row of gas j ets 

and left there for twenty minutes, with no other con­

sequence than that the wood had been charred through, 

and broke on being handled ; artificial flowers in gar­

lands resisted ignition i n  varying degrees, the dyes 

used for pink, and perhaps one other color, having 

presented an admitted obstacle.  

During the progress of the interesting experiments, 

a di rector of the theatre wrapped himself in a white 

sheet and passed himself along the row of j ets, to be 

burnt. They would not,  however, burn him, although 

in the case of the scenery "cloth" lowered down upon 

the men on the stage, they left blank patches and 

holes. The flimsiest kinds of clothing were lowered 

from the "flies" until they reached the flaming jets, 

but they were merely discolored. 

The greatest interest was taken in the experiments 

with wood. The solMtion to fight fire is not merely 

appl ied to the surface, but is forced into every pore 

and fiber of the wood,  and does not interfere with 

th e polishing, where polishing is  required. When this 

has been done, it is  possible successfully to apply the 

test of abnormal heat to a spl inter taken from the 

c enter of a block of wood. 

A severe test was made during the experiments at 

the theatre, showing thoroughly the effect of the fire­

resisting solution on the impregnated timber and the 

various species of material used i n  stage production. 

Not satisfied with holding fabrics and scenery in 

the flames, or having great sheets of them lowered 

into the gas jets from the roof of the theatre, one of 

the directors had two powerful electric arcs l ighted, 

and ordered successively timber, drapery, and other 

materials · to be placed in the glowing arc. The 

pieces flamed as before, but certain pieces of every 

:Qlaterial that he tr.ied to ignite, even including the 

cotton wool and paper, woul d do nothing but consume 

away in smoke. 

Articles subjected to the fire-resisting treatment 

emit a smoke, but this is considered far less suffocat­

ing than the fumes from material which is not so 

treated. 

The secret reveal ing the ingredients of the fire­

proofing solution so successfully employed by the man­

ager of the Alhambra has not yet been d ivulged, but 

i t  is  promised ere long that the theatrical world at 

large will  be  made fully acquainted with this prepara­

tion. 

• • •  • 
Progre .... of t h e  B e e t  S u gar I n d u stry, 1 9 0 3 .  

A report on t h e  Progress of the Beet-Sugar I ndustry 

in 1903 ,  prepa'l'ed by Charles :l<�. Saylor, special agent 

of the United States Department of Agriculture, and 

printed by authority of Congress, is about to be  issued. 

I t  shows that there has been an increase in the num­

ber of beet-sugar factories in the United States from 

43 at the close of 1 9 0 2  to 56 at the beginning of 1 9 04. 

Fifty of these were in operation during> the "campaign" 

of 1903 .  
According to the report the sugar-beet crop of 1903  

amounted to a l ittle more than 2 ,000 ,000  tons har­

vested from 242 ,576  acres, the average yield being 

about 8% tons to the acre. The prices which the farm­

ers received for beets from the different factory com­

panies ranged from $ 4 . 5 0  to $ 5 . 6 0  per ton, the average 

being nearly $ 5 .  The average gross returns to the 

farmers were, therefore, $ 4 2 . 5 0  per acre. The esti­

mated cost of grow,ing beets by irrigation is $40 per 

a.cre, and in sections where irrigation is not necessary, 

$30 .  If $35 be taken as the average for the whole crop 

of 1903 ,  the, average net profit to the farmers was 

$ 7 . 5 0  per acre. In s�me of the sugar-beet areas, the 

returns were very much h igher than this general aver­

age. As in the production of other crops, much de­

pends on the season, the character of the land, and the 

kind of farmer who grows the beets. Many farmers 
have cleared from $25 to $ 5 0  per acre. The best result 

on record for 1 9 0 3  was secured by a farmer of Otero 

County, Colorado.  He grew one acre of sugar beets 

at a cost of about $ 3 7 . 5 0 ; the yield of beets was 33 tons, 

for which he received $ 1 5 8, h is net returns being 

about $1 3 0 .  

T h e  amount of sugar made from t h e  b e e t  crop o f  

1 9 0 3  was 240 ,604  tons, as compared with 218 ,405  tons 

from the crop of 1 9 0 2, and 1 8 4,605 tons from that 

of 1 9 0 1 .  

Within t h e  past few years there h a s  been a remark­

able  increase in the percentage of sugar in the beets_ 

A few years ago 12 per cent of sugar was the standard_ 

Last year in many cases the entire crop sold to a fac­

tory averaged 1 r; to 1 8  per cfmt. 
There is  a prospef:t that many n ew factories w il l  be 

built in the next year or two. Many improvements are 

being made in methods and machinery used in the 
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.growing and handling of beets. The beet pulp pro­

duced by the factories is used by the farmers as feed 

for their stock more generally than heretofore. 

The report will be for distribution by Senators, 

Representatives, and Delegates in Congress, and by the 
Department of Agriculture. 

.. , e , . 
Engineering N o t e  ... 

After prolonged delay the I talian government has at 

last introduced the measure sanctioning construction 

of the Apulian aqueduct. This project consists of an 

irrigation system for the arid tabl eland of Apulia. 

The aqueduct is to cross the Apennines by means of 

a tunnel 7% miles long, and will  have several subsid­

iary canals, so that twenty-one communes of the prov­

ince of  Foggia, and all those of the provinces of Bari 

and Leece, will  receive an adequate supply of water. 

These communes contain a population of nearly two 

mill ions. I t is estimated that the scheme will cost 

$ 25,000,000,  and will not be completed before the year 

1 9 2 0 .  

Owing t o  t h e  complete success that h a s  attended the 

irrigation of the land by the erection of the barrage at 

Assuan on the Nile,  a scheme is being formulated for 

increasing the height of the dam by 1 9  feet 6 inches. 

The realization of such a project will enable the Irriga­

tion Department to retain behind the barrage an ad­

ditional thousand mill ion cubic meters of water, which 

will suffice for an increase to the perennially irrigated 

area of half a mil l ion acres and add $ 7 5 ,000,000 to the 

. w ealth of Egypt.  According to th e recently-published · 

report of the Assuan reservoir compiled by Sir William 

Willcocks, late Director-General of Reservoirs, the 

whole of the water kept back by the dam has been 

devoted to special tracts, and the Egyptian government 

cannot entertain any appl ications for water. The cost 

of raising the barrage will involve an expenditure ap­

proximatin g  $ 2,500 ,000 ,  which sum will be defrayed 

out of the public debt surplus. 

A more hygienic and expeditious system of empty­

ing cesspools is to be experimented with by the Rum­

ford Rural District Council in Essex ( England ) .  The 

Il,pparatus comprises a double-cylin der steam-propel\ed 

m otor carrying a large galvanized-steel tank with a 

capacity for 7 0 0  gallons of sewage. The tank is filled 

from the cesspool by suction, a steam air pump being 

attached to create a vacuum for this purpose. The 

foul sewer gas liberated by the disturbance of the 

frecal matter i s  exhausted from the tank and passed 

through the boiler furnace where i t  is consumed, so 

that the whol e work can be done without creating a 

nuisance. The motor wil l  travel at speeds varying 

from six to eight miles per hour, will be fitted with re­

versing gear, and, in addition, a special device for rope 

haulage, should the mach ine get on soft ground from 

which i t  cannot propel itself. 

I t  is a singular fact that the two great coal-bearing 

formations of the United States , viz . ,  Carboniferous 

and Cretaceous, shoul d be so widely separated. The 

first is found east of the Missouri River with its great­

est development in the Appalachian region, and the 

secon.d west of the 1 0 5th meridian. Yet, it is  ex' 

tremely fortunate for the operator that this separation 

(,xists since the great treeless plains intervene and 

furnish a growing market for his product, particularly 

for that of  the mines situated on the eastern flanks of 

the Rocky Mountains and facing the so-called arid 

plains. Coking, gas, steam, and domestic coals occur 

along these hills, in Colorado with some breaks, from 

New Mexico to Wyoming. The arid plains are fast 

being dotted with towns containing manufacturing, 

l ighting and power plants, and the market constantly 

grows, its eastern limit being practically the Missouri 

River. The coking-coal deposits are the most valuable  

and are situated largely in the southern part  of the 

Raton field in Southern Colorado and Northern New 

Mexico.-Mlines and Minerals. 

An electric rail road is to be  constructed up Mont 

Blanc on plans prepared by M. Ballot. The cog-wheel 

system as u,sed on the Jungfrau road is to b e  adopted . 

The railroad will  start from the village of Les Honches, 

3 , 2 6 0  feet above sea l evel , and will climb 1 1 , 7 1 0  feet to 

the upper terminus, at a point near the Petits Rochers ' 

Rouges. The track will  be nearly eleven miles in 

length, of which more than sixty miles will be in 

tunnels. The first station will  be at the top of the 

Gros Bechand ,  8 ,41 0 feet high,  from which point of 

vantage a splended view of the Chamonix Val l ey is  

obtained. The second station will  be just below the 

su mmit of the famous Aiguille du Gouter, at an alti­

tude of 1 2,600  feet. Thence a hard snow path will lead 

to the Grand Plateau. The third station will b e  lo­

cated in close proximity to the observatory and the 

refuge hut, at an altitude of 14 , 3 0 0  feet. From here a 

t u n n el wi l l  be cut through the northern slope of Mont 

Blanc proper to the terminus, s ituated 14 ,970  feet 

above the sea. Th e h i ghest snmmit ,  8 1 0 feet ahove 

the terminus, will be reach ed from there on foot or by 

sledge. The entire train journey will only tal;:e two 
hours. 
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( Continued from page 6. ) 

cross section of the tunnel, the pontoon was sunk, low­
ering the tunnel section into the water until it floated .  

One end of the pontoon was now removed, permitting 

the pontoon to be drawn out from under the tunnel 

section. Loose stone was loaded onto the tunnel 

structure, until its buoyancy was overcome, when it  

was lowered to position on the sheet piling by slackin� 

off on the sixteen supporting tackles. Careful meas­

urements were taken to bring; the section to perfect 

alinement before it  was lowered. A diver now remov­

ed a plate of the tunnel shel l ,  entered therein, and 

bolted the end flanges of the tunnel to the flanges 

of the shore section. After the plate had been again 

bolted in place, the water was pumped out of the 

tunnel and air pumped in.  I t  will be observed from 

our section view, that along the horizontal flanges of 

the tunnel, angle iron strips are secured, just outside 

the l ine of sheet pil ing. Between these strips and the 

pil ing, wooden blocks were driven to wedge the tunnel 

shell in place. So accurate was the alinem ent of the 

piling that the greatest variation discovered between 

the piling and the angle strips was less than half an 

inch. While th e upper half of the tunnel was being 

constructed, metal tubes were set in the concrete, and 

by means of long rods passed through these tubes, 

drift bolts were now driven into the upper ends of 

the sheet piles , securing the horizontal flanges of the 

tunnel to them . 

The same process was fol lowed in sinking the other 

two tunnel sections,  the last section having been suc­

cessfully lowered in place two weeks ago. Mud is now 

being dumped on the tunnel to completely bury it,  and 

to entirely overcome its buoyancy. The d iaphragms 

which separate one section from the other are cut 

through, and the process of excavating the bottom of the 

tunnel to the required grade is under way. As soon 

as this is done the lower half o f  the tunnel shell will  

be assembled,  and the concrete backing filled in.  

I t  wil l  be observed that this  method of tunneling is  

much simpler and less  dangerous than the shield 

method now commonly in use. In fact, the shield 

method could not have been used in constructing the 

Harlem River tunnel on the grade required, because­

the mud which forms the bottom of th e river is too 

thin to support th e necessary air pressure, and even 

if  the shield were driven through at a much greater 

depth than that of the present tunnel ,  bl owouts would 

be sure to occur. I n  the shield system of tunnel ing, 

a great deal of troubl e arises from the fact that the 

air pressure at the top of the shield is just as great as 

that at the bottom, whereas a greater pressure is re­

quired at the bottom than at the top ; and it  is due to 

the impossibil ity of regulating this pressure as re­

quired for different parts, that blowouts occur. I n  the 

new system conditions are entirely changed and these 

difficulties are avoided.  

The feasibility of building a tunnel under the Hud­

son or East River by this system has not yet been put 

to a practical test ; but w e  see no reason why it could 

not be successfully done, and much more quickly and 

economically than with a shield.  The work could be 

done i n  short sections, and could be attacked from a 
number of different points at once. While the dredg­

ing is being done in one section , the pil ing could be 
driven in another ; at the same time workmen could b e  

assembling the tunnel roof, while in a third section 

the. lower half of the tunnel would be under construc­

tion within the tunnel caisson. Speaking of the appli­

cation of th is system to the Hud son and East R iver 

tunnels, Mr. William H .  Burr, of Columbia University, 

who was recently appointed a member of the Panama 

Canal Commission, says ; "No methods or procedures 

other than those employed in the Harlem River work 

would be needed in the construction of these tunnel s ,  

nor would the adaptation of these  methods to th e 

greater depth of work in the North and East Rivers 

involve any special difficulty. The requisite dredging 

would be carried on at no greater depths than those 

already reached i n  successfully conducted dredging 

work already completed at a number of points. In 

this system of tunnel construction, any shape desired 

may be given to the cross section,  also any combina­

tion of metal tubes and concrete, either plain or armor­

ed,  may be employed, o r  again a structure of all con­

crete steel may readily be  built. Furthermore, a twin 

double-track tunnel may be as readily built as a 
single tube. Such a double-track tunnel with its great 

mass woul d possess materially increased rigidity and 

resistance to vibration under passing trains over two 

single-track tubes. This system of tunneling permits 

a much m ore rap i 1  rate of working than other methods 

with which I am acquainted . It is  reasonable to esti­

m ate that a doubl �-tracl;: tunnel under th e North River 

could be completed within two years from the time of 

begin ning the work." 

.. . e . ..  
John G. Meiggs recentl y clied in Lonnon. He was 

best known to engineers for having built the famous 
Oroyo Railroad. 
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A SiDlpIe DODle-Dlade Conden .. er. 

To the Editor of the SCIEX'l'H'IC A �lEmCAX : 
A method I use for coating the inside of Leyden 

jar condensers may be of interest to some of your 

readers. After getting the bottle chemically clean, 

I siphon into it, carefully and to the proper height, 

one of the usual silvering mixtures, leaving the Siphon 

in place until the exhausted l iquid is to be drawn off 
and avoiding any effect upon portions of the glass not 

meant to be silvered. After drying and before seal­
ing up, I run in som

"
e shellac varnish, flowing it about 

the upper parts of the flask, and then heat to drive 

out all moisture. Besides its other advantages, this 

method does not restrict one to the choice of wide­

mouthed flasks, and so makes it easier to secure glass 

of the proper thinness, resistance, and specific induc­

tive capacity. 

( Rev. ) 1 .  J. KAVANAGH, S "  J" 

Loyola College, Montreal, June 16, 1904.  

The Shrinkal!:c o f  Great S a l t  Lake. 

n,y CIi:AHLE8 AT�::lIA HYERA .. 

Statistics indicate that Great Salt Lake, the Dead 

Sea of America, is doomed-that it is gradually drying 

up. The opinion now almost universally prevails 

among scientists that this mysteriOl\H body of water, 

located at an altitude of 4,2] 0 feet above sea level and 

1 .000  miles inland, and which has  but a Single rival. 

the Dead Sea of Palestine, is certain within the course 

Of a half century to ilisappear from the map. Some 

scientists, who have made a careful study of the fluctu­

ations of the lake for the past several years, even de­

clare that it will be dried up within a quarter of a 

century. 
VariOUS statistics  of  cl imatic conditions, induding 

vrecipitation reeords, are complete for Utah back to 

1863 ,  with s cattering accounts for many prece ding 

years, and it has been possible from these data, al· 
though tb e problem is far from being a simple one, to 

arrive at the'se and other conclusions--conclusions so 

well fonnded, as shall herein be shown, that the pre· 

dicted destiny of the lake can not well be disputed. 

The lake is SUbject to annual flnctuations, which, 

up to the first of July of each year, give a rise of water 

level usually amounting to about twelve inches ; after 

July first it begins to fall, and the fa1! is invariably 

greater than the preceding rise. We have statistical 

proof that this has been going on for 3 5  years. I n  the 

meantime, however, in addition to the lake's annual 

flUl'tuations, there have been wet and dry cycles which 

temporarily affeet the lake's level to a very great ex­

tent. During one of these wet cycles the level may 

rise �everal feet, but, lil,e  the annual rises, it always 
fails to reach the mark set by the pr€ceding one. In  
drawing conclusion8 thes€ fads mU8t necessarily be 

tal<en into consideration. 

From the dose of the year 1 8 8 6  to the close of 1902 ,  

sixteen years, thera has been a total fal l  of 11 V:J feet. 

While this is considered alarming, measurements show 

that the shrinkage has been even more rapid during 

the past three years than for any other l ike period in 

the sixteen, the average fall being 1 foot per year­

that is, 1 foot aftea:' deducting the preceding annual 

l' i�e.  At this ratio, in forty years the level will be a 

corresponding number of feet below its present stand­

anl, which means that the lal,e bottom w i l l  practically 

be a dry, salt desert. The water in what is known 

as the north arm is now a little less than 4 0  feet deep, 

anf\ this is considered the deepest portion of the lake. 

This is one way of reckoning the time until the 

Great Salt Lake will cease to be.  Here is another : 

Sixteen years ago, in 1 8 8 6 ,  the area of the lake's sur­

face was estimated at about 2 ,700  square miles.  Tak­

ing 20 feet as the average depth at that time, we have 

1 ,505 ,433 ,600 ,000  cubic feet as th e contents of the lake. 

To-day, according to recent su rveys, the lake has an 

area of about 2 ,125  square miles. Multiplying this 

number by 11 th, the number of feet in depth of the 

water that has disappeared and not been replaced, 

giYes 669 ,7 78 ,400 ,000 cubic feet as the quantity of water 

less than what it had sixteen years ago ; or, leaving 

8 :3 5 , 6 5 5 , 200 ,000  c ubic feet as the l ake's present contents . 

At this ratio of decrease in quantity in less than twen­

ty-five years the lake wil l  be waterless. 

This latter reckoning. however, is  valueless unless 

it be proved that the water disappears entirely by 

other means than evaporation, for the quantity con­

sumed in this way will flepend largely upon the area 

over which it is spread. I t  is  also made less reliable 
on account of it being impOSSible ,  owing to the fluctua­

tion in the volume of water- incident to elimatic varia­

tions and conditions, to get at the real dimensions of 

the lake. And again, m n ch more than 6 6 9 , 7 7 8 ,400 ,000  

cubic  feet of  water h as rl i sap]Jea red in the l ast s ixteen 
years, for the 1'8a;;011 t hat the lal(f� h as h(�('n grad ually 

growing smaller in area and that no estimate was 

included of the water that covered the arfJa now com­

p.letely dry. As to evaporation being a ,cause for the 
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drying up of the lake, that theory, with others, will be 
considered later. 

To show the effect of cycle fluctuations and how the 

lake is steadily shrinking despite temporary rises, a 
chart has been prepared indicating the action of the 

level for the past forty years, commencing with 1863 .  

The level then stood at two feet above the zero point. 

For the four years following the precipitation was 

very great. In  consequence of this the level went up 

at almost the rate of two feet a year until  1 8 6 8 ,  when 

it stood at 1 3 %  feet above zero-the highest level on 

reeord. Then there was a turning point, and in the 

n ext five years there was a drop of 7V:J feet. Again 

there was an increase in the precipitation and the 

lake's level rose until in 1 8 7 5  it reached 1 2 %  feet 

above zero. 

I t  is from this year forward that the real  shrinkage 

of the lake becomes evident. A steady decline has 

been in progress since then, and only once has there 

been a rise of any consequence. It began in 1 8 8 3  

a n d  continued until 1 8 8 6 ,  when the level registered 

at 9 feet above zero. Now the precipitation preceding 

this rise was only 1 inch less than that which preceded 

the rise of 1875 ,  yet there was a difference of 3 1j2 feet 

in the two water levels. 

In 1900 the greatest fall  on record was registered, 

and during the year tile level went down nearly 4 
feet. This occurred despite the fact that the rain 

chart shows that the precipitation for five years pre­

ced ing this time was above the normal. The lake 

now stood at 1 foot below zero. During 1901 it  fell 

only 2 inches, but again in 1 9 0 2  it took another down­

ward leap, reaching 31;G feet belOW zero. I n  June of 

the past year, 1 9 0 3 ,  the season at which, according 

to previous records, the level usually stands at the 

hi/!hest point, it was 3 feet 9 inches below zero, and 

st i ll falling. The annual rise this year amounted to 

about 1 foot as usual, and yet it  is more than 2 feet 

lower than it was this time last year. The precipita­

tion this year, too, has been much greater than it was 

l a st. I t  is therefore seen that the total fall from 

1 8 8 8  to June o f  the present year amounts t o  11 feet 9 

inches-a fall that has occurred despite normal pre­

c ip itation. 

Such has been the history of the rising and fall ing 

of Great Salt Lake since the white man has become its 

observer. Its actions before that time can only be 

summarily tol d by the lake's surroundings ; and a geo­

logical investigation of the nine mountainous islands 

within the lake and of the higher elevations inclosing 

it, discloses evidence that once the level approxi­

mated about 600 feet above the present surface. This 

evidence is in the nature of ancient water marks on 

the sides of the elevations. 

Observers of the lake have aSSigned three causes 

for the shrinkage of its water. They are evaporation, 

irrigation, and that there is a subterranean outlet. 

There are ardent advocates of each of these theories. 

As to there be'ing a subterranean outlet to the lake, 

evidence in support of the theory is not very plentiful, 

yet many think i t  probable because there are other 

lakes not far distant which have underground outlets ;  

also because of there being mysterious "sinks" for 

some of the rivers across the line in Nevada. Because 

the water mysteriously disappears they think this is a 

l ikely reason. Then, too, a few years ago the owner 

of Antelope I sland had a sailing vessel go down in 

the lake with two hundred sheep on board as though it 

sank in a maelstrom. None of the sheep ever appear­

ed on the surface. 

The evaporation theory is somewhat in contradic­

tion of the subterranean outlet theory. It is  thought 

that if the lake had an outlet of any kind the water 

would not contain as much salt as i t  does, whereas if 

tbe water disappeared by evaporation all solids which 

found their way into the lake would naturally remain. 

Of course it is but natural for a great deal of water 

in any lake to disappear by evaporation, and as th:s 

hody of water is situated where the atmosphere is 

very dry, a much larger quantity is certain to evaporate 

than would elsewhere. 

The supporters of the irrigation theory have more 

evidence to produce. When Brigham Young and his 

followers invaded Utah in 1 8 4 7, they found the soil 

to be suitable for farming in every way except that 

it lacked water. They, being largely of the farming 

dass and in a new country, had to till  the land, and to 

do so, in the following year, 1 8 48 , tbey began to irri­

gate their new farms. This system grew only very 

gra dually and slowly for several years--in fact, until 

about 1 8 8 0 ,  or a l ittle later. In the meantime the lake 

was seemingly not affected, for it went up and down 

according to wet and dry eycles. About this time, 

however, i rrigation was begun in the State on a very 

extensive scale. The effect is seemingly shown in the 

wet cycl e of 1 8 8 6 ,  when t h e  l al{e failed to r i s e  in pro­

portion , as determiner1 hy preceding wet cycles, to tlw 

preci pit ation. Tt  la(,ked 3 1/" feel .  The Ht eafly growth 

of irrigation cant inued, and in 1 899  there was irrigater] 

land amounting to 609 square miles, which was double 

the amount under irrigation ten years previous. Mean­

time the level of the lake went down ; and as much 

9 
greater irrigation facilities are now being planned, the 

decline of the lake is expected to be proportionately 

greater. Therefore it seems that the lake's shrinkage 

will soon be averaging even more than a foot a year. 

All the water that is used for irrigating purposes in 

Utah Valley comes from the streams that empty into 
Great Salt Lake. The principal ones are the Jordan 
the Weber, and the Bear rivers, the first namtld bein� 
the outlet of Utah Lake. 'fhere are s everal smaller 
streams, or creeks, and the water of some of them is 
completely sidetracked for irrigation before it gets out 
of the mountains, leaving the lower portions of the 
creek beds entirely dry. It is in this way that the 
feed streams have been tapped, which naturally caused 
the flow into the lake to be greatly reduced-so much 

in fact, that the precipitation has very little effect ap: 
parently on the lake's level.  

This theory seems the most probable, and especially 

so since the water of the lake should not disappear 

more rapidly either by an underground outlet or by 

e vaporation now than it  did years ago ; which it is 

evidently doing. I n  summary, it  seems that, owing to 

the decrease in the water that reaches the lake call1sed 

by extensive irrigation, the atmosphere absorbs more 

water than the lake receives from its feed streams. 

Thus have scientists evidence to support their declara­

tions that the lake will gradually dry up. 

• I e  • 
Electrica1 Note ... 

A series of wireless telegraph receiving stations is 

about to be organized round the lcrench coast by the 

French Minister for Posts and Telegraphs, to be used 

by private as well as government vessels. 

The electric traction experiments on normal-gage 

railways, made since August 15 of last year by the 

Union E lektrizitiits Gesellschaft, Berlin,  with their 

h i gh-tension single-phase alternate-current system on 

the Niederschiinweide-Spindl ersfeld l ine, have resuH­

ed in the electrification of this line. Trains com· 

prising two motor cars and thr8e trailers have been 

run since June 1. The motor cars are placed at the 

ends of the trains. No inerease of the speed is  con­

templated for the p resent moment, the intention of the 

railway department being to obtain trustworthy data 

as to the working cost of the new syst em. 

At the meeting of March 2 2  of the Elektrotechnischer 

Verein, Berlin, Mr. E .  Ruhmer d el ivered an addres8 

on the importance of  selenium for the el eetrical 

industry. After giving an historical sketch of 

th e discovery of selenium by the Swedish scientist, 

Prof. Berzelius, Mr. Ruhmer briefly explained the 

properties of the various modifications of this body. 

The sensitiveness to l ight characteristic of the crystal­

line modification has been utilized in connection with 

the design of the so-called selenium cells, consisting 

mainly of a selenium resistanee prepared after a 

special process, so as to afford the highest sensitivenes8 

to l ight. As by the increase in the conductivity of 

selenium, due to illumination, the current intensit):' in 

a circuit is altered, these devices will  act in a way 

quite similar to an electric cell proper. Mr.  Ruhmer 

showed by some interesting experiments the flu ctua­

tions in  the intensity of a current traversing the 

selenium cell , as p roduced by varia tions in the l umin­

ous intensity. A glow lamp connected i n  series with a 

selenium cell  was, for instance, shown to give a dark· 

red l ight while the selenium cell was in the dark, while 

an intensely white glow was noted as soon as the cell 

was exposed to the action of l ight, The action of ex­

tremely rapid fluctua tions in the luminous intensity 

was illustrated with the aid of a roLating disk, having 

circular rows of holes, through which a selenium cell 

was illuminated . The cell was conneeted to a battery 

and a loud-speaking telephone, which, with the alter­

na ting illumination and darkening of the cel l ,  w(9uld 

yield a loud sound, heard throughout the hall.  As 

regards the numerous practical applh'ations of 

selenium, the selenium photometer, serving to measure 

luminous intensities, and the electric telephotographic 

apparatns designed by Prof. Korn for the transmission 

of  handwriting, p ietures, and _ Aographs, were dis· 

eussed at  some l ength. Selenium ignition devices, 

l i ghting automatically gas or electrie lamps at the fall 

of  n ight and extinguishing them at daybreak, were 

shown, and the appl ication of selenium cells to wire­

less ( optical ) telephony was finall y described in de­

tail .  I n  connection w ith the la test experiments made 

by the author between Berlin and Griinan, a transmis­

s ion of langJIage, by means of rays given off from a 

projector, was secured over a d istan('e as high as 1 5  

kilometers ( 9 . 3 1  miles ) . T h e  first experiments mafj p  

h ,  this d irection outside of a laboratory were Herr 

Ruhmer's well-known Wannsee experiments. 

• • • •  
P rize in ChClnistry. 

A pri�e o (  [ , 200 marks ( $ 2 8 ;' . 6 0 ) is offered by Prof. 

Van t '  lToff. of Berl i n ,  for a coll (wi ion and systematic 

arrangement of the entire l i t erature with reference 

to catalytic phases. Competitors are requested to for­

ward thei r  work up to June 30, 1 905 ,  to the Zeitschrift 

fiioJ' Physikalische Chemie, of Leipzig. 
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SOME UNUSUAL USES FOR FIRE·ENGINES. 
BY W. G. FITZGERALD. 

The builders and designers Qf fire-engines in Great 

Britain are frequently called UPQn to' design steamers 
Qf special pattern and design fQr rather remarkable 

wQrk, Qther than fire extinguishing. 

1<'Qr example, quite a number Qf handy 

fire-engines ,capable Qf thrQwing two 

hundred gallons a minute were used 
with cQnspicuQus success thrQughQut 

the SQuth African war, fQr supplying 

large bQdies Qf impatient and thirsty 

troops with water. 

This little steamer, which can be 
readily l ifted Qff its wheels and carri e d  

on PQles by s i x  Qr eight men, is fre­

quently carried into the wildest and 
most rugged country, where roads and 

rai l s  are alike unknown. It is often 
used in coll ieries, for pumping out water 

in the case of a shaft being flooded. The 
Natal Government Railways have also 
adopted this little steam fire-engine for 

supplying water at their stationl!l to' 10'­
comotive bQilers and tanks ; and it has 

been arranged to burn WQQd in regions 

where coal is not available. 

Scientific American 
shifted to Qne side by the rush Qf high water p ressure. 

FrQm this it is a natural transitiQn to' cQnsider fire­

engines that may be said to' dig fQr gQld-"hydraulick­

ing," as it is cQmmQnly called. This i s  perhaps the 

cheapest Qf all methQds O'f gQld mining, for if it be 

will be treated in a ye'ar, yielding a. net prQfit Qf 
$697,200. 

There i s  a tragedy cQnnected with this very jet of 
water. One day, not very long agO', the manager Qf the 

cQmpany was explaining the action of the tre-

mendously PQwerful jet to some friends 

on the company's prop erty, when by 

SQme accident the nozzle was directed 

against himself, and he received the full 

impact Qf the water. 'rhe unfortunate 

man was nQt Qnly killed Qutright by the 

terrific blQW SO' received, but his bQdy 

was hurled fQrty Qr fifty feet away QntQ 

SQme stones. 
SQme fire-engines Qf this kind are i n 

use in th e famous ruby mines in 

Burma, being carrie d  thither Qn ele· 

phants. 

One has next to' cQnsider the fire-en­
gine as an agricultural implement in 
Great Britain, where it  has la rgely su­

perseded the old tedious han d-work for 

spraying insecticides on crops of all 

kinds. Take, for .  example, the hop 

crops of Kent, which must be kept 

scrupulously clean, in order to' elimin­
ate insect pests. 

AnQther small steamer Qf like pattern 

is used in the cQuntry districts of Eng­
land, not Qnly fQr putting Qut fires and 

FIRE-ENGINE INTENDED FOR HYDRAULIC MINING OF PRECIOUS STONES. 
The Kentish farmers have found 

there i s  nothing like a powerful fire· 

supplying water, but also as a motor for driving farm, 
stable, workshop, laundry, and other machinery. All 
that is necessary is to put a belt on the flywheel,  and 
the little fire-engine will promptly ligh t  the house with 
electricity, 'cut timber, make butter, and drain the 
fields.  This little engine weighs about seven hundred­
weight, yet will throw a hundred-foot or ninety-foot 
jet with great force, and, moreover, will 

raise steam from cold water in ten 
minutes. 

There i s  an even smaller pattern of 

this steamer made, which will throw 
eighteen hundred gallons an hour onto 
lawns and tennis grounds ; and s everal 

Qf these engines are used to' water im­
PQrtant cricket grQunds, l ike the fam­

QUS Lord's, and race courses lik e  Ascot 

and Epsom. 

Not the least remarkable Qf the duties 

which steam fire-engines are called upon 

to' perform in Great Britain is  the dig­

ging of holes, driving pile:;;, and rOQt­

ing up tree-stumps by the d i rection Qf 

a powerful jet at the roots. 

adopted, gravel containing nO' more than six or eight 
cents per ton of gold will pay respectable profits. 

Let us consider the case of the Jlrnkee HydrauliC 

and S luicing Gold Company, whose property i s  situ­
ated at Cassilis in the Australian colony of Victoria. 

The company estimates that with one jet there are 

th irty years of profitable work before them. The whQle 

engine for spraying hop vines. Svme 

Qf the farmers tried hand pumps in portable cisterns, 
which contained a mixture Qf water and chemicals ; 

and even horse power was tried for throwing the in­

secticide ; but it was found, however, that the cleans­

ing liquid s o  thrown did not reach the underside of the 
leaves and flowers. 

With a fire-engine twelve jets can be worked sim-

ultaneously, and with great power. The 
steam pump is mounted UPQn a small 
quick-steaming bailer, the whole ap­
paratus weighing Qnly about five hun­

dredweight, and being capable of trans­
portation from one plantation to' an­

other by means of a horse or bullQck. 
Besides throwing insect and fungus 

killers, the steamer can also be used to 

irrigate the plantation in d ry w eather. 

An acre and a half of hop plants can 
be thO' roughly sprayed by one man in 

a day at an all-round cost of $ 1 . 8 8  per 

acre, including fuel for the engine. 

When Qne considers that the average 

yield per acre Qf hops i s supposed to' be 

$170, and that this is often reduced sixty 
per cent through a bad bl ight, it is  easy 

to' see that in a hop garden Qf se veral 

hundred acres, a great saving may re­

sult from the use of the fire-engine. 

These little steamers are alsO' used 

i n  the Kentish fruit Qrchards. Mr. 
Isaac Reeder, of Paddock Wood, in 

Kent, has sprayed in this way twelve 

acres of apple trees in one day. 

A very i nteresting instance o f  pile­
driving in the sand by means Q f  a fire­
engine was shown r e cently in Black­
PQol, the po'pu lar Lanca shire watering 

place. The work was done in connec­
tiQn with the new pier works, and the 

contractor, Mr. Robert Finnegan, de­

cided to adopt the water-jet system, in 
which a powerful flQW of water is main­

tained at the front of the pile,  so loos­
ening the sand that the pile will Qften 

sink by its own weight. In the present 

THE FIRE-ENGINE USED AS A MEANS FOR SPRAYING HOP VINES. Similarly, the managers Qf tea pl an­

instance ten 
piles, each fifteen feet long, were sunl, in the course 

of a tide, say four Qr five hours ; whereas driving them 

in the usual way, n o  more than twO' or three could 
have been driven in this time. A bed of gravel was 

encountered by the jet four feet below the beach level, 
but the irresistible rush Qf water passed through 

this  without difficulty. Even large bQwlders were 

of the alluvial wash-dirt is sluiced, and the gold ex­
tracted. The tremendQus pressure Qf water of 271  
pounds t o  the square inch is Qbtained ; a n d  there i s  
a giant nozzle, o r  hydrant, directed against t h e  face of 
the wash dirt,  from which the gold i s  afterward col­
lected by means of quicksilver. The val ue Qf gold ob­
tained beyond a cost of six cents for each cubic yard i s  
a ll profit ; and it is  estimated that 672,000 cubic yards 

tations in India and C eylon now use 

fire-engines in increasing numbers for spraying . the 

tea plants with insectioci des ; and the whole of the ap­

paratus can be transported from one plantation to 
another by a light four-wheele d  carriage, with reels 

for hose, racks for piping, tanks for the chemicals, 
and an attachment for towing the fire-engine behind. 

'Th e  plants, when without their l eaves, can be sprayed 
( Continued on page 12. ) 

A FIRE-ENGINE USED IN FILE DRIVING. :tHE FlRE·ENGINE USED FOR FLUSHING SiWERS. 



JAPANESE NAVAL GUNS. 
Japanese guns, at least nearly all those of modern 

pattern, are British in design. Till lately they were 

imported ,  but pieces up to 8-inch are now made in 

Japan, on British models . 

The standard battleship gun is the 12-inch Elswick 

of 40 calibers. It has an initial velocity of 2 , 4 2 3  foot· 

seconds, an energy of 34,600 foot-tons at the muzzle, 

Scientific American 

and "Kasuga." I t  is also on three of the "Takasago" 

class. 

The standard 6-inch is the 40-caliber Elswick with 

2,500 foot-seconds velocity, weighing 6'\6 tons ; thbugh 

some of the older ships have a 6-ton gun of 2 , 2 5 0  foot­

seconds only. 
Protected cruisEVs carry an Elswick 4.7 of 40 calibers 

and 2, 1 5 0 foot-seconds. Old cruisers like the "Mat· 

Capped. 

12-inch . . . . . . . . . . . . . . . . . . . .  15 % 
8-inch . . . . . . . . . . . . . . . . . . . .  7 Yz 
6-inch 50 cal. . . . . . . . . . . . . . .  6 1h 
6-inch 40 cal. . . . . . . . . . . . . . . 4 Y2 

I I  

Uncapped. 

12'\6 

6 
5 
4 

There are also in the J apanese service an old but 

very powerful 12. 6  Cervet gun, equal to 1G inches 

K. C. at 3,000 yards . This is  carried by the 

Length, 40 caliber.. C ali ber, 12 inches. Weight of shell , 850 pounds. W eigbt of gUll, 49 tons. lU u zzle velo city, 2,423 fool·seconds. M u zzle e llergy, 34,600 foot-tons. 

The Standard Battleship 12-Inch Wire-Wound Gun. 

CalIber, 8 inches. L e llgt h ,  40 calibers. W eight of "hell , 250 pounds. Weight o f gun, 15],2 tons. lU uzzle veloci ty, 2,068 foot-seconds. M u zzle e n ergy, 7,413 foot-tons. 

The Standard 8-Inch Cruiser Wire· Wound Gun at Present Mounted on Japanese Cruisers. 

and !ires an 850-pound shot. Weight, 49 tons . All th e  

tirst a n d  second class battleships have this gun. 

The 8-inch is a rapid-firer, Elswick pattern, 40 

c::alibers long, maximum velocity 2, 242 foot-seconds 

with a 21 0-pound p rojectile, and 2,068 foot-seconds 

with a 250-pound one. Energies, 7 , 2 1 9  and 7 ,413 foot­

tons respectively.  The gun weighs 1 5 ¥2 tons, and is 

mounted in all the armored cruisers-a similar piece, 

Italian-built on Elswick lines, being on the "Nisshin" 

JAPANESE NAVAL GUNS. 

sushima" have a 3 2-caliber 4.7 of 1,938  foot-seconds. 

I t  weighs 1 2-3 tons, the later piece weighing 2 tons. 

T he 4.7 is now discarded for new ships. 

The new cruisers "Niitaha" and "Tsushina" carry a 

Vi,ckers model 6-inch of 50 calibers . Its velocity with 

nitro-cellulose is 3,000,  its energy 6 ,240, and it weighs 

8 tons . The nominal penetrations of these pieces, 

firing capped A. P. shot against K. C. armor at 3,000 

yards, are : 

"Matsushima" class. The only hetter gun in the U. S .  
navy i s  the piece carried by t h e  "Maine" class , but 

the 13-inch of the "Alabama" is nearly equal to it . 

The " Kasuga" (,arried a powerful lO-inch of 45 

calibers, with a veloci ty of 2 , 7 1 0  foot-seconds and 

2 5 , 0 0 0  foot-tons odd muzzle energy. It is  equal to the 

3 5-caliber 12-inch gun of tbe Russian battleships. It 

is of Elswick pattern. 

There are four old 12-inch Krupps in the "Chen 
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Yuen ," but these are weak pieces, no better than th\) 

8-inch in penetrative power_ Some old Krupp 10-inch 

also exist, but they cannot penetrate more than a 

6-inch plate of modern make. 

Japanese ships have electric  hoists and the Barr 

and Strou d range finders and transmitters. 

The normal Japanese shooting is not very good,  but 

of late immense pains have been taken with it, and 

consid erable improvements have resulted.  

The 3-inch rapid-fire gun ,  which enters so largely 

into the armament of Japanese ships, is  shown in one 

of our illustrations. It i s  an Elswick gun, and the 

pattern that is at present i n  their navy is a 4 0-caliber 

piece,  firing a 12-pound shel l with a velocity of 2 , 2 0 0  

foot-seconds , and an initial' energy of  4 2 0  foot-tons. 

This gun, however, is made in  45  and 5 0  cal iber 

lengths, and it  i s  one of these that is  shown in our 

illustration,  mounted on a pedestal mount and pro­

tected by a shield.  

The 3-inch rapid-fire field gun of the Vickers-Maxim 

mal,e is a compact and efficient piece, which is  used 

for landing purposes. The gun slides i n  a cradle p ro­

vided with trunnions, which rest in trunnion bearings 

in th e top part of th e trail.  The cradle is provided 

with two hydraul ic  buffers , i n  which work pi stons 

attached to a projection on the under side of the breech 

of the gun. Inside the cylind ers are strong springs, 

which cause the gun, after firing, to return to battery 

without any blow or  rebound, and without causing 

any alteration to the elevation o r  training. It is this 

feature, cou pled with the rapid action and simplified 

breech mechanism,  that gives to this piece its rapid­

fire qual ities. The trail i s  fitte d  with a shoe and an 

eye for l imbering up ; an d track shoes, shown in the 

i l lustrations,  are attach e d  by steel-wire ropes to the 

sides of the tra i l .  The shoes , acting with the spade 

p i ece, at th e rear end of the t.rai l ,  which is driven into 

the gro u n d ,  serve to prevent the recoil of
· 
the cart­

ri d ge itself. At the extreme end of the trail is  an 

eye fo r c o u p l i n g  up the gun at the limber. 

An important element amo'ng the smaller naval 

guns i s  the Maxim rifle-cal iber gun, which is mounted 

on the bl'idges and in the fighting tops, and is  also 

provi d e d  with a combined carriage and tripod for 

landing pn rposes. The gun , as shown in our i l lus­

tration ,  consists of two portions,  the recoi l ing and 

the non-recoiling. The recoi l ing portion ineludes the 

barrel an d the firing mechani sm, which move to and 

fro upon guides attached to the frame, the energy 

of the recoil being taken up and regulated by means 

of a spring. The non-recoi l i ng portion consists of the 

frame and the water jacket, which latter serves to 

cool off the barrel during firing. The gun is  entirely 

automatic in its actio-n ,  being fed with cartridges from 

a belt, and the firing is controlled at will  by pressure 

applied to the trigger lever in the rear.  The gun will  

fire at the rate of 6 0 0  shots a minute as  long as  any 

cartridges are left i n  the belt. 

It will be seen that while the bal l istics, as given 

above, of th e Japanese guns at present mounted in 

their navy, are about up to the average, compared 

with th e naval gnns of other nations at present in 

service, they are below the ball istic::: of the latest 

types that are being mounted in the new ships of our 

own and other navies. As a matter of  fact, the Jap­

anese have snfferlold somewhat, in respect of the energy 

of their gun fire, from thei r intimate connection with 

the British gun makers , whose p i eces,  particularly 

those mounted d u ring the past decade, in  the British 

navy, have fallen sensibl y  beh ind the Krupp and 

Creusot artil lery i n  velocities and energies.  

The piece that wil l  form the principal batteries in 

the new 16 ,400-ton battleships just ordered from Vickers­

Maxim and Armstrong will be considerably more 

powerful than the present Japa'lese guns .  Thus, the 

Elswick 1 2-inch piece of 50  calibers length weighs 

65.2 tons, fires an 8 5 0-pound projectile with a muzzle 

veloeity of 2 , 8 8 0  foot-seconds and muzzle energy of 

48 ,000 foot-tons ; and their 50-caliber 1 0-inch piece 

fires a 500-pound proj ectile with a muzzle velocity of 

2 , 8 5 0  foot seconds, and a muzzle energy of 2 8 , 1 6 1  foot­

tons. The ballistics of the new Vi ckers-Maxim guns 

are about the same as these.  It is probable that the 

5 0-caliber, 1 0-inch piece will  be mounted in the two 

new battlesh ips ; but it  is scarcely l ikely that the 

5 0-cali'iJer ] 2-inch gun will  be used, the 45-caliber 12-

inch being a more handy gun,  a l thongh not s o power­

ful . The latter piece weighs 5 8 . 5  tons, and fires an 

850-poun d project i l e ,  with a velocity of 2 ,730  foot­

seconds and an energy of 4 :1 , 9 0 0  foot-tons .  

-----.--.-_ .. .-.-<11 ... _ -----
Charles M. S t ebbins, the pioneer of the telegraph 

west of the Miss issippi ,  died recently i n  Berlin, at the 

age of seventy-five.  In March, 1 8 5 8 ,  he purchased the 

'St.. Lo\\\.", u\\,\ ';\\\,,\;cmyi t" \,,\!s<.\\)\\ \\.\\10 , wui.en \atlO, be­

came lmown as the  M i s s o u r i  an d 'Vestern Telegraph 

Company. M r .  SI (�bl l inR I h n·a <led  the  West with te le­

gra]\11  wi r"".  I Ip ( ' o n s l l'l l ( :t,,(] l i r}(�R  from St. Lou i s via 
Syrac l lsP  a n d  S p r i llgtiel ,l , M o . ,  1 0  Fort Smith , Ark . ,  

a n d  from S t .  LO ll i s ,  v i a  Kam;as Ci ty, Leavenworth, and 

Omaha, to Julesburg, Neu.  
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A NEW LIFE·SAVING GUN. 

BY A. FREDERICK COLLINS. 
The life-saving gun is absolutely indispensable to 

l ife savers at times when the surf runs so high as to 

prevent launching the l ifeboat. In order to use 

the breeches buoy or Hfecar, a line must first be shot 

to the vessel in distress. To insure success, the gun 

must load and fire quickly and accurately, for there 

is no time to be lost. This means further that the 

construction of the gun and the powder charge must 

be adapted to conditions of darkness, cold, and wet 

weather, which conditions are directly opposed to the 

successful working of the muzzle-loading gun, with 

its unprotected powder-charge bags, its open bore point­

ing skyward and closed at the lower end, forming a 

natural receptacle for water, and its open igniting 

primer and wooden carriage, which must be securely 

tied down to prevent recoil.  

The d isadvantages of such a gun were so over­

whelmingly obvious to a young inventor, Mr. Francis 

G. Hall , that he  decided to devise a gun which should 

em body a departure from the old methods.  The im­

proved life-saving gun is consid erably less than three 

feet in length , and is built of steel and a special bronze 

alloy, which resists the action of salt air and water. 

The gun tapers from the breeCh, where the greatest 

strain comes, to a diameter of five inches at thc muz­

zle.  A special self-locking mechanism, at once the 

simplest and having the fewest working parts of any 

yet devised, c loses the rear of the bore in such a way 

that any water finding its way into the gun will be 

A NEW LIFE-SAVING GUN, 

instantly drawn out.  The firing hammer with its 

safety device is actuated by a lanyard,  and relies 

wholly on the pull of the gunner, all the springs and 

delicate latches ordinarily used in army cannon being 

entirely eliminated .  To prevent the troublesome and 

dangerous jumping back of the gun when fired, it is 

provided with simple liquid recoil checks attached to 

the trunnions, and operating very similarly to the 

common door check. Instead of having the powder 

charge in a loose woolen bag open to moisture, it  is 

contained, together with its primer, in a hermetically­

sealed bronze cartridge core, which slips easily into 

the breech of the gun. After the cartridge has been 

inserted and the breech closed, the projectile carrying 

the l ine is inserted in the muzzle and shoved home. 

This projectile is a cylindrical shot, rounded elliptical­

ly at the inner end and having means for securing the 

shot line at the outer end. 

For shore use the Hall  gun is supplied with a beach 

carriage of  l igbt but strong construction, with wide­

tired wheels an d a pivot socket for the recoil mounting, 

so that the gun may be swiveled about as well as ele­

vated without moving the carriage. The recoil mount­

ing renders it unnecessary to secure the carriage, a 

difficult problem on a sandy beach. A winding appar­

atus is provided for recoi l ing the shot line after use, 

and together with a cleaning rod and cartridge core 

completes the equipment. Revenue cutters, l i ghthouse 

tenders, fisheries vessels, and government tugs often­

ti.m.IO", "IOn,\IO" m.O,.IO IOfflOe�i\'IO ai,\ to (I.i.",ablec\ ",ui.\:IS tUa11. 
can be hacl from lan(l,  since wrecks frequently o(:cnr 

we I I  offshore. 

For th i s  service the gl111 i s providerl with a l i ght 

steel stand or  tri pod,  as shown in the i l lustration, in­

stead of the usnal carriage ; the tripod may be 

secured instantly as required in any one of several 
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fixed positions on the vessel 's deck. The United 

States government is  at present equipping a number of 
vessels with this latter type of gun, 

.. , .  - .. 

SOME UNUSUAL USES FOR FIRE-ENGINES. 

( Continuerl frum page to . ) 
with a solution of lime, covering every branch and 

twig. An acre of tea is worth about  $90, but a bad 

bl ight will reduce this by thirty per cent. The all­

round cost of spraying tea plants with the fire-engine 

works out at abo'ut $1 .25  an acre. 

Another remarkable use for the fire-engine in agri­

cultural England Is sheep-washing, which may be seen 

in progress on the estate of Mr. A. H.  Tarleton at 

Uxbridge, about fifteen miles from London. Here a 

little steam fire-engine throws one hundred gallons a 

m inute onto the fleece of each animal ; and even 

horses are treated in a similar manner. 

Sewer flushing is very extensively do-ne in England 

by m eans of the fire-engine, which does its work in 

one-tenth of the time occupied in ordinary flushing. 

With a rose nozzle on the hose, and a fu ll head of 

steam on, a tremendous force of water is exerted on 

the walls of the sewer, which are washed absolutely 

clean, so' that the deadly sewer-gas cannot be formed. 

The flush er consists of a cyl inder with small noz­

z l es ,  o r  perforators, so arranged that the water under 

pressure rad iates in all directions. The flusher can 

be drawn through the sewer from one manhole to 

the n�xt by means of a rope, the hose being paid out 

from the su rface as the flusher travels forward. This 

apparatu s will cleanse abo'ut e ight hundred feet of 

sewer a day at a cost, including labor and water, of 

about $15 ; whereas to do the same work less efficiently 

in the old way, including labor and cartage of water, 

\voul d take eight days, and cost over $125 .  Moreover, 

sewer cleansing by fire engine wou l d  only use 6 ,000  

gal lons of water, as against abo'ut 50 ,000  required by 

the old method.  

The fire-engine wi l l  also cleanse streets, but this is 

so  well known to the general public, who have often 

watch ed the interesting operation, that further de­

sc ription beyond mere mention is almost superfluous.  

Noth ing but l eather hose can be used satisfacto-rily 

for street cleaning, as all  fabric and rubber hoses 

have a much shorter life in this work than leather. 

The propulsion of boats by fire-engines is more or 

less familiar to our readers, the j et of water being 

thrown into the air an d acting precisely as a punt pole 

pressed against the botto'll of a shallow stream. Some 

fl oati ng fire-engines were recently sent out  from Lon­

don to Alexandria in Egypt for work on very shallow 

canals, and these craft depended entirely upon the 

handling and maneuvering of the j ets of water for 

their propulsion.  

In some of the co-un try mansions of England fire­

engines are kept, which can be driven by the ordinary 

electric-l ighting current when desired at a critical 

moment ; or the fire-engine will wash the outside of 

the windows without en dangeri ng the lives of servants. 

-----� -----------
'ril e Death of (c h a rl e s  B. S c o t t .  

M r. Charles B.  Scott,  a well-known geologist, died 

at his  home i n  Plainfiel d ,  N.  J . ,  on June 20. A gradu­

ate of Rutgers and of the University of Mich igan, he 

was fo-r a time connected with the Geological Survey 

of New J ersey. He became professor of science in 

the h igh school at St. Paul .  Abandoning this posi­

ti on, h e  began work at  the State Normal School ,  Os­

wego, N. Y. In 1 8 89 he was sent by the American Mis­

sionary Association to Porto Rico, in order to advance 

the educational interests of that island. 1<'01' th ree 

years he worked there. At the end of that time h e  

became superintendent of school s of t h e  American 

Mi ssionary Associati on in Savannah. Latterly Prof. 

Scott was engaged in biological work at HyanniS, 

Mass. 
-------�.�,-<II.�� • .---------

A rri val o f  t h e  'I' u r b i n e  Yach t " I, o r e na . "  

Mr. A. L .  Barber's English-built tu rbine yacht 

"Lorena, " wh ich has been fu l ly  described and i l l us­

trated i n  these cOlU�rlS ,  arrived in New York harbor 

JUne 20. She had steamed from Falmouth on the 2 8th 

of May, but was compelled to put into- Hal ifax in order 

to replenish her coal supply.  The "Lorena" encoun­

tered exceptionally bad weather,  h ead winds and seas 

alm ost all the way. One man was lost. It was l argely 

due to the . heavy seas that the "Lorena" was unable to 

make anything like a turbine transatlantic record . 

Her daily runs in knots are the following : 2 6 5 ,  3 3 1 ,  

2 9 7, 2 4 5 ,  96 ,  224 ,  2 2 6 ,  2 6 0 ,  3 2 4 ,  a n d  3 8 4 .  

.. . .  I .  

A n  A u t o .n o b l J e  R e c O I-d ft-oln Roston t o  N e ,v York. 

Henry S . .  Harkness , on R u n rlay,  .Tun e 1 9 ,  covered the 

distance from Boston to N ew Yo!')" 243 .1 miles, in b 
hours  and f)fi m i Jl11 tes. 'r h e  ti me made compares fav­

orably with Ih a t  of I lw  fastest eX]ll'eSR trains.  and i s  
the best ever mad e  b y  a n  au tomobile o n  the road i n  

America. A t  times Harlmess claims to have made as 
much as 83 miles an hour, 
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A USEFUL INSTRUMENT IN THE NIAGARA I'ALIB 
POWER HOUSE. 

BY ARTHUR B. WEEKS. 
At the great power plant at Niagara Falls, New 

Yorl" an accurate record of the depth of the water 

both i n  the forebays and in the immense underground 

tunnel must be constantly at hand. The depth of the ' 

water varies, with a high east wind, as much as three 

feet ; and these winds always bring about an extra 

rush of grass in its season, which finds its way to 

the raclrs before each forebay. This grass would in 

an exceedingly short time, if not remove(l, cause the 

disabling of one or more dynamos, by ruining their 

th rust bearings. 

The instrument herewith illustrated is  a useful and 

valuable one, showing at a glance the height of water 

in the forebay. A cord is passed once around the 

large wheel at the right, which is grooved to hol d it 

in place, one end being secured to the wheel, whil e 

the other is attached to a float. This float is usually 

contained in a large pipe, in order to prevent injury 

to the same. When the float rests upon the water, the 

needle is adjusted to the measured depth of the water, 

and is then set. A coiled spring assists in the return, 

and steadiness of the need le .  The scale on the chart 

i s  properly proportioned for time and height of water. 

I t  tal{es considerable wheel travel to make much varia­

tion in the needle movement. Two binding posts are 

shown, which admit of connecting in a battery and 

bell, with contacts designed so that the alarm bell 

rings when the water has gone down to the danger 

rn a I'lL I f  used on a tank service, this would be a sig­

nal to start the pump, if the pump did  not work auto­

matically. When, as frequ ently happens, the water 

is dangerously low, men are at once set to work to 

rake away th e grass from the racks before the fore­

bay is affected. The recdrding device also makes a 

continuous record for twenty-four hours, when the 

AN INGENIOUS WATER GAGE IN USE A T  NIAGARA. 

chart is removed and placed on file, and a fresh one 

substituted .  These chart records serve their  purpose 

well,  furnishing a compl ete and accurate reference for 

consultation at any future time, should it b e  desired 

to obtain knowledge of conditions prevailing at any 

stated period. 

A bearing of the 5,000 horse-power generators woul d 

be burnt out if the water were allowed to become too 

low in the forebay, at which time the pressure of the 

revolving parts is downward. A bearing would be 

ruined also if the oil supply were accidentally stopped, 

or not turned on when the generator was started. The 

water gage shows whether the trouble is due to low 

�vater or to other conditions. 

Down in the immense tunnel beneath, where the 

water dashes in wild fury as it is lashed about in its 

exit from the huge turbines, this measuring instru­

ment is  of great value. The depth of water in the 

tunnel is closely watched with each increase of power, 

this meaning more or l ess increase in height of water 

in the tunnel. Any back pressure from the water, 

caused by its rising above the turbines, would of 

course mean a loss of power ut the dynamo. 

During the winter and late into the spring, in the 

time of running ice,  and while the troublesome anchor 

ice is forming, the chart proves its inestimable value. 

Anchor ice forms very quicl<ly, and the men are con­

stantly on the alert to detect its formation, when the 

racks must be at once removed, lest th eir openings 

freeze over, thereby cutting off the water supply to 

the turbines and destroying their thrust: bearings. The 

chart i n rl i cates at al l  Urnes thA exact confl i tions prA­

vailing. 

Tlw TTn itA(1 SlateR  ?;o Vprnmmlt  h as a numher of  
these val uah l e  instruments in u s e  :ott  .Erie ,  Buffalo, 

and elsewhere . .  The device is the invention of Joseph 
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Wills. master mechanic of the Niagara Falls Com­
pany. 
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INSULATING APPARATUS FOR CANNED GOODS TO 
PREVENT PTOMAINE POISONING. 

Now that preserved tinned or  canned foods, such as 

meat, fish, fruits, and other comestibles, constitute 

r;uch an important factor of commerce, it has become 

imperative that the contents should be protected from 

any organic or chemical action that may be set up,  

e ither through the contact of the edibles with the 

m etal of the tin, or the solder with which the lid and 

can,  when filled,  are sealed.  I ndeed, the l iabil ity of 

ptomaine poisoning arising from many of these causes 

constitutes one of the gravest dangers of the tinned 

preservative, and is one of the most difficult problems 

that has to be surmounted. Many devices have been 

contrived to secure this desideratum, but they have 

proved only partially successful. 

An ingenious invention has, however, n.ow been de­

vised, by which all possibility of the preserved con­

tents coming into contact with the metal lining of 

the tin has been entirely and successful ly  overcome. 

Th e  apparatus is the idea of Mr. James Dowling, of 

London, and has already been adopted by one of the 

most prominent canning firms of Great Britain. 

The principle of  this contrivance is that a lining 

of parchment-this substance is preff)rable,  as it  is 

impervious to any of the liquid exuding from the pre­

served comestible-paper, or some such similar ma­

terial is  fashioned, in  which the article of food is 

placed. By this means it  is impossible for the edible 

to come into contact with the tin at any part, and 

therefore all  possibility of ptomaine poisoning from 

this cause is absolutely obviated .  

As may b e  seen from the accompanying ill ustra­

t ion,  the apparatus is of simple deSign and operation, 

so that it can be manipulated by a boy, girl, or  an 

unsldlled workman. The apparatus comprises four 

cardinal features, as follows : A solid shaped plunger 

or block, slotted and fitted to a vertical slide for the 

accommodation of expanding and receding pleating 

blades ; a guide tube, for holding the material to be 

shaped in position ; a metal plate grooved to corres­

pond with the pleat-forming blades, for the passing 

of the material to be  shaped or formed ; a metal cylin­

der slotted vertically, for the reception of the pleated 

material . This cylinder rises vertically, and by a 

rotary movement releases the pleats from the slots, 

while the same movement presses the formed pleats, 

and completes the shaping of the insulating l inings. 

There are two plates fitted to a tabl e,  forming a rigid 

part of the machine, each of which has a cAntral hole,  

the diameter of which is slightly less than that of the 

tin it is to fit. These two plates are hinged at the rear. 

The operator l ifts the upper plate in the same manner 

as if i t  were the lid of a box, and then sl ides the sheet 

of parchment or whatever material is  used over the 

hole in  the lower plate. This sheet has been previ­

ously cut into circular form, and there is a circular 

guide to carry it in the proper position upon the lower 

plate. By this means the hole in the latter is bound 

to be centrally placed below the center of the disk of 

parchment. The upper plate is then closed down flat 

in its normal position upon the sheet of parchment. 

I n  order, however, to prevent the plates holding the 

paper too tightly, the upper one is provided on its 

under surface with a number of radial ribs, whil e all 

around the hole in  the lower plate are a number of 

projections and recesses, conforming to the shape and 

the depth respectively of the blades on the plunger or 

die. 

When the parchment has thus been inserted and 

closed down, the plunger is forced down upon it by 

means of a lever controlled by a handle.  This plunger 

constitutes an important part of the mechanism. It 

consists of  a disk with a number of radial blades pivot­

ed to it  on a sleeve. This latter mechanism is made 

detachable, so that a die of any desired pattern may 

be fitted if necessary. The plunger forces the parch­

m ent through the plate shaped to carry the radial 

blades of the plunger. B elow this plate is a cylinder, 

which is slotted in a (manner corresponding to the 

pattern of the die.  This tube or cylindrical folder, as 

it is  cal led, i s  brougbt into operation with another l ever. 

As it rises, it rotates, and th e plunger rises also, re­

leasing the lining a l ittle.  The fol der in its action 

folds over the pleats of the parchment formed by the 

plunger striking it.  The machine relapses back into 

its normal position by means of counterbalance 

weights, and the finished shaped lining is withdrawn. 

The finished insulating lining is slightly deeper than 

the tin into which it is intended to be irrserted. Fur­

thermore, there is the top to be fitted . This latter 

operation is accomplished upon the tinning machine. 

The l ining is  placed in  the machine together with its 

edible contents. The top lining com prises a circular 

d isk of parehmAnt.. wh ich i s  Cll! the same si7.e as thA 

top of th e t i n .  The l i d  is not  attach ed hy means of 

sol der, but it is  "splm" on . This operation is accomp­

l ished as follows : The tin with its conten ts is  placed 

i n tthe canning apparatus. The disk of parchment is 
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th en placed over it, and then the lid o f  the tin. A 
sharp rotary movement is imparted to the tin,  and at 
the same time pressure is applied to the l id .  This 
forces down the projecting rim of the pacchment lining, 

and this edge, together with the edge of the top disk 

and the tin lid, are spun into the form of a beaded 

e d ge right round the top of the tin, thus sealing it, 

and rendering it abSOlutely air-tight. 

When the tin is opened, the insulating l ining is re­

moved with the preservative within, and t urned out 

upon a dish.  The provision of this insulating lining 

not only acts as a preservative safeguard against the 

comestible touching the metal of the can, but also en­

ables the contents to be withdrawn with perfect ease, 

and served with a more appetizing appearance. 

This ingenious machine enables the insulating lin­

ings to be turned out quickly and cheaply. Although 

the provision of such linings has long been recognized 

as the best possible solution of the ptomaine poisoning 

difficulty, yet it has not been widely adopted, owing 

to the high cost of preparing the l inings by hand. One 

operator, even when extremel y dexterous, can only 

produce one l ining in about six minutes. With this 

machine one operator, however, can fashion ten l in­

ings per minute, or about 600 per hour. I n  a practical 

test it has been ascertained that one operator with 

th i s  machine can manufacture the same number of 

linings in a working week as sixty operators working 

the same number of hours can shape by hand. The 

actual cost of manufacture is very small ,  including the 

A .  Plnnger. B. Plates between which paper is place(!' C. Cylindrical 

fold er, wbich folds over the pleate made by the· p l un ger. 

INSULA'rING L INING APPARATUS FOR TINNED FOODS 

TO PREVENT PTOMAINE POISONING. 

cost of the material, and does not increase the cost 

of  preparing a tin of food to any appreciable extent. 

It is hoped in England that, owing to the frequency 

of ptomaine poisoning cases, it will become compulsory 

to provide the tins with some such l inings as are made 

by this m achine, in which event it will have a great 

f"" lre. 
.. . . . .. 

The CUJ,'l'ent SlII'I,ICln e n t .  

The current SUPPLEMENT, No. 1 4 8 7 ,  opens with an 
illustrated description of the power plant of the city 

of Geneva, written by the Paris correspondent of the 

SCIENTIFIC A�m!UCAN. Prof. Storm Bull recently read 

before the W estern Society of Engineers, an exhaustive 

paper on superheated steam in which he reviewed its 

d evelopment and use. The paper is published in full 

in the current S UI'PLEilfEN'J'. The experiments of Emile 

Guarini in using the earth as a return conductor for 

commercial electric installations are fully described. 

Mr.  "llv. H.  Holmes presents an interesting account of 

the shell ornaments from Kentucky and Mexico. "Im­

proved Methorls of Producing Color Values for Mono­

ch rome and Three Color Printing" is the title of an 

articl e by Mr. John Carbutt. An inquiry into the 

w orking of the various water softeners was recently 

conducted by Messrs. C .  E.  Stromeyer and W. B .  Baron. 

The results of that inquiry are pub I ished. The Eng­

l ish correspondent of the SCH:N'!' ! F I C  A I IH:IUCAN de­

scribes a machine for measuring screw threads, in­

stalled at t.he National PhYf; ical Laboratory in Great 

B r itain .  In an arti c l e  entH.I A(1 " SomA NovAI Ph enom­
ena in Connection with N-R!lYs, "  convi ncing photo­

graphic proof is  given of the existence of these radia· 

tions. 
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RECENTLY PATENTED INVENTIONS. 

Elect rical Devices. 

ELElCTRI C'AI, TEMPERATUREl-AI,ARM.­

J. P. BOLTON, Fresno, C a l .  1.'rosts cause i n ­
c a l c u l a b l e  damage to o r chards and v ineyards 
and a s  an adjunct , t o  various methods of 
frost-fighting Mr. B o l ton has devised a novel  
alarm in t h e  nature of an attachment to the 
o rdinary d i a l -thermometer w h i c h  i s  designed 
to be s e t  up in a n  orchard o r  vineyard and 
w i r e d  into a s l eeping-apartment o r  any de­
s i  r�d point and then connected t o  a bell to be 
r n n g  w h enever the temperature fa l l s  to t h e  
danger point.  

I�LI'] C T UI C  M U S I CA L  I N S T IW M E N T . - K  
A .  PE'l' C H I N G, Lymansv i l l e ,  IL I .  I n  u s i n g  
t h i s  invention,  t h e  operator g r a s p s  a sp r i n k lel '  
and apparen t l y  waters t h e  v a r i o u s  fl o w e r -p o t s ,  
but rea l l y b r i ngs con tac t m e mber i n t o  en­
gagement w i t h  v a r i o u s  contacts,  t h e r e by com­
p le t i n g  c i r c u i t  throngh the bel l  a n d  c i r c u i t  
t h rongh e l e c t r i c  l i g h t s  on ap p r o a c h i n g  a 
flower-pot.  Though h a v i n g  t h e  a p p e a ra n c e  of 
a ga rden e r  w a t e r i n g  fl o w e r s  he c a u se s  (' ach of 
t h e  p o t - be l l s  to s o u n d  at w i l l ,  and s i m u l tane­
onsly t h ree c l c e tl 'k l i g h t s  glow, i l l ll m i n a t i n �  
fl u w (, , ' s  and a t t ra c t ing a t ten t i on of t h e  a u d i ­
ence to the p o t  t h e  s o u n d  p roc eeds f r o m .  Any 
t n n e  desi

'
red can thus b e  p layed by the oper­

ato r .  

O f  I nterest t o  FarlDers. 

TII R ID S H I N G - M AC H I N E.-M. DAVIS, Ames, 
O k l a h o m a  Tel' .  T h i s  machine i s  s i m p l e  i n  
con structi on a n d  h a s  great capac ity.  The c o n ­
cave a n d  c y l i n d e r  u s u a l l y  e m p l oyed a r e  en­

t i r e l y  di spensed w i th .  Th rough the m e d i u m  
of the d r u m s  and a separator a q u i c k  and 
thorough sep aration of t h e  c h a ff a n d  straw 
from the grain i s  obta liled and t h e  grain con­
veyed from t h e  machine exped i t i o u s l y  and 
without waste and t h e  s t ra w  and c h a ff a r e  
automatica l l y  d e l i v e r e d  from the machine 
through the stack er-tube,  which h a s  s u c h  m o v e · 
ment that a stack of waste can be read i l y  
ma de. 

l'LO W.-C. F. BATES, We l l i ngton , Kan. 
rrhe invention i s  an i m p r o velnent in l i s ters 
o r  double-m o l dboard plows, which are particu­
larly adapted for c u l tivating between stand­
ing r o w s  of p l an t s .  The share has i t s  sides 
a t  an angle to each o t h e r  and a t  the front it 
i s  vertica l l y  s l otted t o  adj u s t a h l y  receive a 
sepa rate point,  and the l a t t e r  h a s  an adjust­
a b l e  cutter at i t s  under side which projects 
forwardly.  '1'he side edges of t h e  share have 
reve r s i b l e  and extensible cutters.  

B I N DER ATTAC H M I�N T.-II .  J .  S C IIWAIIZlO, 

Verona, Mo. In t h i s  patent the inven t i on re­
l a t e s  to an i m p roved manner of m o unting the 
check-sp r i ngs of g ra i n - b i n ders,  which a r e  com­
m o n l y  a r ranged t o  bear o n  t h e  binde r-deck to 
r e t a r d  the g ra i n  d u r i ng t h e  formation and 
bi n d  ing of t h e  gave l .  The springs may be 
readi l y  adju sted by the operator wi t h o u t  l e a v ­
ing the h a r v e s t e r ' s  sea t.  Th i s  e n a h l e s  t h e  
p r o d u c t i o n  of a p rop e r l y -bound b u n d l e  i r re s ­
pective of t h e  cond i t i on o f  t h e  g r a i n ,  a n d  i t  
i s  w e l l  k n o w n  that as t h e  condition of the 
grain varies t h e  check-springs must ' be ad­
j u sted a c c o r d i n g l y .  

8 I C K I.I"  AND C U 'l"l'!.m- B A U  FOR IlAR­
V Ii� H T liJ R 8 . - .T. n. T]�.hlrl' E H S-, \V". J. TBllj)'l'EH.S, 

and W I LLI H J. TlOE'l'EIIS, N e w t o n ,  Neb. One 
p ll l' p o s e  o f  t h e  i n v e n t i o n  i s  to so mount the 
chain of s i c k l e-knives u p o n  the c u t t e r - bar as 
n o t  t o  in t erfere w i t h  r a i s i n g  and l owering the 
ha l' a s  desired,  and so that the fo rward and 
rear 's t r e t c h e s  of the chain of s i c k l e-kn i v e s  are 
m a i n tained in app r o x i m a t e l y  straight l i n e s  
and i n  ap p r o x i m a t e  para l l e l i s m ,  so t h a t  t h e  
fOl' w a r d  s t r e t c h  of the c h a i n  c a n n o t  move 
ha e k w a l' d  or u p w a r d  o r  downward, i n s l l r i n g  
t tlt' knives d u r i ng th e  c u t t ing o p e r a t i o n  b e i n g  
p o s i t i v e l y  h e l d  up to t h e i r  w o r k .  

I I A R V JiJ SrI'l iJ R . - G .  D. L uc]j), New O r l eans, 
La. I n  this i n s tance t h e  invention " e l a t e s  t o  
i m p r o vf' m (' n t s  i n  s u g a r - e a n e  h a r v e s t e r s ,  a n  o b ­
j e c t  b e i n g  t o  I, , 'o.vide a m o t o r-opera ted m a ­
c h i n e  o f  n o v e l  c o n s t r u c t i o n  t h a t  may be e m ­
p l oy<,d for c n t t i n g  cane for p l anting o r  w i n d ­
rowing p l l l'poses a n d  t h a t  may be a r ranged fo r  
topping,  stripping,  and loading t h e  c a n e  when 
the cane i s  to be sent t o  the m i l l .  

I l A  Y-LOA I > 1 N G  M A C II I N Ji1. - S .  S M ITH, 

Weede,  M o n t .  The objects of this  i n ven tion 
o: re t o  provide a machine thoroughly effec t i ve 
and reli a b l e  in o p e ra t i o n ,  e a s i l y  con t r o l l e d  
in t h e  fi e l d ,  p o s s e s s i ng t h e  capac ity f o r  l ong 
and repeated s e r v i c e ,  t o  overcome n u m e r o u s  
disadvantages enco u n tered i n  the use of l i ke 
mach i n e s  a n d  for t h e  ready p r opu l s i o n  of the 
appara t 1l s  O V P l' t h e  ti p l d  o r  s l l rface f r o m  w h i c h  
t h �  h a y  i s  t o  be g a t h p red. T h e  m a c h i n e  eOlll­
p I' i s e s  e l e v a t o r  d e v i cps o f  speei a l  e o n s t l' t1 l' t i on 
and o p e r a t i o n ,  a n d  is preferably p rope l l ed by 
m e a n s  o f  a wagon 01'  H i m i l a r  v e h i c l e  into 
whieh the hay i s  t o  be l oaded. 

CHEESE-GAGE.-W. H. FRANK, Burkes­
ville, Ky. Th i s  i mproved apparatus i s  adapted 
for u se in s l i cing and seIling cheese i n  differ­
ent quantities and at different v a l u e s  and w i l l  
greatly econ o m i z e  t h e  t i m e  a n d  labor o f  the 
grocer. I t  is n o t  a necessity that cheese 
should be made u p  in e l ongated b l oc k s  rectang­
u l a r  i n  form, s i n c e  the o r d inary c i r c u l a r  
c h e e s e  may be cut up into sections o r  b l oc k s  
of such for m  and p roportions a s  w i l l  adapt 
them to be s l i ced by aid of this gage. 

C L O 'l'H E S - L I N E  P I N .-J. W. FINCH, An­
gu i l l a ,  Miss.  In this patent the invention has 
reference t o  c l o t h e s - l i n e  p i n s ; and i t  consists 
in a speci a l l y-constructed c l othes-pin of novel 
form whereby the c l othes may be secured to 
t h e  line more e ffec t i v e l y  than p o s s i b l e  with 
s i m i l a r  fastenings a s  they have he retofore 
been constructed.  One advan tage i s  the pro­
v i s i o n  of a handle adapted to be grasped, so 
t h a t  t h e  r o l l ing action imparted to the pin i s  
faci l i tated. 

IIA I R- P I N.-G. n .  B I GELOW, H on o l u l u ,  
H a waii  '1'er. M r .  Bige l o w ' s  i nven tion consists 
of a hair-pin c o m p r i sing side membe r s ,  the 
u p p e r  end

' 
of the pin b�ing c u rved o r  bent to 

form a finge r - h o l d  whereby ready r e m o v a l  o f  
t h e  h a i r - p i n  may be e ffected. I t  c o n s i s t s  of a 
p i n  comprising side members u n i ted at t h e  top, 
one side m e m b e r  being p r o v i de d  with an in­
ward crimp and t h e  other with an i n w a r d  
bend above o r  overlapp i ng the c r i m p  i n  the 
opp o s i t e  m e m be r .  

U l'R I G H 'l' B O I LI�R.-N. L. WARHEN, M a ­
con,  G a .  I n  t h i s  patent the obj e c t  of t h e  in­
ven t i o n  i s  t h e  p ro v i s i on of a new and i m p roved 
u p right boi l e r  a r ranged t o  p er m i t  convenient 
entrance of t h e  opera tor for c l ean ing t h e  in­
t e r i o r  o f  the boiler and to g i v e  ready access 
t o  the smoke-tu bes to c l ean the same.  

M I XT U R!'] I" O H  T lm A T I N G  T U B E R C U ­

L O S I S.-R. SCII N ljJ I D I.m, B e r l i n ,  Germany.  rrh e  
objec t i n  t h i s  c a s e  i s  t o  p r o v i d e  an i m p roved 
mixture for t h e  successfu l t r e a t rrie n t  of tuber­
c u l o u s  a n d  catarrhal  comp l a i n t s  i n  human be­
ings and a n i m a l s .  '1'he m i x t u r e  co n s i s t s ,  
essen t i a l l y ,  of a p o w d e r  c o n t a i n i n g  ingredients 
of eucalyptus,  sulfur,  and carbon. A few 
weeks a t  least is necessary f o r  t r eatment of 
tuberculous comp l a i n t s .  

LAC I N G - E Y E'LET.-A. F O N'r H ,  New Y o r k ,  
N .  Y.  The inventor partic u l a r l y  conte m p l a t e s  
i n  t h i s  i n stance the p ro v i s i o n  of a n  eyelet  
w h i c h  m a y  be app l i ed to a shoe in substitution 
o f  t h e  l a c ing-hook c o m m o n l y  i n  u se,  h i s  eyelet  
be i n g  so constructed t h a t  t h e  l a c e  may be 
rea d i l y  a n d  easi l y  tightened and l oosened, 
w h i l e  a t  the same time it w i l l  not b e  cut,  
marred, o r  worn, a s  i s  t h e  case with laces 
secured by the l a c ing-hooks referred to.  

COMB.-A. FONTS,  N e w  York,  N .  Y. O n e  
of the d i sadvantages i n c ident p a r t i c u l a r l y  t o  
ladies'  h a i r-combs now i n  use i s  that o w i ng 
to t h e i r  pecu l i a r  fo r m a t i o n  when in p o s i t i on 
in the h a i r  the c o m b  is l i able to become l o osen­
ed. T h e  inventor therefore has in view as 
an object i n  this i n v e n t i o n  t h e  p ro v i s i o n  of a 
de v i c e  designed to be secmed to the c o m b ,  
w h e reby t h e  c o m b  w ill be c l asped o r  h e l d  
fi r m l y  i n  the h a i r ,  o b v i a t i ng t h e  p o s s i b i l i ty o f  
t h e  c o m b  becoming l o o s e  and fa l l ing f r o m  t h e  
h a i r .  

CUR'l'A IN-PO L K - J .  KRODElt, N e w  Y o r k ,  
N .  Y .  In t h i s  p a t e n t  t h e  i n v e n t i o n  r e l ates to 
c l l r t a i n - rods, � tl l 'ta i n - p o l p s ,  and s i m i l a r  f ix­
tures ; and i t s  object i s  to p r o vide a n e w  and 
i m p roved m e a n s  f o r  removably fa stening the 
balls,  knobs,  o r  l ike devices t o  t h e  ends of 
the p o l e ,  at the same t i m e  reinforcing 01' 
s t rengthen ing the ba l l S ,  knobs,  or l i k e  devices.  

C O K I'}- O V F.N.-J. S.  MAX W�]I,L, C u m b e r l a n d ,  
Md. I n  t h i s  case t h e  i n v e n t i o n  r e l a t e s  to i m ­
p r o v e m e n t s  in coke-oven s ; and t h e  purpose 
of t h e  inven t o r  i s  t o  p r o v i d e  a n  o v e n  h a v i n g  
m o r e  grate capacity t h a n  the u s u a l  round o r  
"beehive" ovens o c c u p y i n g  p r a c t i c a l ly the 
same space.  A further p u rpose i s  t o  so con­
struct the oven that repairs may be made a t  
sma l l  expens e , and t h e  m o s t  i m p ('l ' tan t i m p rove­
ment i n  the oven i s  t h e  s t raight arch, a s  by 
such arch r e p a i r s  on t h e  a rch a r e  saved.  

I'ROC I<, S S  0 1.' M A K I N G  A C I I 1 { O O - I )] ', X ­
'rH I N.-G. RI<�YNAUD-, 5 H n e  S a J ncuve,  Pa r i s ,  
lr rance.  I n  t h i s  invention t h e  p roces s f o r  
t r ea t i ng a d d  peats for the i n d u s t r i a l  manu­
fa e t u r e  o f  aeh l'oo-de x t r i n ,  c on s i R.ts i n  m i x i n g  
the p e a t  t o  b e  treated i n  t h r e e  t o  five t i m e s  
i t s w e i g h t  of w a t e r  and h e a t i n g  t h i s  m a s s  
n n d e r  a J o w  p r e s s u r e  i n  a d i g e s t e l' ,  t o  a t e m ­
p e r a t u r e  of 1 1 0 deg. t o  1 :; 0 d e g .  Centigrade 
dll l ' ing h a l f  a n  hour t o  an h O ll !' ,  according t o  
t l ",  degree o f  a(' i d i ty o f  the p e a t ,  for t h e  p l l r ­
I)()::OW of c o n v e r ti n g- t h e  a m y l a c e Ol l H  m a t t e r s  o f  
pea t i n  to ae h r o o - d e x t r i n .  A p r o e e " "  fOI'  t r e a t ­
lllP n t  o f  p e a t  was a l l owed M r .  Reyn a u d  i n  a 
fOI 'm"r p a t e n t .  

l'] Y I<' O L A H H - <l TTA U n . -W. I f .  WIT,HON, N e w  
Y O l'k,  N ,  Y. B y  m mln R o f  t h i K  i m p ro v e m e n t  
t h e  i n v e n t o r  p ro v i des a .  soft a n d  d 11 ra b l e  g n a r d  
a n d  one w h i c h  i s  m n c h  ('}t R i P !' o n  t h e  wearer 

Of General I n t C l' e s t .  than t h e  cork a n d  t Ol 'toise-she l l  g n a r d s  n ow 
HNA P- I 1 0 0 K . - 8 .  S M I 'l'H , Wee de, Mont.  (' o m m on l y  e m p l oyed, f o r  t h e  c h a m ois-skin h as 

'I'h i s  hook c o m p r i s e s  an ordi nary sh a.n k  a nu t h e  p ') " U l i a l' tendency t o  stick o r  a d h ere to the 

h i l l ,  mo d co-opera t i n g  with t h e  e n d  o f  the hi l l  skin o f  the wearer,  and owing t o  t h i s  the eye­
i s  a movable yoke w h ich i s  n o r m a l l y  main- gl a s s  e q u i pped w i th t h e  i n ven t i on w i l l  be se­
tained in c l o sed r e l a  t i o n  w i t h  the b i l l ,  thus curely h e l d  i n  p l a c e  hy l e s s  p ressure than 
preventing d i sengagemen t of t h e  h o o k  from o r d i n a r i l y  emp loyed. 
any device t o  w h i c h  i t  may be a ttached for I J I; W I C F. FOR F A S 1'I" N I NG ,  A D .J U S 'P I N G ,  
fastening. A thumb-plate o r  l e v e r  i s  e m p l oy- A N D  LO C K I N G W I N n O W - S A S l T F. S . -A. H .  
e d  f o r  operating t h e  y o k e  to enab l e  t h e  app l i - W. WlmL�1I< , 1 4 1 R u n d l e  Htreet,  A d e l a i d e ,  South 
cation and r e l e a se of t h e  hook,  t h e  leve r se- A u s t r a l i a ,  Austra l ia .  Means a r e  a fforded in 
curely h o l d i n g  a part o f  th e yoke in contact I this ease for fastening and l ocking sashe s of 
with t h e  en d of t h e  b i l l. It is  not l iahle t o  windows when c l osed a n d  a l so w h en adju sted 
become clogged up i n  use. with an opening a t  top or bottom o r  both top 

and bottom. An essential feature is the con- e m bodies a stack or hoppe r, ac ro�s the bottom 
strnction of the piston-head and combination of w h i c h  operates a s l i de which engage s under 
the rewith of the sp r ing and cam whereby an the se a l ing-flap of envelop and draws the en­
automatic fasten ing action is attained. The velop ont o f  the stack. The slide carries a 
m a in portion of t h e  appliance is cast i n  brass moistening-brush operated upon the m ovement 
or other approved metal. Th e  piston head i s  of s l i de to wipe ove r t h e  p reviously-gummed 
constituted of h a r dened steel .  flap, and said brush operating o n  t h e  flap 

M A T C H -BOX.-E. C .  CARRIS , Washington, moves i t against a spring-pressed backing 
I owa. The intention in this case is to provide p l a te,  insuring prop e r  engagement between 

n ovel detai l s  of construction for a device which flap a n d  brush. Th e n  continued movement of 
adapt the box to mechan i c a l ly e levate a single s l i de p r ojects the envelop between one or 
m a t c h  from a numbe r in the receptacle and re- more p a i r s  of r o l l s, which press the flap into 

tain i t  a t  a s e l ected poi n t  in the box for r e- p osition on t h e  envelop and fi nish the sealing. 
moval,  the mechan i s m  be i ng a r rested by t h e  V A R I A B L E - S PEED TRAN S M I S S I O N  AND 
e l evated match a n d  operating for the l i fting of RJ;] G U LATOR O R  BRAKm.-C. H IBBARD, W .  
another match o n l y  w h e n  the o n e  h e l d  is re- IIIBBAlm, and S.  H I BBARD, Sandyh i l l ,  N e w  
moyed. York. 'l'h e  object of the inventors is to pro-

MAGAZ I N E  IJ'I L M - H O LDER.-W. 1<'. FOLM I�R, vide a brake for use on automobiles and ot h.� r 

New Y o r l< ,  N. Y. The p u rpose in t h i s  i m - machinery,  and a rranged to insure an ea sy 
p r ov e ment i s  t o  provide a h o l d e r  for ca meras transmission of the p ower of the motor to t he 

constructed to h o l d  cut fi l m s  in p redete rmined shaft to be d r i ven without shock or j a r ,  to 

quanti t i e s  and a shutter for the h o l d e r  w h i c h p e r m i t  the operato r  to quickly reverse and 

w hen opened exposes the front fi l m  a n d  w h i cb use t h e  device a s  a brake,  a n d  to enable him 

when c l osed forces the exposed fi l m  and i t s  to vary the speed of the d r i ven shaft in de­
c a r r i e r  i n t o  a bag connected wi th the body of pendent of the speed of the m o t o r ,  an d to 

t h e  h o l de r ,  wherein a fi l m  and its carrier can a l l o w  stopping the driven shaft without stop­

be read i l y  m a n i p u l a t e d  for l o cation a t  tlle ping the m o t o r .  

b a c k  of the mass of u n e x p o s e d  o r  p reviously- BA LL- W I N D I N G M A C II I N E.-l'. RYAN, 
exposed films in the holder.  New York,  N .  Y .  I n  t h i s  patent the invention 

R IDT O H '1'. - H .  II m s II, IDa stman, Ga. M r .  , h a s  reference to a b a l l -winding machine ; and 

H i rsh's  i n v e n t i on relates to retorts, an d  m o re the object that M r .  Hyan has i n  v i e w  is the 

particularly t o  a for m of retort  suitahle for p r o v i s i on of m e a n s  by which a winding of 
the destructive d i s t i l l a t ion of conife rous wood yarn o r  equivalent material  may be app l ied 

-suc h ,  for i n stance,  as sou the r n  p i n e ,  or so - unifo r m l y  t o  a core to produce a spherical 

c a l l ed fat-p ine.  A featll r e  of great i m p o r tance article,  the l a tter being adapted for use a s  a 
is the turpent i n e  vapor pipe.  By i t s  use base -ba l l .  
turpentine i s  p r o d u ced compara t i v e l y  p u r e .  l'UPPET- V A L V F.  A N D  S U P PO HT T H E R E ­
Less v o l a t i l e  p r o d u c t s-suell a s  t a r ,  r e s i n ,  and I<' O R.-B. MORGAN, R h i nebeck,  N .  Y. The a i m  
a c i d s-are n o t  d r i ven o ff  d u r ing t h e  t i m e  t h e  of t h i s  invention i s  t o  p rovide deta i l s  of con­
pipe i s  in use and a r e  therefore condensed by s t r uction for a p uppet-valve and also for the 
a gen e r a l  vapo r-pipe o n l y .  s u p p o r ting-cage that c a r r i e s  the v a l ve-seat 

MOLD F O R  C O N C R IDTFl W A L L S .- P. H .  which adap t the i mproved v a l ve for very r e l l­

C L I NGAN, l<' l o r e n c e ,  Col.  In carrying o u t  the able service,  reduce wear and necessary repair 

p re sent i n ven t i on the in ventor provides an im- to a m in i m u m ,  a n d  a ffo r d  a simple,  practica'l 

p roved m o l d  w h i ch renders it p o s s i b l e  to form device that is adapted for service either as a 

t h e  wyeth " or p a r t i t i on s of a l ternate courses r e li ef-va l ve or a feed-val ve for steam, wate r, 

d i r e c t l y  over each other,  thereby formin g  con - or gas used as a motive agent for stationary 

t i n u o u s  a i l' flues o r  chambers.  H e prov ides a n  o r  automobile motors.  

inner casing forminll' a p o r t i o n  of h i s  m o l ding B U L L-W H E E L FOR R E V O LV I N G  D E R­

apparatus, s a i d  casing being removable from R I C K S .-A . LAMBEItT, Newark, N. J. One oh­
one portion of a cour se o f  the waH t o  another, ject of this invention is the provi sion of a 
said c a si n g  being p r o v i ded with mechan i s m  construction of · a wheel wherein a number of 
for expan d i n g  and cont racting t h e  wa l l  or body channeled-iron members are assembled and 
of the sam e. I n  conj unction with the inner u n i ted i n  a manner t o  secure maximum 
casing h e  uses an onter,  w h i c h  molds t h e  waH strength and rigidity. Another i s  to prov ide 
e i t h e r  p l a i n  Or in i m itation o f  other masonry. a n  a rrangement of braces for solidly h o lding 

J;'EIllD-BAG.-W. COOK, New York, N .  Y. t he several members in proper relation, and, 

'1'h e  invention refe r s  to i m p r o vemen t s  i n  feed- furthermor e ,  to p r o v i d e  means for rigi d l y  fast­

bags for attachment to horses' heads w h i l e  ening to the wheel  the foot-piece required for 

feeding,  and the ohject i s  t o  provide a bag the stepping the mast and for the pivotal  suppo rt 

contents of w h i c h  a r e  p revented from spi l ling of the boo m .  

w h i l e  t h e  horse i s  feeding a n d  w h i c h  h a s  B AN D S A W I N G - MA C H I N  E . - C .  SEY MOUR, 

sani tary a d vantages that prevent d i sease and Defiance, Ohio.  The machine gives the 
afford ven t i l ation.  proper tension to the saw-band to a l low the 

Hard_are. 

NUT- L O C K . -E. C .  BLACKBUUN, Aspen ,  C o l .  
I n  t h i s  instance the i m p rovement i s  p a r t icu­
larly i n  n u t-locks having paw l - p l a t e s  and m o v ­
a b l y  connected w i t h  the n u t  so t h e y  w i l l  r o c k  
i n t o  engage ment w i t h  t h e  a b u t m e n t  and l o e k  
t h e  n u t  w h e n  the l a t t e r  i s  t u r n e d  h o m e ,  the 
inven t i o n  being e spec i a l l y  designed, by reason 
of its cheapness and s i m p l i c i t y ,  for u s e  o n  
automobi l e-frames,  l o c o m o t i ve-fra mes,  structur­
al i ron-work,  fa rming m a c h i nery, etc . 

Heating and L i g h t i n g. 

STEAM HAN G F. . -II . J. B I S HOP, Jersey 
C ity Heights,  N . .J. Mr. Bishop's i nvention 
r e l a t e s  to i mprovements in steam ranges espe­
c i a l l y  designed for cooking and domestic pur­
poses ; and his object i s  t o  p roduce a s i m p l e  
and inexpensive s t r u c tl l r e  w h e r e i n  p r o v i s i o n  i s  
m a d e  f o r  h e a ting by steam an oven-chamber 
and a p l u ra l i ty o f  cooking vesse l s ,  the supply 
t o  t h e  several  p a r t s  being c on t r o l l ed a t  w i l l .  
A f u r t h e r  ohject i s  t o  provide means f o r  conli u ­
i n g  a removabl e  vesse l i n  steam-tight r e I  a t i o n  to 
a steam jacket w h ich constitutes a p e r m a n e n t  
fi xture of the structure,  the vessel  being so d i s ­
posed a s  t o  p e r m i t  a ccess t o  be obtained � a s i l y  
to the c onten ts w i t h o u t  d i s t u rbing t h e  r e l a t i on 
of the vessel  to the j a c k e t .  

O I L-BTl R N F.R.-O. HATTCK,  Newport N e w s ,  
Va. I t  i s  the o b j e e t  of t h is invent ion to p r o ­
vide an o i l  b u rn e r  and h e a t e r  f Ol'  the u s e  o f  
bra7,ers i n  soldering the s u rface of cop p e r  and 
other m e t a l  a n d  a l so for b u m i ng off p a i n t  
and o t h e r  a l 1 i fld l l s e s ,  rr] l (l inven t i o n  i n c l u d e s  
i m p roverM n t s  i n  the con s t  r u d i on o f  t h e  b o d y  
o f  t h e  h e a t e r  o r  b u m e r  a n d  a t ta c h m en t s  t 11ere-
o f  and a l s o  i n  t h e  eon s t r u <"t.i o n  of t h e  a i l' a n d  
o i l  feed devices consti t u t ing the b u rn e r  p rope r.  

H y d ra u lics. 

JIY])HA UI>IC I'R I<l H H .--- l<J. CUOWlO, Hirch­
holm, Bushey Wood, 'l' o t l ey H i se ,  Sheffie l d ,  
Ii�ngland.  rph e obje(' t  i n  M 1' .  C r o wp ' s  inven� 
t inn i s  to e ffect e c o n o m y  o f  t i rn e  and power,  
a n d  so i n e rease t h e speed of wOl'king a n d  the 
(l ffieipn�y o f  t h e  p r e s s .  rr h i �  h ;  a tt a i ned ln ain­
I y  by means w h e reby t h e  i d l e  des( 'ent of t h e  
press-head o n t o i t s  w o r k  m a y  h e  e ffected q u i c k ­
l y  and by g r a v i t y  a l o n e  and whereby the p o w e r  
of t h e  p u m p s  i s  caused t o  come into a c t i o n  
automatica l l y  i m m e d i a t e l y  t h e  t o o l  carried by 
the press-head encounters the work. 

Mach i n e  .. and Mech a nical Devices. 

E N V E L O P- S E A L I N G  M A C H I N E.-C. J. 
FANCHER, West Granb�, Conu. Tbe machine 

latter to y i e l d  in case tbe cutting e dge strikes 
a knot o r  the l ik e  i n  the w o r k ,  thus preventing 
in j u r y  t o  the saw-band and other p a r t s ,  the ar­
rangement also permitting of p l acing the saw­
band quickly in position o n  the whee l s  o r  
r e m o v i n g  i t  therefrom for sharpening the band 
o r  replacing it by another.  

C L A M P IN G n I� V I C K - C .  S E Y M O U R .  De fi­
ance,  Ohio.  The object i n  t h i s  c a se i s  to pro­
vide a device for a rack-an d-p i n ion movement 
a r ranged t o  allow the operator to conven i e n t l y  
t u rn the p i n i o n  t o  move the r a c k - b a r  t o  a de­
sired p o s i t i o n  a n d  to p e r m i t  of locking the 
pinion, a n d  consequen t l y  the rack-h a l' ,  aga i n s t  
m o vement whenever t h e  rack-bar h a s  b e e n  r e ­
m o ved t o  the desired position.  T h i s  i m p rove­
ment i s  a d i v i si o n  of the app l i ca t i o n  for Let­
ters Patent of the United S tates for a band­
saw, for m e r l y  fi l ed by Mr. Seymour.  

CLEARIm J;' 0 It R I N G - S P I N  N I N G 
1" RAM I'] S .- W. I I .  GOllDON, IJ'al I

' 
R i v e r ,  Mass.  

'1'he p resent invention resides in p e c u l i a r  hing­
ing means adap t i n g  t h e  c l e a r ing-board t o  be 
l i fted for i n spection and c l eaning, w h i c h  
means s ha l l  not o n l y  snllport the e J earer­
b o a r d  a t  t u rn ed-up position,  b u t  be adapted 
for attachment t o  any type of dra w ing-ro l l  
sllpport n o w  common l y  used o n  r i ng-sp i n n i ng 
frames.  The inven t i on relates to t h a t  c l a s s  
o f  d e v ic e s  w h i c h  a r e  designed t o  k e e p  the t o p  
r o l l s  o n  ring-Rpi nning f r a m e s  f r e e  f r o m  " fl y "  
and d i r t .  '1'lle o b j e c t  i s t o  p rovide m e a n s  o b ­
v i a t i n g  r e m o v a l  o r  detachment o f  t h e  board 
from the r o l l -stand or other means of support.  

B U M l' l N G - S C Ul';'I" N.-Il .  L. K I N G ,  Denver,  
Col .  The p r e s e n t  inven t i o n  is  i n  t h e  nature 
o f  c e r t a i n  i m provements upon the bump ing­
sereens for a s s o r t ing ores w h ic h  was forme r l y  
p a t � n ted by M r .  K i ng. I t  con s i s t s  i n  t h e  
( ' o n s t l ' l l e t ion and al' l 'angem.en t of t h e  tappet 
m e c h a n i s m  for v i b m t ing t h e  sereen-frame and 
i II the combina t i on of the sa m e  w i t h  the s c reen 
and its aecessory p a r t s .  'I'he mechani s m  for 
v i b l'a t i n g  the sct'een i n  the former patent con­
s i s ted o f  a wiper-earn. 

C R O S S-T I l<] I m W FlR A N D  VI.m I� I<l R - M I LI,. 
-R. If.  S m Y M O I J H , O c a l a ,  I.' la .  I n t h i s  patent 
t h e  i n ve n t i o n  i s  an i m p rovement in wood­
w orking machines,  a n d  espec i a l l y  i n  machine s 
of t h e  nature of cross-tie hewers and veneel'­
m i l l s ,  whereby the ties may be readi l y  brought 
to the desired shape o r  veneers can be c u t  as 
may he desired.  A great advan tage i s  i n  the 
i ndepen dent feed mechan i s m ,  w h i ch rapidly 
retracts a s  w e l l  as secures a rapid advance 
movement of the carriage when desired. 

Pert a i n i n g  t o  Vehicles. 

H U B  O R WHEEL MOUN T. - J .  J.  Me· 
NvVJ>Y, Canne l, N. Y. The invention He� I� 



the provision of a tubular axle for the hub 

ano i n  the peculiar combination with this 

axle of a t i e  roo 0 1' b o l t  which is passeo 

through the tubular axle ano through the fork 

o r  other part o f  the vehiele-frame on which 

the whefd  is mounted.  By this  arrangement 
upon taking out the lic-rod the wheel  may be 

reaoily removed from the fork without oanger 

of oispladng any of the be a ring-b a l l s  or other 
p a r t s  of the structure, excepting of course, 
the tie-rod. 

Raihvays and Th eir Accessories. 

CAR-�'ENDER.-O. TUIBAULT, Fall River, 
}\tIass. �rhe intenti on in this in stanc e is to 
p r ovide a new a n d  improved car-fender ar­
ranged to readi ly follow the curvature of the 

Scientific American 

BU$inU$ and Pnsonal Wants. 
HEAD THIS COL UMN CAREFULLY.-You 

will lind inquiries for certain classes of articles 

numbered in consecutive order. 1 1'  you manu� 

facture these goods write us at once and we will 
send you the name and address of the party desir­
ing the lIlformation. in every ea!i+ie it is Ileces­
.,ary to give the nUlnber o f  the inquiry. 

JUIJNN &; (]O. 

MarIne Iron Works. Uh lCag-o. Catalogue free. 

I n qu i r y  N o .  5 6 ?' 7"  .-For manufacturers of electrIC 
fans w h ich run with a dry battery . 

AUToS.-Duryea Power Co., Reading, Pa. 

I n q u i r y  No. 56"S.-}1"'or the manufacturers of the 
" l)�ver-ready " el ectrical goods. , 

For hoisting engines. J. S. J\.lundy, Newark, N. J. 

HINTS TU CORRESPONDENTS. 
Names and Address must accompany all l(�tters o r  

n o  aUen Uon \yin be pailI thereto. 'rhis is fo!' 
our informa lion and not for pulllicatioll. 

References to fOJ'llH'r artides or answers should give 
lIate of papeI:' and page or Humber of question. 

Inquiries not :lnswer(,d i n  rpasonahlp time should be 
repeated : correspondents will bear in mind that 
some answers require not a little rpsearch, and, 
though we pndf'avor to reply to all either by 
letter o r  ill this department, each must take 
his turn. 
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traek t o  insure p i cking up of persons 0 1'  other I n q u iry No. 5 6 ?' 9a-:F'or makers o f  electric motors 
Buyers \vishilJg to purchase any article not adverm 

tis('d i n  our columns ,vill be furnished with 
addresses of houses manufaetllrillg o r  carrying 
the same. 

upon an.v difference in the waves, but upon 
the difference of the bodie� upon which the 
waves fa l l . "  Is this the correct theory of 
the relalion of lwa t to l ight '( A. A smal l por· 
tion only of the waves which come to the 
e a l'th f,'(jIll the snn a l'e  a b l e  to a ff e c t  t h e  optic 
nerve and produee l igll t. A rnuch larger P01'­
tiOll of the \Va ves n l'e t o o  long tu P l'Od1lCe 
light in man and m any of tlH'se w i l l  be felt 
a 8  h('at, if  they stl 'ik(� a portion of our lJodips 
\vhieh is  provided with nerves fur p(�reeiving 
the sensation \vhkh we c a l l  warlllth. There 
h: : 110 difference between ilws(� waves' other 
than that of ,vave length. rl'110 tpJ'ln radia­
tion i N  e m p loyed io oeno l e  the Nenrling out of 
waves through the ether of space i n  tId:,;  rnan4 
nero The sta tement y o u  quote i s  i n  agJ'PPlllent 
with th" best modern statements on ihis 
p o i n t .  

o u s t a c l e K  i n  the path of the car a t  a l l  tim(�s w i t h  attachment of emery wheels and polishers . ( 941 8 ) J. S. F. asks : Will you pl ease 
wilhout oanger or unouly inju ring the p e rson 
or otlH'l" obstac les.  

C O .vI B I N E D  STOCK, COAL, AND COKE 

CAlL-G. J;l. SIMON'roN, Vanwert, Ohio.  '1'he 
object of this invention i s  to provide a metal l i c  
strllctme which may be used to transport live 
stock in one direction over a railroad and 
thereafter converted into a car adapted to 
carry eoal,  coke, ha llast,  01' other material  
when reshipping tIl(' car, thns m aking the car 
u :-:; e fn l  i n  transporting fr(�ight any d i rection 
and increasing the earning capacity o f  the car 
by obvia ting the return of the same in an 
emp ty c ondition . 

R A I L-CLIDANI<)!L-P. C. HUNTER and W. C. 
HA�I1lI']}{, New York, N. Y. I n  this  patent the 
i nven tion relates to i mp rovemen t s  i n  devices 
for deaning sno,v, ice,  and the like from the 
" t h ird" rai l s  01' other electric ity-conducting 
rails in elec tric-rail way systems, the object be­
ing t o  provide a device that s h a l l  be simple in 
('on s t l'Uc tion and that may be readily applied 
to eal'S of existing types. 

lJ �; V I C �;  FOlt l'L A C I N G  H A I LWAY-'1'OH­

PElH) }1] H .--TD. 1\1. JO�lGH�  11�nid,  Oklahoma. �rer. 
By rnt�ans of this invrntion a person on a train 
may p la('e Olle 0 1' a n n mllf-'l' of tOl'Vpd(ws sue­
('�sively on ihe rails w i thout stopping ihe 
movpmpnt of the train. T'he device iH hand­
opel'ated entirely, and l)(�ing' light and :-;imple,  
it m a .v  be handled w ith fac ility by the train­
men. 

N l" r- LO(,K.-A. 1\1. "'rLsoN, Cherokee, 
Iowa. B d p tl y  stated, this invcntion relates 
1 0  a nnt-Iock pS})f' c i a l l y  H u a p t ('d · fo r  n � e  a t  
r a i l-jointH a n d  in ana logoll s  si r u c t n l"Ps where 
two ll ll b; a r e  adjaepn t to eueb other and to 
ueviePH of that c l a R K  in which a cOIln('ctiug 
p i eet' 0 1' shank ex tclHls bet\veen the t\vo nntK,  
pach end of the shank ('a l' l'y ing a lock propel' 
working with Ule rl�Rpeeiive n u b :;; . 

RANIJ-CLWA N I N G  A L'PARATTT S . -- W. S .  
Y A N :Ii .\ K 'I'. g l dl'f'dge, � . . J.  I n carrying o u t  t h e  
pl 't'"HPnt· in ven tion 1\1 1'. YanJl:ant con template s 
tlll:' p r o v i s i o n  of an appa l' a t l l s  w h k h  w i l l  1> 1'0-

dlH'e ti I t p r-sand 0 1'  t h e  P J'OIWI' grade, sueh Hand 
heing th ol'ollg'h ly tt-'stel1 and wU8hed in it s IH lN­
�ag'e 1 h l'o llgh t Il{-' a p p a l'a l llR ,  a n d  h e  has par­
t i c u l a l' l y  i ll  view s o  ('onstl'ueting the apparatns 
that sand way be taken from the sand-bank 
and pa ssed to a car o r  bin without oelay. 

PriIne Movers and Their Accessories. 

GOVER:-iOR F O It .vIAR I X I, El'i G l N E S.-.T. 

:\iA'l"l'H J lt: Hl<JN, [it; "Tende lstadtHtrasse, Darm­
stadt, G-er lllan,Y. 'rhe objPct in t h i s  invention 
iR to provide a deviee fol' p reven t ing raeing 
when the prope l l e r  l e a n � s  t h e  \vatel' o r  l1 pon 
the breaking of the shaft o r  the like.  It eon­
sists i n  the dosing of the throttle-valve as 
soon a s  tile pngin(�s,  from one 01' o thpr of the 
caURes lllentiont-'d, excPt-'d a p l'edete rrnined maxi­
mum veloelty. The valve i H  rp-opl)IlE'd a :-:  soon 
a s  the cngin e s  have r C' s u m e d  t h e i r  n o r m a l  
Rpeed. 'rhe displaeement of the v a l " "  i s  cf­
foded by means of a rod eonnected with the 
ship's engillt' s. 

SAFWI'Y S l'ARK-RIIU' T I ;\1 G  I n : V I C I, F O It 

KXPLO S I V I1�-Ij�:N G I N Ij� �':t  H. B.  lIAI N� Los 
Angeles, ( 1 u l .  'Phe invt'll tion (' O m p r i He s  the 
eom bination, with the Rhaft of an exv I Of;ive­
engine and a shiftable rle('t r i c n l  cil'euit-l)l 'puker 
and a spark ing" dpviee ('onrH'(' ted with the lat­
ter, of a cover for tlIp pnd 01' Ow Ahaft, a 
ro('king journ a l  for t h e  (' OVf'r hav ing a r a d i a l  
a rlll ,  a n d  a l ink p i vo t a l l y  connecting :-;11 ('11 
j O ll rna l-al' m  .. witlI the c i l' e n i t-bl't.�aker, whcreby 
upon raising the covet',  thc circuit-breaker is 
shifted conesponoingly. 

De signs .. 

D E R I G N  F O R  A IJ A :-i I l L I<]  FOR l\[ I It l W R R ,  
BRTrSTH J S ,  O R  L I K T'] TO I L E T  A ]{ T J (' L E S .- ­

R A. KELL]m� N ew York, �. Y. T h i s  highly 
ol 'nuliwntal  design f01" a handle,  ('omp I'lscs n 
woman ' s  lwa d  posed at 1he upper p a r t  o f  the 
hand It', a hallllie narrowing then s w e l l i n g  tll E'Il 
('om illg to a p o i n t  at the lo\vel' end in grace­
fu l lineR,  the handle lwautifu l l y  scrolled ano 
fl o 'v f' n�d. 

D E 8 I <l N  J<' O H  A HADGK-J. S.  :\IAr.LERY , 

G ran t s  Pa RR,  Ore.  'rh i s  ornamental  design 
for a btulge i s  neat and simplp, and consists 
o f  a bird's web-foot and a w e l l  c 1ll'vt'd s h i e l d  
rove l'ing the heel 0 1'  u p p e r  part o f  the f o o t .  
with a claw p r o j e c t i n g  s l i g h t l y  from orre R i de 
of the sbield. 

l\'oTJ<J.-Copies of any of these patents w i l l  
b e  fu :'u islled 1>y 1\lunn & C o .  for ten ('ents ('aeh,  
Please state the n a m e  of th" p a t entee, title of 
tllQ Invention, and date of this paper. 

. .  u. S." Metal Polish. Indianapo lis. Samples free. 

Inquiry N o. 56S0.-�"'or makers of tinfoil for 
wrapping moist goods, etc. 

Special Written Information on rna tters of personal 
rather than general interest cannot be expected 
without l'emunf'ratioll. 

Scientific Americfl,n Supplements rpfprred to may be 
had at the ollice. Price 10 cents each. 

tell m e  i f  ilH're i s  a c h eap and pmeti('al way 
of testing electrie lamps, to tell whether they 
arc u p  to the standfJ.l'd clajmt�d for tlWIll 'f A .  

rrhe p rop e r  nlOue of tcsting ele ctl'ie J a m p s  i �  Manufacturers of patent articles, dies. metal stam p­

ing, screw machine work, hardware specialties, machin­
ery and tools. Quadriga Manufacturing Com pany, 18 
South Canal Street. Ch icago. 

Books referred to promptly supplied on receipt 
price. 

of by i1H� llHe of a v o l tmeter and ammeter o r  hy 
a \Yattmetpr.  Yon can then determine ,y lH 'th-

Minerals sent for examination Rhould be distinctly 
marked o r  labeled. 

I n q u iry N o .  6 6S 1 . -]'or makers of gas traction 
engines . 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Ch agrin Falls, O. 
I n q u i ry N o .  56S�.-For the makers of a cigar call ­

ed .. Hood Health Cigar." 

If it is a paper tube we can supply it. 'l'extile Tube 
Com pany, Fall Riv er, Mass. 

Inq u i rv N o .  ,56S3 .-I1'or a large q nantity of screws, 
cold rollp.d thread , havin� fiat bott o m ,  WIth slot on top, 
eIther fiat or round ; all to b e  a b o u t  3-8 Inch or 5-16 in ch 
and from 376 to 9 incnes long. 

Sawmill mach inery and outfits manufactured by the 

Lane Mfg. Co., Box 13, :Montpelier, Vt. 

Inquiry No • •  "i 6S4.-For makers of vending ma­
chines, also m akers of tire extmguls hers . 

W ANT ED.-}1Jxclu sive sale improved automobile spe� 

cialties. SpeCialties, Box 773. New York. 

I n quiry N o .  5 ti8 5 .-For makers of artifiCial ice 
m acli ines , also for plant erectors. 

W anted , ageucy 01' righ t for any good-selling specialty 

or machine. Best raference. vV .. C. Linehan, Cincin. 

nati , Ohio. 

( 9414) T. L. asks : Does the output 
of a uyn a m o  a rmature deppnd upon the num­
ber of t u r u s  of wire abo u t  th(� core 0 1· upon 
the amollnt of wire traversing space between 
the core and p o le-p ie<:e 't 1 s the p u rpose of 
the iron i n  a r m a t u re merely t o  a tt r a c t  across 
it  the lines' of force through which tlH� ,v i r e  
moves ? I s  it true that i n  r i n g  arD1atUl'PS 
ihe wire on the insicle i s  of no use except to 
conduct the cnrrent generated upon the out­
side ! I f  so, why ! Could the wire be ar­
ranged be tween armature c o l'(� and the }1ole­
p iece in coils so that a l l  the w i r e  will  gener­
ate current and so that the current indueeo 
i n  one turn o f  \" i r e  w o u l d  c o u n teract that of 
the next '1  A. The ou tp u t of a dynamo de­
penuS' upon a l l  tlw d C lll(-�n L s  o f  itH deS ign, and 
not simply u pon the t,vo which y o u  name. 
TllO numlwr of l i TH " S  o [  force c n t  p e r  second 
determines ilw volts ; the size of the wire de­
termines the am pel·cs.  rrhe iron of the arma­
turc core i s  to furn i s h  a path o f  l o w  rnag-nf:'tic 
l't-'sis'iance f01" the l ines of foree from onn I n q uiry No. 56S6.- F'or the makers of the stamp­

ing mach ine, for stamping on alumin ium , called the 
• .  �im p J ex. " p o l e  piece to ilw oLhcr.  rrh e  wire i n  the 

In b u ying o r  selling patents money m ay be saved 
inside of a ring arma t1]l'(� is of J10 use excep 1-

an d time gained by writing Chas. A. Scott , 340 Cutler 
aH a conductor. 'rhe tUI'nH c u t  the l ines oJ 

Buildmg, Rochester, New York. fO I'('t� ill the oppositp tl i l'eetiol1s to those on 

I n q u i r y  "S o .  56�7.-For makers of  an i c e  cream the outside and ('a n n o t  as'� h ; t  tllPse i n  p r o d u c-
freezer consisting of ti or 8 mdividual cylinders. ing an eleetromoii v e  force. A drum armatu l' e  

'l'h e  largest manu facturer in th e world of merry-go ­

rounds, s hooting galleries and hand urgans. For prices 

and terms write to C. W. Parker. Abi l ene. Kan. 

Inq u i ry N o .  5 6S� . -I(�or makers of tattooing ma­
ch ines , also supplies fur tattooing. 

The celebrated " IIorns by-Akroyd " Patent Safety Oil 
Engine is built by the De La V ergne Machine Company. 

Foot of East 138th Street, New York. 

has a 1 1  i t s  wire a<:tivC' and of Hel'vicc i n  gencl'-
at-ing electricity.  

( 9415 ) M. P. C .  says : Please answer 
the fo l l o w i ng q ll(�sli()nS' : 1 .  I n regard t o the 
gaH b l o w p i p e  dc:scribed in " E xperimen t a l'  
HeiC'nce," \v h a t  should b e  t h e  diameter tlu (l 
lpngth of t h e  outside tube ? What i s  t h e  size 

I lI qu i r y  N o . 5 ti S,\--For hand pumps capable of 
of the h o l e  in t h e  eno of the l a rge t ul)(" , 

use to 40 lJounds pressure, for air receiver. \Yhat i s  the inN ide diameter of the small  o r  
'V e  manufacture anything in metal. Patented arti­

cles. metal stamping, dies, screw mach. work, etc., 

M etal Novelty 'Yorks, 43 Canal Street, C h i cago. 

I nq u i ry 1'\" 0 .  ;,) 6 90.-J-for a good, Rervi ceab le,  light� 
draft boat abou t 20 feet ]ong, for u s e  OIl the Mississip p i  
RIv er. 

I n q u i ry N"o. 5 6 9 t .-'\Vanted , a practical garbage 
crematory. 

I n q u h · y  N o .  5 692 . -For manufacturers of the 
Haunted Bwing. 

I n quiry :" o. 5 6 9 3 .-}"'o r  manufacturers of porous 
stones or material suitable for filtering waf er. 

I n q u i ry N o . 5 fi 9 Ll . - -\Vant o d ,  refined kerosene i n  
eases a n d  barrels of ti2 g a l l  O Il S ,  for ex port. 

cl��:f(��tt�
y
�.O .  5 69 5 .-For manufacturers of m e­

I u q u i n r  No • .  5 6 9 6 .-For firms d esiring pattern 
work,  in quanti tIes. at cust. Derby's Patt ern and Model 
\Yorks, Perth Amboy, � e w  J ersey. 

J u q u i ry No .. 5 6 9 7' .-11'0r part ies t o  manufacture 
several dental (leviees, lllCludillg forceps. 

I n q u i l'Y N o .  5 6 9 S . -For m anu facturers o f  lawn 
cli p}Jers or m o w ers otllcr t h a n  unary or Beal mo wers . 

I n q u i ry N o .  5 6 9 9 .-For the manufacturers of the 
. .  Crown Corking Machines." 

I n q u i l'Y N o .  5 700.-1"or the manufacturers of t h e  
Ly man Boat. w h i c h  is n. round t u b  s n ape, made o f  r u b ­
lJ er. w ith heavy ru bber legs and feet,  designed f o r  
sport�mIen'H use,  a w l  so cOJlRtrncted t h a t  one c a n  sit in 
it and paddle around by means of his feet. 

Inq u i ry N Q .  5 7' U l .-li""'or manufll(�turers of wool· 
scouring m achinery. 

I n q uiry N o .  570'.!. -"fj"'or lllanufacturers of a stamp 
and envelope mOIstener, made o f  sheet iron or tin. 

I n q u i r y  No. 5 7 0:1 . - For manufacturers o f  patent ... 
cd fodder forks on contract, m ade of cast steel . 

J n q u i ry N o .  5 1 U4.-For a m ach ine that will rivet 
botb clIds of a bar at OI1(:e, 0110 in ch apart. 

I n q u i ry N o .  a " O a .�For m akers of furnaces for 
smelting lea(l, tin and Rabbitt dross. 

I n q uh'y N o . 5 'i O fj.-For a sma1l canning o utfi t. 
I n q uiry N o .  :> '01 . -For machinery to manufac­

ture handkercb iefs b y  weaving. 

I n q u i ry N o. a 7 0 S .-�'or Machlllcry to cut, h em, 
etc. , cotton or linen c loth into h andkerchiefs. 

I n q uiry No. 5 7 0 9 .-]'or apparatus to weave, cut 
and bern handkerchiefs when made from pi ece. 

inHi<le t u lw 't l �' i t  neee,ssary to !lave t h p  
end of t h i s  t u lJe eOJl t r a c i c d  0,0;; of an i n e h  ': 
A, 'l�he lpngth and diamctpr of the on tsidp 
tu!Je in t ile gas bluwpipe i s  of l i ttle e o n ,,'­
(ll1ence. A h a l f  in('1l w i l l  be a m p le t o  admit 
tile n{�eeRsary gas. The hole in the end of 
the larger tnbe is a quartct' i n (' h ,  n s i s' �tat<-'d 
in tlH� dC R("I'ip t i on i n  the book. The sIll a l l  
t u b e  m a y  be � i n c h ,  w i th a tip \vhm;;e OP('I1-
ing I s  O , O � ,  as gi ven . Y o n  s h o u l d  h a ve a t i p .  
since yon can n o t  get a tube line en ough with ­
o u t  a tip,  a n d  if y o u  c o u l d  it ,vo u l d  soon clog 
with dust.  :.! .  C a n  a l l  t h c  flames' 1'e q u i l'pd f o r  
amatenr glass h l o w i n g- he p r o d u (' c u  '\vith t h i N  
b l o w p i p e  '! A .  T h e  !t a m e  of this blowpipe iN  
adaptpd to small  jobR 0 1'  gl:1R8 b l o\ving-, as iN 
Hta t N i  i n  t h e  boolc "T (}  a r e  n o t  ahlc to a d d  
an,vtlling t o  :\1 1'. Hopkins's  wOl'k.  R .  Can acety­
lene gas be used in t h i s  blowpipe,  and vdll  
the generator deR\.' l'i bc�d i n  " I;�xpt'rirnell f a l  
f;denee · '  p l'od n ('e t h e  gas fa s t  enough '! .... \.. 
A('etylpTle c u n  bo us('d in p l aee of strf'et ga:-; 
if you \v ish,  and i he genenltor dcscribl�d i n  
" E xperimcntal Science" w i l l  furnish gas 
enough for the purpose. 

( 9416 ) E, P. W. writes : I wish to 

er the proper amount of (�u rrent is' tOll s lI I1wd 
by tlH' lamp.  Thel' e  is no s i m v l p  11w 1-110<1 of 
lll PaSll 1'ing ('andh� J)(JWf'l' ,vhieh yOll enn li se, 
sine c  the l a m p s- do n o t  givp the Sn R1(� candle 
power in diffel'('nt d i l'Pc J- ions,  rrlH� l'a l pd ('an" 
dIe PO\VP l'  is a rriean or average of all 1 h p.  l ight 
Rent out in all rlireetiong. I f  the b u l b  haN be­
come dark wi1  h age on the i nside, it Hhol l ld 
be replaeed by a new lamp. 

( 9419 )  W. R. writes : Would you 
k i n d l y  inform m e  through your paper how I 
rna,Y be ablE' to obtain the gray eolol' on a 
leveling instrumen t '! A. relw steel -gray {in i �h 

on brass instru ments IS' obta ined b y  l'e1jni �h­

i ng. :b'irst clean o ff  the 010 la('quer with a l co­

hol. rep o l i s h  all the sllyfaees to an even 1 1l �hll' 
o r  dead ii n i s h  and rn akr e very vart e h 'an from 

g'l'f'ase o r  fing'pr m a l'kR', Then irn m p l'HP i n  a 

solution of one ounC0 of arsenic clllol'idp to one 

pint of water 01' in proportion for la rger q1l an· 

ti t- ies,  until  the desircd <:0101' is obtainpd. 

\Va :::;h in clear warm watf'I',  d r'y in sawdu st, 
warm and relaequcr with u thin an<l pale 

solution of bleached shellac i n  methy l a lcohol. 

US" a broad camel' R-hair brush. 

DIE 
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NEW BOOKS, ETC.  

VERWERTU]';(1 DES S'1'I1UTUS FUlCR 
TF:C rlNISCIIE ZWI': C [{ I': .  Von Prof. Dr. 
N. Wender. Mit  8 8  AbbildungeIi. 
Vienna and Leipsic : A.  Hartlebtln. 
Large 8vo. Price, $l . GO .  

Low-grade a l c oll o l  i s  destined t o  lw('ome o f  
grpat i n d u s t r i a l  v a l u(' as an pngine f u p l .  TTp 
to -UH� Il l'('Spnt t i m e .  thpl'e has been no work i n  
G p I'man i n  w h i c h  tllP tpchnieal  uti I ilm1ion o f  
a lc o h o l  has I)(,Pll di scussed w i t h  anylhing l i k e  
t h e  th ol"onghlH'NS technologists deman d. T h �  
p r t:-' � p n t  b o o k  s p p m s  w p l l  c a l c n lat(�d to s u p p l y  
t h i s  wan l .  "Ht l' l' iren l i n g  of t h e  ml'tll O d  o f  
u t i l i :r. i n g  n l cohol  i n  v a r i o n s  COll n t l' i E' :4 ,  1 h e  
a n tItOl' de N ('l' ioPK methods of produc ing a k o h o l ,  
n }('ollOl i l l u m ination,  a l c o h o l  cooking' and 
lwating' a pparatus,  aleohol  Ill otors aIHl  Uli lo­
rIlohiles.  I n  a In' ie-E chap ter the author 1'P­
v i e w s  ihe u t i l i zat ion of a l cohol in cll e m i c a l  
industry . 

A Tm:ATIHlC 0:"1 THE PHTNCIPLES AND PRAC­
neg OF DOCK ENGl:'\ EERING.  By Brys· 
son C unningham, B . E .  London : 
Charles Griffin & Co. ,  Lirt Philadel­
phia : J .  B. Lippincott Company, ] 904. 
8vo. ; Pll. 5 5 9 ; 34 folding plates and 
468 illustrations in  the text. Price, 
$ 9 .  

From a prn<:tical  point o f  view, t h i R  l R  a 
work t h a t  ('an hardly he too high ly ('OlJil­
rnended. I t  11 :1 8 a l s o  a <: P l ' t a i n  lI i Ntol' ical  yalne 
that should i n (, l'ease vv H h  Y f--'U l ' s .  N o onp ran 
Ja i l  lo a p p n ' e ia t e  t h e  h i g h  i m p o r t a n t'e o f  1 h e 
suhj e c t  i n  i t s  l'P l a t i on to COHl llH ' I'C(--' , ilIHl 1 1 ('n f'P 
In ihl l'f' l a t i oll Lo m u n i c i p a l  nnd n a tionn l IH"OR­
v e' J' H.\'.  \Ve h a v c  not Rp:l('e t o  l'P v i p w  t.hp 
V(l l l 1 IllC in t h e  m a nnpr i t  (]t-'SPI'VPf;, bil L ,  t o  give 
some idea o f  t l l t-'  (' ont('uts, ,ve may �a'y 1 hat 
the practica l side o r  (lock pngineering i s  dealt 
w i t h  n n d p l" tIl(' fo l l owing hrading'H : ] )()t:k 1 )e­
r:-; ign ; Cons L \' lH ' t i v (�  App 1 iuneps ; l\Ia Leria l s ; 
Uock and quay "� a l I H ; ]�� n t ralleeR,  P a s Ragt' R, 
flnd Loek� ; .J(�ttks,  \Vhar fN, and Pi('rs ; Hock 
G a tt's a n d  C a i :-;sons ; T l'um·dt Sh('ds and \Yare­
h O ll S C S ; ])oek B l' idp;(�R ; O l'aving- and It(�pair­
ing UOd\:N ; and \Vol'killg 11J q n i p m('ll t of Docks. 
The diagrH lll H a n d  i I l n s t l'a t io n R  a rt-' a ll m i l' u b l p ; 
p la n s  of many of thp p l' ineip n l  ooeks of the 
w o r ld are gin'n. and a dps ign for a Ill odp] d(wk 
HystPIll is  o fT f' l'ed. T'he hook shou l d  lit-' in the 
working l ilJl'al 'Y o f  a l l  who a r e  i n t (� l'('st('d in 
any p h ..-u-le of h a rbor i 1l1 IlJ'ovement, 01' in the 
m a c hinery and a pp l ianccs used in slich i m­

p rovempn t.  
I n q u i r y  N o .  5 7 1 0.-For the m anufacturers of th e 

int ernational ty pewriter. 

l u q u i t' Y  N o .  :i 7' 1 1 . - For m akers of th e vacu u m  
d l t" c  or suction shoe f o r  walking upside d o w n  on t h e  
cei l lng. 

I IH l u i l'Y 1'\0. 5 ' 1 2 .--]'or a toy banoon for experi­
m ell L1I1g. 

flseprtain the p l'oper place t o  p u t  an air-cham­
b p r· i n  connection w i t h  a n  eleva L o r, to prevent 
a ram which i s  caused by a s lH l<lcn close of the 
c l p \'ator ynlve.  If ov? l a rge should til e chambpl' 
he il('eording; t o  t h e  s u p p l y ? glevator m e n  say 
the 11 0 l' b:ontal  ('h(-'ck v a l v e  i s  the <: u u se of the 
ram. Is it 't 1 make thiS' i n q u i r y  as I a m  a 
\vatpr-mf'tel' m a n  a n d  w(' hayc :l great ( L a l  
o f  t rouble w i t h  our metel' S  on e l e v a tors on 
ll c ('onnt of the r a m .  A. \y(� apPI'phpnd th a t  
;vour tronbles from water ram a ri Ne from n Uf'­
ii cient s u p p l y  o f  a i r  i n  the a i l' chamlwr.  I t  i s  
w e l l  kno\vn t h a t  ,v a t e r  nu(]er g r c a t  }J 1'('SSll l'P  
a b s o r b s  the a i r'  i n  an a i r  ('hamlIPI', and b(��ic1i'�' 
a chamber f u l l  o f  a i r  with n o  Jl I' C' s S lI l'e w i l l  bp 
cornpresR{�d to less than ] -H of tIl(' capacity o f  
the chamber, RO tha t y O ll l' S · in e h  p i pe undpl' A 

J ;-H) pounds p l'eSi-\l1 l'e  w i l l  h a ve les8 t h a n  7 
inehes of its ]eng'th fi l l e (l  ,v i t h  a i l' ,  \vh i ch i H  
n o t  enough t o  t u tU)  l i P  the> watrr r a m .  SY C'  
adviKe to t a p  a s m a l l  p i p C'  i n t o  1 h e  a i t'  ('ham -

SlTllE NT'S lVI<\NUAL O F  A SERIES 

QUAVI'ITATIYIC F1XPEIll�IENTS. 

Dayton Clarence Miller, D . S c .  

OF 
By 

Bos-
ton : Ginn & Co., ' 1 9 0 3 .  8vo. ; pp. 
404 . Price, $ 2 .  

r n q u i l'Y No. 5 7 1 3 .-For makers of board suitable 
for pl aying cards . 

I n q u i r y  1\" 0 .  :) " 1 4.- For m achinery for making 
paper and straw board from straw. 

I n q u iry N o .  5 7 1 �') .-F()r IIlakers of mach inery for 
m aking t owels.  

I n q u i ry N o .  5 7 1 6 .-For machines for cutting 
to bacco leaves, green or <try. 

I n q u i r y  1\0 . . ,) 7 1 7 . -Fol" m akers of a m achin e for 
breaking cocoanuts tIlHl rClllOVlIlg' the kernel. 

I n q ui ry �o. 5 '7 ( �.-Fol' manufacturers o f  ice­
making machinery for family use. 

bel' a� the bo liorn and ( 'onw'ci- a h i gh-v rE' ssll n�  
a i r  p u m p  t o  li l l  1 h "  r h a m lwl' w it h  air a t  ttll' 
water pre�sure"  'rh i s' w i l l  giyp enough elas­
licit,v to preypnt watrr r a m .  rrlw locution i s  
correet a n d  n o  o t h e r  dwngc is  needl'd. 

T h i N  text-book of physics i s  haseo upon the 
('OU l'R<' gi ven to the. sop h o m o re elass i n  ihe CaHe 
8chool of AVplipd Rc ience. The sl-'leeLion ·of 
t h e  proll l l> m s  a n ti  t h e i r  trpatment is  tlw result 
of t\vplvp YPH l'S'  teilc hing cxperience, and the 
grade of work is  that of the eourse in general 

( 9 41 7 ) J. "\'11. L. says : In looking over " hysil' s  w h i t- Ii  is t a lll.(ht in (' ol leges a n d  teeh­
a copy of "Fil'st L n sson s in Physical  Rch'lH ' C · '

I 
n ic a l  school;:.;.  'f11w Revcral i m p o [' tant exe rcises 

T fonnd the fo l l o w ing ( OIl h e a t ) : "Thl' d i ffl'l'- '] J '" hi'r'e printed fo r the first time in a labora­
('Il<' P in the R('n sation of warmth and V i R i (Ju tory manual ; H n d  among o t h e r s  that are gi ven 
prodnced by the ether waves does not oepend a more etllcient treatment than is usual In such 



book8, are tllo8c eOlH'(� l'nillg the comval'if:l,on 
and ( 'al ilJl'a Li()ll or g nlll u u it'd scales, the ual­

Ul] ('f' , d(' n;..; i t y  uy Ll y <i l 'os i a l i e  weig'hing, tl1(�l'­
mOllH' U',Y, caliura tion of the l'mumctel'� and high 

tempc ra ture nlCaSll l'elIwHt�, the rneehanicaJ 

equiv llen t of heat, pho tometry, spectromet ry, 

the cap i l l a ry e l ectrometer,  and the like. '1'he 

bo�k i s  i l l u s t rated by 1 �() di agrams. I t  i s  cun­

cise in sty le, a n d  ,vill be found o r  great assist­
an ce i n  the teaching of ph ysics. 

STEVEKSON'S SEA G lI lllE AND YACHTiNG 
MA1HJAL FOR 1904 .  Edited by Paul 
Eve Stevenson. Published by Gard­
ner & Cox, New York. 16mo . ; pp.  
219.  Price, 25  cents. 

An excell<;nt man ua l fur i t s  p u r p ose. I t  con­

tains everything that a practical yach tsman 

needs to know, and a l a rge amollnt of very 

u sefu l information t}e sides. The tide t a b le s 
are ('omp h' tp ,  a n d ,  o f  COUl'He,  thoroughly up-to­

date. T'h e i n formation l'p l ative to w aterway .s, 

anchonq:�eH, l i ghthou�eH,  eUrl'entR,  and the vari­

OliS item H that ure essential to sum me r c [' ui s �  

ing i s  p a r t i c u l a r l y  dptailPG and complete.  'I'he 

m a n u a l  h a s  the advan t agp of be ing a s i z e  that 

can be slipped into the pocket, i nstead of being 

left t o  be stowed away in some locker, where 

it wonld be most inaccessible when i t  was most 

nee ded. 

BUILDEltS' ARCHITECTl;RAL DRAWING SELF­
'T'AUOII'l'. By Fred. T. Hodgson. Chi­
cago : Frederick J. ' Drake & Co., 
1904. 8vo. ; pp .  262. Price, $ 2 .  

:M r. H o dgson, i n  writing t h i s  book,  hUH com� 
piled from the various voluminous w o r k s  on th e  

su bjee t , a n d  from h i s  own kn o w le dge o f  al'ehi� 

tecture and bu i l d in g, H very lwl p fn l handbool, 

fo r young men engaged in subordinate p o s i tions 

i n  these trades, ,,,110 have n o p a r t i c u l a r  knowl­

edge of drawing o r  geometry, bnt wh o , if they 

should acquire a fai l' working knowledge of 

these su bj ects, would be capabl e of fi l l ing, 

w i t h  credi t ,  bette r p osi t ion s. '1' he book is writ­

ten in concise style,  and i s wel l i l l ustrated 

with sr,me 250 odd drawings. I t  shoul d be 

found very helpful by a l l  WIHl are tryi ng to 

seeme a working knowledge of a r chitectural 

drawing. 

CATALOGU�; OF 'rIm NATIONAL FIREPROOF­
ING C02l!IPANY. By Henry L. H inton, 
Engineer. New York : The National 
Fireproofing Company, 1903 .  1 2mo. ; 
pp.  about 250 .  Price, $ 3 .  

This handbook forms a n  abridged edition of 

th e  larger work to be b rought out by the ;\la­
tional l" ireproofing C ompany , and which, it is 

expected, will deal very completely w ith fire­

proofing materials and construct ion . Th e p res­

ent volume i s  printed from p l ate s  that will  be 

nsed in the larger one. an d  is  i ssued i n  t h e  

f o r m  of a pocket manu a l , being: n e a t l y  bound 

i n  flexib1e leather tovel' s .  T h e  s:-nnple pages 

i t  conta in s  are taken rn a i n l y  from the second 

and third divisions of th e l a rger work, w h ich 
treat. of "materi a l "  a n d  " Hafe l oads : ' T h e r e  

are also, however, a n n robe l' of pagE'S o [  sp ec i ­
fication s  of floor constl'll c t i oIl, entitled "1\iodel 

Floors," and a seri E' s of "mornrnt o f  reRistance" 

tables, which make the handbook qu i t e com­

p lete, since, aside from their spe c i a l  uses, they 

can also be u sed for obta i n ing t h e  safe loads 

of the beams, and consequently ca n  he made to 

take the p l ace of the re,bh,s i n  the r o l l ing mill  

catalogues, which tables have heretofore gen� 

era l ly been nsed for obtain ing the sa fp loads 

for t he d i fferent sections of ste('1 I -he ams an d 

channp } s . rrhe hook h o s  n u m e r o u s  b l ank m em -
ol'andum pages ; and as it is the fi rRt c oneert€'u 

effort from a sd e nti fi c standp o i n t  which h a s  
been made to thorons-h ly trpat o f  t h e  mate ria l s 

now in common 'Use, as w e l l  as the methods 

prevai l ing, in the constru c t i on of fi reproof 

h u i l (ling8, it shou l d  h e  of great use to all those 

engage d i n  the building trades. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

June 2 1 ,  1 904 

A N D  E A C H  B E A R I N G  T H A T  D A T E  
[ See note at end of list about copies of these patents.] 

A(lj ustable bit, W. H . de Roseaa . . . . . . . . . . 7G:1,072 
Agl'ieultul'ul hniler, Marrs & 'Volf . • • . . . . . .  7G2, H20 
A i l' hl'aluc', Graham & Potts . . . . . . . . . . . . .  76:.:!, :JU5 
A i r  llrakp, ,"Y. O. Munds . . . . • • . . .  76;J,:aU to 7():�, :J�2 
Air eompJ'essor, hydraulic, .J. H. Alexandpr 763,2:-)9 
Amnsement appuratus, "T. S. Tothill . . . . .  7G2 , mm  
AllellOl', Jaml ,  A .  Ca�tC'lin • • • . • . . • . • • . • . . .  7G:� , 258 
Al'lIli('u tor, I�, B. 'rope . . . . . . . . . • • . . . . . . •  ' 7(j:�, Ogl 

Ashl'�, apparatns fo]' s<'v;uuting eoal and 
('oke from, C, N .  Paver . . . . . . . . . . . . . .  7G3 ,018 

A utosJeigh, "" . C.  "V('iss . . . . . . . . . . . . . . . . 763, 232 

Balancp lpaf. ('('lluloiu VNvptual daily, ".,.. 
Ii' . ])odsworth . .  , . . . . . . . . . . • • . • . . . . • • .  76.Q,091 

Balillg p n'8S,  n. Larose . .  ' , . . . . . . . . . . . . . . 76:3 , 005 
BU I'l'('l doser, H. L. lflanick . . . . • . . . . . . . .  7fi:� , 1 72 
Batti.�ry plate, H, C, Porter . . . . . . . . . . . .  ' 7(i;3, �322 
flpadwor:o-;: loom, W. "'T. Dinwiddie . . . . . . , 7G::,OfiO 
Rp<i, Rofa, .J.  Christensf'n . . . . . . . . . . . . . . . .  7G3 , 1 5G 
Bt'dslt'ud tray attachment, H. B. Half':5 . . . 7G:3,2.s1 
B{"lt punching implement, 'V. W.  "''''oodley 7(j:�, la7 
Bin(lt'l\ loose leaf, Gresham & Schade . . . . .  763 , 1 76 
BiL S('E' Adjustable bi t. 

7(j:�, 017 
7G:l,27H 
760,H7 

Blotter holder, H .  T. Patterson • • . . . . . . . .  

BolRtpr, body, J. Green • • • • • • • • • • • . . . . . .  

Bomh lance, F'. F}, Brown • • . • • . • • • • . . . . . .  

Books, etc . ,  ornamenting the edges of, R. 
11ipgpl . . . . . . . . . . . .  . . . • • . • . . • • • • • . . . .  763 , l D G  

Hottlt', non�refillabli.:". G. W. Filhrnn • • . . . .  7(-)2,nD2 
Bottlf-', non�1'efiIlahlp, A. Johnson • • • • • . • • •  768,290 
HoHlt"', non-refiIlalllE', C. F. Rohwer • • • • •  763, 328 
HottlE' washing UPPllrutU:5, Ii"" Goebel . • • • .  7fiB, 1 74 
Box or ('andy cover, A. J. Field • • • • • . • • .  762, 894 
Bracket and support, H. F. Keil . . . . . . . . . .  76.'3,061 
Bracket and snpport, H. F. Keil. reissue 12,231 Brake hanger, non-chatteriD/l:. R. C. Taylor 762,9(16 

Scientific A.merica.n. JUbY 2, 1904:. 

" St " Foot ana af Power 
S

c
rew Cutting 

An��r;tc Lathes 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, 

Seneca falls, N. Y., U. S. A_ 

Toledo Ohio,USA 

��_VUlcan Iron worKS co. 

Br�ad cutting machine, C_ E. Poignant Br�('k m ;lI'h iIw, J . .. A . Coth r a ll . . • • • . . • . • . .  nnel  .. or til(' <!k', hollow, A.  G illett • . . . . . Bl'iqul'Ue fOI'Il1 i l ig uUl dl il l t ' ,  C .  D. Jenldm;. 
B rlll:'h cuttt'r, L . . K (;:l II Il('tt • • • • • • • • • • • • •  Brush, pneumat,k, .K B. llowPiI . . . . . . • . . .  Brush, resprvoil' o r  fuulltain, .J . Ballance • .  

H lltkt't l'levatur, chain, H. M. Bal'llgrovc r .  BHl'lii.'r, If. W. Mel'l'ill . . . . . • . • . • • • • • . • • • •  l!Uttoll, tufting, 1f. A. NeiuPl' • • • • • . . • • • • .  Caieulatillg llltH�hiHe ai.'tuating- mt'ans, Ii'. 1'. MeBel' ty . . . . . . . . . . . .  , • . . . • . . . . • . . • . .  7(i2 , H2.s �alipt:r�, adj nsta,lll(', \V. K. H. \Voerllcr . •  7 ti2 , H7 1 C a n  fiIIll1g illIH'bIUP,  .J . C .  \Vintcl's . . . . .  ' . 7U;{ , 1 :W Cmw and stool, eomlJined, Iv!. �'. Dougherty 763, l()t} 
Cant huok, N. Blalldll't . . . . . . • • . . . • . . . . • .  7(J;;,24U Cal' tll'alie, Ii�. ,"ViIliull1B . . . . • . • . . . . . • • . . . .  7ti3 1:J4 Cal' brake safpty a ttaehment, J . B. \\-'right 7()a:;HG 
C a l' door fasteJ1l'I', C. \V . Booth . . . . . . . .  , . 7U:'!,U.sl Cal' drop (}OOI' awl opcqltillg lllcdlallhnn, D. 

C. COl1l'tlH'Y • . . . • • . . . • • . • • • • • • • • • • • . •  7Ga, 2Gti 
('al' mover,  It. F.  & J.  Ie. HagemH Jl . . . . . .  7G2,UOl 
C a l'  _ operatillg llledmnhnn, Ultillpillg, �.  J. 
( 'a l.,J (�l<��ll�:1l (� : . i;. · 'It:I���'� ' .

.
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. 
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.
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.
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.�:�,:��� +��:i78 
l'tlr8 by hand, <i('vict' -fol' v rovelling railway 

o r  tram, iI. ,T, C('hl' . . . . . . . . . . . . . . . . . 7(j2, Sm� 
C u rburder, .T.  Uuthv('u . . . . . . . . . . . . . . . . . .  7(j;J , 1J74 
Carrit'l'�fl'allie, foldillg, A. 11. O .  G.  Bt'l'ns . 762, !)7U 
C a rv i n g  lllHdlille,  II.  N ('wllousp . . . . . . . . . . 7ti2, l):m 
C ash (�ontl'olling appal'atu�, R. & \V. Schnei-

der . . . . . • . . . . • .  . . . . . . . . . . . . . . . . . . . . . 7(}:::;,025 
Cash register, C. G. Heyne . . . . . . . . . . . . . . .  7G2,n03 
Casler, G. W. Smith . . . . . . . . . . . . . . . . . . . 763, 21 4 
Catehel', automatie, A. J. Maskrey . . . . . . .  7();l , 192 
Cempnt block m a king machine, 'V. 11'. 

llpeler . . . • . . . . • . • . • . . • . . • . • . . . . . . . . . .  , 7H2, {)37 
Chalk holdf'l', E .  Johanson • . . . . . . • . . .  � . • .  763, 060 
Clmtela ilh', watch, A. I�.  Epple . . . . . . . . . .  76:�,097 

WO N DE R  Acetyl ene Burners 
Price jt ItE 'J' IIE B E :-! rr 
4{Jc. each. Sold by good d eulers or write 
'(She STATE LINE MFG. CO. 

9th & 10th Sts., Cllatt..:ulOol;a, 'rellu., U. S. A. 
-- ---------- ._-- ---- _._--

World's fair Visitors 
Wil! pro1fit b y  add! ng a trip to Colorado, Dtal! or th e 

ie���; v?;i��� tourmg tho delightful Rocky l\fouutain 

Denver & Rio  � rande Rai l road,  
W�!l ch h a �  ,more seeD ic attractions. mountain resorts m l11eral S}Jl'111gl'\, and buntlng and tishmg groun ds. than ally other line ill th e  'yorId. ' 

. 'l'h r!  in:v i,gol'ating climate of Colorado makes it e�pe· C1ally mVltmg for a s ummer vaeution . As health re­sorts )lanitou, Colorado Springs Glenwood Springs aud Salt ] ,ake City, are world�famed: ' 
. J�cw, excursion rates prevail to Colorado and Utah ':,lU all Imcs, a l l owing l iberal st opMovers at and west of Colorad o pomts. 

, fl'hrongt1 car Elervice �l!0m. St. Louis and Ch i cago to ( olorado, .ltab, and Cahfonna pnlnts, �upf!rb dining 
cars, servICe l1.-la�carte, n aU through trains. Beautl­
f;;}�Yt�justrated booklets will be sent free on applica-

S. K. HOOPER, n. P . & T . A .  
D enver. (J olo. 

Improved. Simple. ('hpck hohlpl', It. A. Laehm aIlll . . . . . . . • . . .  7()2,91G 
C ho('o}ate crt'am eggs, dipping frulll(' for, 

TARE THE N I C I{ EL ['LATE ROAD FOR J .  Ha"ssl"r . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 62, 978 
TIlE !'S'l'. L O U I �  FAIR,. Churn and freeze!',  comlJined, ,J. It. Y ar� 

"Globe" 
HAI:iO L I N E  

Reliable, Economical. 
Substantial. P r i  c e s 
Right. Guaranteed. 
Write for Catalogue. 
Built by . . . _ 

Lowest Rates and many unusual privileges. Special 
$U.OO rate on certain d ates. F'ul] information on appli· 
cation to local Agents, or R. E. P,ayne, General Agent, 
291 Mai n  fit .. Buffalo, N. Y ., or A. W. Ecc lestone, D.P.A., 
385 Broadway� New York. 

hrough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  763, 139 
CircuH interrupter fol' jump spark coils, C.  

H. Flsdler " . , . . . . .  " • . . . . • . . . . • • . . .  762,t}93 
Clamp. Spp Pipp clump. 

Marine E ng ines 
P E N N S nVANIA IRON WORKS C O . ,  Ph i l ad e l ph,ia , Pa. Clasp, Ii'. A. N e ider • • . . • . • • • • • . • • • • • • • • •  763 ,0 14 

Clasp, J. Jenkins . . . • • . . . . • . . . . • • • . • • . . . .  763, 343 

Mart' ne Motor(! Clay, machinery f o r  separating stone from, 
'" A. Sauro€, . . . . . . . . . . . . . . . • • . • • . • • . • • •  

Clip, J. A. Maycrs . . . . . . . . . . . . . . . . . . . . .  . 

7 G:� , 022 
763 , 30:1 
76:l, :10:) 
762,n8� 
7G3 ,OD2 
7(J;i, (HO 
76:� , 28n 
7f.1 , 012 
7G3, 159 

and 136 Liberty St" )lew York. [1.  S .  A.  

l"he Ap p l e  U'fOMATI If you want a Gm'lOline 
Motor. with all the good 

poin t.s ann none of 
the bad. buy a " R E  L I A S  L E "  

Eitber jump or make 
and break Spark. 

Clothes line, A. D. l\Ioyc . . . • • . • • • • • . • • • •  

Clotlle8 ,vringer, W. Bnlke1py . • • . • • . . . .  

Coffin. J.  Donahue • . . . . . . • . . • . . . . . . . . • . . •  

Coill coutrollPd machine" P. I�. BC'rger . . .  . 

Coin fn'l'li appa t',-ttuB, J. Jofeh . . . . . . . . . .  . 

Corn b, C. E . Millpr . . . . . . 0 • • • • • • • • • • • • • • •  

C �)mhillg wl1E"el, F. L. Cross . . . . . • . • • . . . .  

Com tmstion regulating means, J. M .  W. 
Kitehen . . . . . . . . . . . . . . . . . . . . . . 762 ,912,  7 62 , D 1 3  

}'or '� a !il  J�Jl2"inl'''', I�aulI (>b<-'Jii, ft. C 
AutonlobHt's, t!'t,(.,. • 

No more b e l t, hattery a!Hi ('Olll 
mutatol trouhles, Dirt :'tIHJ 
waterproof . Easi I \" attached 
increa�es power and spped. 
Send for full particulars on om 
ig'llliion apparatus. 

'I'he Dayton EleetJ'j'cal Mf.e:. CO Concretf' pCC's, forming, E'. Shuman . • . . . . •  763, 2] 3 
= __ =�_--=-_____ --- __ .� _ __ �_� Condenser, 'I'. M .  Eynon . . . • • . . . • • • . . . . • •  7(;3,160 

Con(luctur8, safety d('viee for strong current 

Boston � aso l i n e E n g i n e  Co.  
134 Broad St .. Bo'ton, Mass. !:IS Reibold Bldg., Dayton, OhIO. 

• 

For Gasoli ne Engines and Cyli n ders 
All kind::; of Automobile Ca�tings. 

FRONTI ER I R O N  WORKS,  2 A u b u rn Ave . ,  Buffal o ,  N. Y .  

Automatic YoU-Ammeter 

Is designed and calibrated espec· 
ially for tC.:lting batteries on !ras 
oline automobiles an d launches 
and for any other use of like ca� 
pacity. Accurate and sub8tan­
tial. Ampere reading made sim� 
ply by pl'eSslI'g' button. The 
m ost cOllvenient and complete 

battery tester on T he market. Volt-Ammeter $6.00. Amperemeter $ 5 . 0 0 .  
Atwater Kent Mfg. Worklll, 110 N. bth S t . ,  .PhiJadel}lhia, P a  

ELECTRO MOTOR, SIMPLE, HOW TO 
rnakc.-By G. ]\11. Hopkins . Description 01' a small el ec­
tric motor devised and constructed w ith a view to as)l.ist .. 
ing amateurs l,() wake a motor which might be driven 
with advantage by a current derived from a battery and 
which would hav(' sufficient power to operate a 'foot 
lathe 01' an y  m achine requiring nqt over one man p o w'· 
er. \Vith 11 figurcfoI. Contain ed In SCIENTI FIC AlHEl{. 
I C A K  S r;PPLEMENT. No. 64- 1 .  Price 10 cents. To be 
had at this office and from a11 newsdp,alers.. 

The Franklin Dynamo 
fi�urni8hed in parts for a m ateurs to 
p u t  together. Output of 5 amperes 
and 10 volt�. Just the t hing for ex­
periments or practical use. Will 
drive sewing m achine or  small 
lathe, or light six {i-candle lamps. 
Rough castings, $a.50 j part l y  ma� 
chin ed, $6.00 ; parts al1 machined, 
reafJY [0 assemble and wi nd, $8.50 ; 
B lue prints and directions wi,th each 
set. �end for booklet 9. . 

PARSELL & WEED. 129-1S1 W. Sloi St .. N. Y. City 

L � T H E S 
.First-dass tools at reasonable prices. ,\Ve build 

f
.
oot ana power lathes from ] 9  inches to 15 inches. 

:-:'ensitive drills, emery grinders and wood lathes. 
'Write for complete c:ltalog. ",T e guarantee to 
jnterest you. 

The Carroll •• T arnicson )01 a(·hiae '1'001 Co. 
BATAVIA, OHIO, U. S. A. 

SIMPLICITY � comb�� HIGH POWER 
and DURABILITY 

" One Levet Driz!c " 
For partkubrs write 

Monroe Engine Co 19 11.arvard Place 
- • BOSTON, MASS. 

NOISELESS 

oVNhpud, C .  C. vun dt'r Valk • • . • • . • .  763, 223 
Conv('�y el', J .  }1. Edwards . . . . • • • • . • • . • • • .  7(;3, 26S 
Convcypl', belt, .T .  ,J .  Ridgway . . . . . . . . . . • .  7G3, 207 
Cooldng, time indicating chart for, J. B. 

rarnal) . . . • . . . . . . . . . . . .  . . . . . . . . . . . .  . 

Corp box, gL'pen f1and, P. F. 'Vnods . • . . . . .  

Crane, C .  v an Drjp88f'llp . . . . . . . . . . . . . . .  . 

Cultivator, ::\1. & .J. II. Jennings • . . . . . . . .  

Cultivator, O. 'V. Roberts . . . . . . . . . . . . • . .  

Cultivator fender, C. 'V. "Thetstone . . . . .  . 

Cnltivator :5hovels, ete . ,  clamp for, W . 
Soi)('y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 763,216 

CU1r:'(�nt regulator, J.  B .  E'ntz • • • • • • • . . • . .  763 , Hi8 
eUl'tain fixture, n. E .  Kpeler . • • • • • • • • . • .  763 , 1 02 
l ' u t'tnin fixture , II .  M .  81 urgis • . . . . . . • . . .  70a ,210 
Curtain vol{', ]�. E. Bingham • . . • • • . • . • • • •  762, B73 
CUlt"" , K J. �t('wart . . . . . . . . . . . . . . . . . . . _ 703 , 124 
D{'corticating machine, P. P .  Faure . . . . . .  7G8, 1 70 
V!:'fl:'cating apparatus, A ltolaguil'l'(, & Zuuil-

laga . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7Go , 084 
Dental chair arm I'P8t. A. W .  Browne . . . •  762, 877 

For 

MACIIINE No. 30. 
Range )4-2 in. R_ & L. 

PIPE-TH READING 
CUTTING 

on the market t.hat ('an com·· 
oI'el'atioll and excellence of work 

FORBES PAT E N T  D I E  STO C K 
Vise is /:wlt.cellteritli!,' and dietl are adjust� 

able to any 
,
vari;.;Jion of the fittings. Parts 

can be (]upll('atl;d at sJi,,.ht cost \\hl:'n worn out. '''ill threfl,(i and ('�t up to 12 in. pipe. 
CATAI,OGUE .Fl-'.EE. 

C U RT I S  & C U R T I S  C O . ,  
6 (:iarden St .• Bridgeport, Conn. 

E L E C T R I C A L  FURNACES A R E  
fully described in SC1ENTI FIC A1\IEHICAN S U P PLE� MEK'fS I l u , .  1 3 ' 4 , 1 3 7 '" 1 4 1 !1 .  1 4 :.! O . 1 � :.! 1', 1 n7 'i .  PrIce ]O cents eac"b , by mail. Munn & Company 361 Broadway, New York City, and a l l newsdealers . 
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. .  � .. .  �: .���.- 763 , 1 80 A R M STRO N G'S P I P E  THR EA D I N G  
Direetory, -t1'lepholil', F .  Browns . • • . • . . . . .  7():�,OH3 
Display fixtUl'P, A . A.  BrutE"n . • . . • . . • . . . . .  7G��,041 
Hoek pontoons,  JliJlP joint for floating dry, 

N. �\, BerneI' . . . . . . . . . . . . . . . • • . • . . • . . •  

Dl'aft cqualizPI', G . L. l�lIglund . . . • • . . . • • •  

Draft ellllalizPL', reaper, L. KrauS8 . . . . . . • •  

Draw hal' pocket, It. Harding . . . . . . . . . • . •  

D rl'<igillg machine' tluf'hol", J .  Shenvood . .  . 

D rl'ss Hhipld fastc'Hcr, A. G. Swan . . . . . .  . 

DllSf-Hrl'f'ster, 'V . •  J. �C'\yton, et a 1 . . ,  . . .  . 

Dyo and m a k ing SnIDE", anthracf'ne, II. 
WPltz . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . 763 , 23:3 

Dye and making samp, blue sulfur, E. 
J\Iathe . . . . . . . . . . . . . . • . . • . . . . . . . • . . . • . .  76:3, 1 9R. 

Dyes., making sulfur,  A. F .  Poirrier • • . . . .  7G:�, 220 
IIJleetric bl'akp, F. C. N pwcll . . . . • • . . . • • • .  763, 108 
EJC'('tric cir('ui1 s,  mt'al1S for tuning and ad­

j n sting, ]i'. Braun . . . . . . . . . . . . . • . . • . .  768, 345 
Ekctrj(· ('urrents, partial circuit for, G .  

Thom pson . . .  , . .  : . . . . . . . . . . • . . . . . . . . . .  7 G2 , 9G7 
Electric fnruace, C. 1'. }I]. Schneitler . . . . •  7G3 , XaO 
E'leetric light ftxtur(', C. H. Young . . . . . .  7 (1B , 237 
Elf'-etric lighting apparatus, W. Knobloch 7H:{,002 
EIE"C'trh� motor' controller, "r. N. Vancf' , . . . .  7G3,o:: n  
Eleetric oscillation systems, apparatns for 

determining the ]pngth of \VHV('S a nd ob� 
s('l'ving the oRcillations in, .J . D(ll1ib . •  7G3,1G4 

Electl'ical drive for celltl'ifugal:5, ".,. . L. 
D ' O licl' ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' .  7fo2 , 98R 

Electt'odp, J.Iltl'a viokt ray, C. 1,\ ,,"' . Horn 763 , 1 83 
Elevator rloor openillg or closing device, H. 

1\1. .TE"llkins . . . . . . . . . , . . . . . . • . . . . . • . .  763 , 1 84 
Elevator s�!fpt.Y d evi('(', 1'. TIn;-nwl' . . . . . . . .  7 63 , 144 
Embroidp1'Y hoop, "T . . 1. ITeinhal't . . . . . . .  763 , 1 13 
lDngin0 feNl meehanhnn, explosive,  L� F .  

V\Tashhul'ne . . . . . . . . . . . . . . . . . . . . . . . . . • •  762, 965 
Engine- vapol'izpl' aud igniter, oil, N. I ... & 

W. "T. 'l'uek . . . . . . . . . . . . . . . . . . . . . . . . .  762, 9GO 

-A::ND � 
CUTTI NG·OFF  M AC H I N ES 

Both Hand and Power. 
Sizes 1 to () inches. 

Water, Gas, and Steam Fit­
t�I'S' Tools, Hinged Pipe Vises. 
Pwe Cutters. St,Qck� anti Dies 
'1lni,rersaUy ac]rnmole(lged to be 
THll] B EST. 'X-%1'Scndjur caialoy. 

T H E  A R M S T R O N G  M F G .  C O .  
Brhlgcport, Conn. 

ORIGINAL BARNES 

p����ve Upright Drills 
10 to 50.inch Swing 

Send jar DrH! CatalofjUe_ 

W. F.  & l N O . BARNES C O . 

(Established 1872) 
1 9 9 9  Ruby St., Ro ckfo rd , I I I . 

�8u U S E  G R I N D STO N E S  P 
[1' so we can SUPPlY  you. A l l  81zee m o u � H (' d  an d n u m o u n t p d .  always kept.m stock. R'?memocr, we make :1 speetultyof se lecLing stones for all spe . CIal  purposes. r£' Ask for catalogue 
The C LEVELAXD l:i'l'ONE CO. 

2d F l o o r .  W i l sh i r e .  C leveland . O .  

Extracts h y  eleetridty, apparatus for mak- ROT ARY P . 
ing. G. D .  Bn rtnn . . . . . . . . . . . . . . . . . . . 7G3 , 152 . UMPl:) A ND E N G I N ES. 

Eyeglu8sl'S, M. M. KiID(' 
. . . . • . . . . . . . . . . . •  7 G2 , 91 1 Th en Onl=nn and Developm ont.-An lmport-.\,nt sones of 

Fabric renovating apparatus, G. "''''assert- papers g.lVll1� a l11s�orJCal re8urne 01 the r(otary p u m p  
heul'c r  . . . . . . . . . . . . , . • . . • . • . • . . . . . . . . •  7 6�, \K12 �nd 0 lfIn� trom 1088 and il lustrated with clear draw-���1I, r�tal'Y, G. M .. Hudd . . . . . . . . . . . . . . . . .  7 (?3 , :)�3 I ���gil])� 7t7.�t�n���e�.o

n ��rl�D���;�t o.f VarjO�ls ��rms �f 

l,'astf'nf'l', N. Rray . . . . . . • . • • . . . . . • • . • • • • . .  762 , 870 �a('h �'or' ;al b M" & eU,  1 1 1 1 . PrICe 10 cents 
F au('et,  G .  K .  Cookp . . • . . . . • . . . . . • • . • . . •  7 G-3 , 2G:� • e y nun �o. and all newsdealers. 
I ilrlll J:- atC' , D. ShIldts . . . . . . . . . . . . . . . . . . . 7 ()2 , D.)1 

I 
R IT PPLF1H}� � TS 1 1 0«) 1 I 1 ltlOns. C<;>ntamed In 

Ii'Plting apvara t',ls, Flavell & Dykman • . . • •  763,273 ""=-:----�----------------

Bevel Pint·ons l::�::::::' ei
(

rl , P:i:·�� i. · w: · ii�dge · : : : : : : : : : : : :  i3�jg5 P E R F E CT - P U M P - PO W E R 
Ji'l'llee stay wil'P t,iP, WOVC'll, I<�.  E.  D-ictcalf . 762 , 921 is attained only in th

-

FpIlder. Spp Culhvutol' fender. TABER RO 
e 

l'ib" " matorial suitable for twisting and TARY P U M PS 
t"lvilln ing-, m anufacture of rolls of short, . J'hey are meelJ anicl�.l 
]t. K rOll, J I'. . . . . . . . . . . • . . . . . . . . . . . . .  7 G2 , 9 1 4 s l m pleha�d dl Lrabte.W,IJi 

I:'� ltP�, fi�lUt�ng j,w ater, J ., Itoehe . . . 76;) , 320, Z (�? , ;;27 ih��r ?hig:. 
c

'ti�q�rrI� F�lt E't : \'; ut( r ,  I .  A .  N01 th , . . . . , . . . . . . . .  , 6.3, ,, 1 R  no skIlled m eehan ' 1\1 t 
THE N E W  PROCESS RAWH I DE C O . 1'!l1 erlllg hoat,  J. Roche . . . . . . . . . . . . . . . . .  703 , :\20 power at ieaEt cost '�ll r,:;: F�t'l' aluL'm apparatm�, 11 . . Camphell . . . . . . 7G3, 042 I intel'change<lule. 

'
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We ean fUrnish our New Process 
Noiseless Pinions ill bevels as well 
a� SpUl'l3 of any size wunted and 
to tran.smit any required horse 
power. "Yl'ite for catalogue. 
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ELECTRONS AND THE ELECTRONIC 
Theory are dis(�ussed by 8TH Or, L VER LOD(Hi in SCI BN· 
'l'TFI(' A:\11(-';ICAK SCPPLEl\I}:J)l'TS 1 42�, 1;t29� 1 430, 
1 43 1 ,  1 ,1 32, 1433, 1434. Price 10 cents each , by 
mall . M UIlll ,\;- ('om pauy, 361 Broadway, New York City and all neW"sdealers. 

Reversible 4-Cycle 
Marine Engines 

Simple Durable Economical 

FIre �valIs, means for fiasbmg', \V. R .  Rose 7G2 , n,45 j i ron, steel or broflzc. Can be Flu�l11llg tallk, 11.  \'\"alker, Jr. . . . . . . . . . .  76:3, 228 I . drivRll by belt, motor or en-
Folding box , Z. B. ""'ebll . . . . . . . . . . . • . . . .  7 62,9G() , glue attachn. ent. Large l l lust'ratetl Oatalogue free .  
Folding box . G. A. Bisler . . . . . . . . . . . . . . . .  763 , 142 TA B E R  P U M P CO .. 32 W e l l s  S t . .  Buffal o N Y U S A 
Fruit wralming pHper holdpr, Ie Cooper . . .  76.3,045 

• • -, • • •  

Fuel by d i stillation, m anufactnre of artifIcial, 
,T. '1'. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  7G3 , 2G7 

!f'upl f('('u d{'vlee, pnlvf'rnltmt, Vf. :1;" .  ">:olfe 7G3,O;):� 
Furniture foot pad, n.  L. Miller , . . . . . . . . 7f1'3 , :306 
i;'ust' for armor pi('reing proj('ctile�, H . S. 

Maxim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  763 , 302 
Fus(', RheIl, C, P. Watson . . . . . . . .  763, 229, 763, 2:30 
Gagp, Ij1 . R. Shppardson . . . . . . . . . . . . . . . .  7()3 , 2 1 J  
Garment strptehcr and hanger, E.  C .  Dedrick 7 63 , 1 6:J 
\iarrnpnt :511vporter, F. Ferguson . . . . . . . . .  7G3,271 
H llR hurner, R.  M. Bucknam . . . . . . . . . . . . .  7H2 , H78 

����000�0���0�000����������. 
� T � 
� ry � � S � 
� quares � 
� CONCAVE Case Hardened Stock. Blades � : hardened to Spring Temper and graduateo • 

to 32ds and 64lhs. 2 to 1 2  ins. lon�. � : Write to-day fot C'atalogue N(o. 17 .- . :, (j ,J S  g-enerator, acetylpne, S. Rushmore , . . .  7 n3 , 1 1 8  
Send f o r  Catalogue G�:5 venf'rator, aeet;vlenc, J. C .  "-Taugh . • . .  76:j,2�1 

ROYAL E Q U I P M E N T  C O .  it�� �::���:����: ��te�; fi.' �i�g���id ' : : : : : :  i3�:��� 
� T H E  L. S. STARR ETT CO .. At h o l ,  Mass. � 
.. ��.�.�����������.�����.��� 

G ol d e n  H i l l St . ,  Bridge port . C o n n , g�� �:�(:aJ;�[ o�'r
��f�o� ·F.���nA&tr�'�i · : : : : :  iga�g S P R I N G Gas l'eg-nlator, G. T. Gamble • . • . . . . • . . • . .  76B , 054 H U B  

New 7 in. BENCH SHAPER GatC'. J. Combs . . . . . . . . . . . . . . . . . . . . . . . . .  762 . S83 FOR 
g�!�i1;i�R��'a;�;'a�ie ���:g,es

G ."M."B���d : : :  +�:g�� BICYCLES, nOTOR CYCLES, AUTOMOBILES 
The best of its kind on the 
tllarket. Furnished mounted 
on a column if desired • • . 

Special machinery built to order 
Inventions Developed. 
Send for Catalog 

L. E. R H O D E S 

Glass articles, drawing. J. A. Chambers • •  762,R80 
Glass, drawing, J . A. Chambers . . , . . . . . . .  7 62 , 879 
Glassware, m aking pressed, O. A. Mygatt • •  762,fl25 
Grading machine, T. C .  Caswell • . • • • • • • •  763,154 
Grain drill shoe, J.  A. Ransom • • • • • . • . • •  762,942 
Grain dump, Wilson & Hilling . . . . •  , . , . . .  762,970 
Grain elevator. T. F. Hall . . . . . . . . . . . . . . .  763,179 
Gratn lifter, header, J.  Mees . . . . . . . . • . . . • 763,194 
Graphophone, G.  C. Holden . . . . •  _ . . . . . . . •  762,904 

HARTFORD, • CONN, U. S.  A.  Handle fastening. M. F. Mohr • • •  , • • • • • • • •  762,1124 

Holds several World's Records 
for speed. Relieves and breaks 
jar below the axle, thereby 
saving at least half the wear 
on tire. Absolutely guaranteed. 

FRANH. SCHMITZ ®. SONS 

560-564 Orleans St. - - Chioago. ilL 



JULY 2, 1904- Scientific AmerIcan. 

Valuable Books 
REVISED a1111 ENJ.ARGEJ) EDI'J'ION 

The. Scientific American 

Cyclopedia ��:�:::;� 

1I:U'vp�j (' 1" rI ' t 'l , ( l- .  L.  lDl lgllIl l(l • . . . . . • . . • •  762,891 
lInt h ri lll  lll'olp( , / o l',  V . •  \. "�alla(;p • . . . . . •  7(12,DG4 
Hat f a s /t ' I } ( ' I", .1 . .1 .  �mith . . . . . . . . . . • . . . . .  76:3,215 
Hay l'lwk, wag-on, J .  T. Swan . . . . . . . . . . . 7(i3,335 
I lt'all�I�::(t:�. l ( ).

(,:)�l.
l�)�i.�{: .�l: . �t.l'�

'
.l'.t (�a.

r
: . ��

i
�� • .  � 763,272 

Ilt'el fot' hoots, sho('.:-', pte. ,  rotatable or rc· 
VPl's iill(" .T. ClaSSPll • • . • • . • • . • • . • • • • • •  7G:�, O-14 

IIide tit'::;iling llluehiJle, J. II.  Spars . . . . . . . 762,D4H 
IIiugp, .J .  �\.. . Slama . . . • • . . . • . . . . . . . . . . . .  762,952 
Hillg'(', B .  F. Burtis . . . . . . . . . . . . . . . . . . . • .  7G:�,256 
11 ill�'e, uniV(\ l'sal fl'ietiollal, Ii', E. 'rotten . . 7Ga,220 
lIohlPl', � .  .r . l\IP.Y(� l'llPtPl· . . . . . . . . . . . . . . . .  7G2,D22 
IIook HI ll] PyP, gal'nH'nt, ".,.. B. !til(-), . . . .  7G:; , 1 1 4  
IIorRP COY(,I', .J. L.  Kitch('n . . . . . . . . . . . . . .  70:J , l ua 

I V Y  O R  O A K  
POISONING 

immediately relieved and quickly cured by 

Jlorsn dptadH" ', F. Il. 1)11IH'an . 0  • • • • • • • • • •  7G:J,on4 
1 5 ,000 Receipts. 7:;4 Pages. lIol" " d('l u('I1(' r ,  L.  N .  Morruw . . . . . . . . . . . .  7G:! , H 1S 

IJrice, $a.OO il l  C loth. $6.00 in Sheep. $6.50 iI;;�:��:Sl�!:;�:l(y'PI·b.
J
·Id�gi�:I'(:I�(:� . : : : : :  � : : : : :  . Z,8H:�Z� 

Hydrozone 
Harmless,  although a most powerful 

in IIa]f lliorocco. Post Free. }[ol'Rt'sho(', ,V. n. IIa l"UloH 0 • • • • • • • • • •  · · · ,  76a, :.!R;; 
}[ol"st'sho(> calk, B. �[cJ(pllzil' . • . . • . . . . . . .  76a, OG9 

'rhis work has been re- Jlo!'S(' SllO(' oY(,1"sl1oe, dC-'iaehalJlf', v\'''-. O. JIar­

heal ing agent.  
I will .end ou receipt of 10 cents to pay 

vised anf1 enlarged. IIlOll . . . . . . . . . . . . . . • . . . . . • . • • . • . . . . . . . .  76:� ,282 

9 0 0  New Formulas.  �i�:��: �:���r��it��, t\{��Ri�.'J·l\J�:l:e(��l�e� . : : : : : : : : :  +��1:;��g 
':Phe work is so arranged llosn couplillg, E. II. Gold . . . . . . . . . . . . . . . 76:3, 1 75 

as to be of use not ouly to I l ( )�e: (:()u]JI� J\::" �Ch\\(�Ill �){:l�gpr & Thomson . . 7��, ?�,� 
the specmhRt but to t h e  lIoRe C()Ulll�Tln ' J. " mkh I . • • • • • • • • • • • • • . •  7q:j, �Ll6 
gcncral reacte; It should Hose eOl1l'l lllg. L. R. �f'l�oll . . . . . . . . . . . . , 7(�.� , .H 7  
havu a p l a c e  i n  every I Hose menner, J. B. MarVIn . . . . . . . . . . . . . . 7�3, 191 
home and w01·k sllop. A I Hot walPr  gellt'l'atol·. n .  .J Il l.lkers . . . � . . .  �. 7U2, !HO 
ciI'eular containing t 11 ] 1 t I n', apparatus for the vrodnctlOll of, '\ . E . 

'l'able of Con tents will CrUIl(> . .  . .  . . . . .  . . .  . . .  . . . . • . . • . . • • . . . .  76:3, 08!) 
bp s e n t  on application. h't" frepzing' platp, V"T. J. 'Voodcock • • . • . .  702, B72 

'rhose who alrencty have 1 ('(', prodncing, 'V.  E. Crane • • . . • . • • • • • . . .  76:3, OBO 
t b e  Cyclopedia may obtain 1 1e(' . tongs, "7 .  J .  "�ooclcock . . . . • • • • . . . . . . .  762, !)7:1 
the Im!",utor. H .  J. HI('11 . . . . • . • . • • • • • • • • • • • • 76:l,021 

1901 A P P E N D I X . Imwet eollpeUllg :llld destroying machine, 
Price bound in cloth $1.00 II. \Y. �tt'inmanll . . . . . . . . • . • • . .  : • . . . . .  76:1, 2 1 7  
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I ron. 8ee Soldering iron. 

postage, 

A TRIAL BOTTLE FREE. 
Send for it now. It  will immediately 

relieve and promptly cure Insect Bites, 
Hives, Prickly Heat, Sunburn, etc . 

Sold by leading druggists. N.�U�-
Dept. F, 6 3 P rince St.,  New York 

Send for Booklet on .. How to treat diseases," contain. 
ing bundreds of testimonials of wonderful cures. 

TWENTY=THIRD EDITION .Tar c!oBure, 1'. II. Kohler . . . . . • . • . • • • • • . .  763, OG2 
Jonrnal bearing', compensating, 1\1:. I'�. 

EXPERIMENTAL SCIENCE. 
B y  GEORGE n. HOPK INS 

ReviserZ and (}1�1'(1.tly l'JnlaFacd. 2 Octa'l.,'o Vollvmes. 1.100 
PaW;s. gOO 1 1 7 1 �st.m,tions. (":loth Bound, Post.paW, 

$5.00. Hal) J.Ylorucco , Postr;aid, $7.00. Or 
Vol wmc::; :SOhl KCI;aratelu : ( 'loth. $3.00 

per Vol r/ llte ; Hal,{ ].-[orocco, 
$4 .00 per Volume. 

EX PI1JltJ 1\1 EN 'I' A L SCI H:NCF. is so well known to 
many of our  readers t b at it is h ardly necessary now to 

give a deseriptioll of 
this work. )-1l". Ht:)pkins 
decic ed some months 
ago that it would be 
Il ecessury to prepare a 
Tlew cd it ion o f this work 
in ordf'r that I he many 
wonderful discoveries 
of modern tim e s  might 
b e  ful l y  described in its 
pages. Since the last 
ed ition was published, 
w o n d e r f u l  develop 
meJlts in wireless teje� 
gl'aphy, for example, 
b a  ve been made. It. 
was neccs�al'Y. there­
fore, thut a go(')d deal of 
new mattcr H h ould be 
added to t h e  w o r k  i n  
o r n e r  to make it thor� 
ongh ly up-to-date, and 
with this object in view 
�orne 200 pages have 
been added. On a{'­
count of the in ereased 
size of the work, it has 
been necessary to divide 
it into two volumes 
handsomely bound in 
buckram. 

Practical Poin ters 
For Paten tees 

Containing ValualJle Information and Advice on 

THE SALE OF PATENTS_ 
A n  E l ucidation of the Best :Methods Rm ployed by the 
Most Successful Inventors in IIandling '11beir Inventions. 

By F. A. CRESEE, Ill. E. 
144 Pages. Cloth. Price, $1 .00. 

Home Mechanics 
for Amateurs 

This book· bas achieved an unparalled success in one 
\"eek, and a Specml Edi� 
tlOn of 4.000 copies has been 
ordered. It is by far the 
largest and best. book on 
the bu"bject ever offered at 
such a low price. It tells 
how t,o make things the 
right way� t h e  " only " way 
-at. small eKpense. I t  will 
prove of value to you­
much more than you real­
Ize. D o  thing-s with your 
hands. Send for H eircular 
giving content8�tb e  circu­
lars cost only a cent - the 
book n50 po,tpaid. If the 
book could meet you tace 
to face you would be t.he 
first. to purcba8e. The first 
large edit.ion is almost 
gone, order to-day. 

StaLltmulkr • . . • . • . . . . . . . . . . • • . • . . • . . .  763,077 
Journal box dust proof lid, cat', 'Vo P. 

7 6:1 , 1 :12 
76:l, 1 1 1  
7H2,H,sR 

" r  eseott, J 1'. • • • • • • • • • • • • • • • • • • • • • • • •  
Knife, "T. A .  Rayment . . • . • . . . • . . • • . • • . .  
Lahel cabiIlf't, A. Decker • • . . . . . . • . . . . . . .  
Lulie! boldp!, and protE'cior, H.. H .  rrruIIl-

pour . . . • • . • . . . • . . . . . .  . . • . • . • . . . . . . . .  7 6:J , 1 2S 
Laddel', step, II .  L. SchwalllP . . . . . • . . . . . .  76:3,20n 
Lamb bulb and retipctor, eornposite incan­

deseellt,  O .  A. �fygatt . . . . . • . • . . . . . . .  762, 927 
Lamp extinguishing device, G. O .  A.  LiP-

bau . • . • . . . . • . . . . • . . . . . . . . . . . . . . . . . . . .  7ti;3 , ()07 
Lamp guard amI stand combined, electric, 

.T. O. Tudor . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp guard, ineandescent, .1. 'V. Matthews 
Laundry murJ�er, \Y. H. It('ed . . . . . . . . . .  . 

7(j:� , J 2!) 
7():1,(IOU 
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LPllS(,S, uvpuratll'-; for fiJl(1illg the axis and 
prismatic pO\v�r of, F. ITamiltoll . . . . . 762,fW6 

Lpttpr shent and envelope, comlJined, T .  If'. 
�\.reh(' r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  763,0:35 

Linlf' sucra1e, apparatus for mak i1lg, 1£. 
Kllthe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762 , 9 1 i"i  

Load IJrake allparatus, Tu rller & Blaekall . .  762,B62 
Load l'ptaining staJ{es, supporting' and re­

leas:w..g means for, D • .McLaughlin • • . .  76a ,:U4 
Loauillg and unloading apparait;s, A. R.  

IIolmen . . . . . . . . • . • . . . . . . . . . . . . . . . . . . .  

Loading or unloading apparatus sling, O. 
nlodgett . . . . . . . . . . . • . . . . . . . . . . . • . • . . .  762,875 

LocOJuotive cab window c1eanpr, R. A. 
D()uglass . . . . . . . . . . . . . . . .  . . . . . . . • . • . .  702, 889 

Loeolllotive watf)r glass shit-'lrl, Mason & 
'Vhit�J('Y . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  7tJ:_�, 300 

Loom fillillg detectillg meunH, J. Nortbrop . 70:� , ()] 5 
Loom for 1 hi...-" manufuC'ture of Oriental car­

F C> � T EII: :EJ :a .A.  T JE3[ 
Such cleanlint-sK, rf'freshment anri hnigoration ! 'f�n'kish bath pfi'ect. 
The �ody l'EELf:! t'timlllated. After exerCIsing- and for aching- fpet, a 
blesslIl/.{. RemoYes pt.!rspil'ation . A nhseptic safpg'uarri ngn insL disease. 

��Ii������;t���'l an(��.
[
:
c . r5k�a���:�!t JS;��lka:�,r t�(:�����:a�i:���

k. 

WATER !S�:l������ Ap�r�!l;rar�� 
pense. 'l'he windmill and gaE'ol ine engine 
are ��!�r��lir:tj�a��

d ��n' :o��g�fr� tinuousl y wb erever there is a runn.ing 
stream. Nothing t o blow down, blow 

up, o r  require attention. Requ ires 
less head of water to operat.e t.han 
any other ram. Never needs re­
pairs. Catalogue free. 

N iagara H y d ra u l i c  E n g i ne C o . ,  
CHES'l'ER. P A. 

" RIDOFUM " 

pet::;, DO,Yf'r & Baum . . . . . . . . . . . • . . . .  70:J, 250 
Loom lay motion, A .  8 . Cowan . . . . . . . . . .  76:3, 08� BENNETT PAPE R. 
LUOJll , narrow wal'e, Ii'. Bpl1Z, Jr. . . . . . . . .  7G8,:l47 46 Harrison Avenue, Springfield, Mass. 
Loom pile wirp, II . I1ardwick . . . . . . . . . . . .  763 , 1 .s 1  
Loom AhNl(ling mechanism, F. S. Bi:�rr'y . . . 7G3, 0.sn Warren ' s  Natural Asphalt Sand Surfaced 
Loom shllt t If', A. Isherwood . . . . • • . • . . • . . .  762,905 
Loom slln t t lC' che'd:':",  n. F. l\IeGuinpss . . . .  7n;), 1 07 � <><>�I""""T� 
Lo()m slluttl<' l'hecking nH'ans, I. Snow . , . 7fiR , 1 22 � .JII[.':""" � � � 
Loom \yarD stOll motion Jfl(�('hanism, O. A .  

�a\v'y('r . . . . . . . . . . . . . . . . . . . . . • . . • • . . . • .  76:i, l J 9  
Lunch hox, M .  J. I..Iuee • . . . . . . . . . • . . . . . . . .  7G:_1, 2D7 
l\111il hag l'utehing and rldiverillg' device, 

.T. ::;\vihal't . . . • . . . . . . . . . . . . . . . . . . . . . .  
Mail hag eatehillg aIld delivering devicp, 

]�. L.  �pil . . . . . . . . . . . . . . . . . . • . . . • • • •  7 63 , 3 1 6  
762, n:1H 
76:3, ��42 Warren 

IT YOURSELF 

A F I N I S H E D  G RAVE L ROOF.  
C OJn es ready to lay 

rolls of 108 s q uare feet. 
WrIte for sample, circu lar 
and p1ices 

C h e m ical & Mfg. Co . •  1 8  Batte rY P I . ,  New Y o r k  
Manifolding appal'atuR, G .  H .  Plwlps • . . . .  

�lark('J', hllld, I·�.  0, Doak . . . . • . . . . . . . . . . .  
:'\leasuriug i llAt rUllf'nt, l'('l'ol'ding plnctl'icnl, 

WpstOll & Ht'neek(', reiRsl
l
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l\Iillil lg aud i'xeav:lting apparatus, C. II.  I Pocket size, but large enough fur accuracy 
rrhOIllp::;Oll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  763 0:10 and p ractical use. Various r anges for test-

.:\loistelH'r for gummed surfuees, T. M. 
' ing batteries eJectric lignt, telephone and 

Losie . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  7(}:i , 2!l6 ot h er circu�Ls. etc AJt"o, Voltmeters and 
l\Iold, )1. T. Stpvpns . . . . . . . . . . . . . . . . . . . .  763 3'33 Ammeters 101' general measurements. 
;\Iotioll, df'Yicp for imparting C'omhined 

" iYSend tor OircuLar. 

rotary and reeiprocating, .1. Thomson . . 762,958 L. Ill . PIGN OLET� 
.\Iotioll i('pd Inbricator, C .  P. ·West . . . . • . .  7U2 , 1:.I()7  80 C ortlandt St., New York, N.Y. 

Motor eontrol, lllleumatic system for, l�\ B. 
(10rf';'i' . . . . . . . . . . . .  . . . . • . . . . . . . . . . . . . .  

1\10101' control systf'm, F . B .  Corey • • . • . • .  

::\I% r control s,vstem, C .  L .  Perry . . . • • . .  
Motor enginp, .T . D .  ,,-rlweler . . . . • . . • . • • . .  

1\1o\\"pr, lawll, 'V .  P. Anthony • . . . • . . . • . • .  
MO\\'p1', l awll, J. L.  �ullivan . . . . . . . . . . . .  . 
:\lmving machilw, .T. \Y. Latimer . . . . . . . .  . 
Mow_iug machine' swath ('utting attacbmE'nt, 

. f. l\lussell . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
l\Iuflif'r, 1. B. THlom . . . . . . . . • . . • • • • • • • . • . •  
:\lllsic l('af tnrnel', ·�V. Nossanly . . . . . . . .  . 

7():3 , OHH 
76:3,221 
763,�Ol 
7G:� , 038 
7G;:;,044 
7(};i, l G7 

Greates�.ir-Cooled �Von der 
of the da'3lt Operates any kind ot 
��;PNoR:ilfer

at6 fr���e 
of N�at���s 

to bother. Simplest in pOlistruc­
tion. :\lost reliable in work. Don't 
tail to write for circulars and prICes 
to 
THE AI,R.-COOLED MO TOR 
CO., Lansing, Mich. 

1\1usie roll pnrfnrating' dC'vicc, H. 'P. Ball . •  
MURic stand, A. Krauth . . . . . . . . . . . . . • . • • .  

l\lnsi<'al insi"rnllH'nt, ::;:; . 'Y .  Clark . . . . . • . . .  
.J.lllsif'al inst.runwnt tr:1ck('r bar, mecbanical, 

COlll'ville & lJraper . . . . . . . . . . . . . . . . . .  7H2, H8G You Want the Best Lathe and Drill 
Kickel h,vdroxid, rf'('ovpring, H .  A. Frasch . 76H, Orl3 CHUCKS I\ut lock, C .  V Degnf'r . . . . . . . . . . . . . . . . . . .  70R,OM) 
Oil burner, erudp, l!J.  �.  "'hite . . . . . . . . . .  7f:i2,!JG!l 
Oil burner, erude, lJ). Darhy . . . . . . . . . . . . . 7ti2,9�7 BLY 

Oil, f'l(-etrically extracting eSRential, G .  D. WESTC OTT'S 
Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 63 , J G l  S t r o nG e s t 

Oil feeding dpvj('e, l\-[athe\\'� &. Rauer . • . •  76:1,�()1 Grip, Great� 

310 Pages :126 Engravings 
Opera glass, folding, E. Ratault, reissue . . .  1 2,2:1;:; est Capacity 

Price $1.1)0 Ore separator·, H. A. A !len . . . . .  762.8G6, 7G2 . Rm and Durabil-
Ore 8iz(:r and cOllct'ntrator,  A. H . Phinney . 7():� , ()1 !) ity, Cheap and Accurate. 

APPLETON'S 

(y(lopedia of Applied Me(hani(s 
A Magnificent Set in Three Vols. 

Hanasomciy bound 'i"1'I .. half morocco, eftch t'ol'llfme contain-
ing over ;�tl�aJ��l ���ta":,:g;;;;�y8�P

a
�rs:ratl'ingS, 

Spec ial Offer ! 
Heretofore the pub· 

lishers' price of tbis 
work bas never been 
less than $22 50 and 
sold only by subscrIp­
tion. We b ave se­
cured a special edI ­
tion of this valuable 
work. and will box 
and ship. prepaia, 
the three volumes to 
any address in the 
U n i t e d  "'l t a t e s  or 
Canada on receipt of 

Ore slimer, 1.  �'. Monell . . . . . . . . . . . . . . . . . . 763 , 197 W estcott Chuck Co., Oneida, N. Y., U. S. A. 
Ore treating' apparatm;;:, n. A. Allpll . . . .. .  762, ,s69 Ask jor catalogue in English. French, Span'ish or German. 

Ores, cbs:-{ifieation of tllP metallic con� F'IH.8T PRIZE A'l' COI,UM BIAN EXPOSITION, 18gB. 

stitncnts of, A. E. Cuttf'l'molf' . . . . . . .  763,2G9 ----------------.-------
Ores from gangue, separation of the ruetallic YJ{ TIl C C eonRtituents of, A. l-C. Cattermolc . . . .  76:1, 260 

" , E LIPPE"R' LIP 1'a('kag-e carrier, O. Leus('hncr . . . . . . . . . . . 763 , 104 
Packages from ]oose unpackt�d. ma1 erials � Its triangular shape prevents 

and unfolded wrappers, prodncing 
7n2,931 �g!

a
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e
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e
31i���� p wJ'upped, O. N. Nord . . . . . . . 0 • • • • • • • •  

7t-i:i, 277 attaching papers together. 
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G
:�� . : : : : : :  763, 000 Best & Oheapest. All Stationc'fs. 

Pads. Sp€' Fnrniture foot pad. CLIPPER IUFH. C O . ,  
Pad formjng machine, E' .  J. Stew'art • • • • •  768 , 21 8 . 401 West 124th St . •  New Y ork, U.S.A. ��g��, lJJ1�Yi���,k\\�, ii: ��Yl��r ' : : : : : : : : : : : : :  ���:��g ' BRASS OR STEEL � Ol' free samples and intornmtion write to us. 

Paring knife, "r. H. Wright . . . . . . . . . . • . .  762,974 
Pastf'hoHl'(l making maehine signaling device, 

O .  Mietaschk . . . . . . . . . . . . . . . . . . . . . . . . . 76H, O l l  
P:nrempnt making maehine, G .  R. Wilton . •  763 , 1 B5 
PPll, drawing, G. R. PyuP . . . . . . . . . . . . . . . 763, 205 
Photographi(' film washing and drying ap­

IHU'at w; ; ,  \v. eros:;:; . . . . . . . . . . . • • • . • • • •  7G2, RR6 
Photogra phic roll film, 1�1 . Rf'bmid . . . . • . • . •  763, 024 
Pia 1I0-�1('tioll damIJl'r sus.taining dpvice, A. 

:'>lickel . . . . . . . . . . . . . . .  . . . . . . . . . . . . . • .  763 ,200 
Pile for llS,P in for�ing ('oncri:."te piling, 

prpp:ll'fltor,V, F·. Shuman . . . . . . . . . . . . .  7H2 . 2 1 2  

lIor $ 1 5  with B l u e  Pri nts 
Cylinder-bored a n d  faced-oil'. 

Runs b:.' gas or g-as01ine. 

WHtP)" iacli:eted. Xi l-I. r. C;tst 
ingii�llot. bored or tseed- $ 1 6 .  
Send f o r  catalogue of engines, 
dynamos, el ectrieal �uJlplies. 

$ ., 2 .  00 �:n�� ���:�'.\�ti��, ���p
e
�;�J s��:e�; '-iI;.' . ic: . i. 7G2 . !l94 

'By purchasing 'tW1lJ Lu tz . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  76:1,29R 

L.  W .  G I L L ES P I E  & CO .  
2112 E o  4th St., 'lARIO�, IND .  lh�n�;t�?;�;t 

�)�
tc� ��la Pipe joint, J. A. l\i('Culloeh . . . . . . . . . . . . . 7H2 . H29 

h ave in return a tech - Pipp W1'l-'l1 ('11 , \V. �\. HORtctler . . . . . . . . . . . .  7n:1 ,OH9 
nicul cvclovectia and Piston f'ylindC'l', R.  I1t'rIn:lI1 . . . . . . . . . . . . . 7():1. 2Sii 

,(11ctionary ,  t h e great usefulneSR of Wll ich has been tes- PlH'Umatic motor, portalJlC', R. A. Norling . .  762 , n:i2 
tifi ed, to by nearly 100,000 pnrchaser:s of t.his val uabl e Polp (lttachnlPllt,  C .  11\ Zimmf'rman . . . � . .  7():i . 2�18 

GAS ENGINE 
IGN ITERS work- technicians and mechanics who refuse to esti- Prillting press ff'cder, rr. C. Merz . . . . . . . .  7 6:; , 1 9ti 

mate its value to them in their worl;: by mere dollars Propf'l1pr, hoat, F . . J .  Buzl1f'P . . . . . . . . . . . . .  7fi2 . !lS4 
and cent.s. . 1'l'ol)(>lI('r Rpf'ed. gOVPl'Il0l', sbip, C. 11]. Milps 762, 1)2:1 
p= 4-(ld $1 ext.ra jor expres,-;afll� to E'II olrrnd ana the C'onti- Pump cylinder, R. �tone . . . . . . . . . . • . . • . . .  7G:_� , ( ) 2H 

nent., or $2 extra. trl A ustraJia. wnd other cOHntrier;. PIlIH'h . pte . , F. E. "\Valdpn . • . . . • . . . . . • . • .  7 6:1 ,22G 
�:�pecial, ci·rc'u.Ja.r of c(rntents of the.:;e volumes sent free. H .. ad!atol', .T . JI l1tl'hinso� . . _ .

.

. . . . . • . . . . . . • • .  7G:� . O[)7 1 
M U N N  ®. CO. ��:�\UI�7(:t;'

a
:��d i��t:�Pl�i

O
W:l

ll V: · iiu'tt��fieid +��L;)g�{ 
....... . R .. oadW"a� NeW" Yo .. '" Cl't� Hail tie and fastener, J. T. Robm . . . . . . . 7(,2, D44 
- "M � .,. � Railway coali� apparatus. Ill. A. Raascb , .  163,206 1 

for 1\<Iarine. St.ationary and 
Automobile engines. Wil1 
save t h e i r  cost many times 
over in one year. 

Write for circulars. 
The Carl is le  & Fi nch Co. , 
� Eo CUfIon Ave., CiDclnnatl, 0 I 

Write for our free illustrated booklet N 
which fully descri bes the various Cad­
illac models , and gives address of near­
est agency "V\'here deITI Onstrati ons arc 
given. As to performance ill every d a :c  
service-ask a n y  Cadillac owner. 

CADILLAC AUTOMOBILE CO. 
Detroit, Michigan 

Memher Associ atioll Licensed AutotuolJile },lanufact'rs. 

CRESTMOBILE $&00 ' 
T h e  B E S T  CAR B u i l t in A m er ica  Proved 

Splen did 
Its 

TonneCl.u tor FOllr, 

�q";'H. 
Other l�(n\r 
r _,(lOti �l odels. 

EX]lOl t I'l j(·l'f.. 
� :J H  Extra. 

M" a",,� . . 1�. [ooi . A .  

T-wo Models 
1 904- Tonneau 1904-Light Touring Car 

H A V N E S  
AUTOMOBILES 

WE originated t he t wo cylinder opposed gas 

engine (the only simple engine free from . 

vibration) and have brought it nearest to per­

fectio n .  Others have imitated but never eq ualed 

it. Get the Catalogue. 

Members of the Ass(lcJatioll of Lkem:ed Autornol.JJle Manutal"turel'S. 

Braneh Store � 1410 l\lil"hlg-an A Y e . ,  Chkag·(� . J<:abiem H.epn·sl'll1.atives � 
B[{()OKLY� AUTOMOnILE ('0 . ,  I n9--41-4:l Fulton �t., Broold,YlI, N. Y., 
and 66 West 4:-ld St.,  New YorI>o AgetJcy for �outh(·J'T\ ( ;difomia ' J. 
A.  ROSE);TEEL, Los A ngeles. ·Western New York �"g('Iih : HUl<"FALO 
AU'l'OMOBIl,]£ EXCH ANCE,  -IP1 Fr:mldin St..,  Bulb.lo, � Y • 

See Our Exhibit at the 8t. Louis }'llh·. 

BARKER MOTORS 
Have more good points, fewer 
parts and require less.atten­
tion in operation than any 
other. 

launches, Va lve$. Splcialtiel. 
C. l. Ba rke r, Norwalk,  Ct. 
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l'i�on 's Flake 
qraphite makes 
the auto and all 
machinerg go. 

Graphite is indispensable to every 
automobile or machine of any kind. 
Dixon 's Ticonderoga Flake Graphite 
is the only graphite that has proven 
every way suitable, and its qualities 
are recognized the world over. Write 
for lubrication booklet. Address 

Department W 
JOSEPH DIXON CRUCIBLE Co. 

Mirntrs, Importers and Mjrs. of &raphiCtI 
Jersey City, N . .T. 

The Smith Premier Typewriter Co. 
Factory, Syracuse, N. V. 

.Branches in all large cities 

ARTESIA N 
Wells, Olland Gas Wells driJled 
by contract t,o any depth from 50 
to 3000 feet. We also manufac· 
ture and furnish everytbing re­
quired to d.l'il] and complete 
same. Portabl e  Horse Power 
and Mounted Steam Dri lling 
Macbines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for i l lus­
trated catalogue. A ddress 

W ELL ENGINEERING AND SUPPLY Co. 
LIBERTY STRlilET. NEW YORK. U. S. A. 

THE PANAMA CANAL IS DESCRIBED 
from the engineering standpoint in ScnNTTFIC AMERI. 
CAN SUPPLEMENT 1359. Price 10 cent�, by mail .  
Munn & Company, 361 Broadway, New York City, and 
all newsdealers. 

�Ri�� 

Indlspenlilsble for honle 
nnd a-encrnl u!!Ie. - For 
sh:wpening- edge tools, such as 
knives, scissors, hatehets, ete. 
::�l�,��U����t��,

d
l:S����e� �:lt'd 

furnishing light power for me� 
chauical purposes. Dentists, 
butehers, cool,s, jewf'lcrs, ea1'· 

tsts and mechanlts
e
;:���lrit��b���, aff�:;�I1J;,�b�; 

without this newly patent"d invention. Price $8.00 ('()rn� 
plete, including emery wheel, buffing wheel, and pulh;y . Sent 
upon receipt of this amount, or (�. o. d. if preferred. l\Io�ey 
refunded if not satisfactory-this ts not a toy. Booklet gIV' 

!�fi:i�!��
e
���

p
�.i�:n�:

n���:�d �����h��:.�ce with dealers is 

WARNER MOTOR 00. 
Dept. 15, No. 90 Wall St., New York City 

Gasoline 

Marine En�ines 
Modern and Up.to-date in 

every part1cular. 
Send for catalogue. 
T H E  C L I FTON 

MOTOR WORKS 
i33 E. Clifton Ave., 

CINCINNATI, O. 

Carriage Motors 
For Bicyc l e ,  Co ntact 

o r  J u m p Spark 
One Piece Casting. Light 

Weight. Large Bearing Sur­
aces. Write us to.day 

GRANT.FERn)!! 00. 
Troy. N. Y. 

Scientific American JULY 2, I904. 
Railway crossing, street, Currence & Mac� 

I v o r  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  76�,341 
Railway rail j oint chair, Saunders & Wil .. 

moth . • . • • . • • • • • • • • • . . . . . . . . . . . • • • • • • •  763,075 
Railway road bed, J. W. MacKenzie • • • • •  763,008 
Hallway switch operating apparatus, M. 

D. Hanlon • . . . . . • • • . . . . . . . . . . . . . . • • . •  762,997 
Railway switeh, street, A .  E. Caughey • • • .  763,04B 
ltailway water column, Mansfield & Guy • • •  763,063 
Hatchet wrench, B. M. Morrison . . . . . • . • •  763,105 
Receptacle cushioning attachment, A. C. 

Hundy • • . . . . . • . • • . . . . . • . . . . . • . . . . . . . •  763,252 
Hefiector for artificial lights, shade, O. A. 

Mygatt . . . . . . . . . . . . . . • . . . . . . . • . • . . • • •  762, 926 
Register, R. A. Brown • • • . • • • • . . • . • . • • •  762 , 982 
Relay, H. S. Smith • • • • • . • • . • . • • . • . . • • . • •  763,332 
Rivers, etc. , lining for beds and banks of, 

E. �'ichefet . . . . . . . . . . . . . . . . . . . . . . . . . . 76�, 1 7 ]  
R o c k  lJreakillg machine, T. B. B l a c k  • • • •  762,874 
Hod cou"ling, J. Taylor . . . . . . . . • • . • . . . . . .  763,080 
H.oll, expansible, J. H .  Breck . . • . • . . . . . . . •  763,251 
HOll��flS,

m�i�. ,�'i�lS�el!ri��lr���s 
F.

fO��ili�
o

���� 763, 307 
Rotary engine, J. "T. �\VallSOll . . . . . . . . . .  7G:.�,3;jG 
Salt raker, A. Johnson . . . . . . . • . . . . . . . • . •  762,B07 
Salt raker, Johnson & \Villcox . . . . . . . . . . . •  762,UU8 
Saponin and making same, R. Kobert . . . . . .  76B,003 
Saw dressing and filing appliance, cireular, 

J. W .  Amott . . . . . . . . . . . . . . . . . . . . . . . .  763,085 
Saw bandle, C.  W. Bybam . . . . . . • • . . . . . • .  763,257 
Sa\vmill carriage auxiliary setting mechan� 

ism, C. 1\1. Smith . . . . . . . . . . . . . . . . . . .  762,953 
Sawmill runaway carriages, emergency stop-

valve for StOlJpillg, D .  R. Edwards . . .  762,991 
Saw set, E.  Caywood . . . . • . • • . • • . . . . . . . • .  76S, luG 
Saw, steam IJower crosscut, J.  A. Reed . • . •  76a,1 1 2  
Sawing m achine, pile, C.  A. Urum • • . . • . . . •  7 63, Hi! 
Scaffoltl, C. lJ'oster . . . . . . . . . . . • . . . • • . . • . .  763,274 
Scaffold, chair, portable, 1\1. Heike . • . . . . .  763,284 
Scaffold�, el'ceting, C.  .Ii'oster • • . . . . • . • • • .  7G:3,�75 
S<:raper, J. O. \Vaguer . . . . • . . • . . . . . • • . • . .  762, 903 
Screen. See ",r indow screen. 
Screw threading die, A. M. Saunders . • • . • .  
Seam for metallic roofing, · F. J'. Pioch . . . .  
Seam structure, R. C .  Sayer . . . . • . . • . . . . .  
Secondary battery , J .  P. Clare' • . • . • . • • • • •  
Seed dhlk, rotary, M .  Mitchell • . . . . . • . • . •  
Seeder feeder, B'. L .  Morgan . . . . . . . . . . . .  . 
Separating materials of different gravities, 

762,947 
7G2,U: . .m 
7G:-.{,02:J 
7():2, ,sS:2 
76;1 , :;08 
763 , U 67 

apparatus for, H. A. AllE'1l • • . •  762 , 8 68, 762, S70 
Sewage treating apparatus, W .  J .  Sch,veit-

zor • . . . • . . • . . . . • . . • . • . . • . . . . . . . . . . . . .  763,026 
Sewing machine feeding device, book, Hill 

& Stabl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 G2,999 
Sewing machine for felling, P. E. Kaufman 7 63,001 
Shade mounting, Olsen & lJ'enuell • • . . • . . • •  763,:-n9 
Shaking maehine, B .  S. Rowntree . . . . . . . •  763, 32B 
Sheet registering mechanh;m, F. L. Cross . 76:{ , l OO 
Shelves, adj ustable step for book, T. S o  

Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 763, 299 
Shoe fastener, J .  �'. Haefele • . . • • • • • • • • • • .  76�, 177 
Show case, vending, 1. K layman • • . • • • • . •  7G3,!Wl 
Shutter, focal plane, "7 .  11'. Folmer • • . . . •  7Ga , 1 7:3 
Sieve, adjustaule, C. Cloz _ . . . . . • • . • • . . . . .  7(j:3 , 1 5g 
Soldering iron, self heating, "V. P. Bartll-

olow . . . . . • . . . . • . . . . . . . . . . . • . . . . . . . . . .  763,243 
Sounus and opticul impressions, apparatus 

foL' recording and reproducing, E'. Schae-
fer • . . . • . . . . • •  • • . . . . . . . . • . • • . . • • . . . .  762,948 

Speaking tube, B. 111. Graybill . . . . . . . . . . .  762,900 
Spinning frame separator ruet'hanism, II . 

K. Smith . • • . . . . . . . . . . . . . . . . . .  76;1 , 120, 76:1 , 1 2 1  
SpliCing ring, \V. P. Burnham . . . . . . . . . • . •  763,150 
Spl't'ad roller,  '1'.  Lee . . . . . . . . . . . . . . . . . . . •  7f);�,O()(j 
Spring, H. II. Arllold . . . . . . . . . . . . . . . . . . . . .  762,!·n7 
Stacker chute, pneumatic, W .  IC. Jones . . .  7U:� , 1 01 

�i�fl��:�y,P�����i:C'c?·l.�· l����o� . : : : : : : : : :  +a�:��1 
�talllp tappet and securing means tIl ere-

for, Brown & Hayes . . . . . • . . . . . . . . . . .  7G:1 , 1 'I G  
Standard, adjustable, B ryant & :Murdock . . .  7 G ; t , : � ':1  t 
Stf'am cleaner, ftI. S. Ellis a • • • • • • • • • • • • • •  7f);{ , 2m) 
Steum g('uerator, Farrell & Etchegaray . . . .  7()2, S!):� 
Stt�am generator, C.  Sykora . • . . . . . . . . . . .  7G:1,07U 
Steam generators, prevention and removal of 

incrustation in, \V .  Gawlikowski . . . . .  7G2, 807 
Steam shovel, G. E. TurBer . . . . . . . . . . . . . .  7li2, B61 
Stone composition, artificial, P .  ",Valther . .  7tm, 1 :-H) 
Storage buttery, H. C. Porter . . . . . . . . . . . .  763, ;{21 
Strap coverillg maehinp, V .  P. Buek . . . . .  7G:� , 1 48 
Stud o r  l)Ost, metal, C .  Baines . . . . . • . . . •  7G2, 902 
Sucker rod cl('anf'r, \V .  L. Carlin . • . . . . . . .  702 , nSG 
Surfacing device, H .  A. Hill  . . . . . . . . . . . . . .  763,OG6 
Surgical o r  Opl'ratillg pad 01' cushion, 

Meinecke & Hogan . . . . • . • • • • • . . • . . . . .  76;), 304 
Switch stand, LOllg & Hoffer . . . . . . . . . . . . .  7G�� , ] S9 
Switch stand, l\f. 'tV. Long . . . . . . . . . . . . . . .  7G;:),295 
Talking lI1tl(�lline born support, C. J. l<Jicb· 

horn . . . . . .  . .  . . . . . .  . . . . • . . . . . . . . . . . .  7G3,096 
TaplJillg mtlchhw, thr('ad, H .  M .  Wilsun . . . .  7tt1, :.!35 
Teaching upparatus, music, C. L. DUlllliug . 7G2,990 
Te] egraph traJl�illitter, J .  F. X .  ']'roxtiC'l' . .  763,082 
Telephorw exchange connection countf'l', U. 

E. ScrilnwI', rpi8sue . . . . . . . . . . . . . . . . . .  12,232 
Tenement, two·sto!'y , N . R. Grimm . . . . . . .  7D3,279 
Tennis racket, J.  K II. Hyde . . . . . . . . . . . .  7H:1,059 
'l1ellt rove slille and g l'ip, \V. S. Logan . . . . 7G0,294 
Threading device, antomatic, R. L. Cum� 

Hoek . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . •  7H2,887 
Thn" HlIng tool, i ll Ri(\e.  R. lIIcNeil . . . . . . . . . 7(;:1,070 
Ticket, railway, J. BumngtoH . . . . .  a • • • • • •  76;J , 1 4!J 
Ticket, transfer, \Y. 10eil1, Jr. • • . • • . • . . •  7(j:_�,2B2 
TilE' makillg lllaehilH', L. Dayis . . . . . . . . . .  76:J, 048 
Tiles, making mosaic, H. C .  �Mercer . . . . . . 7G:l,OM 
Toilet apparatus, combination, H. S .  Half', 

763, 17�, 
Toy cannon, J. Ii" & J. Corr . • . . . . . . . . . . .  
Toy inclined railway, Austin & Craw . . . . . •  
Tricyde, C .  .J. Madonna . . . . . . . . . . . . . . . .  . 
'rl'olley track rail, J.  A .  S p i l l e r  . . . . . . . . . •  
'l'rollp)r ",ht'pl, ball lJearillg, J.  A .  Nodon . .  
'rnHlR(�rS leg mud guard, D .  J. Terzian . .  . 
'l'nwk, C'lI·, .T.  C. Barber . . . . . . . . . . . . . . . . .  . 
'� l'U(�k, eJevating, A. A. Seott . . . . . . . . . . .  . 
r�rullk garment supporter, )1. N. Drucker . .  . 
'rube. See Sppuking tube. 

76�,280 
7D2 885 
7G:�: ():W 
7():� , 1 90 
7H2,HG5 
7(1;1 , 016 
76:_�, 02n 
762,871 
76:; , U2 7  
7G�,H8H 

'l'nhing, ftexihh� metallie covered, T. Smith 7G2,BG4 
�ry pe writC'r rib hon reverse mechanism, F. 

X. ""�agnel' . . . . . . . . . . . . • . . • . . . . . . . . . •  763,224 
T.q)e " Titer bar mechanism, F. X. "Vag� 

llf'r . . . . . . . . . . . . . • . . . . • . • . . . . . . . . . . . • •  70a, 083 
rr'yp(� wri ting maeliine, N. r... Andt'rson . . . .  763,034 
'l',vpn w r i ting machine paper carriage, .T. 

II. Dorman . . . . . . . . . . . . . . . . . . . . . . . . .  763,165 
Umbrella cover holdill g  Clip, W. "T. Clim('n-

son . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  763 , 2GZ 
Umhrella haudIt', detachable, B. Rothschild 76:� , 1 1 7  
Universal joint, J. A. Tilden . • . . . . . • . • . .  7G:3 . 1 27 
Valve, Ii'. �tahl . . . . . . . . . . . . . . . . . • . . . . . . . •  7fl:! , 1 23 
Valvp, balanced slide, H. D. & C. L. Dun-

bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76:), 1 67 
Vulvp, png-ine, R. A. �orling . . . . . • . . . . . . .  702,9:H 
Valve, fi:.'ed, .T. L. CUrran . . . . . . . . . . . . . . . .  76:�, ] 6Z 
Valve for i rrigation stand pipps, etc. , Kel-

lar & Thomson . .  , . . . . . . . . . . . . . . . . . . .  7f>3, 187 
VaIn" for oil tanks, ete . ,  ail', Ij",. Robinson 763,11p 
'; a h p  fOI' pOl'table pneumatic motors, throt� 

tle, R. A .  ;\forling . . . . . . . . . . . . . . . . . .  762,933 
V alvp for rain svouts, automatic, J. H .  

Ko('hend('rfpl' . . . . . . . . . . . . . . .  . . . . . . . .  763 , 1 88 
ValVe> gpur, shifting eceentric, l!' . •  J. 'Vaters 76:3,1�n 
Valvp, stop, .T. ltohinson . . . . . . . . . . . . . . . . .  76;], 208 
Vault, safe deposit, T. Rauschenbach . . . .  763, 11 0  
Vf'hiele brake, .1. G. Ebken . . . . . . . . . . • . •  763,095 
Vphie1c spring shackle, H. C.  Swan • . . • . .  703 , 126 
V f'bicle \vhppl, J. A. Brennan . . . . . . • . . • • •  763 , 1 45 
VPlHling machinp, "'T. S. };'illey . . • . . . . • . . .  762,895 
Vpnding machinp, G. 11'. IIochriem . . . . . . .  703 ,286 
Vend il 1g nw.chine coin operated mechanism, 

.T. .Jonson . . . . . . . . . . . . . . . . . . . . . . . . . . . •  762,909 
Viscosp, purifying, C. I\�. Cross . . . . . . . . . . .  7t.4:,2G6 
Vise, etc. , I,'. E .  Walden . . . . . . . . . . . . . . . .  76;1.226 
Vise, adjustubie beJlt'h, P. TIroadbooks . . . . .  70;�,087 
v i sion , instrnmpnt for ddeeting and COI'� 

rt'ding df'i'petive, F. M. Bishop . . . . . .  76:1 , 24R 
"'T a s b i n g  machiIlP, B. B .  Rf' idpl' . . . . . . . . . . 7(l2 ,D4R 
'Y a 1 p r  ('loset, B p n d p r  & Sehlotter . . . . . . . .  7G:! , 2-H1 
,V a 1 p r  ('los('t hopp('l' Roil p i p e  connectioll , 

A. II"'. TT. I�o(le . . . . . . . . . . . . . . . . . . . .  . 
'Yfltpr elevator, .T. A. Elliott . . . . . . . . . . .  . 
Wat(,l'pr, stock, If, R. Se.vmo n r  . . . . . . . . . .  . 
'VemlPr, colt or ealf, .T . .Ii" F�tchi R()n . . . .  . 
\Yeb cutting, printing, and folding- pr('88, 

7G2,!l80 
7!l:l,051 
7G:1 , a:�1 
7 G:� ,OG2 

C. A. 'rripp . . . . . . . . . . . . . . . . . . . . . . . . .  76B, 3R7 
'Veig-hil1f,' mat'bhw, automatiC', Ij' . A. RolHlld 7 63 , 1 43 
\Vpighing" madliue, weight l't'gi stprillg, Pot· 

tin & <it' Logeliprt' . . . . . . . . . . . . . . . . . . .  700 , 203 
,,"(,'11 'lluH'hiTlP,  )1. (j. Rurlllell . . . . 7f.);{ , 253 to 7(j:� ,255 
Whpf'l, C .  \\T, �Hli:-;lnl1·.Y . . . . . . . . . . . . . . . . . .  7 (12 , D46 
"'b iill,,t  T"pe lwok .  .1 . .1. MoorE' . . . . . . . . . . . .  7G:� , OGr. 
". in<iillg" a 11(1 J"t' w i luJing IDt'ch a ll i RIII , .  O. J!'. 

Il i nt:r. . . . . . . . . . . . . . . . . . .  , . . , . . . . . . . . .  . 
\V indlast-l, O. L. Larson . . . . .  , . . . . . . . . . . . . . 
Windmill attacjlwcnt, H. Balgcmallll • • • • •  

7(1:� , OG8 
762, 918 
763,037 

The progress of the Oldsmobile abroad has been a con­
tinual triumph. It has led the advance of automobiles into 
remote corners of the earth. Everywhere it is recognized 
as the world's standard runabout-the best thing on wheels. 

Oldsmobile 

Standard Runabout 

Price $650 

Oldsmobile 

Light Tonneau Car 
Price $950 

Years of successfll experience and the largest factory facilities in the world de­
voted exclusively to the making of autonlobiles, have enabled us to produce machines 
by the thousands where others produce by the hundreds and to attain the tuaximum 
of perfection at the luinimum of cost to the purchaser. 

Our nearest sales agent will gladly furnish you full particulars regarding our 1904 
cars, or write direct to Dept. 21. 

Olds Motor Works. Detroit, U. S. A. 
Member of the Association of Lh,:cllsed Automobile �lanl1facturers 

TH E  
FO R  
Price 

W H E E LOC K 
M OTO R ���¥s 

$7.50 and $8.00 
Several designs 

Send for catalogue 
VVHEELOCK nOTOR CAR 

CLOCK COnPANY 
1048 Tremont Building 

BOSTON � - - U. S. A. 

are backed by a broad guarantee that 
absolutely protects the purchaser 
against faults or breakage due to 
construction or material used. 

�tationary }:Jlgincl!4, 2 to 100 h. p. 
l"oriable EJI2"jne�, 8 to 18 h. p. 

Our new illu!"trated catalog will be 
sent on request. 

OLDS GASO L I N E  E N G I N E  WOR KS 
2 1 6  R iver St . ,  Lans ing ,  M ic h .  

I S  GUARANTEED 
14 IT. P. develops rated power 

at TOO R. P. M., develops 16 H. P. 
at ,CO. and 18 IT. P. at 9,,0. �lo· 
tOfS are used for automobile, 
m arine and stationary purposes. 
Tbey are sure and quick to run. 

B�RENNAN MOTOR CO • •  Syracuse, N. Y. 

MARINE ENGINES 
1. 2, 3 and 4 

Cylinder 

Launches 
17 to 50 feet 

Send for 
new catalog 

1� to 40 H. P. 

GRAND RAPIDS GAS ENGINE & YACHT 00. 
Grand Rapids, Mich. 

Kerosene Oi l fngine 
Nolh i n g  b u t  Kerosene O i l to r u n  it 

Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
order, and is cbeaEer to run than an y 

��{��d'"�::if�uo�:���lconOlni:' 

International Power Vehicle Co. 
Stamford, Conn. 

2 and 4 C Y C LE 
aPe no experiment, as. they 
are in successtul operation 
in all parts of the worl d. 

Launcbes ill  stock. 
Send j01' Catalogue. 

P A L:nER BRO�., 
Cos (�ob. Conn. 

New Y ork Office, 136 Libe!'ty St. 

Densmore orfici':ll 
,T ewrlte 

'Wofilds Fair� st. Louis.\ 
Head Office. 3 0 g  Broadway, New York: 



JULY 2, 1904. 

BLISS ELECTRICAL SCHOOL 
2 1 4 0 Street. N .  W . , W ashington,  I).  C. 

Offers .. theoretical and practical ccurlle in ELEC­
TRICITY complete in one year. Students actually ccn­
etruct Dynamos, Motors, etc. Twel/th year opens Sep­
tember 28. Send for Catalog. 

LEARNERS TELEGRAPH INSTRUMENT 
A U86ful art����� !��:: 'te�h�:h�� ���d by sound. The outfit includes 

f:ll�t��e�F ?�:�Kti::s� Price, complete, t2.00. 
Send tor catalogue. 

Gannett Elec trical Co. 
PBOVIDENCE, R. I. 

must be Interesting to every b andt­
Cl'aftsman. 'l'here is a. mine of infor­
mation in 
Montg omery & Co. 's  Tool  Cata l o g u e  
"hich enumerates thousands o f  tools.  
CBpltQJ handbook of reference. Pro­
fusely Illustrated. Sent by mall for 
25 cents, discount sheet Included. 

llON'l'GOMERY & CO., 
101> Fulton St., New York City. 

By E. SPANGENBERG, M. E. former �����ln�r�:�:n:ri�:. Sf.. Louis 
Containing 1.035 Questions and An­

swers, with 648 111ustratioDs. 
Price. $3.1)0. 

The book on the subject ever published. 
GEO. A .  ZELLER, Publi sher, Estab. 1870. 

88 S. Fourth St. St. Louis, Mo. 

A.W. FABER 
Manufact ory Established 1 7' 6 1 .  

LEA D PENCILS, COLORED PENCILS, S L A T E  
PENCILS. WRITING SLAT ES, INKS, STAT IONERS 
RUBBE R GOODS; R U L E RS, ARTISTS' COLO RS. 

78 Reade Street, New York, N. Y. 

GRAND P R I Z E .  H i ghest Award , PARIS.  1 9 0 0 .  

TH E E U R E K A  C L I P  
The most useful article ever invented 

Scientific American 
W indow, O .  Frotscher . . . . . . . . . . . . . . . . . . . . 762, 896 
Window frame, H. T. Whitenack • • • • • . • • .  763,234 
Window frame, H. L. Hoyer • • . • . • • • . • • . .  763,287 
Window screen, H. F. Chreitzberg . • . . • . •  763,261 
Window strip, H. D. Aupke . . . . • . • . . . . . . .  763, 240 
Window ventilator, G. S .  Myrick . . . . . . . . . 763,106 
Wire, vehicle attachment for taking up 

and distributing, J . S. Brandon . . . . . . . .  763,340 
Wood , etc . ,  machine for reducing, J .  M. 

Nash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  763,315 
Wort, means for controlling the aeration of 

fermenting, D. O.  Paige . . . • • . • • . • • . .  762,936 
W rench. See Pipe wrench. 
Wrench, C. D. O ' Neil . . . . . . . . . . . . . . . . . .  . 
Wrench, E. B. Randall  . . . . . . . . . . . . . . . . . .  . 

Wrench, etc. , F. E. Walden • . • • • • • • • . • • •  

X-ray apparatus, W. B . Churcher. 

DESIGNS. 
Belt,  waist,  L. Hauser . . . . . . . • • • . . • . . . • •  

B rooch o r  similar article, E. C. Abe l .  • . • • .  

Doily o r  similar article, J. W. Catty • . . . •  

Hammock, I .  E. Palmer . • . . • . . . • • . . . . . . . .  

Lavatory, Torrance & Whitehead . • .  36, 993, 
Metallic articles, border tor, L. W. Rice . : .  
Mirrors o r  similar artic]ps, back for hand, 

S.  A. Keller . . . . . . . . . . . . . . . . . . . . . . . .  . 

Nail files or similar a rticles,  handle for, S.  
· A. Keller . . . . . .  " . . , . . . . . . . . . . . . . . . . . . 

Rug, G. H. Gillies • • • . . . . . . . . .  36,999 to 
Rug, J. A. Gillies . . . . . . . . . . . . . . . . . . . . . .  . . 
Rug, H. A. Miller . . . . . . . . . . . . . . . . . . . . . .  . 

Rug, G. W. Perkins . . • • • . • • . • • . • • . • • . . • .  

Rug, R. D. Stevens . . • • • • • • • . . . • • . . . . . . • •  

Show case, J. T. Robin • • • • • • • • • • •  36,991, 
Sink, kitChen, E. F. G regg • • • • • • • • • • • • • • •  

TRADE MARKS. 

762,935 
762 , 941 
763,227 
762, 881 

36,996 
36, 987 
36. 997 
36,998 
36, 994 
36, 990 

36, 988 

36, 989 
37,001 
37, 002 
37, 003 
37,004 
37,005 
36,992 
36,995 

42, 872 

W rite 
to-day 
for free 
catalogue 

Y SAPE M u l l i n s  Uns inkable 
Stee l P l easure Boats 

t 5-foot $29 00 seat five persolls in comfort. boat. crated • able for ladies and children. 

Made of steel. Practically lndestrnctibl .. Air chamber each end. Cannot sink. Can Dot leak. Require no caulking. [deal bChl.\ 
The modern row boat l:: pl=:� ':aele:;::rdt�i�llar�� o3t��rb��! d:� 

SPEC I A L  M A N U FACTU R I N G .  DIES A N D  STAMPINGS TO ORDER. 
S P EC'l M A C H I NERY- M O DElS'EXPE RIMENTA l  W O R K  D R O P  FORG ING D i E S  A N i?  D R O P  FORGINGS. HARDWA R E  SPECIALTIES  U C'  MAN F G  TO ORDER.SEND S A- M D LE S  OR DRAW I NGS F O R  ESTiMATE S W R I T E  F O R  O U R  BOO K L E T. TH E G LOBE MAC H I N E  & STA M P I N G  C O . 9 7 0  H A M I LT O N  S T., C LEVEL A N D ,  O H I O .  

W. H .  M U L L I N S, 384 D epot S t  ..  Salem Ohio 

I NYENTORS r:��!���'1!���:�i�e!j es. Send sample or FR E5 model for low estimate and best expert advice 
T H E  EAG LE TOOL CO. Dept. W. C i n 'ti. 

MODELS. Expert. Inventions. Experimental Work. f:l�:;c-:S8. D��oll�tcb!if���
t�iss��

dJ't� s��Oj),..1cY� 
W�fZtij:mI""-1I C 10 E I M OD ELS Special MachlnerY,-_D i e s ,  Stampinllts. 

-.-.----..... - - ,or ISS naines, Brewers' • N y e  Tool & [ .. lichi D e  Works, and Uo�tlers M":<lbinerv. T!fE VlT,TER 200 South Clinton St. , Chicaao. MFG. CO .. 899 Clmton St . . Mllwankee, Wis 

C H E M I CAL E XA M I NATI O N S  R.'N"\\� 
D R. H. C. S T I EFEL, Bissell Block. Pittsburgh, Pa. 

M OD� L 10 C ATA C OC U � S " R � � 
,.". S "" U N I O N  'M ODEL WOR KS 

<5. CE.A "'" 1 9 3  CLARK_CHIC GO.  
Agricultural machines a n d  extra a n d  repair 

parts and pieces therefor, certain named, 
International Harvester Co. of America, 

42, 871, 
Boots and shoes, leather, W. L. Douglas 

Shoe Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Beverages and extracts for making the 
same, certain named non-alcoholic, M. 

42,1l33 MODELS & EX P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. TYPEWRITER5M-;"��5 

Strehlow . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Candy, Electric Candy Machine Co. . . . . . • 

Ohemicals, certain named, Roessler & Hass .. 
lacher Chemical Co. . . . . . . . . . . • . . • . • • .  

Chemicals, certain named, Lennox Chemical 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Chocolate bonbons and other chocolate con­
fections, F. H .  Roberts . . . . . . . . . • • . . • •  

Cleaning, scoring, and polishing compounds, 
Tripoli Manufacturing Co. . . . . . . . . . . .  . 

Cleansing preparations, certain named, F. 
W. Davis . . . . . . . . . . . . . . . . . . . . . . . .  . 

Con fectionery and food products, coloring 
preparations for, W .  J .  Bush & Co . . . .  

Dress shields, Omo Manufacturing Co. • . . •  

Food for infants and invalids, prepared, Taro 
Food Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; 

Hair tonics, L.  B. Giesseman . . . . • • • • . • • •  

Horse blankets, fly nets, and fly covers, 
B em i s  Bro. Bag Co. . . . . . . . . . . . . . . . . .  . 

Ice chipping and ice cutting machines, 
Davenport Ice Chipping Machine Co . . . .  

I ce creams, J.  F. Murphy . . . . . . . . • • • • • • •  

I n k ,  printing, J .  M .  IIub(�r . . . . . . . . . . . . .  . 
Jewelry , certain named articles of, Silber .. 

mann, Kohn & Wallenstein . . . . . . . . .  . 

Lamps, gas, L. P. Dexter . . . . . . . . . . . • . . . .  

Liniment, W. T .  Overby . . . . . . . . . . . . . . . .  . 

Medicine for certain named dise1:ses, J. H .  
Neagle . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . 

Oils of eucalyptus and combinations thereof, 
G .  T.  C .  Adams . . . . . . . . . . . . . . . . . . .  . . 

Ointment, M. J . Worthington . . . . . . . . . . . .  . 

Photographic film, Eastman Kodak Co.  . . . •  

Photographic paper and films, Societe 
Anonyme " Luna"  . . . . . . . . . . •  42, 861, 

Poker chips, S .  Langsdorf & Co . . . . . . • . . . . •  

Rpmedies and preparations, certain named 
horse and cattle, J .  Strohauer . . . . . . . •  

Remedy for curing hog cholera , American 
Hog Cholera Cure Co. . . . . . . . . . . . . . .  . .  

Roofing, prepared, W. A. Zelnicker . . . . • • •  

Rope and twine, fibrous 01' textile, Plymouth 
Cordage Co.  . . . . . . . . . . . . . . . . . . . . . . . .  . 

Shears and scissors, Neckelmann HermanoB . 
Shoe polishes, certa.in named, International 

Paste & Pollsh Co. . . . . . . . . . . . . . . . . .  . 
Soap, Jj". O. Gustafson . . . . . . • . • . . . . . . • • • • •  

Soap, Puro Manufacturing Co.  . . . . . . . . . . .  . 

Sorghum, Fort Scott Sugar & Sorghum 
Syrup C o  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Stoves and leather, polishing compositions 
for coating, Allshine Manufacturing Co. 

Tea, Smith Bros. Co.  . . . . . . . • . . . . . . . . . • •

.

• 

Toy explosives, devices, and ammunition 
therefor, certain named, Lloyd, Adams & 
Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

E . V. BAILLAR O ,  Fox B l d g  .. Fra n k l i n  S q u are,  New Y o rk. 
42,840 
42, 843 Di es, Tools and Special Machines. Models and Experimental Work. General Machine Work. 42,855 PH. J. BENDER & SONS, Inc ..  87 Frankfort St.,NewYork 
42,856 

42,844 

42,837 

42,838 

42, 845 
42,832 

42,846 
42 , 848 

42, 834 

42,870 
42, 842 
42,1>51> 

42, 830 
42,866 
42, 850 

42,849 

42, 854 
42,851 
42,860 

42, 862 
42,831 

42,852 

42 , 853 
42, 867 
42 , 865 
42,863 

42, 847 
42, 835 
42, 836 
42,841 

42,857 
42,839 

�" E 5 C H  E R DT LE: STA M P  C O . �� STEEL STP.>M PS ,  L ETTE.RS & F I G U R E S B R I D G E. P O RT C O N N .  

Experimental & Model Work Oir. d: a<!vice free. Wm. Gardam & Son.4li-51 Rose St.,N. Y. m Magical Apparatus. 
25c. - parlo:il'rtn.,t�g��..?�������e. 

Over 700 engravill2s 
M ARTINKA & CO., Mfrs., 4\13 Sixth Ave., New Vork. . M AT C H M A C H I N E R Y. A r e  y O� mterested i n  Patents, Model or Experimental . BIG MONEY IN MA'l'uIlES. wor ? Our booklet entitled . ., We manufacture everything p ertaining to the busl-
W H AT WE D O-H OW WE DO  IT  ness . . T h e  V ery Latest Process. \V.e will furnisb 

Will be sent t o  you on request. . a manager o!-�W� �uifIii'.:afe�hi'l�8�
,
ess. KNICKl.f.rfl:c�::!!. �t���N:lewW.g!fS, Inc., 1118 As nland iUock, Chicago, 111., U. S. A. 

NOVELTIES 8: PATEnTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. E.KONIGSLOW STAMPING & TOOL WORKS. CLEVE L A ND. O. 

M A SO N ' S  NEW PAT. W H I P  H O I S T S  
save expense and liability inCident to Elevators. 

Adopted by principal storehouses in New V ork & Boston 
Manfd. by V O LNEY W. MA SON & CO., Inc. 

ProvIdence, .k. I., U. S. A. 

Duntley Washable Battery Cell 
( P a t e n t e d )  . 

SAVES :a.a..TTElR.::EB . 
TZDl.l:EI 
DI.I: C> J."IaEl'Y 

Adapted for every class of Storage Ba:ttery service, particularly for ElectriC Vehicles 
Prompt deliveries. PRICES R '  GHT. Sen d uS specifications of your requirements. WE AI.SO MAKl!; 

B A TTERIES OF AI,I, CAPACITIES 

ST O R A G E  

���:,b�li��¥S�B:iuJ�:�:��:��!�B���:u�: 
anee Companies and bUSiness men gen­
erally. Book marker and pap e r  clip. 
Does not mutilate tb.e paper. Can be 
used repeatedly .  In boxes of 100 for 25c. 
To be bad of all bouksellers, stationers 
and notion dealerB� or b v mail on receipt 
Of price. Sample oard, b¥ mail, free. Man-

Varnish, Glidden Varnish Co. . . . • • . • • • • • • •  � WateJ; colors, certain named, Consumers Co. 
m Wire rope, Durable Wire Rope Co • • • • • • • •  

C H I CA G O  
42, 868 A GENTS WA NTED 

BATT E R Y C O M PA N Y  
1241 State Street, CHICAGO 

42, 859 
42,869 -:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::; 
42, 864 ' r 

1t�
ct���� �5x �f,

n'��I::�'i,1d���ey. 
To Owners of GaSO l i n e  E n g i nes ... 

Automobi les,  Launen es,  IOlc 

TheAuto=Sparker 
does away entirely with all starting and running batteriesr their annoyance and eXJ!ense. No be t-DO switch-no bat­terIes. Can be attached to any engine 
��ire uf���;��; c!�!�. guaran�td; 

Restisten !in .accurate �ount of work done on prlnting presl!les, grain tallies, welghmg, meMlunn� and other automatic machines. Counts up 
�J'����8a�od o����ts s:!dfu;i�!�iar.SlDlP6�'J�·ROc:�, <ku:i:�Jf; c�ri:: 

LABELS . 
" Amsterdam Brand Tomatoes, " for tomatoes, 

Unlte<: States Printing Co. . • • • • • • • • • •  

" Berkshire Tone , "  for beverages, G. W. 
Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Best Camel Hair Artists' Brushes, " for 
artists' brushes, United Brush Manufac .. 
tories . . . . . . . . . . . . . . . . . . . . • . .  " . . • . • • •  

"Dixie Fly Oil, " for an oil, W. C .  Elliott . 
"Dixie Screw Worm Ointment, " ( o r  oint .. 

ment, W. C. Elliott . . . . . . . . . . . . . . . .  . .  

"Edgewater Brand Tomatoes, " for tomatoes, 
United States Printing Co. . . . . . . . . . • . .  

"Golden Crest Lithia Ginger Ale , "  for ginger 
ale, V irginia Lithia Springs Co.  . . . • • .  

"G rohair , "  for hair restorer, G rohair Mfg. 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

"Karlsbader Honey� Wine Bitters, " for bit-
ters, A. V.  Kouba . . . . . . . . . . • . . • . . . •  

"King ' s  Oil  Paste Harness D ressing , "  for 
dressing, F.  M. Givens . . . . . . . . . . • • • • .  

"Maj o r ' s  Neu-Ral PHIs, " for medicine, J. 
M. Lemen . . . . . . . . . . . . . . .  � . . . . . . . . . .  . 

"Oat Cream , "  for toilet cream, A. Olsson . 
"Old Carolina Hnnd-Made Chproots, "  for 

cheroots, R. M. Jell'reys Tobacco Co . . .  
"Richie ' s  Honey-Wine, Mel Venum , "  for 

honey wine, A. V. Kouba . . . . . . . • . . . .  
"The Famous Sunbury O reamery Butter, " 

for butter, Sunbury Co-operative Cream-
ery Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Tbe Great American Blood and Nerve 
Tonic, " for medicine, · W .  S. Renn . . . . .  

"The McKinley Charcoal Headache Cure , "  
f o r  medicine, O.  O . Larter . . . . . . . . . . •  

"The Perfect Brew , "  for bottled beer, Mon .. 
umental B rewing Co. of Baltimore City. 

"Yankee Pop f".{)rn, " for popcorn, G .  P. 
Nash • • • • • • • • • • • • • • • . � • • • • • • • • • • • • • • • •  

PRINTS. 
"Cyprus Bronze Motor Bearings , "  for motor 

bearings, Brady Brass Co. . . . . . . . • . • . .  

"Dr. Carleton ' S  Dyspepsia Treatment and 
Dr. Carleton ' s  Constipation Pills , "  for 
medicinp, Carleton & Hovey Co.  . . . . . . . 

"Hope ' s  Little Digestion Tablets, Hope for 
the World , "  for mpdicine, H. A. Parker 

"La Sylvia, " for corsets, L. S. Plant & Co. 
"The Mark G .  Harris Front, Shoulder and 

Sleeve Head , "  for clothing, M .  G .  
Harris . • • • • • . • • • . . . . . . . . . . . . . . . • • • • • •  

11,162 

11, 155 

11, 173 
1 1 , 167 

1 1 , 1 66 

1 1 , 1 61 

11, 156 

11,171 

1 1 , 155 

11, 172 

1 1 , 1 69 
1 1 , 170 

1 1 , 1 65 

11,159 

11 , 163 

1 1 , 1 60 

1 1 , 168 

1 1 , 1 57 

11,164 

1,014 

1 ,01 2  

1 ,013 
1,010 

1,011 

A printed copy of the spedfication and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1 863, will be furnishf'(] from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
/<Iven. Address Munn & C o . ,  361 Broadway,  New 
York. 

Canadian patents may now be obtained by the In· 
ventors fot" any of the inventions named in the for£>­
gOing list. For terms and further partlculan 

• address Munn & Co. , 361 Broadway, New York. 

JEFFREY E LEVATI N G � - C O N V EY I N G- -POW E R  TH:
o
;E

C
:�.�Orv"�����O .  

Transm lss i o n-oScree n i ngo-Ored g i n g-Coal Cult i n g  COLUMBUS, Omo, U. S. A .  

Orl l i i ng-·Ha u l i ng··Was h i n g  Mach i n e ry. NEW YORK 

.. Free from t h e  care which wearies and annoys, 
Where every hour brings. its severaL JOYs." 

" A11lerica's 
SU11l11ler 
Resorts " 

This is one of the most complete publications 
of its kind, and will assist those who are wonder­
ing where they will go to spend their vacation this 
summer. 

It contains a valuable map, in addition to 
much interesting information regarding resm:ts on 
or reached by the 

Ne'W York Cen tral Lines 
A COpy Will b e  sent free, upon receipt of a tWO..(lent stamp. by Georg-e H 

DantelB� General Passenger 4�ent, New York Central & Hudson River Railroad. Grand Central Station, New York. 
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���'l1�t"atf.' �e';,'i:'.!'ri'I;;a'ff,
ar

����� \�:�s.!,����������� oughly reliable Ignition. �ompletely eq,ulpped, 82,1l00 f: o. �. Cleveland ; without top, $2,300. Prompt de. lIverIes. 
TIlE WINTON MOrolt CARRIAGE CO. , Cleveland, 0., U.S.A. 

The Orient 

Speed 1 8  to 20 miles per hour. Wil l  climb all grades and 
carry four people anywhere they WIsh to gO . 

Write for catalogue 
WA LT . A M  M A N V FA C T V R I N G  CO. 

WalthaJD, Mass. 

DARRAC Q 

12, 10-20, so.so HOl'se Power. 
Favorite of two cont·inents. Holds more 
records for speed and endnrance than any 
other make. PromJlt deliveries. Dupll· 
cate parts always on band. 

AMERICAN DARRACQ A UTOMOBILE CO. 
OonfiroUed IYy l! .  A. La Roche 00., 6112 Hudson Street 

147' West 38th St., New York 

� GreQ.test Air Chamber ./ 
F F I SK D E TAC H A B LE 

T 
I Fisk Cblc:opee I 

Rubber Falls, R S Co. Mass. E 
K S M O T O R  T I R E S 
/E��iest

-
Manipu lation - �  

CHARTE R 
GAS and GASOLINE 

For All Work. 
Stationaries. Portables. Hoisters, Pump. 
ers. Sa wiup: & Boat Outfits. 

Sem,d tor Oataloou. ana Testimonials 

State Your Power Need�. 
C HARTER GAS E N G I N E  C O . ,  Box 1 4 8 ,  STE R L I N G ,  I LL. 

What Is Daus' Tip-Top '1 
TO PROVE that Daus' " Tip-Top " is 
ihOObe!� i:

8 
s:o�es;e:���e;or��4j 

copies �om typewntteo original, we will 
- ,; :Tth:�lld�:::�ta��, t�S: (�O) 

���:: �:�io Ie •• $5 
trade d18count of' ,Net 
SS� per cent, or 

'I'he Felix A. B, Daus Duplicator Co., Daus Bldg., 111  John St., New York 

Scalos All varieties at lowest
. 
pnces. Best RaUroad 

Track and Wagon or Stock Scales made. 
Also 1000 useful artICles. including Safes, 
SeWing Machines, Bicycles, Tools. etc. Save 

Money. List. Free. CHICAGO SeAL.., co .. Chicago, DI. 

J E S S O P  S T E E L  C C?  M F R;; OF CR UCIBLE SHEET STEEL WA S H I N G T O N , PA . 

Scientific American 

WONDER of the AGE 
Jackson's Patent High Head Centrifugal Pump. Guaranteed to raise water 1.000 feet or more and maintain an efficiency of from 70% to 84%. First chOice of the Engineer for City Water Works, Draining Mlne

� 
Hy. if:�!�ffi't::r����,:�d a:acll���n�;�d. Beab':.t!�:V:3�1 for 

JULY 2, 1904. 

I ndependence 
IS 
most 

H all 
one of the nation's 

cherished posses­
SIons . That is why it 

BYRON JACKSON MAC H I N E  WORKS,  • •  SAN FRAN C I SI;O, CAL.  has been roofed with 
��vfo��� YOUR OWN ELECTRIC LIGHTS "T a y l o r  Old Style " 

roofing tin . I t is no 
more to the nation than 
your own home IS to 

Any size place, summer homes, launches, yachts, etc. 
Every detail included ; very best matenal ; practical 
So simple no electrician required. Light A ll the Time, 
as storage battery included. Gas , Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refngeration, etc. For printed matter 
address 

ELECTRIC DEPARTMENT Th . h RICHARDSON ENGINEERING CO., Hartford, C!onn. YOU. at IS W Y your 

CRAN E P U LLE R .-u TH E  TOO L FRO M M ASSAC H USETTS." �ouse s h o u l d  hav� 
A DELIBERATE ACCEPTANCE OF THIS IMPLEMENT UPON OUR WORD T a y l o r  Old Style 

f
Wlll .reWard the buyer wltb a N:EW tool designed for drawing 0 1T  cams. wheels, pulleys, etc., an d  roofing tl' n l' t Ol'Clng on or 01T sleeves, couphngs and the like. upon . 

No. 3.- ·For use in
N'::'��.!.'lfo:h:::o:.�t

ire
ut»i'f..�bile repair shops. . 

Under proper conditions the CRANE PULLER can be employed as a shaft straightener and also as a jack. Capacity, 10 tons, 
TO GET . .  ON PUI..UNG TERMS " WITH US 

Write to CRANE &. RICHARDSON, 1 1 3  Water Street, Boston. Mass. 

�JilLLDaPBN 
" The Pen That Fills Itself" 

��.peA:! !�{��kof:l��ii:�����;Jf:� �:Xe:o:�;fe!:t1dO:D� you owe it to yourself to learn more about this perfect pen ! If you will let us send you our beautiful new illustrated catalogue, it will make you a CONKLIN enthusiast. 
The Oonk l i n  Pen 00. l1!1!f::!�o:ht:e. 

Represented in Great Britain by American Agencies, Ltd., 38 Shoo �aGrit!�j��:e�'st�n��lb!��� in Australia by Rae, Monn 

... LEARN ... 
BUSINESS 
SYSTEM 

Sblppers Clerks 

Salesmen Buyers 

Manarers Bookkeepers 

Su1JClrlntendeots Foremen 
Stenolll'apbers 

Push Yourself Ahead 

J
UST as soon as you cease to 

advance you begin to go 
backward. Keep at the 

head of the procession. 
Fit yourself to systematize 

your work ; make it easier ; 

save time, money and brain 
work for your employer. We 
teach you how to drive your 
work. Our course by mail 
will be individual instruction. 

Learn a practical system to fit 

your own needs. Write to-day, 

telling us what position you 

hold and what your aim is. 

J a p st i c k  
BOSTON SCHOOL OF BUSINESS SYSTEn 

22'1 Washington St., Boston, Mass� Dept. At. 

Is a disinfecting and antiseptic pastille 
which imparts a delicious and refined ori­
ental perfume to the clothing or apartment. 

oJAPSTICK is guaranteed to drive away BACIUS MOSQUITOES aAS a, IASO LI N E  E l a i N E  BLACK PLIES, MOTHS, BUPFALO BUGS 
and other insects. Each stick burns an hour. 
Full box sent postpaid for Pifty Cents Simple,  Econom ical ,  D u rable. 

Su itable for a l l  kinds of work. 

T h e  C u l e c i d e  C o m p a n y BAC KUS WATER MOTOR, ch eapest power known 

Write for circular and prices. 1 6 5  S u m m e r  S t r e e t, B o s t o n.  M a s s. 
BACKUS WATER MOTOR C O . ,  Newark, N.J " U .S.A. 

Our 
Specialty : 

Knock. 

MOST POWERFULL WI RE ROPE MADE 
BRODERICKABASCOM I\OPE CO-

ST.LOUIS, MO. 

Down 
Boats of any 
description 

AMERICAN BOAT & MACHINE CO., 

ROW, SAIL AND PLEASURE BOATI'4, 

ACCVRATE 

RELIABLE 

DV RABLE 

Marine Statton. ST. LOUIS, MO. 

VV AT C H E S 

STYUSH e 

EFFECTIVE 

We know that our watches will do what we expect of tbem, tbeJ'etore, it is easy to unquestion­
ably "uarantee every watch we make, from the cheapest to the most expensive grade, 

THE N EW ENGLAND WATCH CO., 37 ®'· 39 Maiden Lane, New Yorll 
'7 Snow Hill. London, En"land ---------------------

A Pr a(ti(al (ar for Ameri(an Roads. 
Three Speeds and Reverse, Slidin� Transmission, Inter­

locking Devices Throu!<hout. Bevel Gear Drive 
Direct in TOp Speed. 

2 cylinder upright motol', 1 8·20 Horse Power. 
4 . . 32·3li .. 

Prices $2,300 to $4,000. 
Aluminum Bodies. Canopy Top or Limousene Types. 

Descriptive Catalogue sent upon request. 

R O Y A L M O T O R  C A R  C O . ,  
100 Marquette St., Vleveland, Ohio, U .  S. A. 
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Roofs," free ()D request. Anyone who sends ten cents 
In stamps for RufuS the Roofer, a Uttle book of 48 pages, 
will get ten cents' worth of amusement out of It. even 
if It does tell him about the best roofing tin made. 

N. & G. TAYLOR COMPANY 
ESTABLISHED 1810 

P h i l a d e l p h i a  

THE COLLVER TOURS 
(De Luxe) 

Small groups, Summer and Fall, for JAPAN. 
Never so brilliantly interesting. Never more 

safe. Round the World In the Early Fan, 
with or without Java and Burma 

(" On the road to Mandalay.") 
If you wish to see the fasclnatinp: lands of the Far East WIthout a sense of responsIbility ;  If 

I
on dislike g.>g.!����a �r�g'i�:r'l�a��

r
����:�e��na1I:a':ntfo� 

J:r'.:'!�!��r :a��� ��%�t�� 
if you demand the 'Im'/I 

DiBtmctiv •• DiBtini/ui8hed. 
LEON L. COLLVER, 368 Boylston Street, Boston 

CRUDE  ASB ESTOS 
D I R E C T  F R O M  M I N E S  

P R E PA R E D  
ASBESTOS F I B R E  
f o r  Manufactu rers use 

R. H. M A RTI N , 
OFFICE,  ST. PAU L B U I L D I N G  

220 B 'way, N ew York. 

H O R O L o a l C A L D E PARTM E NT BR,ADLEY POLYTECHNIC INSTITUTE Formerly Parsons Horologica1 Institute 
PEORIA, ILLINOIS 

LARG EST and BEST 
WATCH SCHOOL I n  A M E R I CA 
We teach Watch Work, Jewel.f:;' Eu� 
r:::::bl��ock��k, a�ati:�ms ui�= school at moderate rates. Send for Catalog of Information. 

CUTS THAT ATTRAOT 
���:e�:ITh�:�t�trl.°'H':t�� th� k?:a 
tbat we make. Send to us for "am· ���� ��

d 
!og

u
;:�n":.� r;,e o��

e J.'���� 
satisfaction. We like large ordera 
GATCHEL f& MANNING 

ILLUSTBATORS & ENGRAVEBS 
6th and Chest n u t  S t . ,  P H I LA . ,  PA. 

BE LAZY -and take it easy , as you can do by wearing the " Lightweight " PRESIDENT SUSPENDER-two �l11nces. 
Any store Soc and $1.00 or postpaid for choicest patterns. 

THE Co A. EDGARTON MFG. CO., Box 3 IO , 8hirle�, Ma88. 


