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LJULY 31, 1897. 
THE SUGAR INDUSTRY IN THE UNITED STATES. which lie well outside of this limit. Mr. Herbert My­
There is every indication that during the next few rick, who should speak with authority, draws the 

years the beet sugar industry is destined to occupy a northern boundary of the belt from Troy, N. Y. , 
very prominent place among the great industrial and through Lake Ontario, central Michigan, central Wis­
commercial questions of this country. The present un- consin and Minnesota, northern North Dakota and 
satisfactory condition of agriculture, our present enor- Montana, terminating it at the we!!tern end of the bor­
mous and ever increasing imports of one of the staple der line between the latter State and Canada, thus in­
products of agriculture, and the legislation by which cluding the whole of Washington and Oregon. The 
the present government is seeking to assist the one and same authority draws the southern boundary of the 
reduce the other, render the question of beet farming belt through Virginia, Tennessee, western Kentucky, 
and beet sugar manufacture a subject of vital concern southern Illinois, central Missouri, southwestern Kan­
to every citizen who has the interests of his country sas, and western Texas to the Mexican line. If the 
deeply at heart. mean between the two hundred mile strip and the 

The statistics of the sugar industry for the year 1896 broader belt above indicated be taken as representing 
show that the total consumption of sugar in the the area over which the sugar beet crop can be success­
United States amounted to 2, 093, 819 tons, equal to a fully raised, it is evident that the United States could 
per capita consumption of 63 pounds. Of this amount not only supply the $100,000,000 worth of product which 
1, 739, 313 tons were imported from abroad and 354, 506 is now brought in from abroad, but could take a lead­
tons represent domestic production-that.is to say, for ing position in supplying the markets of the world. 
one ton of sugar manufactured in the United States we A soil, loamy and not too stiff, abundant sunshine, 
brought in five tons from other countries. The sta- a moderate amount of moisture and favorable weather 
tistics of the past sixteen years show that the total con- during the period of ripening and harvesting are the 
sumption during that period was 25, 182, 649 ton!!, of elements which constitute a good sugar beet country, 
which 2, 673,000 tons, or only one-tenth, was produced in and whenever these have been present the experi­
tlie United States. D uring this period we paid out ments which have been made in beet culture have met 
for this imported sugar about fifteen hundred million with encouraging success. To render the cultivation 
dollars, or in other words we have paid to foreign coun- of beets profitable, however, it is necessary that the 
tries an average yearly tribute for the past sixteen years beet farm should be within easy reach of a beet fac­
of about one hundred million dollars. These figures tory, for it is evident that the amount of profit realized 
become yet more significant when it is remembered that by the farmer will vary, other things being equal, as 
sugar has declined in value during this period from 7'58 the distance which his crop has to be hauled. In the 
cents to 2'92 cents per pound and that our per capita con- present issue �e give a detailed description of one of 
sumption is from two to three times as much as that of the large and successful establishments which have 
other sugar-producing countries. Of the 1,739,313 tons served to demonstrate that our soil, climate and 
imported into this country over one-fourth, or 500, 000 methods are adapted to the production of beet sugar 
tons, came here in the shape of brown or raw German on a large scale. This factory began operations in 
beet sugar. This, and indeed all the imported raw 1891, when 1 ,800 acres of beets were grown, which 
sugar, whether from cane or beets, is purchased by the yielded 7'26 tons of beets to the acre, the farmers being 
American Sugar Refining Company and other firms of paid $3.90 per ton for the crop and the average return 
less note, who refine it and put it on the market as per acre being $28.37. In 1895, the acreage under cul­
standard granulated sugar. tivation had· increased to 7, 528, and the yield had in-

Of the two sources of sugar, sugar cane and sugar creased from 7'26 tons to 11'03 tons to the acre, the 
beets, the former is the older and better known. It is farmers receiving on an average $4. 35 per ton for their 
said that it was the blockade of France during the crop, the average return being $47. 98 per acre. Dur­
Napoleonic wars that turned the attention of the ing this period, moreover, the average percentage of 
French people to the culture of the sugar beet, and sugar in the beets had iI:lCreased from 13 to 15 per cent. 
that to this emergency Europe owes its present sugar The cost of raising the beets in the Chino Valley is 
beet industry. Be that as it may, the growth of the about $30 per acre, most of this being due to labor, 
industry has been steady, and in recent years truly which would leave a profit in 1895 of $18 per acre to 
phenomenal. Germany, which in 1884 produced 1, 147,000 the planter. This agrees fairly well with Prof. Wiley's 
tons of beet sugar, in 1894 produced 1, 800, 000 tons, an estimate of a net profit of from $8 to $15 per acre as 
increase of 57 per cent. Austria-Hungary in the same an average, thE California district being peculiarly 
decade raised her production from 653,000 tons to favorable to a large and reliable crop. 
1, 050,000 tons, a gain of 61 per cent, and in France the Altogether it must be admitted that the possibilities 
increase has been from 303.000 tons to 814,000 tons, a of this new industry, both for the farmer and the cap­
gain of 163 per cent-the increase for the whole of italist, are great and not easily overestimated. If the 
Europe during the same period being 78 per cent, and cultivation of the sugar beet and the manufacture of 
the production reaching the great total of 4, 792, 000 beet sugar cau be once widely and firmly established, 
tons. onr farmers will be largely delivered from the anxiety 

The question naturally arises : Is there any difficulty and risks which attach to a "one crop" country, and 
of soil or climate which at once renders us dependent the country itself will be keeping at home a sum of 
upon these countries for our own supply and prevents money equal to the value of our whole export of wheat 
us from taking part in this vast and profitable indus- and flour. 
try? To which it must be answered that no such --------. ... , .'�'-04"_-----

difficulties exist, inasmuch as there is a broad belt of JEOPARDIZING TRADE IIARK PROPERTY. 
country reaching in a continuous line from the Atlantic It is strange that a very considerable number of busi­
to the Pacific, several hundred miles wide and over ness men should, through carelessness 01' ignorance, 
three thousand miles long, which is admirably suited seriously jeopardizeJ this species of property. One of 
to the growth and harvesting of the sugar-producing the greatest dangers is unwittingly to give an otherwise 
root. It has been fouM that beets grow best in a valid trade mark a descriptive significance. This oc­
temperate climate, and the richest and most reliable curs when the trade mark is a word which, though it 
crops are obtained in regions where the average tem- be fanciful in itself, takes on a descriptive value so as 
perature during the months of June, July and August directly to convey a meaning descriptive of the goods, 
is abou,t 70 degrees Fahrenheit. Very valuable informa· their quality, grade, nature or character. This is most 
tion on this subject has lately been given in pamphlet likely to occur when the owner has different trade 
form by Prof. H. W. Wiley, Chief of the Division marks for different grades of goods. If such marks 
of Chemistry in the United States Department of do, in fact, designate different grades of goods, they 
Agriculture. It is shown that the sugar beet belt, have lost their office·as trade marks and may become 
fol lowing the isothermal line of 70 degrees Fahrenheit, public property. But this danger may be present with 
commences near the city of New York, passes up the respect to a sole trade mark, as for example: The 
Hudson River to Albany and then turns to the left, name " Excelsior" is an ideal trade mark, yet there is 
following the southern shore line of Lake Erie. It then the fibered material, akin to shavings, which, as a stuff­
swings up into Michigan, passing to the sQuth of Lan- ing for mattresses and upholstery, is much sought after, 
sing ; and curving to the south through Chicago, it and this material being properly described as excelsior, 
passes up through northeafltern Illinois and south- the name is free to the public. This because the origi­
western Wisconsin into Minnesota. Here it turns due nator failed to assert his trade mark rights, and, indeed, 
west and runs into central South Dakota, where it gave the descriptive quality to the name. He should 
takes a sudden turn to the south, passing in a general I have registered the trade mark in the Patent Office, 
southerly direction through western Nebraska and marked the name " Trade mark," and should not have 
eastern Colorado and New Mexico to near the southern described his goods merely as excelsior. 
boundary of the latter State. Here it curves broadly Another result of not registering, but relying merely 
to the west, passing through Arizona to its western on common law protection : We have in mind one or 
boundary, where it runs north again in a long and nar- two notable trade marks lost to the originator by 
row loop through Utah and Idaho, the northern turn failure to register. It will answer to call one the Lion 
of which is neal' Boise City, Idaho. It returns thence brand. The originator thought a red lion very proper. 
through Utah and southeastern Nevada to southern The trade mark was not registered, and so it came to 
California, where it runs north in another long loop pass that ingenious imitations in different parts of Oil( 
whose northern extremity is to the south, of Mount enterprising country eventually became as n umerous 
Shasta, the line finally terminating at the Mexican as the great Barnacle family and more discriminating, 
border. Now, while the sugar beet belt is theoretically until, like old country inns, we had the blue lion and 
supposed to extend for one hundred miles on each side the white lion and lions piebald ; lions rampant and 
of this line, experimental work has shown that sugar lions courant ; lions passant and lions couchant and 
beets can be raised successfully in many localities their kindred. To the complaiut of the originator, it 
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was asserted that his trade mark was distinctly a red 
lion, and that he was trying to broaden it to take in 
other men's property. Testimony {'ro and can was as 
plentiful as at a IlIodern trial for heresy and equally as 
determinate. The originator could have cleared the air 
had he registered before others adopted resembling 
lIIarks, and had defined the one essential feature of the 
lion, with or without improvements on nature and with 
or without reference to posture. 

Therefore, register all your trade marks, register 
each distinct feature of each mark separately, and do 
not make a trade mark describe the goods to which it 
is applied, or the object is defeated. 

• ••• • 
THE LATEST PERFORMANCE OF THE TURBINIA. 

J titntifit �mtritau. 
system. It is similar to the pneumatic tube service 
used by the Western Union Telegraph Company ill 
dispatching messages from its branch offices to the 
main office. Two tubes eight inches interior dia­
meter will be laid parallel with each other, one for 
sending, the other for returning to the General Post 
Office. They will be perfectly smooth inside. A pres­
sure of ail' will be maintained at the end of the line by 
a suitable air compressor sufficient to cause the carrier 
to travel through the tube at the rate of thirty miles 
an hour. On long lines reinforcing air compressing 
stations are arranged to keep up the pressure, much on 
the same plan as is used in caissons, etc. The carrier, 
after being loaded with letters, is put into the tube 
much in the same way as a bullet is loaded into a gun. 
The air pressure then propels it forward at a good 
speed. It is surrounded with rings of packing satu­
rated with vaseline and fits the tube tightly, to pre­
vent the air from passing by. 

It was only a few years ago that we were looking 
forward to the day when some naval architect and en­
gineer would give us a vessel capable of steaming at a 
speed of twenty miles an hour. So swift has been the 
development of marine engineering that to-day there 
exists a bona fide steam vessel that has been run at 

Each carrier can sustain a weight of thirty pounds, 
though jn practice not more than a third of that is re­
quired. The carrier itself is an ingenious contrivance, 

just double that speed, or, to be exact, at the rate of almost three feet long, with an unusually large cylinder. 
40t miles per hour. At the time of our last notice of It opens from one end by a curiously constructed lock, 
this phenomenal little craft, we were informed by Mr. riveted to the inside of the door. When fastened, its 
Parsoll8. the designer of her engines, that the turbines .compartment becomes thoroughly airtight, having no 
had never demonstrated their actual power, for the projections beyond the packing rings, which run out 
reason that the main steam pipe had proved to be too about an inch from the cvlinder. The carriers will hold 
small to supply steam as fast as the turbines could about five hundred lette�s, or considerably more than 
take it. are now transported in a single vehicle by this method. 

.Judging from reports in the English technical press, In operation the carrier, on reaching the end of the 
this defect has evidently been mad e good and the mo- route, is gradually arrested by compression, and, strik­
tive power tuned up to working pitch ; for it seems ing a trigger, the door at the end of the tube is 
from the statement of Sir George Baden Powell, who opened and the carrier is discharged, or lightly falls 
was on board the Turbinia as she steamed down the upon a flat receiving table. The carrier is then opened, 
ines of the fleet at Spithead, that she reached a speed and the packages of mail matter which it contains 

.)f 34 knots. In a letter to Engineering, Mr. Parsons are assorted, stamped and delivered. Carriers can be 
states that during a recent trial the turbines indicated dispatched rapidly one after the other, on a headway of 
2,400 horse power and gave the boat a speed of 35 knots but a few seconds. 
an hour. This is equivalent to 40t miles an hour, or So much progress has been made in the use of corn­
well up to the speed of the average passenger train. pressed air that it is surprising its application to the 
As a mere question of speed, this is a phenomenal per- propulsion of mail mat.ter is now only about to be 
forllIance, and it is not likely that it will ever be accomplished. We shall watch with interest the de­
reached by a boat driven with an engine of the recipro- velopment of this new agency for the rapid transmis­
eating type ; but the wonder of it is increased when sian of mails, and are sanguine of its ultimate benefit 
Mr. Parsons goes on to say that it was done on an ex- and success. 
penditure of 14 pounds of steam per indicated horse 
power. When we bear in mind that the best type of 
Corliss compound engine working under favorable con-
ditions will consuIlle not less than 18 pounds of steam 
per indicated horse power, the high economy of the 
compound turbine will be appreciated. 

At the same time it must be admitted that one could 
wish for more exact details of these runs. The speed 
is given in round numbers that suggest rather careless 
or crude timing. Sir William White, chief constructor 
of the British navy, has suggested that some builder of 
torpedo boats, like Yarrow or Thornycroft, should first 
run a boat with a set of his own engines and then 
substitute a set of Parsons turbines, with a view to 
determining their relative efficiency. Such an experi­
ment, if carried out at considerable length, would 
settle the question as to the economy and practicability 
of the turbine for this class of service. 

• ·e ... 
PNEUMATIC TUBE MAIL SERVICE FOR NEW YORK 

CITY. 

Some thirty years ago the late Alfred E. Beach, of 
the SCIENTIFIC AMERICAN, exhibited in this city a 
working plant for the carriage of mail matter rapidly 
from branch stations to a central office by means of 
pneumatic tubes. He also experimented successfully 
on the idea of conveying loose letters in a smooth tube 
by a strong current of air, regarding it as an improve­
ment over the old plan of having separate cars. The 
idea is in practical use to-day in the many mail chutes 
found in tall buildings, where gravity supplants air as 
a propelling force. Now, a generation after, a similar 
system is to be carried out in this city, permission hav­
ing been granted by the Legislature to the United 
States postal authorities to lay pneumatic tubes in our 
streets connecting the General Post Office with a 
branch post office in the Produce Exchange building, 
in lower Broadway, and by a route west from the 
Post Office, through Mail Street and Park Place, 
then('e south through Church Street, Greenwich and 
Whitehall Streets. 

Another line, the longest and most extensive, is to 
connect the large branch Post Office H, Forty-third 
Street and Lexington A venue, with the General Post 
Office, having loops entering the intermediate Branch 
Stations, D, F, and Madison Square. 

Another projected line is from the General Post 
Office via the Brooklyn Bridge to the Brooklyn Cen­
tral Post Office. 

The distri bution of local mails will thus be rapidly 
effected and much time saved by these proposed facili­
ties, creating a service that will be appreciated by the 
pUblic. Contracts have been awarded for the con­
struction and equipment of the tubes, and the work of 
laying them is to be begun early the coming fall. 

A. B. Fry, Chief Engineer of the Treasury Depart­
ment, bas prepared and finished the plans for the new 

... I •• 
THE HEAVENS FOR AUGUST. 
BY WILLIAM R. BROOKS, M.A., F.R.A.S. 

THE SUN. 
The right ascension of the sun on the first of the 

month is 8 h. 48 m. 20 s.; and its declination north 17 
deg. 50 m. 55 s. The right ascension of the sun on the 
last of the month is 10 h. 40 1Il. 33 s. ; and its declination 
north 8 deg. 23 m. 4 s. 

MERCURY. 

Mercury is evening star, reaching its greatest elonga­
tion east of the sun on August 26, which will be the 
best time to look for Mercury. Its elongation amounts 
to 27 deg. 18 m. , and it occurs only four days after the 
planet is in aphelion. 

Mercury is at its descending node on August 12, at 9 
hours. 

On August 13, at 1 hour, Mercury is in conjunction 
with .Jupiter, when Mercury will be 1 deg. 14 m. south 
of .Jupiter. On August 30, at 1 h. 35 m. , Mercury will 
be in conjunction with the moon, when the planet will 
be 1 deg. 50 m. north of the moon. 

The right ascension of Mercury on the fifteenth of the 
month is 11 h. 15 m. 23 s. ; and its declinatbn north 
4 deg. 17 m. 5 s. 

VENUS. 

Venus is morning star. Having reached its greatest 
elongation from the sun in .July, it is now slowly mov­
ing toward the sun, but will remain a conspicuous ob­
ject in the morning sky for some time. 

On August 24, at 1 h. 24 m. ,  Venus is in conjunction 
with the mo·on, when the planet will be 2 deg. 31 m. 
south of the moon. 

On the first of the month Venus rises at 1 h. 42 m.,  
and crosses the meridian at 9 o'clock A. M. On the 
last of the month it rises at 2 h. 13 m. ,  and crosses the 
meridian at 9 h. 25 A. M. 

The right ascension of Venus, on the fifteenth of the 
month, is 6 h. 51 m. 22 s. ; and its declination north 21 
deg. 16 m. 10 s. 

MARS. 

Mars is evening star. On August 1, at 11 h. 15 m.,  
Mars is  in  conjunction with the moon, when the planet 
will be 4 deg. 41 m. north of the moon. Also, on August 
30, at 2 h. 18 m. , Mars will again be in conjunction 
with the moon, and 5 deg. 32 m. north thereof. 

On the first of the month Mars crosses the meridian 
at 2 h. 23 m. , and sets at 8 h. 47 m. P. M. On the last 
day of the month Mars crosses the meridian at 1 h. 
35 m. , and sets at 7 h. 35 m. P. M. 

The right ascension of Mars on the fifteenth of the 
month is 11 h. 37 m. 18 s. ; and its declination north 3 
deg. 16 m. 19 s. 

JUPITER. 

.J upiter is also evening star, and on account of its 
rapidly approaching conjunction with the sun, should 
be looked for soon after 8UDl:let, 

On August 1, at 5 h. 40 m. , .Jupiter is in conjunction 
with the moon, when the planet will be 4 deg. 36 m. 
north of the moon. .Jupiter will be again in conjunc­
tion with the moon on August 28 at 11 h. 21 m.,  with 
the planet 5 deg. 2 m. north of the moon. 

The conjunction of Mercury and .Jupiter on August 
13 has already been noted in the section on Mercury. 

On the first of the month .Jupiter crosses the meri­
dian at 2 h. 12 m. , and sets at 8 h. 40 m. P. M. On the 
last of the month .Jupiter cro�ses the meridian at 37 Ill. 
past noon, and sets at 6 h. 58 m. P. M. 

The right ascension of .Jupiter on the fifteenth of the 
month is 11 h. 4 m. 42 s. ; and its declination north 7 
deg. 3 m. 1 s . 

SATURN. 

Saturn is in the southern evening sky, and, except 
for its rather low altitude, is in favorable position for 
telescopic observation. Work, however, should be be­
gun a'S soon as it is dusk. On August 16 Saturn IS 111 
quadrature with the SUIl, or n inety degrees east 
thereof. 

On August 25, at 7 h. , there will be an interesting 
conjunction of Saturn and Uranus, when Saturn will 
be 1 deg. 48 m. north of Uranus. 

On August 6, at 10 h. 12 m. ,  Saturn is in conjunction 
with the moon, when the planet will be 7 deg. 13 Ill. 
north of the moon. 

Saturn crosses the meridian on the first of the month 
at 6 h. 46 m. P. M.,  and sets at 1 1  h. 47 Ill. P. M. 011 
the last of the month Saturn crosses the meridian at 
4 h. 52 m. and sets at 9 h. 50 m. P. M. 

The right ascension of Saturn on the fifteenth of the 
month is 15 h. 30 m. 10 s. ; and its declinatio:1. south 16 
deg. 56 m. 59 s. 

URANUS. 

Uranus is evening star, and, as indicated by its con­
junction with Saturn on August 25, will be found in 
the vicinity of that familiar planet throughout the 
month. 

Should it happen to be cloudy on the evening of con­
junction, Uranus may be readily found for several 
nights, before and after the conjunction, just below 
Saturn, say about one and three-quarters of a degree, 
with the aid of a good moderate size telescope. With 
a power of one hundred diameters and upward, U ran us 
may be distinguished from a star by its disk. Even 
with a much lower magnifying power the planet may 
with certainty be identified by the painstaking ob­
server, if he will make a careful map of the field the 
first night and compare it on subsequent nights with 
the telescopic. field of stars. A slight motion of one of 
these objects, among the stars, would prove it to be 
Uranus. This would certainly prove a most interesting 
and helpful piece of telescopic work. 

On August 17, at 2 h. , Uranus is in quadrature with 
the sun. 

The right ascension of Uranus on the fifteenth of the 
month is 15 h. 31 m. 1 s. ; and its declinr tion south 18 
deg. 50 m. 28 s. 

NEPTUNE 

Neptune is in the morning sky. Its right ascension 
on the first of the month is 5 h. 24 m. 28 s. ; and its de· 
clination north 21 h. 51 m. 37 s. 

Smith Observatory, Geneva, N. Y. , .July 19, 1897. 
••••• 

OBESITY. 

There is certainly no class of disorders, says Dr. 
.J. H. Kellogg, in Modern Medicine, in which the appli­
cation of pure medicinal agencies is more clearly futile 
than in the treatment of obesity. In this disease, as 
has been clearly shown by Oertel and other European 
investigators, diet, regimen, and the application of 
physiological remedies are the only means which can 
be relied upon for tangible and permanent results. In 
treating this class of patients, I first restrict the diet, 
both in quantity and in kind. In some instances I 
allow the patient to eat almost anything he chooses, 
provided he eats but one thing. I have secured excel· 
lent resnlts by placing the patient upon an exclusive 
diet of grapes, apples, or some other fruit. A diet of 
kumyzoon, buttermilk, granose, zwieback, gluten bis­
cuits, but one article being taken at a time, has also 
proved efficient. When a patient takes but one article 
he soon tires of it, so he is quite certain not to take too 
much. If bread is permitted, it must be eaten dry 
only. It is best taken in the form of zwieback or gluten 
biscuit. The patient is not allowed to take fluids at 
meal time, but he may drink at other times as much as 
he likes. 

Next to diet, exercise is the most important matter. 
The patient should exercise to the extent of decided 
weariness two or three times a day. Before breakfast, 
or rather before eating, is the best time for exercise. 
Walking is, as a rule, not sufficiently vIgorous work to 
reduce the flesh appreciably unless the patient has an 
opportunity to climb hills. Cold baths, electric light 
baths, Turkish baths, an d other eliminative measures 
used in moderation are useful, but care must be taken 
in the use of hot baths, or injury will be done. Hot 
baths should always be followed by a cool spray or 
shower, and for many persons the cold shower or spray 
is to be preferred. It is an excellent tonic, and stiInu­
lates the oxidation processes. 

© 1897 SCIENTIFIC AMERICAN, INC.



68 
AN EFFICIENT STEAM SAVER. 

The illustration represents a steam trap that works 
the same at all pressures, without regulating, which 
has no air valves 01' pet cocks, screws, rotating parts, 
etc. , and which thoroughly and quickly blows out 
steam pipes when steam is first turned on. The Heintz 
steam trap has been well known for many years in Eu­
rope, where it has been used almost everywhere and 
has become very popular, but it is comparatively new 
to steam users in this country, to whom it is being in­
troduced by William S. Haines, sole manufacturer, No. 
136-S. South Fourth Street, Philadelphia, Pa. It is en­
tirely automatic in its action, and is applicable to steam 
pipes, heating pipes, etc. , and generally to all industrial 
appliances in which steam is used as a source of heat or 
power, being made small, light and compact, without 
any sacrifice of strength or efficiency. The trap is wide 
open when cold, and, as will be seen in Fig. 1, the valve 
is controlled by a curved tube spring which is partly 
filled with a liquid that, heated by the condensed wa­
ter passing through when the trap is first put in use, 
completely fills the tube spring at the moment the 
temperature reaches 1970 F. As the temperature of the 
water increases, the tube spring- rapidly extends its ex­
tremities, and by the time a temperature of 2120 is 
reached the valve has been forced tightly into its seat, 
remaining so until enough condensation has accumu­
lated to lower the temperature 10, when the valve opens 
enough to pass this condensed steam off, closing again 
so quickly, however, that no steam escapes. 'l'his ope­
ration is so rapid and continuous that a constant flow 
of water is passing off from the outlet of the trap, but 
no sign of steam is ever apparent. There is no pressure 
in the trap when at work, and the trap is blown through 
and cleared of deposit each time it is worked, all air 
and water being blown out before the trap closes. If 
the boiler pressure is much above 100 pounds, it may 
be necessary to adjust the regulating screw, but the 
strength of the tube spring is sufficient to close the 
valve and keep it tight against the pressure of 200 
pounds. There is no possibility of freezing of the 
trap, and when the radiator size is used in steam heat­
ing systems there is no pounding or noise. No air valves 
are necessary, and the control of the steam in each 
room lies wholly with the occupant, as heat can be 
turned on in only one room of the entire building with­
out its going into the radiators in other rooms, though 
all the radiators may be fed by the same supply pipe 
and drained by the same exhaust, for no steam in any 

J titutifit �lUtritau. 
fies to its perfect working under pressures varying from 
100 to 150 pounds. 

• I ••• 
WATER FILTRATION. 

.BY CHURCHILL HUNGERFORD, C.E. 

The purification of the contaminated water supplies 
of many European towns and villages has long been 
effected by passing the water slowly through large beds 

1 

THE HEINTZ STEAM TRAP-INTERIOR AND EXTERIOR. 

of sand ; and though the:results attained were extremely 
satisfactory, both from a hygienic and an resthetic 
standpoint, the manner in which the impurities were 
removed was but slightly understood until the compa­
ratively recent investigations of Koch, Pasteur, and 
others finally demonstrated that the high efficiency 
of some of these filters was due mainly to at least three 
vegetable organisms which infested them. Two of 
these were found to be very similar to the nitrifying 
organism that exists in the soil and so ably converts 
the fertilizers to a form in which the plants can assimi­
late them. The third surrouuds each grain of sand in 
the surface of the filter bed with a coating of a gelatin­
ous nature, which so effectually fills the spaces between 
the grains of s�nd that the most minute particles are 
able to enter the filter but a slight distance indeed. 

[JULY 31, 1897. 
matter, whether animal or vegetable, goes through 
the successive stages of decay (in itself a bacterial pro­
cess, the deadly ptomaines being sometimes formed) 
until it has reached the stages known as •• albuminoid" 
and " free" ammonia, the first representing the organic 
matter on which the bacteria of decay are still working 
and the second the completed process. The dissolved 
organic matter in the water of uncovered reservoirs 
usually exists in both these forms, and its reduction to 
harmless inorganic salts is the duty of the filter. 

The nitrifying organism that infests the filter bed 
extracts the ammonia from the water in its passage 
through the sand and converts it into nitrous acid. 
This product combines with the lime that exists in all 
natural waters, forming nitrites. These nitrites are 
again attacked by another similar organism and nitric 
acid is the result, which, again combining with the base, 
forms nitrates or the inorganic salts of nitrogen. It 
frequently happens that even this last product under· 
goes some obscure change and is entirely eliminated 
from the water. This, however, is not sought after, as 
it requires a reversal of the conditions necessary for the 
support of the nitrifying organism, and as the nitrates 
have no hygienic significance, the process is considered 
as having progressed sufficiently far. 

In practice, the unfiltered water is maintained on 
the surface of the sand at a depth of from two and one­
half to six feet.. The bacteria that exist in the water 
together with the suspended impurities being unable 
to euter the sand, on account of gelatinous growth, 
form a film or slime on the surface of the filter that 
materially aids in the straining process, by retaining 
over ninety per cent of the suspended matter in the 
water that subsequently fol lows. After entering the 
sand, the water comes in contact with the nitrifyillg' 
organism, which converts the dissolved organic math'l" 
into harmless inorganic salts and destroys any bacteria 
that may have penetrated the surface. The water is 
drawn from the bottom of the filter clear, bright, and 
sparkling, and practically free from bacteria. 

In time the film of impurities on the surface of the 
sand becomes so thick that not enough water can pass 
through it to meet the demand, and the filters then re­
quire cleaning. This is effected by scraping the film 
or " blanket," as it is called, from the surface of the 
filter bed, care being taken to remove as little of the 
sand as possible ; for, thanks to the gelatinous organism, 
the suspended impurities have been unable to pene­
trate the surface. The filter is then in condition to run 

METHOD OF CONSTRUCTING FILTER BED AT LAMBERTVILLE, N. J. 

radiator can get beyond the trap attached to it. The 
manufacturer is in the possession of many records 
showing material savings in establishments equipped 
with the Heintz traps, and a recent comlIlunication 
from the MassachUliletts blsttlll'l.te @f Technology testi-

While the mechanical or straining office of the filter for another period of time, ranging, under the varying 
is greatly promoted by this last mentioned growth, the conditions, from two weeks to four months. Cleaning 
destruction of the dissolved organic matter, or food of costs from fifty cents to one dollar per thousand square 
the disease-producing germs, is an equally important feet of filtering surface. The average cost of filtering 
feature and a far more complex process. Dead organic one million gallons of water in six American filter beds 
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is about one dollar. In waters containing from ten 
thousand to fifty thousand bacteria per cubic centi­
meter (about fifteen drops), these filters commonly 
remove all but fifty or seventy-five and frequently 
all of the bacteria. Mr. George W. Fuller, biologist of 
the Massachusetts State Board of Health, says of the 
Lawrence filters: " Out of one hundred and two analy­
ses, fifty-eight indicated that the filtered water was 
absolutely sterile." An experience of the writer at the 
Lambertville, N. J., 
filter beds, showed 
the influence of the 
gelatinous growth in 
removing the sus­
p e n d e,d m a t t e r. 
When the fi I t e r s 
were fi r s t put in 
operation the turbid 
water showed only a 
very slight change 
a f t e r  pa s s i n g  
through t h e  m. As 
s o o n, however, as 
this g r o w  t h had 
taken pia c e ,  the 
water ran from the 
filters clear and odor­
less. 

J citutific �tutricJu. 
ed by the government the past spring. In the entire 
distribution nearly every variety of vegetable known 
to the agriculturist was distributed. There were 32 
varieties of beans, 10 varieties of beets, 23 varieties 
of cabbage, 11 varieties of carrots, 19 varieties of sweet 
corn, 18 kinds of cucumbers, 30 kinds of lettuce, 
19 varieties of muskmelons, 17 kinds of watermelons, 
and 15 varieties of onions. The entire amount of 
seeds distributed was sufficient to plant an area of 

packages of seeds, for which the government has paid 
$130,000. 

EXTENSION OF THE UNDERGROUND TROLLEY SYSTEM 
IN NEW YORK. 

Our readers will see from the accompanying illustra­
tions that the Metropolitan Traction Company has 
already e.ommenced work on the important improve­
ments which it is contempla,ting on a large portion of 

its lines. The work 

All properly con­
structed filter beds 
impro\'e with age, 
instead of deterior­
ating, but it is essen­
tial that they be so 
constru cted that all 
the conditions neces­
sary for the incep­
tion and growth of 
the nitrifying organ­
ism are rigidly ad­
hered to, as other­
wise u n d e s  ira b Ie 
bacteria will infest 
the beds and make 
the water far worse 
after than b e fo r e 
filtration. The bac­
teria grow through 
the b e d  after the THE CURVE AND CROSSINGS AT FIFTY-NINTH STREET AND EIGHTH AVENUE. 

which is being done 
at the Circle, at the 
intersection of Fifty­
ninth S t r  e e t  and 
Eighth A v e  n u e , 
marks the commence­
ment of a costly 
undertaking which 
involves t h e  com­
plete rebuilding of 
over forty miles of 
the company's lines, 
the horse cars and 
light rails being re­
moved and replaced 
by electric cars and 
the latest type of 
underground trolley 
or conduit road. The 
lines which are to 
be immediately re­
constructed on the 
west side of the city 
are the Eighth Ave­
nue line, from the 
Harlem R i v e r to 
Fifty-ninth S t r e et., 
and the Sixth A ve­
nue line, from Fifty­
ninth Street to the 
Battery ; and on the 
east side the Madison 
Avenue and Fourth 
Avenue l i n e s , be­
tween the Harlem 
River and the Post 
Office. In the pre­
s e n  t overburdened 
condition of street 

manner of mildew 
through a bolt of linen. A properly constructed filter 
bed can be compared to a well cultivated garden, in 
which the weeds are destroyed and the plants flourish, 
and a poorly constructed filter to a neglected garden, 
in which the weeds outgrow and dwarf all other vege­
tation. 

The popular idea regards all bacteria as disease pro­
ducing microbes. The bacteria are really a microscopic 
growth of the lowest order of vegetable life, and many 
of them are essential to our existence. Some, however, 
are deadly, as the typhoid, cholera and bubonic plague 
germ ; some produce 
diarrhea, and others 
impart a v e r y  ob­
jectionable taste to 
w a t e  r or fill the 
p i p e s with their 
growth. Any or all 
of these that may 
exist in t h e  water 
a r e  efficiently re­
moved by the filter, 
and the immediate 
reduction of water­
borne d i s  e a s e s is 
testified t o by a II 
comlllunities where 
this method has been 
adopted. 

Govern_ent DIst1'l­

butlon o£ Seed. 

355 I5quare miles, or about six times the size of the Dis­
trict of Columbia. The distribution of seed in 1893 
amounted to 8,800 packages for each member of Con­
gress, at a total cost of $66,548 ; in 1894 each Congress­
man got 16,000 packages, the entire cost to the govern­
ment being $57,000 ; in 1895 the number of packages of 
seeds distributed was the same as in the previous year, 
but the total cost was reduced to $47,000. In 1896 
Congressmen got 15,000 packages each, and the govern­
ment paid $80,500 for the whole lot. During the past 
spring each member of Congress has received 40,000 

railroad travel, and 
particularly of that on the Broad way line, the electrical 
equipment of two continuous lines on each side of 
Broadway and Central Park will go far to relieve the 
congestion in north and south bound travel during the 
busiest hours of the day. 

An important feature will be the crosstown connec­
tion at Fifty-ninth Street, on which the new system 
will be laid down between First and Tenth A venues, 
by means of which passengers may travel from upper 
Madison Avenue to lower Sixth Avenue, and from 
Eighth Avenue to Fourth Avenue, and vice versa, 

without change of 
car. We present two 
illust.rations of the 
Circle, taken during 
the building of the 
conduits a n d  the 
laying down of the 
c r o s si n g s  and the 
connecting c u r  v e s , 
which will give a 
good impression of 
this important meet­
ing point, at which 
so many I e a d i n  g 
thoroughfares of the 
city intersect. In the 
v i e  w showing the 
Columbus statue the 
thoroughfare to the 
right is Eighth Ave­
nue and that to the 
left is the commence­
ment of the Boule­
vard. In the other 
view we are looking 
south, and the broad 
thoroughfare to the 
left is Eighth A ve­
nue. Although the 
continuation of the 
line down Eighth 
A venue is not to be 
undertaken immedi­
ately, the crossings 
are being put in at 
once. As soon as the 
w 0 r k is all com­
pleted at this point 
the w h o l e  of the 

In t h e  t i m  e of 
Cresar, largesses of 
grain were frequent­
ly distributed to the 
populace of Rome, in 
times of discontent, 
to smooth the course 
of ambitious politi­
cians. The fact is 
brought to mind by 
the great dimensions 
which the business 
of distributing seeds 
by our Department 
of Agriculture has 
attained. Over 20, -
000,000 packages of 
field seed and vege­
table and flower seed 
were thus dilltribut· 

THE CIRCLE, FIFTY-NINTH STREET AND EIGHTH AVENUE, LOOKING NORTH. Ci r c l e  will be as­
phalted. It should 
be added that the CONSTRUCTION OF UNDERGROUND TROLLEY LINES IN NEW YORK OITY. 
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curve that swings around to the left will form the 
connection between the Eighth Avenue and Fifty­
ninth Street lines, and will be used by the cars which 
will run to the lower city from this point by way of 
the new Fourth A venue line. 

while thinking he is simply using an innocuous drug ; 
he thinks he is taking coca, kola, or some similar 
stimulant, when in reality most of the temporary 
changes for the better which he notices after a dose 

Our readers will remember that the . Metropolitan 
Traction Company has been operating for many 
months several miles of underground trolley road on 
a branch of its system known as the Lenox Avenue 
liue. This was built as an experimental line from 
which data might be gathered for the construction of 
the present extensive system, and in order to be pre­
pared for contingencies the conduit was made large 
enough to admit of the line being changed to a cable 
road, if the electric system should not give satis­
faction. Since the line was first put in operation, in 
June, 1895, the company has always expressed itself 
as fully satisfied with its performance, and hence the 
decision to use the underground system on the new 
lines was not unexpected. 

The new conduit, track and equipment will not 
differ materially from those of the Lenox Avenue line, 
for a full description and illustration of which the 
reader is referred to the SCIENTIFIC AMERICAN for 
February 22, 1896. The conduit, for the reason given 
above, w ill be smaller, as will be seen from the accom­
panying drawing. The yokes, and, indeed, all the 
metal work, are lighter, and contain many minor im­
provements in the details. The feed wires are carried 
in the terra cotta ducts shown adjoining the yokes on 
the inside of the tracks, and connection is made be­
tween them and the conductor rail on the inside of the 
conduit. The conductors are '.r-shaped and weigh 21 
pounds to the yard, one of these being used for the sup­
ply current and the other for the return. The slot 
rail3 weigh 57 pounds to the yard and the track rails 
will be 9 inches deep and will weigh 107 pounds to 
the yard. This is the first time that a 9 inch rail has 
been used in .New York City, and the rails are pro­
bably the heaviest to be found in the track of any 
regular street or steam railroad. The heaviest rail in 
extensive use on the trunk railroads of this or any 
country is to be found on the main line of the New 
York, New Haven and Hartford Railroad, between 
New York and New Haven, where there is a continu­
ous stretch of 100 pound rail. This is 7 pounds lighter 
than the rails on the street railroad in question. 

The underground contact device is similar to that of . 
the experimental line. The plow of the car passes 
through the slot and supports two contact pieces which 
are carried on spring leaves which keep them snugly 
against the contact rails, the current being taken from 
one rail, carried up through the motor and returned by 
the other rail. The plow is ;constructed of two plates 
of steel, upon each of which is laid a sheet of non-con­
ducting material. The two steel plates are fastened 
together with the insulating material on the inside, and 
between the latter are placed the strips of copper which 
serve to carry the current from the contacts to the mo­
tor cables. Particular attention has been paid to the 
question of insulation. The brackets which carry the 
conductor rails are provided with a heavy porcelain 
cap celllented into an iron cap, which latter is bolted to 
the yoke. 'l'here will be an insulator on every third 
yoke, and, judging from the experience with the Lenox 
Avenue line, the loss on the line will probably be very 
light. 

As soon as the Eighth and Fourth A venue lines, as 
outlined above, are completed work will be pushed on 
an extension through Amsterdam A venue and on the 
lower Eighth Avenue line. The estimated cost of the 
completed system is about $6,500,000. 

The Abuse of Nervous Stlntulants. 

The medical profession and the laity have been 
accustomed for so many years to the abuse of alcohol 
as a nervous stimulant that some persons have be­
come hardened to the miseries which it induces, while 
others have been stimu-
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of his favorite tipple are due to the alcohol which it 
contains. 

It has been thought by some that the rush and dash 
of modern l ife forces a large number of persons with­
out well balanced nervous systems to the use of stimu­
lants to a greater extent than they were employed by 
our ancestors, but a careful study of this question 
would seem to indicate that this is untrue, and that 
for many hundred years the human race, in some of 
its parts at least, has been accustomed to use and abuse 

preparations we have named, not only giving them to 
their patients, but using them themselves. The object 
of this note is not, however, to direct attention to 
these preparations or to the evil effects which they 
produce, but rather to make clear the fact that all of 
them are but temporary makeshifts which in the end, 
in the vast majority of cases, materially increase the 
discomfort and the ill health of the person who takes 
them. 

The abuse of these remedies by the profession is not 
so much the result of ignorance as of carelessness. 
There is no drug yet discovered, so far as we know, 
unless it be alcohol, which distinctly adds force to the 
body when it is taken. All of the so-called " strength­
ening remedies," which enable a man to accomplish 
more work when he is under their influence, do this not 
by addingu nits of force to his body, but by utilizing 
those units of force which he has already obtained 
and stored away as reserve force by the digestion of 
his food. Kola, coca, excessive quantities of coffee 
and tea, and similar substances, while they tempo­
rarily cause nervous work to seem lighter, only do so 
by adding to the units of force which a man ought to 
spend in his daily life those units which he should 
most sacredly preserve as his reserve fund. The con­
dition of the individual who uses these remedies when 
tired and exhausted, with the object of accomplishing 
more work than his fatigued system could otherwise 
endure, is similar to that of a banker who, under the 
pressure of financial difficulties, draws upon his capital 
and reserve funds to supplement the use of those 
moneys which he can properly employ in carrying on 
his business. The result in both instances is the 
same. In a greater or less time the banker or the 
patient, as the case may be, finds that his reserve fund 
has disappeared and that he is a pecuniary or nervous 
bankrupt. 

Even the advertising boards and the fences of the 
cities, towns and country now contain ad vertisements 
which mislead the ignorant into the idea that, by using 
the drugs named th�reon, they will actually increase the 
development of their muscular power, when in reality 
the final result of such a course must be to decrease 
the nervous stamina which the would-be athlete so 
earnestly desires.-The Therapeutic Gazette. 

• � .  I • 
Atntospheric Ozone. 

William Sutherland, in a recent paper in the Philo­
sophical Magazine, dedulJes an important law relating 
to the spontaneous change of oxygen into ozone, which 
has important beariugs on the constitution of our at­
mosphere. He finds, from theoretical considerations, 
that under very slllall pressure oxygen should exist en­
tirely as ozone. As the pressure increases, the ozone 
changes partially into oxy gen, but even at a high pres­
sure the change is not complete. According to his 
figuring, the proportion of ozone in thelair at the earth's 
surface should be about one volume in 7,000. Measure­
ments show that the actual proportion is about one 
volume in a million, but Mr. Sutherland accounts for 
the disappearance of the rest by its chemical activity, 
which causes it to unite readily with metals. Above a 
point where the atmospheric pressure is about 0 '715 
millimeter of mercury, that is, where there is a practi­
cal vacuum, what oxygen there is, is completely in the 
form of ozone. The author says: " These deductions 
have some hygienic importance, and explain the reason 
for the current belief that the higher regions of the at­
mosphere and winds which come from them are richer 
in ozone than the surface air ; they also show that 
there must be enough ozone in the whole atmosphere 
to have an important bearing on the blue color of the 
sky. The claims of ozone to a serious share in 
the blueness of the sky have been rather neglected ; 
but if it is remembered that the blueness of ozone is 
enormously stronger than that of oxygen under the 
same conditions, it becomes apparent that the quantity 
of ozone which has been theoretically shown to have a 

probable existence in the 
atmosphere must exercise 
a considerable influence on 
the color of the sky and 
the color of distant ob­
jects. " 

.. . .... 
Th e NeW" Register of 

Copyrights. 

lated to its excessive con­
demnation. As a result of 
this and of the general de­
sire for stimulating foods 
or drugs, a very large nUID­
bel' of persons have been 
led to place before the 
public 0 t h e  I' powerful 
n e r v 0 u s  stimulants, of" 
which both the medical 
profession and the laity 
know less than they know 
of alcohol, unti l at the pre­
sent time there are almost 
as many consumers of nerv­
ous stimulants other than 
alcohol as there are of those 
who use alcohol to excess. 

CROSS S ECTION OF C O N DU IT-U N D ERGROU N D TRO LLEY ROA D, N EW YORK C ITY. 

The Hon. John Russell 
Young, Librarian of the 
Congressional Library, at 
W a s h i n g t o n ,  has ap­
pointed T h o r w a l d  Sol­
berg, of Boston, Registoc 
of Copyrights. This, next 
to the Chief A s s  i s  t a ft  t 
Librarian, is the m 0 s t 
important place on the 

Further than this, the number of these substitutes is 
daily increasing, and in many instances unprincipled 
venders are fortifying comparatively innocent and 
mild nervous stimulants, dispensed for common use, 
with so large a quantity of alcohol added that the 
patient really becomes addicted .  to the alcohol habit 

nervous stimUlants, for the same purpose ail we use 
and abuse them to-day. 

Unfortunately, many physicians, in their endeavor 
to relieve symptoms temporarily, and ignoring the 
underlying causes of the affections from which their 
patients suffer, are too ready to employ many of the 

staff of the new library. Mr. Solberg is a native of 
Wisconsin and was born in 1852. Mr. Solberg has 
served in the Library of Congress for thirteen years, 
and eight years ago he was selected by the Boston 
Book Company to take charge of one of its important 
departments. 
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Bursting 0" a Fl y Wheel In tile '''aco ma Rail way means whereby, from a safe distance from the danger 

Company's Power House. of flying pieces of the engine or fraying belts, the sup-
BY A. lIl't.. HAWKS, C.E. ply of steam can be easily regulated. 

At 1 P. M. on Sunday, July 11,  an accident occurred 
to an engine in the power house of the Tacoma Rail­
way Company, resulting in the bursting of the big fly 
wheel and the practically total destruction of the en­
gine of which it was a part. 

The initial source of the trouble was the breaking of 
one of the small brass arms on the governor which holds 
up the sliding collar. This disabled the governor, and 
thus the regulation of steam to the engine was destroyed, 
which immediately set the engine to racing, The en­
gineer in charge of the power house ran at once to cut 
off the valve and att.empted to shut off the steam by 
means:of the hand wheel. When he had closed this val ve 
about half way, finding that he had not only not re­
duced the speed of the engine, but that it was con­
stantly gaining, and also being terrified by the whip­
ping of the belt (which connected the fly wheel with 
the driving pulley on the line of shafting, and beneath 
which he had to stand to manipulate the hand wheel), 
which had become. considerably frayed, owing to the 
extreme tension put upon it by the racing engine, he 
abandoned this task and sought safety in flight. The 
manager of the company and the secretary were in the 
office adjoining the engine room. Hearing the noise, they 
hastened to the engine room to attempt to aid the en­
gineer in his task of controlling the engine. But, see­
ing the peril of their position, so near the wild engine, 
they also fled from the building. As they emerged, a 
report like the sound of a cannon came from the en­
gine room. The walls immediately in front of the engine 
were burst outward ; the roof, together with SOUle cross 
arms, wires, etc. , was thrown into the air, and steam, 
brick, iron and lime dust covered the immediate region 
of the engine. 

The fly wheel of the engine, which was a segmental 
pulley, weighing 40 tons, 25 feet in diameter, 4 feet 8 
inches across the face, the rim h aving a thickness of 
2% inches, rei nforced with two ribs, 1 inch by 6, was 
found to have exploded i nto over twenty pieces. One 
piece, weighing about lOO pounds, was thrown a dis­
tance of over 400 feet. Several pieces, weighing from 
150 to 500 pounds, were thrown more than 250 feet. 
Several pieces of 500 pounds weight or over were 
thrown directly upward through the joists and double 
flooring of the ceiling overhead, and the rafters and 
double thickness of roofing, and, returning through 
the same coverings, landed in the power house within 
10 feet of the original fly wheel. The lower portion of 
the wheel seems to have flown tangentially forward, 
striking against the masonry surface of the wheel pit, 
and considerably battering the same. A few stray 
pieces flying through the power house destroyed the 
driving pulley on the line of driven shafting, and in­
jured the dynamos to a small extent. On the hub of 
the fly wheel there was not left a piece of any arm 
longer than a foot in length ; the engine shaft was torn 
from its bearings ; one of the teeth on the clutch on the 
engine shaft, engaging with a smaller engine in an ad­
joining room, was torn out ; the piston rod of the 
racing engine was bent near the cran k pin to an angle 
of 30 degrees; the connecting rods to the valves were 
bent and twisted beyond recognition ; and, practically, 
nothing but the steam chest remains in place. 

Fortunately for the smaller engine, which was en­
gaged on the main shaft with the one destroyed, and 
which for a time acted as a balance, keeping down the 
speed of the racing engine, one of the bolts holding 
down the pillow block bearing near the clutch gave 
way, which, in turn, brought a strain on the clutch, 
breaking out the tooth, and in this way it became 
disengaged, and no further harm was done. 

One of the curious phenomena of this explosion was 
the way in which the pieces traveled. Some pieces 
came directly through the front of the building, rising 
at an angle of thirty to forty-five degrees; another part 
rose vertically through the roof, and a third portion 
flew almost horizontally forward in the wheel pit. 
Probably not more than ninety degrees were covered 
by the flying missiles. The strain upon the rim of this 
wheel must have been very great, as, in one instance, 
a piece of about 2 feet of the circumference of the 
w heel by 4 feet 8 inches wide, coming from between 
the arms, not pierced by bolt holes and showing no 
signs of flaw, was torn out and thrown aside by itself. 
This piece, with its reinforcements, shows on its two 
faces of fracture over 300 square inches of good, 
clear grained cast iron. Taking the tensile strength of 
cast iron at 30,000 pounds per square inch, it will be 
seen that it must have required an energy of several 
million pounds to effect this destruction. 

The exploded engine was one built by the Frick En­
gine Company, of Pennsylvania, and was rated by the 
builders at 750 horse power with 80 pounds of steam, 
but had been run at times under a load of 850 to 900 
horse power. At the time of the 'accident it was rUll­
ning under a little more than normal load, due to the 
Sunday excursion business of suburban lines. 

This accident will point out the necessity of a means 
of regulating such machinery, not only by the governor 
and the hand wheel cut-off valve, but also by some 

• • • • 
AN IMPROVED RAILROAD CROSSING SIGNAL. 

A device designed to signal the approach of a train 
by ringing a bell and exhibiting visual signals is re­
presented in the accompanying illustration, and has 
been patented by William S. Woods, of Sulphur 
Springs, Ind. The signal box has a vertical ball way 
so arranged that the descent of a ball therein, as the 
ball strikes transversely inclined or cross partitions, as 
shown in one of the small views, will cause a rod at 
the side to be depressed to sound a bell, the length of 
time the bell is sounded being governed by the number 
of cross partition s  or baffle plates. An adjacent cham­
ber holds a col umn of balls resting at their lower ends 
on a lever, as also shown in one of the small views, the 
chamber discharging at its upper end into the upper 
end of the ball way, so that the balls are used in a 
circuit, each operation of the lever lifting the column 
of balls one step, and discharging a ball into the ball­
way. A detent holds up the column of balls from 
moving back with the lever, and a detent device at the 
upper end of the ball-holding chamber prevents the 
balls from passing out too freely. A visual signal is 
arranged adj acent to a shelf on which a lamp or Ian· 
tern may be placed, and comprises a shaft on which 
are secured a semaphore or signal arm and light frames 
carrying panes of colored glass, the signal arm swing­
ing horizontally and the frames turning inward on op­
posite sides of the lantern as the signal is operated. The 
shaft carrying the signal arm is weighted to normally 
hold the arm horizontally, a position it assumes when 
released by a detent actuated by a descending ball, the 
visual signal being then exposed until the ball depresses 
a tilting bar at the bottom, causing the readjustment 
of the shaft. The lever by which the signal .is actuated 

WOODS' RAILROAD CROSSING SIGNAL. 

may be operated in any suitable manner by an ap­
proaching train. A portion of the track may be ar­
ranged to be depressed by a moving train, and such 
movement of the track may be made to tilt a bell crank 
lever, connected through other levers and a slide rod 
with the lever by which the column of balls is elevated. 

. . .  , .  
Photographing Rail Deflections. 

In an article about the techical applications of photo­
graphy by Herr Wilhelm MUller, in the Zeitschr. des 
Oesterr. Ing. u. Arch. Vereines for February 5, an 
arrangement is shown for enabling the deflections of 
rails, bridges, etc. , under moving loads, to be photo­
graphically recorded. Briefly, says the Engineering 
Magazine. the apparatus consists of a camera, of which 
the plate holder is fitted to slide across the back by 
clockwork, so that a series of successive images may 
be taken upon one and the same plate at uniform in­
tervals of time. The rail or beam to be observed has 
attached to it a brilliantly polished bead, which is 
photographed as a point of light, and the successive 
images of this point show the deflections. A second 
lens causes the images of a similar stationary point to 
be photographed upon the same plate in a line j ust 
below, thus furnishing .a. base line for comparison. 
The images are so close together that they practically 
form a continuous line, the deflection images giving an 
irregular curve showing the movements of the rail, 
while the spacing of the points upon the base line are 
clearly enough defined to enable the intervals of time 
to be noted. 

It is, of course, essential that such an apparatus 
should be mounted upon a very solid foundation, as 
the least vibration of the camera would be fatal to 
the accuracy of the record ; and the objective used 
must have great light gathering power, owing to the 
feebleness of the illumination. The apparatus, as in­
stalled in the Nordbahnhofe, in Vienna, is fixed upon a 
masonry pier, is fitted with a Zeiss anastigmat ob­
jective, and has given excellent results in practice. 

7 1  
Science Notes. 

Some time ago Prof. Von Holst, of Chicago Univer­
sity, gave an account of the alleged great discovery by 
Prof. Von Schroen that crystals were organic sub­
stances. A letter has j ust been received in San Fran­
cisco from a gentleman who interviewed Prof. Von 
Schroen in Naples, which throws a different light on 
the subject. It seems that the professor is stUdying 
the process of crystallization, and has taken 2, 800 pho­
tographs to sho w the transfer of organic into inorganic 
matter. It is said that his investigations will proba­
bly be of great importance in bacteriology, physics, 
chemistry and mineralogy. 

According to Dr. A. Tschirch, resin, oil, and other 
secretions are never formed within the cell membrane, 
but in a special layer known as the resinogenous layer. 
The septa which occur in the vittre of U mbelliferre are 
the remains of this layer. To the substance of which 
this layer is composed the author applies the term 
" vittin." It is of a pectinaceous character, and appears 
to be identical with the substance of mucilage. In 
schi7.01ysigenous passages, like those of the Rutacere, 
there is first a caplike formation of the resinogenous 
layer, followed by a dissolution of the cells and a 
resorption of the protoplasm. -Sitzber. 68 Versamm­
lung Deutscher Naturforscher u. Aerzte, 1896. 

The death is announced of the eminent chemist, 
Prof. Schutzenberger, who was born in Strasburg and 
studied medicine there. He began his chemical studies 
while working for his degree, After having been at­
tached to the chemical laboratory at the Conservatoire 
des Arts et Metiers, he became assistant director at 
the Sorbo nne Laboratory, head of the chemical de­
partment at the College du France, then in 1876 pro­
fessor in chemistry at that college. In 1884 he was 
elected a member of the Academy of Medicine. In 
1888 he suc0eeded Depray at the Academy of Sciences. 
He was the author of works on chemistry applied to 
animal physiology, on diagnosis and on coloring mat­
ters and fermentation. 

In an interesting paper in the Transactions of the 
Botanical Society of Edinburgh (vol. xx, p. 534), Miss 
M. J. Newbigin gives a detailed account of the various 
coloring matters of leaves and flowers, wh ich she divides 
into lipochromes and anthocyans, the former being 
in�oluble, the latter soluble. in water. The authoress 
states that there is no evidence that lipochromes are in 
any way derivatives of chlorophyl. She groups them 
into two classes, eucarotins and carotin ins. Anthocy­
ans are probably derivatives of tannins. The theory 
that their chief purpose is to protect chlorophyl against 
decomposition in a strong light is scarcely in harmony 
with some of the conditions under which they are com­
monly formed, as, for example, in young shoots in 
spring and in autumn leaves. Etiolin is probably 
nearly allied to chlorophyl, these two being nearly the 
only pigments in the vegetable kingdom which contain 
nitrogen. 

The Emperor of Japan has just conferred upon Prof. 
David P. Todd, of Amherst College, one of the highest 
honors within his power to bestow. The honor comes 
in the form of " an imperial sake cup." It IS an article 
of small intrinsic value, but of the greatest import­
ance when its significance is considered. It is of or­
dinary red lacquer and has no ornamentation, except a 
gilt imperial crest. In Japan, no article bearing the 
imperial crest can be purchased. A year ago Prof. 
Todd was in Japan conducting an eclipse expedition. 
A new school house had been b uilt at Esashi, and the 
government tendered to Prof. Todd the use of the 
school house as a station. Prof. Todd assisted at the 
opening of the school on the day after the eclipse, and 
founded a library for the little town. It was in recog­
nitIOn of Prof. Todd's interest in Japanese educational 
affairs that the Emperor conferred the cup upon 
him. It is an honor which is very seldom bestowed 
on foreigners. 

The effect of alcohol on mountain climbers is dis­
cussed by Dr. Otto Snell in No. 3 of the Mittheilungen 
des Deutschen und Oesterreichischen Alpenvereins. 
Last autumn he had a card in the same publication 
requesting climbers to forward their personal experi­
ences and views to him. He received sixty communi·· 
cations, thirty-seven of which, or sixty-two per cent, 
condemn the use of liquors, wine, or beer as an impedi­
ment rather than an aid. Twelve are for a moderate 
use of wine, but pronounce against brandy and beer. 
Three believe in taking along brandy, to be used, how­
ever, not as a stimulant, but in case of n!led as a medi­
cine, or to mix with glacier water. Only five of the 
sixty expressed their belief that alcoholi0 drinks are 
beneficial or harmless to climbers. The general con­
clusion drawn by Dr . Snell from these answers is that 
while in exceptional cases alcohol may be harmless, or 
possibly useful, as a rule great moderation is desirable, 
while the majority of experts are for total abstinence 
until after the climb is over, and some even strongly 
urge abstinence, or great moderation, on the day before 
the expedition. One of the correspondents expressed 
his conviction that the bottled drinks taken along by 
climbers benefit no one but the tavern keepers from 
whom they buy them. 
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THE MANUFACTURE OF BEET SUGAR. 

About midway between Los Angeles and San Ber­
nardino, and well in the center of the famous orange 
and lemon belt of Southern California, is to be found 
one of the most promising industrial establishments in 
this country. It was but a few years ago that the site 
now occupied by the Chino Valley Beet Sugar Factory 
and the surrounding beet fields formed part of an ex­
tensive stock ranch, but as the result of the decline in 
the demand for live stock the owner was led some 
years ago to investigate the quality of the soils for 
various crops, and discovered that he could 
raise beets having a high percentage of sugar, 
and that he could secure a heavy yield of this 
crop to the acre. Thi<;l very important discov­
ery led to negotiations which resulted in the 
erection by the Oxnard Company of the Chino 
Valley beet sugar factory, which commenced 
active operations in 1891 and has increased its 
output steadily ever since. The land in the 
vicinity is divided up into beet farms of from 
five to twenty-five acres in extent. These have 
been purchased from the company on easy 
terms, and the factory is now the central point 
in a prosperous community, which has the cer­
tain prospect of good crops, convenient market 
and a steady income. 

Before entering into a detailed description 
of the process of manufacturing sugar from 
beets, it will be well to draw attention to the 
fact that contrary to the popular notion that 
the sugar cane is the source of nearly the whole 
of the world's sugar supply, it really affords 
much less than half this amount, more than 
half or fully sixty per cent of the total being 
manufactured from the sugar beet. So exclu­
sively has sugar become associated in the public 
mind with the sugar cane that it is popularly 
supposed that no other source, such as sorghum, 
maple trees or beet, can produce the genuine 
article of the first quality. As a matter of fact 
the only difference between refined sugar from 
beets and refined sugar from any other source 
is in name. 

The beet which is used for the manufac­
ture of sugar must not be confused with 
the common beet with which we are fami-
liar on the dining table, although they 
have a common ancestry. The sugar beet with its 
high percentage of saccharine matter is the out­
come of long years of careful culture. It is stated 
that some of the present varieties, which, under fa­
vorable circumstances, will produce from fifteen to 
eighteen per cent of sugar, are instances of what careful 
culture will do, the same varieties producing a century 
and a half ago only six per cent of saccharine matter. 
The improvement of the beet has been carried out on 
what are known as beet seed farms, of which there are 
several in Germany and France ; and the selection and 
improvement of the best beets are carried out with 
a w o n d e r f u l  
amount of care 
and p a t i e n c e . 
The varieties best 
k n o w  n in this 
country are the 
Vihnorin Improv­
ed and the Klein­
wanzleben. T h e  
percentage of su­
gar in the former 
is about 16, and 
it will yield from 
12 to 16 tons to 
the acre. The lat­
ter is not so rich 
in sugar, but pro­
duces a heavier 
crop. 

driveways for the wagons, and the whole load is dumped 
into the bins at one operation by lifting one end of a rope 
net which covers the bottom and is permanently fastened 
to one side of the wagon. Along the bottom of each flume 
extends a cement trough, through which a stream of 
water flows and discharges into the factory. The bins 
are provided with a sliding bottom, which can be 
drawn out to allow the beets to fall into the trough, in 
which they will be floated into the building. A similar 
flume is arranged alongside the rallroad track for 
handling the beets which are brought in by rail. 

THE LIME KILNS. 

These bins are so eonstructed that the beets receive 
full ventilation on the sides and from below ; but it is 
always the aim of the company to use up each day's 
delivery as it comes, much better results being ob­
tained when the beets are worked up fresh and crisp 
than when they &.re run into the factory in a " wilted " 
or heated condition. The beets are ordered in for 
daily delivery by the head agriculturist and his as­
sistant in such a systematic manner that the amount 
brought in is usually a few tons in excess of or below 
the 800 tons that are worked up in the factory in each 
twenty-four hours. On floating into the factory the 
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beets are passed into a large trough, where they are 
freed from the coarser dirt, and then they are carried to 
the washer, a huge perforated cylinder in which they 
are spun around and further cleansed. 

They are now carried by an elevator to the roof of 
the building containing the diffusion batteries, etc. , 
and unloaded into the hopper of a large automatic 
weighing machine, which as soon as it has received a 
ton of the beets drops them into a slicing machine, in 
which a number of swiftly revolving, serrated knives 
cut up the beets into thin and narrow slices which are 

known as " cosettes." In slicing the beets an 
effort is made to cut as many as possible of the 
minute cells in which the saccharine matter is 
stored. The " cosettes " are now fed into the 
diffusion battery, which will be noticed ranged 
down the center of the room below the level of 
the slicing machine. The battery consists of a 
series of large vessels in which the juice is ex­
tracted from the " cosettes " by passing a stream 
of water through them. The water passes in 
at the head of No. 1, is forced down through 
the mass and passes out through a pipe at the 
bottom. It is then led to the top of the next 
vessel, and together with the juices washed out 
of No. 1, it circulates through the " cosettes " 
in No. 2. The water with the j uices from Nos. 
1 and 2 is then drawn off from No. 2 and passes 
down through No. 3, the process being carried 
on throughout the whole battery. The solid 
residue from the battery is then placed in a 
press, and after it has been relieved of its 
moisture it is used as teed for cattle. 

The juice is now pumped into carbonation 
tanks, where it is treated with trisaccharate of 
lime. the lime being precipitated by means of 
carbonic acid gas. From the carbonation tanks 
the juice is taken to the filter presses, which 
are ranged on the opposite sides of the room. 
These consist of a series of iron frames upon 
which are hung jute filter cloths. The frames 
travel upon a pair of steel I beams, and are 
pressed together by means of a powerful screw. 
The purified juice passes through the cloths and 
flows into a side trough, the carbonate of lime 
and other impurities remaining between the 
cloths in the form of soft doughlike cakes. A 
part of this residue is set aside for use as a 

fertilizer for the next season's crop of beets, and a 
part of it is placed in transporting scrolls, which de­
liver it into a drier, from which it is cast into a 
rotary kiln. Here it is reburned to oxide of lime, and 
in this form is available for use over again in the car­
bonating tanks. By this means about two-thirds of 
the original lime is re-used in the process, a saving of 
sixty-six per cent of the lime rock. 

It should be noted here that the Chino factory is not 
turning out any molasses ; all molasses produced in 
one day is put through a separate process in which the 
sugar of the molasses is precipitated by means of 

powdered lime in 
the form of a tri­
saccharate. This 
trisaccharate i s 
used in place of 
ordinary lime as 
a clarifier of the 
juices of the next 
day's operations. 
In this way all 
sugar of the mo­
lasses is returned 
to the j uices, and 
all the sugar con­
t a i n e d  in the 
juices is turned 
out of the factory 
as standard sugar 
I' e a d y for the 
world's market!'!. From the time 

the seed is put in 
the ground to the 
time when the 
beets are ready to 
harvest is from 
four to four and a 
half months, the 
crop w h i c h  is 
planted at Chino 
early in February 
being ready for 
h a r v e s t i n g  in 
June. The beets, 
are hauled in wa- , 
gons from the sur­
rounding f a r m s  
and are stored in 
four huge bins or 
sheds, which have 
a c a p a c i  t y  of 
1,500 tons. Be­
tween the bins 
are three elevated THE FILTER PRESSES, DIFFUSION BATTERIES AND CARBONATION TANKS, 

A f t e r  it has 
p a s s e d through 
the filter presses, 
the j uice is gi ven 
a second treat­
ment with lime 
and carbonic acid 
gas, and after be­
ing treated with 
sulphur fumes, it 
is filtered through 
bags and concen­
trated in what is 
k n o w n  as the 
" quadruple e f ­
fect, " w h i c h is 
nothing more or 
less than a set of 
h u g e  b o i l e r s  
where the surplus 
water in the j uice 
is boiled off, the 
••  thin juice," of 
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about 12° Brix, being converted into " thick juice " 
of about 55° Brix. The thick juice is subjected 
to a further treatment of sulphur fumes and bag 
filtration, and the sirup is then ready for crystalli­
zation in the vacuum pan. This is a large vessel heated 
by a coil of copper steam pipe in which the sugar is 
crystallized, these crystals, together with the uncrys­
tallized sugar, forming a pasty mass known as "masse 
cuite. " From the vacuum pan the " masse cuite " is 
run into the crystallizers, closed cylindrical vessels pro­
vided with a cooling jacket and stirring arms and 
scrolls. Here it is cooled under con-
stant agitation and allowed to remain a 
certain length of time in order to per­
mit of a further crystallization. It is 
then dropped into the centrifugal 
mixer and from this into the centrifu­
gals, which are quickly revolving bas­
kets with perforated walls in which 
the " masse cuite " is freed by cen­
trifugal force from the adhering sirup, 
the sugar crystals remaining in the 
basket. The cry�tals are then sub­
jected to a series of washings until 
they acquire a perfect whiteness, after 
which they are sent through a revolv­
ing drum, heated by steam, and "gran­
ulated." From the drum the snowy 
product is passed through sieves and 
sacked ready for the market. 

J (itutifi( �Ultrita •• 
plan, as pumps were the main factors ; the second, 
lifting by means of wire ropes and camels. The first 
of these plans could be, and had been, very successfully 
applied ;  and, excepting on the Thames, might be said 
to be the only way in which attempts were made to 
salve vessels of any size. The practice was, in the case 
of a sunken vessel with no great depth of water on her 
decks, for divers to carefully shore up her decks with 
stout timber, so that they would withstand the pres­
sure of water from above when the water was pumped 
out from under them ; all hatches and deck openings 

73 
As regards the method of raising vessels by means of 

camels and wire ropes, he said that the method carried 
little or no element of chance with it, and the only diffi­
culty was in getting the ropes under the vessel. He 
thought, if this method was more generally employed, 
most of the sunken ships might be recovered, which 
would result in a saving to the owners, and in many 
cases would serve to remove obstructions and dangers 
to shipping. He considered the system of removing 
dangerous sunken wrecks by means of explosives as 
barbarous. On the Thames this method was not, how­

ever, employed, pontoons being used 
instead. These pontoons were secured 
by wire hawsers to the sunken vessel 
at low water, and as the tide flowed 
the hawser took the weight off the 
vessel, the pontoons sank to their dis­
placement, and the cortege was towed 
to the most suitable place for beach­
ing. 

Something better than this plan has 
been a long-felt want, says the Marine 
Record, especially in places where the 
tidal range was small, or nearly ab­
sent, and in endeavoring to fulfill this 
requirement the author's appliances 
(the models of which were exhibited) 
had been devised. 

. 8 .  
Occupations o f'  AlDerlcans. 

Before leaving this very interesting 
subject, it should be noted that the 
Chino V alley factory and also that 
at Norfolk, Neb. ,  are at present the 
only two factories in existence which 
are able to turn out all the sugar 
contained in the beet as standard 
gr8.Ilulated sugar, and to do this with­
out turning- out any oth er sugars, not 
even molasses. BOILER HOUSE-OIL FUEL BROUGHT IN BY GRAVITY FROM DISTANT WELLS. 

Much interesting data about the oc­
cupations of the American people is 
given in the bulletin of the Eleventh 
Census recently made public. It shows 
that the total number of people en­
gaged in occupations of all kinds in 
1890 was 22,735,661. Of the whole num­
ber of working people the females 
form 17 -22 per cent. Divided by classes 
the working people of the country are 

For the data contained in the pres-
ent article our thanks are due to Mr. Henry T. Oxnard, 
the president of the Chino Valley Beet Sugar Com­
pany, to Mr. N. R. Cottman, the manager of the fac­
tory, and to Mr. W. Baur, of the Oxnard Construction 
Company. 

Salvage Appllances.-

Whenever a large vessel was unfortunately sunk, as 
in the case of the Grosser Korfuerst and the Victoria, 
all kinds of wild schemes were propounded for the easy 
salvage of the vessels, no matter what the weight of 
the vessel might be or what depth of water it was lying 
in. In the case of the Victoria, sunk in 70 fathoms of 
water, it had been seriously suggested to freeze, by 
chemical means, the water inside her ; and in the case 
of the Vanguard it had also been proposed to lift her 
by enveloping her in a huge canvas sheet and pumping 
air inside the vessel, thereby expel­
ling the water and raising her to 
the surface. 

Wreck raising might be classed 
under two heads, namely, theoreti­
cal and practical. Among the 
former was, first, the plan of lifting 
with air bags placed inside the 
sunken vessel, which had been suc­
cessful with a few small vessels, the 
Prince Consort, paddle steamer of 
607 tons gross, sunk at Aberdeen, 
being the largest. The remainder 
of the vessels lifted in this way had 
not exceeded 200 tons, and many 
attempts had resulted in complete 
failure. The air bag system would 
be an excellent one practically, if 
all vessels were empty or in ballast, 
which foundered in divable water, 
and the decks were built to with­
stand the strain necessary, and 
there were no projections such as 
bolts, beams, etc. , or frictional 
movements, such as were set up by 
tides or currents, causing fatal in­
jury to the air bags, to say nothing 
of the rapid deterioration of plant 
of this description. 

Another plan which has been at­
tempted was that of using cylindri­
cal pontoons constructed for the 
purpose, sinking them to the bot-
tom to lie alongside of the sunken vessel, and having 
attached the pontoons by chains or wires passing round 
the hull, the water was pumped out, thus giving buoy 
ancy to the pontoons. This plan would be simple and 
perfect but for the fact that it was impossible for the 
divers to do a tithe of the work which this plan im­
posed upon them. 

There were only two methods which had been found 
practicable, he said, namely, first pumping, and stank­
ing and pumping, which might really be called one 

* Abstract of a paper by Capt. James Bell, A88oc. I. N. A., read before 
secti8n G of the British A880ciatioa for the Advancement of Science. 

had to be carefully covered with . strong canvas and 
planking, and holes were cut in the covers just large 
enough to allow suction pipes to pass into the ship, 
smaller pipes to admit air, and when all was ready 
with the pumps' on vessels moored above the wreck, 
the water was pumped out. If everything held good, 
the vessel came up ; but great care was required to 
prevent her capsizing when she began to lift. If the 
depth of water should be too great for the above 
method, the ship had to be stanked-that is to say, 
balks of timber had to be bolted or secured to her 
waterways, thick planks had to be fastened to the 
balks so that they came above water, then a pJatform 
or deck constructed across, and the whole made water­
tight with canvas or oakum-the water pumped out, 
and the vessel, as she lifted, pulled into shallower 
water. In this way the Austral and Utopia had been 

A SET OF CRYSTALLIZERS. 

salved, and it might be said to be the only practicable 
way in which very large steamers could be salved. Of 
course, it was a costly, risky, and tedious method, and 
though it was necessary for very large vessels, there 
was no necessity for applying it to smaller vessels, that 
is to say, for the vast majority of steamers or of sailing 
vessels, as vessels up to three or four thousand tons 
could more expeditiously and cheaply be raised by 
means of wire ropes and camels than by any other 
method, and that without the removal of cargoes. In 
the casll of most other methods the cargoes had to be 
removed. 

as follows : Agriculture, fisheries, and 
mining, 9,013,336 ; professional, 944,333 ; domestic and 
personal service, 4, 360,577 ; trade and transportation, 
3, 326, 122 ; manufacturing and mechanical industries, 
5,091, 293. Considerably more than four-fifths of the 
illiterate male population of the country and over one­
fourth of the illiterate female population are working. 
Over 59 per cent of the workingmen are married, over 
37 per cent single, over 3 per cent widowed, and one­
quarter of 1 per cent divorced. In inanufactures and 
mechanics the carpenters and joiners, numbering 611, -
482, make up the greatest element, with dressmakers and 
milliners following, with 499,690. There are a little over 
1,000,000 bookkeepers, clerks, and salesmen, 696,658 
merchants and dealers, 5,281, 557 farmers, planters, and 
overseers, and 3, 004,061 agricultural laborers, 349,592 
miners, and only a little over 60,000 fishermen and 
oystermen. Professors and teachers, aggregating 347, -

344, form the most numerous of the 
professional classes. Physicians and 
surgeons, 104,805, come next ; then 
lawyers, 89,630 ; clergymen, 88, 203 ; 
government officials, 79.664 ; musi­
cians, etc. , 62, 155 ; engineers and 
surveyors, 43,239 ; artists and art 
teachers, 22,496 ; journalists, 21, 849 -; 
and actors, 9, 728. 

• • •  
Sunstrokes In New Orleans. 

During the last two weeks of June, 
New Orleans suffered from an epi­
demic of sunstrokes different from 
anything of the kind that has oc­
curred there before. The peculiar 
feature of the epidemic was the ex­
ceedingly · large proportion of the 
deaths to the prostrations, half or 
more than half the persons affected 
having died, and a considerable 
number of them having been found 
dead in bed in the morning. The 
total direct mortality from the heat 
for the week ending June 26, when 
the temperature was at the highest, 
was thirty-one from sunstroke and 
congestion of th., brain, and for the 
entire hot wave, forty-three. This 
mortality is phenomenal in New 
Orleans, which is but seldom a 
sufferer from sunstroke. Not more 
than once in three or four years do 

any deaths whatever occur from the malady, and then 
only two or three. 

Dr. Koch on the Bubonic Plague. 

Prof. Koch, the bacteriologist, has just made his 
report giving the result of his investigations intu the 
bubonic plagu� which has been ravishing India. He 
says that the bacilli possess but little vitality outside 
of the bodies of men and animals, and adds that Prof. 
Haffkines' serum possesses undoubted protective quali­
ties. Prof. Koch states that his report is founded on 
the results of experiments on fourteen hundred cases. 
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ALFRED MARSHALL MAYER. the movement of clouds exactly. The determination 

In our last issue we gave a biographical notice of the is effected easily and quickly when one is accustomed to 
physicist, Dr. Alfred Marshall Mayer, and now through it. But for persons who are not used to the pl ocess, 
the courtesy of Mr. Joseph Wetzler we are enabled to it is troublesome and almost always somewhat inexact 
present a portrait of him. The principal facts con- because of certain illusions that one must know how 
llE�cted with his life were mentioned last week, so we to avoid. 
will now only refer to some of his important discoveries. " The first condition to fulfill is to know the orienta­
F.arly in his career, Prof. Mayer determined to devote tion of the place of observation. That presents no 
hi lllself to the problems of acoustics, and his researches difficulty for localities where we live or with which we 
led him to the solution of many of the questions in are familiar ; for others it is necessary to use a small 
acoustics that have baffled other investigators. He ' compass, taking care to remember that the geographi­
discovered the auditory apparatus in the mosquito, and I cal north does not coincide exactly with the magnetic 
also many physical characteristics and peculiarities of north. . . . 
the human ear for the reception of sound.  His scientific " To know exactly the direction of motion of the 
researches since 1872 have been principally published clouds, it is indispensable that the observer's head 
in the American Journal of Science, under the title of should remain immovable ; it is a good thing to furnish 
" Researches in Acoustics. " These include a method it with something to lean against. We must also have 
of detecting the phases of vibration in the air sur- a fixed point of view situated in the direction of the 
rounding a sounding body ; mode of measuring the visual ray, that is, directed toward the cloud to be ob­
wave lengths and velocity of sound in gases, resulting served ; the corner of a house, the branches of a tree, 
in the invention of an acoustic pyrometer ; the deter- the sash of a. window can serve for this purpose. 
mination of relative intensities of sound ; five new " The observatories commonly employ for current 
methods of sonorous analysis for the decomposition of observation of the clouds a special apparatus known 
a compound sound into its elementary tones, and as the ' nephoscope ;' it is a mirror of black glass on 
several other im portant discoveries in the field of which have been traced with a diamond concentric 
acoustics. He was one of the associated editors of the circles and also diameters 450 apart. The mirror can 
American Journal of Science. One of Prof. Mayer's be turned in its own plane about its center by the aid 
most im portant contributions to physics was a of a proper mounting. A vertical strip divided into 
paper on " The Determination of the Law 
Connecting the Pitch of a Sound with the 
Duration of its Residual Sensation . "  Other 
treatises were : " On the Effects of Magnetiz­
ation in Changing the Dimensions of Iron 
and Steel Bars," " Experiments with Float­
i n g  Magnets, " and " On Measures of Ab­
solute Radiation." Prof. Mayer was of a 
strong mechanical turn of mind, and in­
vented a number of machines and appar­
atus used in the laboratory of the physicist. 

He was a many-sided man, and one sub­
ject in which he took the utmost interest 
was archreology, and in his studies of this 
particular topic he showed unusual acumen. 

In a chapter entitled " The Prehistoric 
Hunter, " written by Prof. Mayer for the 
handsome volu me entitled " Sport with the 
Rod and Gun," which he edited, he shows 
how thoroughly he had m astered the sub­
ject and how his comprehension of the hunt­
ing of to· day helped him in the better 
understanding of the chase of the past. 

When Prof. Mayer was in France some 
years ago, in Dordogne and Abbeville he 
made some remarkable finds of prehistoric 
handiwork, almost in the identical places 
where Boucher de Perthes carried on his 
earliest researches, some sixty-odd years ago. 
It is more, however, as a physicist than as 
an archreologist that Prof. Mayer will be 
missed. 

How and Why We Should Watch 
the Clouds Drift. 

One of the most important elements in 
weather prediction is the direction of the 
wind, and by this is meant not the local 
currents near the surface, but the great 
and more steady ones high in the air. The 
surest way to get the trend of these is to 
watch the clouds that drift along with them. 
It would seem an easy matter to tell in 
what direction the clouds are moving, but M. 
J. R. Plumadon, the French meteorologist of the Puy­
de-Dome observatory, tells us that it is by no means 
what it seems. The Literary Digest translates what 
he says on the subject in an article in Les Science 
Populaires, Paris. " The direction followed by the 
clouds in their passage across the sky constitutes, 
with the height of the barometer and the tem­
perature of the air, the three principal elements by 
whose aid we foretell the weather by purely local ob­
servations. The clouds do not move haphazard ; they 
obey the general atmospheric movements, and their 
motion is regulated (by the law of Buys-Ballot ; that is, 
they so move that atmospheric pressure is always less 
on the right than on the left of the cloudy current. 
This is a consequence of the earth's rotation and of 
the solar action in displacing the air from the equator 
toward the poles. When the clouds come from the 
south they indicate that a minimum of pressure exists 
in the west ; when they move from the north, that 
proves t hat there is a center of low pressure toward 
the east, and so on. The observation of the clouds 
thus enables us to know : 1, the approach of centers 
of disturbance ; 2, the relative position that we occupy 
in the re�ion where these centers may cause atmo­
spheric perturbations. 

" By combining these data with the indications of 
the barometer and taking account of the season of the 
year, we may, after j udicious experimentation, be able 
to foretell the morrow's weather with great probability 
of exactness. . . . 

" It is, then, a matter of great interest to determme 

PROF. MAY E R. 

millimeters is fixed on the edge. It moves with the 
mirror and can be raised and lowered. The observer 
looks at the instrument so as to see the image of a 
cloud reflected at its center, and at the same time, by 
combinin� the motions of the mirror and the vertical 
strip, the end of the latter is brought into such a position 
that it also is projected on the center, on the image 
of the cloud. If the cloud is motionless, its image will 
remain at the center. If the cloud moves, its reflection 
will leave the center and the radius that it follows will 
indicate the direction of motion. 

" The height of the end of the vertical strip above 
the mirror and the n umber of seconds taken by the 
image to move from the center to one of the concentric 
circles, enable us to determine the angular velocity 
of the observed cloud. To obtain the actual velocity 
-that is, the distance moved over in a given time-we 
must know the height of the cloud above the mirror. 
In using the nephoscope, a fixed position for the ob­
server is obtained by the necessity of looking at the 
end of the strip in such a way that it is always in line 
with the center of the mirror. . . . 

" The price of the instrument is quite high ; so we 
advise meteorologic stations and individuals who do 
not wish to obtain it. but who desire to determine 
with precision the directions of clouds, to use the 
following arrangement. which is both good and cheap : 

" On four posts three to four yards high, fixed in 
the ground so as to form a square whose diagonals are 
respectively north and south and east and west, are 
fastened the four angles of a wooden frame on which 
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wires are stretched parallel to the diagonals. The 
posts serve as resting places for the observer's head, 
and he can thus very easily determine the direction 
followed by the clouds by watching them and the wires 
at the same time. 

" As much as possible he should observe the regions 
of the sky that are not too far from the zenith, and 
choose for observation clouds that are very distinct 
and not too large. It is important, in fine. to prove 
that the whole cloud is moving in the same dirllction, 
which it is not always easy to do when the cloud is of 
vast dimensions. By limiting the observation to the 
displacement of one of the edges or of a part of the 
cloud, large errors may be introduced, especially in 
the case where the mass of the cloud has only a slight 
velocity. For, if the cloud is increasing in size, it may 
happen tha"i; the eastern edge may appear to move 
east, the southern edge south, etc. 

" If we have to do with long cirrus clouds, we should 
look at the axial region, which is also the whitest, the 
clearest, and keeps its shape longest. 

" There is one illusion that must be carefully 
�uarded against. It is generally produced when one 
is looking at the same time at very hi�h and very low 
clouds. . . . The first seem to [move slowly, because 
they are far away, while the second appear to move 
rapidly, because they are nearer. So, even when the 
two are following a common direction, the higher will 

appear to be moving in the opposite direc­
tion to the lower. . . . 

" A  good point of view, and, above all , a 
nephoscope or the system of wires described 
above, prevent this illusion, which is very 
common, and which affects many persons, 
even when they think they can avoid it. " 

.. . . . .. 
SubDlarine Photography. 

The most recent developments in this 
branch of photography are thus summarized 
in the Photographic Times (November) by 
Lieut. Albert Gleaves, following an article 
by Captain Boiteux, of the Brazilian navy, 
in the Boletino do Club Naval. Says Lieu­
tenant Gleaves : " This application of photo­
graphy is not new, but previous attempt.s 
have been barren of practical results. Once 
realized, however, the hydraulic engineer 
will have a s ure method of estimat.ing for 
any kind of submarine work. It will be 
meful alike to the navy and merchant 
marine i n  the inspection of under- water 
bottoms when docking is not possible, and 
in the examination of sunken w recks. By 
this means the floor of the sea may be in­
vestigated, and the flora and fauna of the 
ocean depths photographed and studied. In 
naval warfare the submarine camera will 
establish the location of booms, torpedoes, 
and mines. Two essentials are requisite for 
the satisfactory working of the apparatus : 
there must be sufficient light and the 
camera must be absolutely watertight. Cap­
tain Boiteux obtains his light from an in­
candescent lamp of the Bernstein system, 50 
volts and 5 amperes, which is secured in a 
box on the top of the diver's helmet. The 
light is projected in a cone to a reflector 
placed in the rear part of the box, and then 
passes through a glass in the front part. 
The lamp may be fed by a dynamo or ac-
cumulator in a steam launch. The photo­
graphic apparatus consists of a detective 

camera (short focus) in a hermetically sealed metallic 
case. The case has glass windows corresponding to 
the objective and view finder, and is carried in a box 
attached to the diving suit. The lens is operated by a 
screw passing through the watertight case. The re­
sults of experiments with these instruments are re­
ported to be excellent. Objects at a distance of three 
meters (nearly ten feet) could be seen as plainly as by 
daylight and were readily photographed. "  

. , . . . 
Hunting Cor Andree. 

A dispatch from TromsOe says that British and 
Russian steamers are going to search the Siberian 
coast for Prof. Andree, who, on July 11,  started from 
Dane's Island in a balloon to attempt to cross the 
north pole area. Nansen reached the neighborhood 
of the New Siberian Islands on August 18 of last year, 
and N ordenskiold was not able to skirt the entire 
Siberian coast in one season, and was frozen in for the 
winter off the northeast coast. So it is possible that 
though a steamer might cross the Kara Sea to the 
mouth of the Obi or tLe Yenesei in northwest Siberia. 
it would not advance much further, unless it expect­
ed to winter in Arctic waters. 

• • • • •  

ENGLAND has sent an expedition to explore the river 
Jub, boundary between the Italian and English spheres 
of influence in Somaliland. It is under the command 
of Major McDonald, who made the survey of Mombasa 
to Lake Victoria. 
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THE lI[ICROll[OTOSCOPE. 

BY D. F. ST. CLAIR. 

'.rhe principles of the kinetoscope or mutoscope have 
been applied to the microscope, with some interesting 
results, by Dr. Robert L. Watkins, of this city. The 
i nstrument, though simple, was made a success only 
after many experiments and failures in adj ustiug the 
objective of the microscope in a line with the right 
sort of light and a rapidly moving film. 

J t itutif.it �mttitau. 
The photograph of the rotifer in a drop of stagnant 

Croton water is the most interesting form of cell motion 
yet reproduced. This rotifer is moving with about the 
speed of a fly on the wing, and every action is photo­
graphed at the rate of about 2,500 pictures per minute. 

Numerous photographs of bacteria were taken, but 
the motion happened to be an up and down one and 
showed no change of position in the field. 

. . .  , .  

75 
the head of the nail. The table can then be lifted with 
great ease and it appears to follow the hand of the con­
j uror in obedience to the magic wand. 

• 1 • • • 
Peary Oft" for Greenland. 

The steam sealing bark Hope, with Lieut. R. E. 
Peary and party on board, bound for North Greenland, 
left Boston on July 19. The object of the voyage is to 
establish a settlement at a remote northern point of 
Greenland which will be used as a base of supplies for The principal difficulties in making a mutoscope out 

of so delicate an instrument as the microscope are the 
light and the lens. E very electric lamp in the market, 
when its light has been concentrated sufficiently for 
photography, will after a short time, with its heat, kill, 
dry up, or impair almost any kind of life in the micro­
scopic field. The greater the magnifica-

Heart BurIals. an expedition under Lieut. Peary in a search for the 
The body of Louis IX, after his death at Carthage in North Pole in 1898. To this end a party of Esquimaux 

1270, is related to have been boiled in wine an d water I will be left at the new settlement and will be engaged 
in order to preserve it for transportation, and it was I during the next summer in making preparations for 
then shipped by Charles of Anjou (I) to Sicily. Here Lieut. Peary's expedition. The Hope will make directly 

tion, the more intense the light must be 
and the nearer the microscope. This 
difficulty was often enhanced by the 
length of time it took to get a focus on 
the sensitive film, but most of the pic­
tures taken were good and show well the 
various characteristics of the action tak­
ing place in cell life, so far as it can be 
observed with the microscope. 

Whatever is to be photographed, once A ROTIFER AS SEEN IN THE MICROll[OTOSCOPE. 

for Sydney, C. B. ,  where she will take in 
coal for the remainder of the voyage. 
She will skirt the coast of Greenland, 
dropping scientific parties at various 
places and taking Lieut. Peary to Whale 
Sound, where he will establish a settle­
ment. The return voyage will be begun, 
it is expected, in five weeks after the 
Hope arrives, and the parties will be 
picked up on the way back. 

In the party which left Boston are 
it is put in the field of the lens, is adjusted 
to a horizontal plane. N ear one end of 
the microscope is placed an electric lan­
tern containing a small arc light concen­
trated on the object. Near the other end 
is the box that covers the apparatus for 
moving the long, sensitive gelatine film. 
The film runs like a belt on wheels and 
passes in front of a tiny window in the 
box and on a direct line with the lens 
and light. This machinery is turned by 

lI[OVEDNT OF BLOOD CORPUSCLES SHOWN BY THE lI[ICROll[OTOSCOPE. 

forty-three persons, including, besides 
Lieut. and Mrs. Peary and their daughter, 
their servants and the crew, Mr. and Mrs. 
H.  J. Lee, of Meriden, Conn. ; Robert 
Stein, of the United States Geological 
S urvey ; Albert Operti, the Arctic scenic 
artist ; J. D. Figgings, of Falls Church, 
Va. , taxidermist ; Dr. Frederick Sohon, 
surgeon, of Washin gton ; and several in­
vestigating parties, one under the direc-

a crank and its ordinary capacity is about 1, 600 pic­
tures per minute. It is possible to increase it to 2, 000 
or 2, 500, but for most purposes 1 , 000 or even less per 
minute will record every motion taking place in most 
cell life. Dr. Watkins found, however. after a number 
of trials, that he could not turn the machine fast 
enough to photograph the motion of the blood circulat­
ing in the web of a frog's foot. He simply needed a 
larger wheel. 

The advantages of mutoscopic photography to 
microscopy are quite evident, especially as regards the 
action of bacteria and blood cells. Nearly all the 
numerous families of bacteria have motion, often mo­
tion that the eye cannot always follow clearly. It has 
already been discovered that the same kind of bac­
teria will act very differently under different circum­
stances. For instance, a flash of bright light will sud­
denly drive some kinds to cover. Some kinds will 
readily seek the negative pole of the battery. They 
will also seek food with avidity and reject poison with 
true instinct. All such phenomena can, of course, be 
followed with th 3 eye, but not with the same detail in 

the flesh and viscera were deposited in the Benedictine 
Abbey of Monreale, near Palermo. The heart and 
bones remained, by desire of the soldiers, in the camp. 
Later, his son Philip (Ie Hardi) having carried them 
and those of his brother Tristan into Italy, they were 
taken to Paris in 1271. On March 21 of that year, 
the bones, reduced to ashes, were deposited tempora­
rily in Notre Dame, whence they were presently borne 
in state to the Benedictine Abbey of St. Denis, and at 
each spot by the way where the bearers paused, seven 
in number, Philip subsequently caused a cross to be 
raised. Charles of Anjou, dying at Foggia, 1285, his 
heart was sent to Angers, while his body was entombed 
in San Gennaro, at Naples. His viscera remained in 
the Duomo at Foggia. Philip II (Ie Hardi) died of 
pestilence at Perpignan, October 5, 1285. His flesh 
was buried at Narbonne. Hi.s bones were transferred 
to St. Denis. His heart was given by Philip IV (Ie Bel) 
to the Dominicans of Paris. -Notes and Queries. 

• f .  t • 

THE lI[AGIC TABLE.* 

the microscopic field as in a series of clear photo- This was a trick of the late Alexander Herrmann. In 
graphs. The fact is that, on account of the motion of the center of the stage is placed a light table with 
some bacteria, it has been well nigh impossi ble to pho- three legs and a plush top. The prestidigitator moves 
tograph them. The books have had to depend upon , his hand over the table ; suddenly it rises in the air and 
the eye and hand of the draughtsman and vague de- I follows his hands wherever he moves them. The secret 
scription. This may not be of much importance of the trick will be easily understood by reference 
either way, but as yet comparatively little is 
known about bacteria. It is not yet known 
whether they are the cause of disease or its 
results, or neither. Photography, under the 
proper circumstances, is most, needed for the 
investigator, and it can be only moving photo­
graphy. 

The capillary or circulatory motion of the 
blood cells, after the blood has been drawn, 
are comparatively slow at best. But the amoo­
boid movement of the white cells and the 
changes taking place in the nuclei are com­
plicated, and often hard to intelligently watch 
in the field. Many of these changes occur­
ring in the white cell are certain to escape at­
tention, but all of them will be clearly re­
corded on the rapidly moving sensitive film. 
T hese motions in the white cells, though they 
are as yet imperfectly understood, are full of 
meaning to the physiologist and pathologist. 
The offices that the blood performs in the body 
are believed to be due mainly to the action of 
the white cells. Certainly. the character of their 
amooboid action is one of the surest indications 
of health or disease. 

1 

But with the micromotoscope it need no 
, longer be i mpossible to photograph the blood 

in actual circulation. With a better light the 
cells may be seen in the thin tissue of the ear or the 
web of the fingers. They have often been examined in 
the peritoneum during an operation, and Dr. Watkins 
himself has made a close study of them in the web 
feet of some birds and the tails of fishes. 

The illustration of blood here reproduced, unfortu­
nately, does not show the white cells. They stuck to 
the glass ; while the red cells, it will �,e perceived, retain 
something of their motion, continuing to flow across 
the field for half an hour after the blood was drawn. 

THE lI[AGIC TABLE. 

to our engraving. A small nail is driven in the 
center of the table. This nail is not noticed by the 
audience and the plush top tends to hide it. The 
magician wsars a ring which is flattened on the inner 
surface and a small notch is filed in it. The ring is, 
placed on the middle finger of the right hand ; the 
hand is spread over the table until the notch fits un der 

, * Copyrighted, 1897, by Mnnn & Company. From " Magic, Stage Illusions 
and Scientific Diversions, inclndlng Trick Photography." This work will 
be ready September 1, 1897. 

tion of Prof. C. H. Hitchcock, of Dart ­
mouth, who will study glaciers and the relics of the 
Norse colonists from Iceland, and another from the 
Massachusetts Institute of Technology, under R. W. 
Porter, who will remain in the north through the 
next winter to hunt the big game of the country and 
bring back zoological specimens. There are also 011 
board two representatives of the National Museum. 
who are expected to bring home several tons of fossil  
flora for various museums. 

• • • • • 
Decadence of tile Medlreval Trade.. UnIon ... 

The moral havoc wrought by these monopolies was 
greater even than the industrial havoc. It crushed 
all feelings of j ustice and humanity, making its victims 
more grasping and cruel than Shylock ; it led them to 
the practice of every trick and deception of a N ewgate 
sharper to evade the laws ; it stirred up a contention 
that rivaled the quarrels of the Guelphs and Ghibel­
lines. Apprentices became no better than serfs and 
slaves. They were not merely pitilessly fined and 
brutally punished ; they were often left in ignorance 
of the craft that they had purchased the right to learn . 
In that frightful social and moral revulsion following 
the long and devastating wars of the sixteenth and 
seventeenth centuries the corporations became more 
determined than ever to maintain their industrial 
aristocracy and monopoly. They refused to admit any 
trade less ancient and honorable than their own to 

the rights and privileges of the law ; they soiled 
themselves by contact with no person of illegiti­
mate birth ; and in their savage and relentless 
pursuit of persons engaged in unauthorized 
traffic they invaded the homes of contraband 
workmen, confiscating both their tools and the 
hidden products of their toil, leaving them and 
their families destitute and starving. To such 
absurd lengths was t.he creation of corporations 
carried for the production of new taxes and new 
places for court favorites that occupations like 
the teaching of dancing, the selling of flowers, 
and the catching of birds were organized, and 
homogeneous occupations like the hat.makers' 
and carpenters' were divided and subdivided 
beyond the comprehension of the modern mind. 
-Appletons' Popular Science Monthly. 

---------....... �-------

1 49 Miles I n  1 4 3  MInutes. 

On July 16, the Empire State Express of 
the New York Central Railroad ran 149 miles 
in 143 minutes. The train was twenty-three 
minutes late when it left Syracuse, and when 
the express reached Rochester ten minutes had 
been made up and eleven minutes more were 
saved between Rochester and Buffalo, which 
was reached at 4 :47, the express being two 

minutes late. 

THE American manufacturer, says an exchange, sells 
the Japanese one-twelfth dozen of machines, which the 
J aps use as a pattern. They build factories and make 
all they want in future. That is no doubt so, yet any 
new invention may be patented in Japan, and it be­
hooves our manufacturers to take advantage of the 
privilege and thus prevent the manufacture of their 
inventions in Japan without their permission. 

© 1897 SCIENTIFIC AMERICAN, INC.



J titutifit �mtri,au. 
RECENTLY PATENTED INVENTIONS. , the motor car tnlvela, an Incllued slotted rail forming tbe 

. otber side of the conduit, which Is slotted at its top and En2"ineerin:. I open at Its bottom. Track boxes are Iilserted at suitable 
GAS OR VAPOR ENGINE.-Eogene P. Intervals between tbe ende of the slot rail section II, and 

Woillard, Sugden, Fla. According to this invention an pivoted projectinlt levers are connected to the adjacent 
explosive elllPne is provided bavlng h�h Pre88ure cylln- ende of the respective contact rail sections. 
ders with reciprocating pistons, a low pressure cylinder I 
with a piston rigidly connected to oue of the high press- I 
ure pistons, the working cbambers of the low Pre88ure Bicycle., Etc. 
cylinder and the corresponding high pre88ure cylinder I MECHANICAL MOTOR FOR BICYCLES, 
being between the respective pistons, and the exbaustfrom BTC.--Charles P. Labatt, Los Angelell, Cal. A novcl 
the high pre88ure cylinders wschargiug Into the low foot power device h8i! been devised by this Inventor 
pressure cylinder. It Is deslgued to utilize the motive according to which the driving gear comprises sli� 
agent expanelvely to the fullest advantage in a double I peda1 levers In connection with a guide box having a 
acting tandem eugine baving a high pre88ure impulse in longitudinally extending partition formilllt two raceways, 
one direction aud a low pl'el!Bure or compound expanelon : there being a pivoted spring-pressed tongue at each end of 
Impulse In the other direction, so that every stroke is a . the partition and a ptud projectiug from the levers and al­
working stroke. I ternately moving through the racewaye. The levers have 

STEAM BOILER. - J oh n B. Fleming, I geared connection with the rear traction wheel, and the 
Frisco, Utab. Two horizontal shells, with a furnace ' Improvement Is also d�gued to facilitate tbe driving of 
beneath eacb, according to tbis mventiou, are supplied small stationary machmes of different kinde. 
witb feed water from a feed water heating and purifying I ELECTRIC BICYCLE LAMP.- Malcolm 
shell located above and between the boiler shells, there P. Ryder, Westfteld, N. J. ThIs invention provides a 
being lire tubes in the heating and purifying shell, and pecu1larly constructed electric generator counected with 
tbe water being thrown from a pump Into this shell In an Incandeecent lamp by a novel current collector, tbe 
the form of a spray to cause the separation of Its impu- : generator being actuated from tbe tire of the wheel, and 
rities. Blow-out pipes are provided for removing sedi· i being supported to rock on projections from the frame 
ment or scum from tbe beating and purifying sbell, and, . The current transmitter comprises an elastic-limbed 
wheu it is not neceSBary to heat and punfy the feed water, brush held In au Insulating holder block by a central 
the shell may be couveniently cut out of operation by screw and a nut held from turning by the ftanges of tbe 
valves provided for sucb purpose. I holder block, the brush having enforced contact wltb a 

DRIVE WHEEL BRAKE RELEASE' - I �urrent collector rlng torming part of the generator. The 
Walter O. Pelham, Denieon, Texas. ThIs is an Improve- I Improvement Is also adapted for use on veblcles other 
ment on a former Invention of the same Inventor, and I than bicycles. 
provides an automatic valve mechanism arrauged in the ---
brake pipe and counected with a pipe leading to the loco- I DIlnhIC, Etc. 
motive steam cbest, tbe mechauism having a .  valve CONCENTRATOR AND AMALGAMATOR. 
�pted to establish c;ommunl�tion betwee� 'the brake I -Angus McKellar, Salt Lake City, Utah. To Blft line pipe aud the outer au-. The Improvement 18 applicable liour or ftake gold from placer gravel, a contracted pan to air, steam, or vacuum brake systems, the brakes being 
i tautl I sed t th ti tb trai . •  ti d or haeln, according to this invention, receives the mate­ns y re �.a a . e me e n IS m .mo on. � I rial from a screeulng surface, and a bopper beneath takes before th? braked drive wh�ls are on the pomt of slldlOg i tbe material from the pan, wblle a cylinder witb mercury ;u �e 1'IllIs, or before the triple valve acts to release the l in its bottom is connected by a pipe with the hopper. A ra es. valve in the lower portion of the cylinder Is connected 

VALVE. - George W. G raffin, Allen- witb a pipe through which the mercury and tile material 
town, Pa. A valve adapted to make a tigbt closure, and I It carries may be withdrawn from the valve casing. 
so constructed as to permit of conveniently repairing the I Tbe machine Is of simple, durable and inexpensive con­
working parts without dispeusing with the services of I struction, and Is designed to automatically and thor­
the valve, has been devised by this inventor. The Im- ougbly remove from the screen and deliver outside of 
provement comprises a valve casing having Inlet and the macblne all coarse material. 
outlet and valve seat at the Inlet, t.wo valves proper mov. I __ _ 

ably monnted in the casing .and adapted to be seated on I Mechanical. the valve seat, guideways m wblch tbe valves loosely 
AlIde, exteuding from oue end of the casing to the other, M E  C H A N  I C A L  MOVEMENT. -J ulios 
a slldable stem for eacb valve and a ball and socket joint I Manlgold, Dexter, N. Y. A movable stool and a swing. 
for connectlng each valve with its valve stem, while a Ing hand lever are, according to this Invention, both 
movable abutment In the casing is adapted to be engaged mounted on certain means by wblcb the motion from 
by either of the valves. the stool and lever are syncbronized and regularly 

transmitted from the apparatus to a rotary crank sbaft 
or other device to wblch motlon Is to be imparted. One 

Rail way .& ppllancea. seated on the stool gra'Spe a hand pin passing through a 
CAR AXLE LUBRICATOR.- James S. l lev�r, aud, bearlng on tbe peda1s, rocks hack and forth, 

Patten, Baltimore, Md. This is a deVIce adapted for I causing the stem on which the seat Is mounted to.re­
ready insertion iu a car axle box and removable therefrom, clprocate vertically and horizontal levers to rock. Tbe 
and comprises a plate spring of novel constructlon power Is applied at three polnts_t the stool, at the pin, 
adaptoo to support at its rear end a dust guard at the and on the peda1s, and these several movements act on 
rear end of the box and a wiper bearing on the under I a lever and Uuk. 
side of the axle, the spring also supporting on Its central ---
portiou a roller which bears upon the axle while Its '&cricoitnral. 
lower edge is alwaye immersed In the oli. The epring Is HAY RAKE. -Benj amin Mellinger, To-of nearly the same width as the 011 cbamber, and its peka, Kanli88. In a horse bay rake this Invention pro­front .end Is beut up to !orm a hood, preventing oil from vides guards for the ends of the rake to prevent the hay reacbJDg the axle box lid. The Sp?ug lu 

. 
posltlon nor- gathered from being epilled at the ende of the row of mally serv� as an

. 
oil baftle, .In addition to I� other func- teeth, a cleaning device being also provld� for tile tlons: but 18 suftlclently lienble to be readily removed, I teeth, operating In counection with a lever to raise the with Its attachmeuts, from tbe axle box. I teeth. The guard comprises a shield formed of adjust&-

RAILWAY TRACK SLEEPER THREAD ble eections attsched to and projectlng re&rWardiy from 
CUTTER.-Albert Collet, Paris, France. A boring tool : the rake head, spring teeth being rearwardly and d" wn­
devisro by this inventor is more partlcnlarly intended i ward1y curved from the sbield over the space between 
for screw cutting the boles already made in railway : the eud rake teeth and the forward portion of the rake 
sleepers for fastening screws, althongh it may be em- I head. A substantially straight and rigid tooth Is located 
ployed for screw cutting

. 
cyl�drical �oles in wood gen�r- I at the forward end of the shield. 

ally. Tbe tool has a cylmdrical caVIty and an extenor CHURN - Jakob Widder New York tbread, and a removable cutting part is dovetailed iuto C'ty Wltlrl th Ilndrl 1 ' sin ' bod f this its body aud held in place by a metal strap. The tool , 1 • n e cy ca ca g or y 0 
us a longitudinal hole openlug at both ende aud a �!:':n:t:!:fm:l:n����t ���::f :::�n�b:: 
transverse hole for tbe escape of the chipe. dasber Is reciprocated, tbe dasher also being conical and 

perforated. The dasber rod Is surrounded at Its upper 
Electrical. end by a bellcal spring, so that the da6her Is normally 

held up wIthin the upper CO:le. As the dasher is reo 
WATER R E G  1 S T  E R I N  G DEVICE. - ciprocated, tbe cream is violently comp1'el!8ed between 

Samuel J. Evans, Elkborn, West Va. For Indicating the cones and forced through tbe perforatlons of the 
and registering tbe heigbt of water In a tank or similar dasher as so many streams or currents, causing the quick 
receptacle, this Inventor has constructed a device where- formation of bntter. 
in an electric circnit is closed by means of a lioat con· 
trolled by the water In tbe tank, a registering mechan· 
ism being also operated accordingly at any convenient 
point. The mechanism is also designed to sound a high BRICK DIE.-Clarence M. Steele, States· 
and low water alarm, the pointer of tbe registering de- I villa, N. C. A die designed to form the greatest variety 
vice indicating on a dial the raising and lowering of tbe . of lays with the least friction Is atrorded by this Inven­
water in the tank or reservoir by successive steps. tion, the die bavlng pollslled metal surfaces through 

IGNITER FOR GAS ENGINES. -Harrv S . whlcb the clay Is foreed. forming it Into bars for making 
. . 

• brick. The die Is composed of two die sectionll, a pard-Dosh, Baltlmore, Md. An Igmter deslgued to . operate ti d cylindrical shell or CII8inIr. the latter having succeBBfully and with certainty and unif�rmity with a s:: in�et and au ontlet, with valves controlling th: Bingle battery cell bas been devised by this mventor. It I of lubricant. The circular shell bears all th comprises two electrodes having tbelr ende formed 88 :�:!a strain lIpon the dies. aud the several parts ma; extended �lates., and means for snddenly separatlng the be easliy dre88ed out and polished, and securely put to­plates, wblch be suftlclently close together to cause by I th with only two bolts and cap screws 
their separation a rarefaction of the gaseous medium be- ge er • 

tween them. The Invention thus affords a means of BRISTLE WASHING MACHINE. -Charles 
creatlolt in tile gas cylinder a partial vacuum or reduced I E. Tyler aud James Dempster, Halifax, Cauada. To 
Pre88ure between the spark electrodes and 8imnltaneously clean a 1arge number of bundles of bristles simultaue­
transmits through this more tenuous medium of gas and oUdly and to permit of removing a washl"l b.undle of 
air the electric spark, which permits the use of a very bristles and replacln/!: It by au unwasbed bundle durlu .. 
weak battery of a siugle cell . the wasblng operatlon, tbls macblne Is made with a re-

ELECTRIC RAII,WAY SYSTEM. _ Law. ciprocatlng comb and a disk capable of movement over 
the comb, and adapted to carry the bristles and bring 
tbem into the patb of the comb teeth. The comb is 
mounted to slide on the bottom of a liquid receptacle, 
and the comb teeth pass In every direction thlough the 
bristles In eacb buudle. 

rence K. Devlin, Havre, Montana. Thh! invention Is for 
an improvement In systems wbere the trolley is adapted 
to run on a eectlonal contact rail, In a slotted conduit, 
and norma11y out of electrical communication with the 
feed wire, the sections of tbe contact rail being put In 
communication with the feed wire by contact devices ac­
tnated by the movement of the car. One of tbe track 
raJJe forms one side of the condlllt wherein the tro11q of 

PISTON FAUCET. -Ed win R. Greene, 
Providence, It- I. A faucet for drawing beer, ale, ete., 
III1Il Il'l'Ulpcl w pnvu.$ a Iar!Ie UIlOIUl$ of IIq1ll4 110m 

standing In the faucet, has been devised by this In­
ventor_ 'rile faucet barrel Is made with a cap inclosing 
Its outer end, the cap having an Inwardly extending cup­
shaped bearing throngh which the piston rod extends to 
the Inner end of the faucet barrel_ A collar near the 
outer end of the rod rests against the cup-shaped bear· 
Ing when the piston Is liush with the Inner end of the 
barrel, the barrel of the faucet being then completely 
emptied when the faucet Is closed. 

POCKET KNIFE. - Alexander Normand, 
KJerksdorp, South African Republic. ThIs knife has 
Interchangeable blades to permit the user to readDy and 
quickly remove oue blade and substitute another, or to 
place In the handle a tool partico1arly adapted for the 
work In hand. The baudle has two pivots especlally 
adapted to facilitate making changes of blades or the in­
sertion of a tool, one of the smaJl tools provided for 
use with the knife bavlng an adj1ll'table wrench head. 

BOOK SUPPORTER.-Henry L. Pinney 
and Franklin Leuzner, Cass City, Mich. A device for 
supporting books which may be attached to arm chairs 
without marring them, and adjusted to dlfferent he�hts, 
poBitions or anp:let<, consists, /lCC('rding to this Invention, 
of an adjusbble pivoted arm which carries a board for 
the support of a book, with means for adjusting it to 
any angle, and a leaf holder conBlstiug of wires pivoted 
near the uPPl'r edge of the board. The device may be 
conveniently swung in or out, closer to or further away 
from the reader, and will Ilold the book from an almost 
liat to a nearly vertical poBition. 

HARNESS SHAFT TUG. -William Faw­
cett, Brooklyn, N. Y. The frame of tbis tug Is formed 
of a single pl�.ce of metal, curved at its lower portion to 
form a shaft support and bent over witb a loop and pin, 
there being an adjacent loop to engage the belly band. 
Tbe Inuer portion of the frame forms a buckle, witb two 
pius, one above tbe otber, one of whlcb engages a 
movable tongue. The tUIl can be very cbeaply mauu­
factured aud is quickly attscbed to the saddle strap of 
tbe barness. 

DRESS SKIRT LIFTER. -Est ht'r Man­
ulng, No. 22'1'3 Seventh A venue, New York Cit,. ThIs 
simple device enables a woman to elevate the bottom of 
ber dre88 skirt at all points, where otbers bave been 
made to 11ft the rear portion only of the skirt. The de­
vice consists of tapes extended one from each breadtb 
seam of the skirt and extended tbrongh gnlde rings 
along the seams and terminating In two tapes which are 
projected through the placket, whereby the several tapes 
may be simultaneously drawn to lift the bottom of the 
skirt. The device has met with ready sale-a fllCt which 
proves Its utility. 

MEAT SHAVER. - Caleb R. T urner, 
Brooklyu, N. Y. To facllitate the sbavlng or slicing of 
meat in a neat and expeditious manner, this Inventor 
has perfected a device 01 simple and durable construc­
tion, arranged to properly feed the meat to the slicing or 
shaving knife, and permit the operator to regulate the 
feed for thinner or thicker slices. It has an L-shaped 
trough to receive the meat, and a standard at the front 
end carrying a pivot for a knife frame to be swung by a 
handle to draw the cutting edge of a segmental knife 
across the meat, a longitudinal carrier or pusher moving 
the meat forward bodily or pushing it In the trough to­
ward the knife. By the shifting of a nut, le88 or more 
feed may be given to tbe carrier, and a-gate at the front 
end of the trough protects.the operator from getting his 
ftuger8 under the knife. 

COVER FOR WASHTUBS, ETC. - Mark 
Delaney, Union HIll, N. J. This cover Is preferably 
made of live parts, two cleats or side bars, two leaves 
haviug p.ach a longitudinal groove In Its luner side edge, 
tbese grooves recelvlne, wben the ieaves are brought to· 
gether, a central llijt screw or connectiug bar for tile side 
bars or cleats. Tongues ou tbe end portions of the 
leaves lit In grooves on the Inner side edges of the cleats 
or side barB, and a cover Is tbus made which Is adapted 
to withstand to a maximum degree the effects of steam, 
dampne88 and water without warping. 

NOTE.-Copies of any of the above patents will be 
furnished by Muun & Co. for 10 cents eacb. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS, ETC. 

THE ENTROPY TEMPERATURE ANA.LYSIS 
OF STEAM ENGINE EFFICIENCIES. 
With a blank diagram arranged for 
easv application to any concrete case. 
Prepared by Sidney A. Reen'!. 1897. 
New York : Pro!!,res!'i ve AKe Publish­
ing Com pany. Pp. 20. l'rice $1. 

A work of twenty oct.svo pages devoted to an ex­
planation and mathematlcal analysis of engine eftlclency 
on the lines of heat energy 88 representative In the Car­
not cycle. The diagrammatic display of the details of 
engine eftlciency so gratifying to the eye Is made 
the principal object In the illustrations In the booklet 
and the full working cbart of volume and temperature 
curves accompanying the work. A schedule blank Is 
also detailed on the diagram sbeet In the order of ob· 
servatlOn and 88 a guide to uniformity In the work of en­
gine testing. Au excellent study sheet for expert work. 

THE A ERONAUTICAL ANNUAL, 1897. De-
voted to the encouragement of ex · 
peri ment with aerial machines, and 
to the advancement of the science of 
aerodynamics. Edited by James 
�eans. Boston, Mass. : W. B. Clarke 
& Company. Pp. 178. 8vo. Paper. 
Price $1. 

The Aeronautical Annual Is alwaye a welcome vlBltor, 
and the tbird volume of this really Important publication 
surpasses In Interest those whlcb bave preceded it. It 
Is got up In the same bandeome style aud Is profusely 
Illustrated. The contributors Include Dr. S. P. Langley, 
Octave Chanute, Otto Lilienthal, Hiram S. Maxim and 
others. . The progress In aeronautics In 1896 was very 
marked, the developmen� being chiefty along three lines: 
FIrst, the development of the self-propelled aerodrome; 
!IeC'.ond, the development of tbe motorle88 air ISlIer ; 
tIaIrd, tlle 4evelopmG$ 01 the 1D0$or, Baoh of til-. ... 

( JULY 3 1 , 18<)7. 
partments has now a well deftned point of vantage which 
Is acceBBible to every intelligent experimenter who Is 
Incllued to carefully etudy the ground already traversed, 
so as to thoroughly understand the results reached. 
Among the Interesting articles In the present number are .. Tbe Aerodrome In Flight," .. Recent ExperIments In 
Gliding FlIght," .. The Best Ship for Winge," .. The 
Way of an Eagle In the Air," .. Screw Propellers Work­
Ing in Air," .. Blue Hill Measurements of tbe Velocity of 
Flying Ducks," etc., and biographical notices ot Samuel 
Pierpont Langley, Ph.D., LL.D.. D.C.L., and Otto 
L1lentb.al. 
THE STEAM ENGINE CATECHISM. A 

series of direct practical anl'wers to 
direct practical q nes tions, mainly in­
tended for younlC engineers and for 
examination questions. By Robert 
Grimshaw. Eleventh ed ition. New 
York : NOl'Ili a n  W. Henley & Com­
pany. 1897. Pp. 194, 219. Price $2. 

Tbls work Is now In Its eleventh edition, whlcb ip a sat­
il!factory Indication of the value with which the book Is 
held. The popular question and answer form is retained, 
and tbe questions are answered iu a remarkably lucid 
manner. The tables of calculations are very clear. The 
work is provided with an excellent index. 

ARCHITECTURAL DRAWING FOR ME-
CHANICS. By I.  P. H icks. A COIU ­
prehensi ve treatise on archi tectural 
drawing for b oiJdinl/: mech anics. 
showing the learner h o w  to proceed 
step by step in every detail of the 
work. New York : David Williams. 
1897. Pp. 94. Price *1. 

ThIs Is a comprehensive treatise on architectural draw­
Ing for bulldillfl: mechanics, showing the learner how to 
proceed step by step in every detall of the work. Even a 
superftcial examination of tbls work will satisfy the 
reader that it Is written by one who tboroughl.v under­
stands the needs of the begiuner In arcbltectural drawing, 
and especia11y the building mecbanic. It Is not intended 
for architects proper, hut It is for the use of builders and 
those who execute the desigus of architects. The popu­
larity witb whicb the author's otber work, entitled 
.. Bnilders' Gnide," has been received has brougbt many 
letters of inquiry, which have been convincing proofs of 
the wants aud needs of tbe mechanic for a work of the 
kind on architectural drawing. It can be commended 
most warmly. 
THE INDUCTION COIL IN PRACTICAL 

WORK, INCLUDING ROENTGEN X 
RAYS. By Lewis Wright. London : 
Macmillan & Com pany, Limi ted. 
New York : The Macmillan Company. 
1897. Pp. 172. Price $1. 25. 

A work by such an eminent physicist as the author of 
.. LIght " and .. Optical Projection " will certainly com­
mand attention. It Is written simply and solely as a 
practical help to the elll.clent and safe use of an induc­
tion coli, with especial reference to the extensive use in 
surgical and phyBiological work with Roeutgen ray!!. 
This new lield of experiment has brougllt many into 
personal contact witb coils who have never had auy aCt 
qualntance with sucb Instrumeuts before. Not a few of 
such bave actually stated their need of such informa­
tion as It is here attempted to supply, and it Is thought 
that some will like to bave an outline of tbe many ex­
periments in which the Induction coil bears a part. The 
work Is illustrated with well selected engravings. 
EIGHTEENTH ANNUAL REPORT OF THE 

MANAGERS OF THE BINGHAMTON 
STATE HOSPITAL, AT BIN GHAMTON, 
N. Y. For the year end i n g  Beptt'm· 
ber 30, 1896. Tram'lll itted to the 
State Com misson in Lonacy. Albany, 
N. Y. 1897. Pp. 190. 

HOUSE PLANTS AND How TO SUCCEED 
WITH THEM. By Lizzie Pal/:e H i l l ·  
h oulle. N e w  York : A. T. De la M u re 
Printing and Pu blishing Com pany. 
Pp. 220. Price $1. 

For dwellers in cities, and especially those wbo live 
In ftats or apartments, this little book affords a good deal 
of practical information wblch will enable tbe house­
keeper to raise and care for many beautiful plants, aud 
give one, even In such limited space, some of tbe de­
lights of the country aud of out of door life. Tbe text 
Is fully illustrated. 

EUROPEAN A RCHITECTURE : A HISTORI­
CAL STUDY. By Russell Sturgis. 
New York : The Macmil lttn Com pany. 
P p. 578. Price $4. 

Of books on arcbitecture there are many, but of 
treatises wblch a reader of good intelligence, not himself 
an architeCt, ean consult with prollt aud satisfaction. 
there are comparatively few, and of tbese we know of 
no one so comprehensive, so free from prejudice aud narrow Ideas, and whicb discloses sucb ample knowledge 
and sound judgment, as this volume of Mr. Sturgis. 
Historians 88 careful and learned as Mr. Freeman ex· 
amine as closely · In,o all dlstinguisbable details of tbe 
earliest strnctures, many of them prehistoric, as they do 
Into the roots of words in all languages. In endeavoring 
to throw ligbt upon those far· back times iu which were 
planted all over Europe, and particularly In all regions 
near the Mediterranean, the evidences of races antecedent 
to, but powerfully aft'ecting, tbose which came later upon 
the stage, of wbom we have more or less complete au­
thentic data. But it Is not every author who has the 
qualillcations to correctly read the ancient landmarks, 
as they mark the history of the races of the earth; and 
when the architect seeks to piece tbem Into studies of 
the origin of different orders of arcbitecture, and thence 
trace out their later development, one does not bave far 
to go, In most cases, before feeling tbat he has left tbe 
solid grouud of establisbed fact and is In an atmospbere 
of doubt and conjecture. In tbls work of Mr. Sturgis, 
however, the prefatory pages on arcb.alc and prehis­
toric building, and the succeeding cbapters on Grecian 
and Roman architecture, show us, as a connected whole, 
and more clearly than we have e1aewhere seen it set 
forth. how It Is that " lOmewhere In Grecian lande, aboa$ 
.'\'IID hlUldnd JeazI before our era, a beglnnlq of Ill" 
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chitecture was made; two centuries and a half later this 
had grown into the architecture which we admire; from 
this it came to pas. that Roman building was what it 
was, and from Roman building has come all that of later 
Enrope." The history of architecture in Europe from 
350 A.D. up to recent time. is covered by nine chapters, 
in which i. crowded a vaat deal of valuable information 

TIle charge fw ..... rtion under tMll head is Ono DoI14r a 
Zme lor each .... /lTUOn : about eight ww<iB to a line. 
Aavenisements must be received at publication ojJice 
as earlll as Thursdall 'I/IQNIim,g to appear in the !ollow­
im,g week's issue. 

and mo.t interesting comment. The book is embellished · _____________________ _ 

with ten plate. and 256 other illustrations. 

A TREATISE ON ARCHES. By Malverd 
A. Howe, C. E. New York : John 
Wiley & Sons. Pp. 371. Price $4-

Thl. is a book particularly de.igned to facilitate the 
work of the practicing engineer. saving his time in the 
making of many e.sential mathematical demonstrations, 
and furnishing formulre and tables adapted to his wants 
for a wide variety of work. The anthor I. professor of 
civil engineering in Rose Polytechnic In.titute, and the 
demonstrations are de.igned to be .uch as may be 
readily followed by .�nior students in technical schools. 

The large and valuable catalogue of 
manufacturers' and machini.ts· hardware, issued by 
Charle. H. Be.ly & Company, of Chicago, presents an 
extent and variety of tools and .npplies which one sel­
dom finds in a single volume. It compris 3. 800 closely 
printed pages in fine type, with profu.e illustrations and 
ample index. the articles · catalogned iucluding a1mo.t 
everything from an engine lathe to calipers or from a 
differential pulley to a scratch awl. 

SC I E N TI F IC A M ERICA N  
BUILDING EDITION 

JULY, 1897. - (No. 141.) 
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No. 1. Perspective elevation, III colors, and fioor plans of 

a Colonial residence at Overbrook, Pa. A 
nnique de.ign. Mr. Thomas P. LOllsdale, ar· 
chitect, Philadelphia, Pa. 

No. 2. Colonial house at Richmond Hill, N. Y., recently 
erected at a cost of $4,200. Perspective view 
and 1100r plans. A n attractive and pleasing de­
.ign. Architects, Messrs . Haugaard Brothers. 
Richmond Hill, N. Y. 

No. 3. A residence. in the Colonial .tyle, recently erected 
at Larchmont. N. Y • •  for Mr. William Mnrray. 
at a co.t of $7,700 complete. Two perspective 
elevatIon. and fioor plan.. A pleasing design, 
with excellent interior arrangement. Mr. Frank 
A. Moore. architect, New York City. 

No. 4. A cottage at Prohibition Park, Staten Island, re­
cently erected for Mr. Angust Mayer at a co.t of 
$2.2:10 complete. A very attractive de.ign for 
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No. 7. A Colonial re.idence at Ardrrore, Fa., recently 
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elevation aud fioor plans. Me •• rs. Boyd & 
Boyd, architects. Philadelphia. Pa. 

No. S. A Colonial residence at Ben.onhurst, Long I.land, 
recently erected for Mr. 'l'homas A. Ritson. 
Two perspective elevations and lloor pl8Il8. 
A handsome design. Architects, Messrs. Parfitt 
Brothers, Brooklyn. N. Y. 

No. 9. A re.idence at West Che.ter. Pa., recently erected 
for Dr. S. Hagerty. Perspective elevation and 
1100r plan.. A. de.ign with many excellent 
featnrc.. Mr. Edward S. Paxson, architect. 
Philadelphia. 

No. 10. A re.idence at Attleboro, Mass., erected for E. 
P. Clafin, Esq., at a co.t of $5,500 complete. 
An artistic and pleasing design. Mes.rs. George 
F. Barber & Company, architects, Knoxville, 
Tenn. 

No. 11. Perspective and interior view of the Walhalla of 
Ratisbon on the Dannbe. A costly reprodnc­
tion of the Parthenon at Atbens. This temple 
was erected at a cost of abont $6.000,000. and 
is devoted entirely to the display of busts of 
distinguisbed Germans. 

No. 12. Design for a .. cozy corner." 
No. 13. View of the library of Mr. Henry L. Hotchkiss. 
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door hanger. iIIustrated.-A novel wood work. 
ine; machine. illustrated. - Gray bricks. ­
Dixon's silica graphite paint.-A convenient 
gage for carpenters and bnilders. illustrated. 

The Scientific Ameriran Bnilding Edition is issned 
monthly. $2.50 a year. Single copies. 25 cents. Tblrty­
two large quarto pages. forming a large and splendid 
MAGAZINE OF ARCHITECTURE, richly adorned with 
elegant plates and fine engravings. Illustrating the most 
interesting examples ot Modern Architectnral Construc­
tion and allied subjects. All who contemplate bnilding, 
or improving homes or structures of any kind, have in 
this hand.ome work an almost endless series of tbe 
latest and best examples from which to make selections, 
thus saving time and money. 

The Fullness. Richness. Cheapness and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectnral Publication in the world. Sold by 
all newsdealers. MUNN & CO., PUBLISHERS. 

361 Broadway, New York. 

Marine Iron Works. ChicagO. Catalogue free. 

For hoisting engines. J. S. Mundy, Newark, N. J. 
.. U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co .• Waterb'y. Ct. 

Handle & Spoke Mchy. Ober Lathe Co .• Chagrin �·alls.O. 

Improved Bicycle Macblnery of every de.cription. 
The Garvin Machine Co., Spring and Varick 8ts" N. Y. 

Concrete Houses - cheaper than brick, superior to 
stone. .. Ransome," 757 Monadnock Block, Chicago. 

For static machines for all pnrposes, and X ray appa­
ratus, write Reedsburg Electric Mf". Co., Reedsburg, 
Wis . •  U. S. A 

The Norwlcb Line-Inside route between New York. 
Boston, and Worcester. Leave Pier 40, North River, 
5:30 P. M .• week days only. 

Machinery manufacturers, attention ! Concrete and 
mortar mixing mills. Exclusive rights for sale. " Ran. 
some," 757 Monadnock Block, Chicago. 

The celebrated " Horn.by-Akroyd " Patent Safety 011 
Engine i. built by the De La Vergne Refrigerating Ma· 
chine Company. Foot of East 138th Street. New York. 

The be.t book for electriCians and beginners In elec· 
tricity is I i  Experimental Science." by Geo. M. Hopkins. 
By mail. U. Munn & Co . •  publisher •• 361 Broadway. N. Y. 

Dr' Send for new and complete catalogue of Scientific 
and other Book. for .ale by Munn & Co . •  361 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompanv all letters 

or no attention will be paid thereto. Tliis is for oUl 
information and not for publication. 

References to former articles or answerS should 
give date of paper and p� or number of qnestion. 

Inqulrlell not answered ill reasonable time should be repeated : correspondents will bear in mlnd that 
some 8Il8wers reqnire not a little researc}J., and, 
thongh we endeavor to reply to all either oy letter 
or in this department. each mnst take his turn. 

BUfue:.:: ����s
t0!JfIrc�n:fs::�t�O!d�:�s� 

honses manufacturing or carrying the same. 
Special Written Information on matters of 

personal rather than general interest CSIlllot be 
expected without remuneration. 

Scientific AlDerlcan SupplelDents referred 
to may be had at the office. !'nee 10 cents eacb. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(7179) W. D. M. says : Is shellac con· 
sidered a good bicycle wood lim cement 1 If so. how Is 
it prepared for that pnrpose 1 Also, how should it be ap­
plied 1 A. Cements for Tires.-

1. Shellac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 oz. avo 
Gntta percha . . . . . . .  . . . . . .  . . . . . . .  2 " 
Red lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 gr. 
Sulphnr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90 " 

Melt the shellac and gutta percha. and add, with con· 
stant stirring, the red lead and sulphur melted. Use 
while hot. 

2. Isinglass . . . . . . . . . . . . . . . . . . . . . . . . .  � oz. avo 
Gutta percha. . . . . . . . . . . . . . .  . .  . . . . . .  � " 
Caoutchouc � . . . . . . . . . . . . . . .  . . . . . . . . . . .  1 .. 
Carbon bisulphide. . . . . . .  . . . . . . . . . .  • 4 fi. oz. 

Mix and dissolve. 
3. Caoutchouc . . . . . . . . . . . . . . . . . . . . . . . .  2 oz. avo 

Resin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140 gr. 
Shellac . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 " 
Carbon disnlphide, a sufficient quantity to dissolve 

the other ingredients. 
4. Crude rubber. .  . . . . .  . .  . . . . . . . . . . . . . . . . . .  � oz. 

Carbon disulphide . . . . . . . . . . . . . . . . . . . . . 4 .. 
Macerate twenty·four hours, and then add a solntion 

of-
Resin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 oz. 
Beeswax . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M "  
Carbon disulphlde . . . . . . . . . . . . . . . . . . . . . . 4 "  

(7180) G. R. S. says : Will you kindly 
inform me throngh your Notes and Qneries of a cleaner 
and polish for tan shoes that will not Injure the leather 1 
A. We have published directions for making prepara­
tions for cleaning and polishing shoes, in our SUPPLE' 
MENT. Nos. 1063, 1073, 1078, tell cents each. 

(7181) J . C. McK. writes : I have been 
constructing an indnction coil along the following lines 
and would be pleased to have yonr opinion as to the 
spark we might reasonably expect from the same. Length 
of coil inside heads will be a little over 13 inches. Three 
sections of 4 Inche� each. Size of coil when finished, 7 
Inches. Size of core, 1% Inch. Wire on primary, No. 16, 
two layers. Wire on secondary, No. 38. 100 layers ap­
proximately. Winding. 116 to inch. No. 200 thread (cot. 
ton) between, making it a solid mass. Amonnt of wire 
on secondary. 5 pounds. Insulation between layers Is 
two thicknesses of finely paraffined paper. The winding 
is very nearly perfect. We bave one ponnd of wire on 
now. and a 10.000 ohm magnet, will not ring through It, 
a1thongh some current passes. As No. 38 wire bas a reo 
sistance of a little over 10.000 ohms to the ponnd, the In· 
snlating mnst be very near perfect. We get qnlte a gnod 
shock by nsing a 10 volt battery. bnt It would seem to us 
that we ought to get more from No. 1 wire. We have 
no core. and no condenser. simply trying the colI In the 
winding apparatus. A. Your coil should give at the 
longet't a 4 inch to 6 inch spark from its dimensions, 
thongh In a six Inch coil as large a number of sections as 
eigbt are nsed In the !!econdary. The Induced current 
wonld be very weak withont condenser and core. Should 
say yon would better have used No. 12 copper wire cot. 

ton covered in two layers of primary, but additional cur­
rent can be used to overcome your larger resistance. In 
doing so more heat will of course be developed, and the 
coil cannot be run as long at a time. With an odd nnm­
ber of sections In secondary, one end of the wire will 
come ont on inside of spool. An even nnmber of spools 
shonld have been nsed. The larger the nnmber of sec­
tions. the less the rI.k of breaking down the Insulation 
between the turns of secondary, because there Is less dif­
ference of potential between adjacent parts of the coil. 

(7182) R. E. R. writes : I have made the 
caustic potash battery yon describe In " Experimental 
Science." I nsed a cast iron kettle for the cell after heat­
ing the water. I added the potash (� ponnd), which was 
In stick form. and afoor this was thoroughly dissolved I 
pnt in a pound of black oxide. The sheet zinc Is tbree 
feet long and six Inches wide. rolled. In spiral shape. 
The inside of kettle seemed 0.0 corrode to a r.onsider­
able thickness. Can yon account for it 1 Wonld not 
a copper pall be a good snbstitnte for the kettle f A. 
The cell with oxide of copper In a3 iron dish, and a so­
lution of caustic potash or soda, must have a thin layer 
of heavy petrolenm oil on the top of the liquid to pre­
vent the action of the carbonic acid of the air npon the 
potash or soda. Yon do not mention using this. In the 
action of the cell a dark brown or nearly black mud is 
formed from the black oxide. Tbis may be what you 
have thought to be the corrosion of tbe kettle. If tbe 
kettle corrodes. It will be seen by the formation of holes 
or pits in tbe iron. This should not take place. The zinc 
of tbis battery, for best effect, should be amalgamated. 
This Is difficnlt with ordinary sheet zinc: probably im· 
possible with so large a piece as yon nse. Thl. battery 
is properly to be u.ed on closed circuit ; that Is, it 
should be left with current 110wlng throngh a large re­
sistance when you are not at work with It. From your 
description it is difficnlt to see why you have had a 
complete failure. The snggestions above may lead you 
to better snccess. A copper pail would be more expen· 
slve. If you would use copper. we would advise a dish 
bent up from sheet copper to hold the !:llack oxide. Tbis 
set Into a glass jar wonld form a good negative plate. 
Rivet an insulated copper wire to the copper dish, so 
that neither the Iiqnid nor the zinc can touch·the wire 
on its way out. Then, If yon can rget a plate of zinc 
snch as is nsed in the gravity battery and amalgamate 
it, the result will be much better. 

TO INVENTORS. 
An experience of nearly fifty years. and the prepara 

tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents. and to possess 
unequaled facilities for procuring patents everywhere. 
A synop.i. of the patent law. of the United States and 
all foreign countries may be bad on application. and per­
Bons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low. in accordance with the times and 
our extensive facilities for conducting the business. 
Addre •• MUNN &; CO . •  otlice SCIENTIFIC AMERICAN, 
361 Broadway. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 
JULY �o. 1897. 

A N D  E A C H B E A R, I N O  T H A T  D A T E. 

LSee note at end of lI.t about copies of these patent •. ] 

!�j���re !':,�ri'i.aJ�Wl��ni8n�: .�'. ������� : : : :  �:� 
Air car, A. Brodbeck . . , . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  586,590 
Air compre •• or. A. Shedlock . . . . . . . . • . . • . . . . . . . . . . . .  586,669 
11���Ii��e

a&�r.!'i��. S. Haslam . . . . . . . . . . . . . . 586,766 

!::::';!���.��r�}�fn':.'��#.u;:. Jre�!.��.���: : :  �� 
Amu.ement apparatu •• W. Wharton, Jr . . . . . . . . . . . 586.718 
Annealing furnace, J. Timms. . . . . . . . . . . .. . . •. . . . .  .. 586,883 
���.�eJ'::fc�ioh�'i.�Il��gr�;,oiiiotive: Vi aiils '& 

586,870 
Strattan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586,581 

Axle lubricator, car. J. S. Patten . . . . . . . . . . . . . . . . . . .. 586.5IU :::� ·S'.r.rt'!h
J
b:.

re��t;,r bag: . . . . . . . . . . . . . . . . . . . .  586.6
7
4 

�::tt���ifi�ar.·:i�l.lg.bom::::::::::::::::::::::::: 
Bale tie. Edinger & Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586 
Bale tie. adju.table, P. K. Dederick . . . . . . . . . . . . . . .  586 
Baling press, roller, J. F. Swinnerton . . . . . . . . . . . . . • 586,574 
Bar. See Bicycle handle bar. Car draw bar. Rail 

splice bar. 
Bat�rkE!:�1'lia'��:� �.�������. :�: . • �����.� . �'. 586.627 
Bearing. ball. W. HOI.jl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586,769 ::��'!�. 'C�I�.?or1.';��� : : : : : : : : : : : : : : : : : : : : : : : : . : : : : : : �:¥f� 
Bed.tead. W. S. ]<'oster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586. 
�:ft��I���?e�kH�G�M��\��: : : : : : : : : : : : : : : : : : : : : : : : : : : 
Bicycle. E. Dederick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Bicycle. F. W .  Mallett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Bicycle attachment. W .  C. Burbank . . . . . . . . . . . . . .  . .  
Bicycle frame. A. ]<'. Temple . . . . . . . . . . . . . . . . . . . . . . . . . 586. 
Bicycle handle attachment J. Godfrey . . . . . . . . . . . . .  586,627 
Bicycle handle bar, J. G. Wal.h . . . . . . . . . . . . . . . . . . . . . 586,678 
Bicycle handle or griP. G. W. Williams . . . . . . . . . . . .  586,830 
Bicycle holder, G. W. Douglas . . . . . . . . . . . . . . . . . . . . . .  586,681 
Bicycle or other velocipede. L. Sturges . . . . . . . . . . . .  586.880 
Bicycle pedal. C. F. Lancaster . . . . . . . . . . . . . . . . . . . . . . . 586.6Ol 
Bicycle .tand. La Barre & Hili . . . . . . . . . . . . . . . . . . . . . . 586.7H 
�I���l: :�ggg�: r. E�M.�:II;I:.� ':.: ':::. ':::::::. ':::.: �:�g 
�:���l: :�g�g�: ����r.\v�J.nJ:;:-.t'nr.��.������: : : :  �:� 
Bicycle. water. C. L. Knepper . . . . . . . . . . . . . . . . . . . . . . .  586.851 
Block. See Printer's block. 
:��\t

s�r 
ci.!�rc�f���a�n�b.r,.':\YIe· 'Or 'other; G': vi': 586.815 

Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 586.927 
Boller. See Steam boiler. 
Boiler. W. Radcllli'. . . . . . . . . . . . .  . . . . . . . . . . . .. . . . . . . . . . .  586,9:U 
BOi�t��;:P.f.W!¥: . .  ���. �����i

.��. �.��i��.��. ��� li86,im 
�g�ti��� fc':."rgg��'!,�i��\���?�!;e�r. �;J;tlJ?J 586,675 

BOO����r�?¥�c.FK�·;.,���· . .. .. . : ... .. .... .. .. . : ... .. . : . .. .. . :.: �:&12 
Book, C8.Hhier'8 and salesman's check, C. 1. Lo· 

zano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,925 
Boring or drilling macblne with mean. for drlv. 

Ing rod •• bars or tube. Into hole. drilled. com· 
Bot�:��11�

1!!�'iiI�.;�T�\1o'l:'!�:::::::::::::::::: �:m 
Bottle locker. automatic. J. J. Relfgraber . . . . . . . . . 586,69a 
Bottle. non-refillable. T. E. Worthington . . . . . . . . . .  586,719 
Bottle •• macblne for feeding .topper. automati-

cally to. N. Mu.lar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,613 
Bot�';,"s�re�t�:�:::ii!�r:�:a�::gs ,.!lTh 'r1��':,��J 

or compressed gases, apparatus for charging. 
E. Sterne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.632 

Bow, H. C. Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.713 
Box. See Cardboard box. Folding box. Knock. 

down box. Match box. 
Brace. See Shoulder brace. 
Bracket, A. Taubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.681 
Brake. See Car brake. Sewing machine brake. 
Brake mechanism, tluid pressure, O. B. Mosher . . . 586,561 
Breg����=rs

b�b���J.J,����I�� • .  �����. ��� 586,856 

77 
Bridle. M .  Wilson. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 586,648 
Brush and mop holder, combined scrubbIng, F. 

E. Matthew .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.857 
Buckle. I. D. Rank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.746 
Buckle, martingale, G. '1'. Woltr . . . . . . . . . . . . . . . . . . . . . 586,649 
Bulldinlr con.tructio!!. W. H. & F. A. Winslow . . .. 586,941 
Burner. See Gas burner. 

���t�"m����'::I.��c��o"nl8.rr:.
eJ.k��&

. W: j: 'iiiin: 586,821 
ter. . . . . . . . .  . . . .  . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . . .  586.901 

8:::�e ��:�1i ::u�. Frederick . . . . . . . . . . . . . . . . . . . . . . . . 586.700 
Can opener, W. A. Simond . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.874 
Canister, combination, A. E. Carter . . . . . . . - . . . . . . . . .  586,758 
Cap.ule •• apparatus for filling and_closing metal, 

E. Sterne . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . 586.633 
Car brake. W. L. & Z. M. Hibbard . . . . . . . . . . . . . . . . . . . 586.951 
8�.'\i:;d?t�oJ.ag�Ve'r�·.�:·. ��.�;�o�: : : : : : : : : : : :  �:lJlt 8� �?;2:'!fr:�eb��.·�ei�: .�����:':���: : : :: :: : : :  �:� 
Car ventilation. H. F. Stanley . . . . . . . . . . . . . . . . . . . . . . .  586.009 
Cars. air brake for railwar. J. F. Cotlin . . . . . . . . . . . . .  586,8:16 
Carbonating apparatu., lIquid, S. Twltchell. . . . . . .  586.577 
8:�g�r:r�e�g;er�G���y

e& i:arned:::: : : : : : : : : : : : :  �:m 
Carriage and wheel chair, combined baby, J. A .  

Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 586.700 
Case. See Paper case. Spectacle case. 
Casein, making ammoniacal. W. Majert . . . . . . . . . . .• 586,SM 
Cement .Idewalk. W. P. Beckwltb . . . . . . . . . . . . . . . . . .  586.MO 
8g::� a��':,s���i��ri�cM·i/· 'h"O��f.hih;.ir: . .  · . .  · 586.912 
Chair and foot rest, combination. c. l. Lee . . . . . . .. 586.610 
8���:�: r.eii���oe·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.:·.·.· ................. :: �:� 
Churn da.her. P. C. Barlow . . . . . . . . . . . . . . . . . . . . . . . . . .  586.754, 
Cigarette machine. F. Girard . . . . . . . . . . . . . . . . . . . . . . . .  586.099 
Cistern cover lock, H. Oberjohann . . . . . . . . . . . . . . . . .. 586,800 
Clthern attacbment. F. Zimmerly . . . . . . . . . . . . . . . . . .  586,851 
Cleaner. See Grain cleaner. 
Clothes from bOiling water, device for removIng, 

W. Krau.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.607 
Clutch, friction, Bardons & Oliver . . . . . . . . . . . . . . . . . .  586.832 
Clutch. friction. J. E. Windle . . . . . . . . . . . . . . . . . . . . . . .. 586.784 
Clutch mechanism, traction engine, E. Huber . . . .  58ti.� 
Cock • •  top and waste, J. H. I,yon . . . . . . . . . . . . . . . . . . .  586.710 
Cotton elevator and cleaner, seed, G. Lemoine .. . .  b86.906 
Cotton gin feeder. T. F. Marlow . . . . . . . . . . . . . . . . . . . . . 586,778 
2�!t��e&:,1J�1l1. �:mrr:���.�i�.

i�g
: .� .. . ':. �.

i��:::::: :.: ?::L� 
Crate. folding egg. T. Ellenbecker . . . . . . . . . . . . . . . . .  586.725 
8�:�:·���'l!r:e 

e'i-�i: lt�.������.� ·. ·:.·.·. ·:. '::.' . .... .. .. . :: �:�� 
Cultivator. F. BenHeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 586.855 
Current recorder, excessive. J. R. Cravath . . . . . . . .  586.723 
Curtain fixture, A. J. Roth . . . . . . . . . . . . . . . . . . . . . . . . . .  586.935 
Cutoli'. rainwater. E. E. Snyder . . . . . . . . . . . . . . . . . . . . . .  586.572 
Cutout, fusible, Perkins & Tregoning . . . . . . . . . . . . . .  586.560 
8��f:�'hJ�:, i�f::tr�;��a:a����o

R��:�[S & Mor· 
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.624 

Cycle gear cases, apparatus for manufacturing, H. 
W. Dover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . .  586,840 

Cycle wbeel. D. N. Glea.on . . . . . . . . . . . . . . . . . . . . . . . . . .  586.600 
Damper. J. E. Slentz . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  586.571 
Debornlng Implement, G. Webster . . . . . . . . . . . . . . . . .  586.806 
Dental instrument. J. W. Hard . . . . . . . . • . . . . . . . . . . . . .  586,727 
B:rato��':.��ri:. 

c����'t��is . . . . . . . . . . . . . . . . . . . . . . . .  586.776 
Drangbting tool. E. H. Rooney . . . . . . . . . . . . . . . . . . . . . .  f>!l6.62ti 
Du.t collector. D. W. Marmon . . . . . . . . . . . . . . . . . . . . . .  586.742 
Du.t pan. A. L. Vulllier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5<6.919 
�ra'::::� ���:i. EJ·. if.'1>��er;.���:::::  ::: : : : : :  : : : : ::::. �:� 
Electric furnace, R. F. S. Heath . . . . . . . . . . . . . 536.686. 536.687 
Electric furnace. �'. J. Patten . . . . . . . . . . . . . . . .  586.82'�, 586.824 
Electric beater, J. F. McElroy . . . . . . . . . . . . . . . . . . . . . . . 586.615 
Electric meter. Marks & Green . . . . . . . . . . . . . . . . . . . . . .  586,500 
Electric motor. F. A. Perret . . . . . . . . . . . . . . . . . . . . . . . . 586.825 �l:���� ::����. c�n�e�t�����I: A: 'B'uiiard::: :::::: �:m 
Electrical conducting wires, connector for, Hull 

& Du Boi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.665 
Electrical conductor, C. N. Dutton . . . . . . . . . . . . . . . . . . 586.811 
Electrical meter. W. D. Marks . . . . . . . . . . . . . . . . . . . . . .  586.5b!l 
Electrodepositin� device, J. Bossard . . . . . . . . . . . . . . .  586,890! 
Elef���\:;��·eWli!�.��. ��. �.��. �.�������.

s 
. .  ���. �.��:.

t:. 586.729 
F.leetromagnetic motor. ]<'. J. Patten . . . . . . . . . . . . . . .  586.82:1 
Elevator. See Cotton elevator. 
Elevator clutch and brake. W. Wei.mantel. . . . . . . 586.885 
Elliptic spring. T. G. Mandt . . . . . . . . . . . . . . . . . . . . . . . . .. 586.777 
Embroidery hoop. C. S. Bucklin . . . . . . . . . . . . . . . . . . . . . 586,947 
En�':.�ar:e:t:a�l��;th:�gi

s�:a�u.:.�l��.
en�:��� 

bon engine. 
Engine tender. traction, P. Schmitt . . . . . . . . . . . . . . .  . 
Engines, cutoll' apparatus for marine, F. Bittner. 

���rJ�fv� �n:n:�e:.sRediiioji.·.·::.·.·:.·.·.·.·.·.·.·.·.·.·.: : 
Expressing press, F'. Stitzel. . . . . . . . . . . . . . . . . . . . . . . . .  . 
Extract, animal, E. Reinert . . . . . . . . . . . . . . . . . . . . . . . . .• 586.623 
Extractor. See Pen extractor. 
Eyelet. E. Kemp.hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.770 
E'eed water feeding and heating apparatu •• boller, 

E. P. Holly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.952 �:!!� :�:�.
f���:�W�i�bt�n�·. � .. �.�������.: .

.
.
. :::.:: =:m 

Fence stretcher, wire, C. H. Salisbury . . . . . . . . . . . . . .  586,9)2 
�R��!);����e�i���£�e�ctaiigiiliii:::::::::::::::: �:� 
Fifth wbeel wagon. M. M. Sherwood . . . . . . . . . . . . . . .. 586,670 
File and bandle, A. Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5S6.!i82 
File for depo.it slip., J. H. Rand . . . . . . . . . . . . . . . . . . . .  586.0'91 
E1lter. C. A. KunzeJ. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.709 
Filter press plate, tl. P. Chamberlain . . . . . . . . . . . . . .  586.59:.1 
Fish trap and boat. combined, G. W. Nelson . . . . . .  586,86.'3 
Float trap, J. F. McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.617 
FloorinJt, A. T. Hersee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,900 
'��a��g

b����. 'kl�i:'�����·.·. ·. ':.:' . . :.: .. .. '.: '. :'.:' . . :: . .. .. '.� �:lfft 
J��:at�r�e

L�w:c6������: . . . . . . . . . . . . . . . . . . . . . . . . . . 586,759 
i��:::.

or 8�e '1h���ji�g' iurnacs.: · · Eiecti-lc· iiir� 686, j68 

}'ur���; d�::;���� ���:g� . . . . . . . . . . . . . . . . . . . . . . . . .  586,552 
8:�'i;la�:'� �re�t��!t ��iJ'i:ik.on. . . . .  . . . .  . . . . • • • .  • . .  586.813 
Gas t urner. J. Stubber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.748 
Ga. fixtures. swing joint for. H. P. Drew . . . . . . . . . . 586.841 
Gas manafacturing apparatu •• A. E. Aldrich . . . . . . 586.923 
Gate. See Railway cro •• ing gate. 

8r����'liJ.'r: �u�.���I!�.��� : : � : : : : : : : : � : : : : : : : : : : : : : : �:� 
81g�: ��;i�':.��itv �B�P:g�� .:.���'::::::::::.: .:: '. : �:@: 
Glove fa.tener, F. F. Raymond. 2d . . . . . . . . . . . . . . . . .. 586.692 
Grain binder butt adjuster, B. F. Stewart . . . . . . . . . .  586,631 
Grain cleaner and separator, J. C. Benson . . . . . . . . .  586.756 
Guard. See Sewing machine needle guard. Trol· 

ley gnard. 
Handle. See Bicycle handle. 
Harp, P. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.573 
Harrow, drag, I. T. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.54:9 
Harrow for racecourses, G. E. Guerne . . . . . . . . . . . . . . 
�:��:i:.?;�l8��::Zt:r �����fned: 'j: L: Siattoii. 
Hat fastener, J. Stauber . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Headlight, C. Ba.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 586.584 
H::f.:��ht

s:.,as�l:���}�'li;':t��rb�t��;.ge· heat·.;r: 
586. 

m 
Tire heater. H��;��\�'W�'it�'t"b:����: .�'.�: .�i��� .• : : : .• : : : : : : : �:111 

Hook. See LaCing hook. 
Hoop. See Embroidery hoop. 
Horse starter, R. E. Sherman . . . . . . . . . . . . . . . . . . . . . . .. 586,929 
Horseshoe. elastic. M. W. Lowes . . . . . . . . . . . . . . . . . . . .  586.558 
Hor.e.hoe. soft tread. L. D. BIlxton . . . . . . . . . . . . . .  . .  
Hub. veblcle wheel, H. L. Eaton . . . . . . . . . . . . . . . . . . . . 
Ice cream disher, J. E. & W. H. Crea . . . . . . . . . . . . . . . . 
Ice cream freezer, C. H. Ackerman . . . . . . . . . . . . . . . .  . 
Index, C. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.875 
Indicator. See Scale indicator. Valve indicator. 
Ink.tand. W. L. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.878 
Ink.,tand. self-c1o.ing. A. K. Sagen . . . . . . . . . . . . . . . . .  586.668 
In.nlated conductor. fiexibly. J. H. Kelman . . . . . .  586.554 
Insulator, electric line, J. J. 'rracy . . . . . . . . . . . . . . . . . . 586,700 
Jack. See Pumping jack. 
Japan, method of and apparatus for applying, J. 
Jar�ot��rsuiiiv;.ii: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:� 
Knockdown box. '1'. E. Wleder.heim. Jr . . . . . . . . . . 586.646 
Lace fastener. E. D. Heinemann . . . . . . . . . . . . . . . . . . . .  586.818 
Lacing hook. E. Kemp.hall . . . . . . . . . . . . . . . . . . . . . . . . . .  586.772 
Lacing. tIpped. E. Kempshall . . . . . . . . . . . . . . . . . . . . . .. 586.771 
Ladder, convertible .tep. H. S. Williams . . . . . . . . . .  586.869 
Land roller. J .  M. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 586.909 
Lantern and illuminated sign for .treet cars. W .  

I. I ... arzelere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.775 
Leather-like substances, producinS', R. Lissauer . .  586,007 
Lenses of light projectors. protectIve device for 

dl.per.ing. F. Nerz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.799 
Lightning arrester, switchboard. A. M. Taylor . . . .  586.575 
t��!�g��s�:�t �o� �;���cturing: ·w:· Ii: . Viii: 586,

833 
liam.. . . . . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.783 

Lock. See Bag lock. Bed.tead lock. Bolt lock. 
CI.tern cover lock. Nut lock. Padlock. 

Lock. Booth & D .. vi.son . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.757 
tg��: �: fj.PJ��:�: : : : : : : � : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Locomotive cab window. W. P. F. Carroll . . . . . . . . . 586.896 
Loom. W. P. Kirkpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,9(K 

(Oontinued on page 78.) 
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ORDINARY RATES. 

Inside Pall"e, each insertion, - ,,� cents a line 
Back Pall"e. each insertion, - - $1.00 a line 

pr-For some classes of .<l.dverttsements. SpecWl and 
H ivh er rates are required. 

The above are charges per agate line-about eIJlht 
words per line. This notice shows the wldtb of the une. 
�\��t�Se�I� �� ��t�a%�erat���a��: itn� �;�e��ri��: ment, as the letter press. Advertisements must be received at Publication Omce as earlr. !'" Thursday morning to appear in the fullowill&' week B Issue. 

WO�t�u�!��e!��S 
time and mon"1l by using our 

andHand Power PlacniIlery 
SEND FOR CATALOG UES­

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

SEBECA FALLS MFG. COMPAlf'-'. 
tig5 \rater St .• Seneca Fal ls. N. Y. 

S C I  E N T I F I C AMERICAN SUPPLE­
�::.;r.CA�n�U�;�:�E��kc!'ri''1:�e��f a\hthIl.C��c�Ii�� 10 cents. Also to be had of newsdealers in all parts of the country. 

. P C W E R  & FOOT I S H A P ER S . P L A N E RS D R I L LS. 
... AT H E S. �t.f�:rpLprl��P �.�'�LIJ�ul��t� SEBASTIAN L AT H E  CO. 120 CULVERT 5T. C INC INNAT I .  O .  

TOOLS Every kind of 
Tool for !Steam. 
Gas, and Water 
Fitters. E v e r y  
T o o l  h a "  onr 
personal &' U a r ­
Rntee. We have 
been the Lead-

inll" Tool Manufacturers for Fifty Years • • •  

W A L W O R T H  M FC .  CO. , 
20 OLIVER STREET. BOSTON . M ASS. 

LAT H E S  
FOR 

C U NSM ITHS, TOOL 
M A K ERS, E X PERI­
M ENTAL A N D  R EPA I R  
WORK, ETC. 

Sem4 for Illus. Cata/.olJ. =!��l!���I!. W' F.  & J no .  Barnes Co. 
1999 Ruby Street. 

ROCKFORD. ILL. 
THE CARBIDES AND ACETYLENE 

'titutifit !mttitau. 
DRAWING AND DESIG MechaDical " ArcbJt-p.ctural DrawiDg; Marine, -=<���� 
StatioDary or LocoL.. � ,ive Engineering;MiniDg, 
Prospeciing; Metal Pattern Cutting; Plumbingj 
��i!i�rg�l. 3 1  COU RSES :ydB�l:I�� Engineeringj Surveying and Mappingj Book· Keeping , Shorthand ;  English Branche. ; A.rchitecturej ElectricitYj :Machine Design. 
:�!';;bO GUARANTEED SUCCESS. 
Fee, Moderatl. Advnel Dr Illtallilluti. 
Qlrcula,. Free; SIa'e ."bjtee vou wh eo dudy. 
·1aten.Uo ..... Correspoadeaee 8thoo.., Box 9U, 

STEEL Btl' . PulltV 

Buy Telephones 
THAT ARE G O O D--NOT " C H EAP T H I N G S . "  

Tbe difference In cost Is little. We guarantee our apparatus and guarantee our eustomers against loss by patent suits. OUi' guaran­tpe and instruments are both good. 
WESTERN T E L E P H O N E  CONSTRUCTION CO . 

2 5 0·2 5 4  South C l l ntnn St .• Ch icag o .  
Largest Manufacturers of Telephones 
exclusively in the United States. 

H OUTS AUTO MATI C TELEPH O N E  SWITC H ES 
Some of Its advantages : 1st. It i8 strictly automatic. 2<1. It completely doe. away with the U manual" 8witchboard. 3d. Con­nection between subscribers is direct and instantaneous. 4th. No central office ope-

��;;;.to lA��' t��lor� i:!�rr�:i�����t�aci service at aU hours of day or night. . 
lIT This appliance is sold outright or leased, at option of customer, and fully guaranteed. . PI'"' Send for l\Iustrated circnlar S. A. to 

Honts Antomatic Telephone Switch 
Co • •  Parker, So. Dakota, U. S. A. 

POW E R  • P R E S S E S  
for the manufacture of 

HARDWARE SPECIALTIES, 
Spoons. Buttons, Locks. S/wvels. etc. 
for all operations In the manufacture of Metal Goods. Improved Clutch 
roel���'e��o �l!y�i�y ��:�i� ����fr�� ments. Send us full particulars. stating 
��a;ft�����t,.(U:,'�'i;d ':�C�j��o�� 

F. S. & G .  L .  BRO W N .  
• 

2"-29 Fort Ave • •  Baltimore. iUd. 

Loom dobbles. leno motion fo,=< H. Bardsley . . . . . .  586.763 Looms. warp beam brake for. rlerce & McAllen .. 586.745 Lubricator. See Axle lubricator. Lubricator. J. K. Reese . . . . . . . . . . .. . .. ; . . . . . . . . . . . . . .  :i86.714 Macaroni drying ltvparatu8, W. Vater . . . . . . . . . . . . . .  586, 

�:fi":�. s3.'��a�e':;'������: : : : : : : : : : : : : : : : : : : : : . : :  586. 
�:r!l!eb!:.1i.�u:gd':rpo·Ole: ::::. ::::'; :::::::::::::: 586.940 
�:��g :��:,*.'i'r3:g!,.!.·. �: ��g�� : : : : : : : : . : : : : :  �:� Medical apparatus, induction col1 ' for, H. C. Porter. . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.622 

�:�tg�p�a���u����ep�k�g s��e�:�ing: . G:: 586,699 

MestH. . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  586,858 Met.al, machine for sawing 011' bars or strips of. A. P. Hanscom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 586.8n Meter. See EJectric meter. Electrical meter. 
��f�?;��l:�a���IIo�np��!uiizt!�!I�:Aiwood·. ·.·.·.·.: �:� MIll. See Rolling mill. Mining giant, hydraulic. J. P. Simmons . . . . . . .  _ . . . .  586,938 Moulds. method of and apparatus for making 
MO::l:,��;.�; $:dNnjoiies: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�A Motion into rotary motion, mechanism for con-
Moti��

i
�e!;i�

i
f����!�8�N���� � }Y:i

�
t:r�on8·::. : =:� Motor. See Electric · motor. Electromagnetic motor. Rotary motor. Motors. controller for lIuld pressure. W. H.  

MO:i���8Ciiine:j: 'p'l;ie: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� Music leaf holder. O. Sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.!J37 NaIl. See Shoe nail. 
�f����i�r;;�!��i !a�i�O�ft':::'iimeiii; J': P"upa: �:Wi Nut lock, J. Dickason . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  586,546 

��n���' II: �J,'!.����t.�� .. : : :  .. : : :  .. : : :  .. : : :  .. : : :  .. : : : : :  �:� OU can. G. A. Rawhouser . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.781 Order blank and receipt holder. metallic. J . . .... Cordes. . . . . .  . . .  . . . . .  . . . .  . . . .  . .  . .  . . . .  . . . .  . . . .  . .  . .  . . .  586.5!M Package folding or wrapping machine. �'. C. Hel· muth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.899 

�:alg��: :;.�ul..�l���· i<\' 'L: 'A'rliiigto'ri : : :  . .  : : : : :  : :  �:� Pail, mUk, J. Turck . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  586,884 Pan. See Bed pan. Dust pan. 
�:�efrO�;:���fuE�rJb��.8cf�:::�? .. �: .�.ei.8.��?t� �:+� Paper box machine, C. F. Taylor . . • . • • . • • • . . • . • . . . . .  586,803 Paper case or tube. R. M. Clark . . . . . . . . . . . . . . . . . . . . .  586.704 Paper cutter, roll, C. O. Sobinski.. . . . . . . . . . . . . . . . . . .  586,672 Paper tubes, etc., tool for sbaping ends of, R. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.703 Pen extractor holder. Feldman & Konold . . . . . . . . .  586.949 Pen. fountain. B. V. Eaton . .  . . . . .  . .  . . . . . . . . . . . . . . . .  586.517 Pencil holder. W. H. Benford . . . . . . . . . . . . . . . . . . . . . . .  586.585 Phantoscope, Jenkins & Armat . . . . . . . . . . . . . . . . . . . . .  586,9.)3 Picker check strap. T. Mooney .. . . . . . . . . . . . . . . . . . . . .  586,796 Pipe. See Tobacco pipe. �tg: �::���, ��I��raebl�·f.·lb:����: : : : : : : : : : : :  �:� 
�1:�te�·l:l."urltcIia:rd: : :  : : : : : : : : : : : : : : : : : : :  : : : :  : : :  �:�� 
�!:'e�";atrc �i:!��P:·(CBIa:i.-deii: : : : : : : : :  : : : :  : : : :  : : :  �:� Poke, animal, J .  H. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,743 Polysuillds. making. B. Von Schenck . . .. . . . . . . . . . .  586.567 Potato cutter. S. A. Graham . . . . . . . . . . . . . . . . . . . . . . . . 586.844 Powder and making same, smokeless, J. B. Ber-nadou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586,586 Press. See Baling press. ExpresRing press. Pneu­matic press. Pressing trousers, etc., apparatus for, G. Whita� pre!:�re·reiiuiator: J': M: 'Foster' ireis8uei : : : : : : : : :  'fi:lWr 
;�r���;,� t1g�����rL�l����I.i�., . �� �: .�.���.�: : : : : .  �:�, Printer's blocks, machine for dressing, Schraub· stadter & Schilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.917 

\. \. "" \. .  pri�rl�t�·p�es; .. iiiro:;.otf: J: E: Lee: : : : : : : : : : : : : : : : : :  �:�W 

SOLD EVERYWHERE. 
Wllllllms' Shllving Stick. 25 ets. 
Genuine Yankee Shaving Sollp. IO cts. 
Lu"ury Shaving Tablet. 25 cts. 
Swiss Violet Shaving Crellm, 50 cts. 
Jersey Cream (Toilet) Soap, 1.5 cU. 
Willillms' Shllving SOIlP (Barbers'). 6 Round Cakes. 
I lb • • 4OC. Exquisite also for toilet. Trial cake for 2c. stamp. 

T H E J . B  W I LL I A M S  CO . •  
G L A STO N B U RY. CO N N  

( ' " Cl'v . .. C P I , ) 'I � [ I  5 '  lA C  "} 1 C "' t Y  1 6 1  C l /.Fi f N ' L S 

DORMAR'S 
VULCARIZERS 

are u sed a l \  over the wo r ld .  
Exclusive Manufacturers of Steam Ma­chines for Rubber Stamps. We also make Dry Heat Vulcanizers. Complete outllts from ,10 to ,l.(xx). A II Stamp and Stencil Tools and Supplies. Brass and Steel Dies for all purposes. Se als, EngraVing and Ole Sinking of all kinds. Established 1860. Printlng Presse�, with complete outfits, from $fl�U:' J� �"it �or.f,�

t
��,ft'"t'N C O .  

1�1 E. Fayette St., Baltimore, Md., U. S. A. 

Commerci .. lly Considered.-By T. L. Willson and J. J. Suckert, Ph.D. A conSideration of the carbides and acet:vlene from a commercia) point of view, preceded by a brief history of these compound!!, the m�tbods of their formation, and their chemical aud phYSical prop­erties. \Vith 10 i I )ustration�. Contained in 8CIENTI�IC A MERICAN SUPPLEMENT. Nos. 1 0 1 �  and 1 0 1 6 . Price 
10 cents each. To be had at this omce and from all newsdealers. 

EYl\Il\t m��b·lnl\$ �mu�;��::�Fo�g�{���:�i���!��·��8SW. �:� 
We can furnish tbe Latest Improved Eyelet Machines ��o";':h������a�i.SG�Ntl!'J!ti'ii: : : : : : : : :  :58ii;tii.j 'to 586.708 The 

���c��N�:s.ShO*:y::t�:;�o"iy����1 :rid'I�'e"sl��:;! ����1��ns\�:s�hJ���M�� �������: . �'.�: .�.����� 586. 

Van Norman 
Bench Lathe. 

• • 
of Special Wireworking Macbi&ery. P I ' . h' J C IPI k <0" 

ARMSTRON In'S P IPE  THREADI N I  lIT Slmd for Circular. p�.;;�r���e�:ir. I��schUi.f� ... � : : : : : : : : : : : : : : : : : : : :  586: 
a & J Pump for acids or other liquids, J. T. Morrow . . . .  586, B LA K E 0 H N SO N Pump. 011 well. �'. A. Garbutt . . . . . . . . . . . . . . . . . . . . . . .  586.707 -AND- , Pumping engine. A. W. Austin . . . . . . . . . . . . . . . . . . . . .  586.654 CUTTI NG-OFF MACHI N ES P . O. Box 7 , WATERBU R Y .  C O N N . , U .  S. A. ���r�����H2!y':���� .. .  �: �·. �.����: : : : · : : : : : : : : : : :  �:� Both Han31:.:'sdllg6T�Cbes. . Rail splice bar. M. W. Thomson . . . . . . . . . . . . . . . . . . . . 586.804 

Water. Gas. and Steam Fit- GITES ROCK I Ral�:.:��.�� .. .  �I�����.�.������.��I.��: �: .� ... u��� •. 586.845 ��; '{;�11�r�l�to�l:I:J�. ORE BREIKER, Railway barrier electrically operated C. C. Van 
universally aeknowled4ed to be der Valk . . . .  .' . . . . . . . . . . . . . . . . . . . . . . . . . .' . . . . . . . . . . . .  58€.578 

THE BEST. IITSem4for cata/.olJ. Sf 0 Sf Railway. conduit electric. W. E. M. Jackson . . . . . .  586.602 

THE AR M S T R O N G  M F G .  CO.  eam re amp, �:iI::� ��B��lg�t���;.ttar'ro�'*�elf .. �eB : : : : : : : : :  �:� 
Bridll"eport, Conn. II"nl"ng lachl"nery, Railway signal. W. H. J. Lance . . . . . . . . . . . . . . . . . . . . 586.609 Railway switch. V. Angerer . . . . . . . . . . .  ; . . . . . . . . . . . .  586.892 

AMERICAN PATENTS. - AN lNTER- Railway switch . C. H. Sherwood . . . . . . . . . . . . . . . . . . . .  586.570 
e.tllIg and valuable table showing the number of patents 50 years experience as bnllders. Railway sWltchti C. Troup . . . . . . li

i . . .  · . . . . . . . . . . . . .  c. 586.918 
����t��e��I��ef�ot'f,se st\'�J:;:'!rn�Pgg�b�gh &,������ _��::�::���D�e���A __ . �'l�. E�6���/�f�/::O� A!��'fct;go. RaiW�lto",i";�� . . .  �?i�� . ����� . .  �.� . ���.������: . .  : 586.797 

31, 1894. Contained in SCIENTIFIC AMERICAN SUP- �:ll::�s�y,.";:�����!��o�cit;I!;�!�:.:'&·Tong.; �:� i;i�����·a�J'fr�!�·ne�8�at�r�.ents. To be had at On receipt of ten cents In stamp. (practically 25% of re- Railways. nnderground system for electric. Krotz " Queen" Builder's Transit 
S I OO 

I M PROVED TRANSITS A N D  LEVELS 

Graduated entirely on our large dlvld-
t�a�r�n�l�rSktnSJ:�tl ���e�n':.O§I�� 
v�yin� and Draftlna Iustruments and Materials. 2:M) p. Illustrated Catalogue walled free only If this ad. Is mentioned C� UEI<:N & CO .• Inc.,  
1 0 1  t Chestn u t  St.,  Phi l a d e l phia 

TRANSITS AND LEVELING INSTRUMENTS. 
ADJ �:'�Bf,E B E N C H L EV E L  

� �i���\�:d 11;-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;.-;;;;;; graduated. 
Size 4 In. to 18 In. Price '2.50 to .s. For book on the level 

C. F. R I C H A R DSON & SO N ,  
P .  O .  Box 97", ATH O L, MA!'oS.,  U. 8. A .  

. ntW Suppltmtnt 
£atalogUt f 

.. .. .. .. 
An entirely New Supplement Catalogue is 

now ready for distribution ; it includes 

all of the papers up to and including 
the first half of the year 1897. It is ar­
ranged on a clear and easily understood 
plan. and contains 10,000 papers more 
than the former one. It will be sent 

free to any address in the world on ap­
plication. 

A special edition on heavy paper, 
handsomely bound in cloth, has also 
been issued. It is supplied at the 
nominal cost of 21i cents, and thus ena­
bles the possessor to preserve this val­

uable reference catalogue. 

MUNN & CO., Publishers, 

tall price) we will send you one of onr . & Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.852 Range IInder for lIeld glasses. J. W. Price . . . . . . . . .  586.667 B I TS �:�?t�!��f���lr�s�i�g'i���eW: G: ·cj.oom: : . ·. : : : : : : :  �:� Recorder. See Current recorder. �- I NCH A U C E R  
��"""I!-

A line cutting tool. perfect clearance. especially gOOd In hard wood and for end boring. 
IF' Send for Circulnrs " S  .. -\ . "  Free. 

T H E  FOR D B IT CO . , HOLYOKE. M ASS. 

Every Mechanlo Metal Worker. or person interested In Machinery Sup­plies should have our new 1897 Tool Catalogue. It con tams 710 pages. size 1I�J[7J11. and is an exhaustive and Instructive list of all tools tbat may be required. Handsomely bound In cloth. expres" paid on receipt of ,1. 
�o��rhP:��/g�db;.O::��n�r,::��ii or over. Send stamps or money order. 

MONTGOMERY & CO "  
MAKERS AND' JOBBERS IN 

FIN E TOOLS , 
1 0 5 Fulton Street , New York City. 

ELECTRO MOTOR, SIMPLE, HOW TO make.-By G. M. Hopkins. Description of a small elec­tro motor devised and constructed with a view to &8!'1ist­InK amateurs to make a motor which might be driven with advantage by a current derived from " battery. and which would have sumcient power to operate a foot 
���h�[t�fi �:���r�� t"�����\�\d�� 0SVC�l����If��:�:: ICAN SUPPLEMENT. No. 64 1 .  Price 10 cents. To be bad at this omce and from all newsdealers. 

Regul .. tor. See Hydraulic pressure regulator. Pressure rellulator. Renovator. w. n. Thompson . . . . . . . . . . . . . . . . . . . . . . 586.882 Reservoir, carbonic acid. J. A. Grimths . . . . . . . . . . . . 586,684 

�����:tc�';I�'C� t'J'ich:'��:�ii: : : : : : : : : : : : : : : : : : : :  �:� Roller. See Land roller. RolIlng mill. C. H. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . .  586.732 Rolling mill feed table. J. A. Potter . . . . . . . . . . . . . . . .  586.866 Rotary motor. G. B. Shepard . . . . . . . . . . . . . . . . 586.717. 586.733 Rotary shears. J. F. Dittman . . . . . . . . . . . . . . . . . . . . . . . .  586.808 Rotary steam engine. Callender & Parno . . . . . . . . . .  586.895 

:.?l:.r\v".trt�k���.i.��: .�'. �: �.���: : : : : : : :  : :  : :  : :  : :  : : :  �:� Safety trap. J. Noll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.618 Saw table gage. F. H. Saxton . . . . . . . . . . . . . . . . . . . . . . . .  586.695 

��:I�·I:��g:�;�'k����y����·. �: .�: .�.�: .�:. ��.I�� �:�� 
����'i;n'.'"eife���;:.�t�����:���. M. R. Hubbell .. . . 586.553 
Screw machine. metal. S. L. Worsley . . . . . . . . . . . . . . 586.922 Screw wrench. C. Hall. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  586.738 Seam or joint. sheet metal. G. M. Gross . . . . . . . . . . .  586.1i58 Seat. See Spring seat. Separating screen. T. H. Edmonds . . . . . . . . . . . . . . . . .  586.724 Sewing machine attachment. W. A. Scott . . . . . . . . .  586.872 Sewing machine brake. T. A. Teate . . . . . . . . . . . . . . . .  586.576 Sewing machine needle guard. W. B. Davis . . . . . • .  586.838 Shade attachment. window. E. J. Clayton . . . . . . . . .  586.722 Shade. door. R. H. Fishbaugh . . . . . . . . . . . . . . . . . . . . . . .  586.656 Shade rollers. holder or SUpport for window. B . A. Slocum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.698 Shears. See Pruning shears. Rotary shears. Sheet metal vessels, machine for operating on, 

E. P. Holden . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  586.661 Shoe nail. C. �'. Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.938 Shoulder brace. E. ]<·lIcek . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.842 Signal. See Railway signal. 
�:�r:.IIR�.fl�}:!I����: �I.�������: .�:. �'. �������'.'. �.1ii1 Sled. hand. J. Wale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.644 Sleigh rnnner. attachable. Hobbs & Wentworth 586.848 

�:::,,;!t!�r., fc':.'i:,�"J'.·ii·. fia��;r����': : : : : : : : : : : : : : : : :  �:»lg 
��r,'{al��dk":!li'l..:,'{�to's��:fl:�ts . . . . . . . . . . . . . . . . . . 586.514 

SCREW - CUTTING HIE HEADS Spindle. A. Gartner . . . . . . . . . . . . . . . . . . . . . . . . . .  589.789. 586.791 Spoke. vehicle. E. Brule . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.512 •ELF_OPENING and ADJUSTABLE. Tbe bf!st die head on the marliet. Some ad­vantafles over Ii others." viz. : They are 
, -.: smalle.r, stronller, more compact, have no 

'0 levers to s ring. cannot be clojlged by . chips, are afways reliable. and the prices 
• . '-. are right. lIT Send for d<seriptive eflre .... 

• lar .r s. ·A." Our die heads are furnished in sizes :mitable for cutting threads from No. 17 wire gauge to 6 inches diameter Inclusive. 
C EOM ETR IC' D R I LL CO" W ESTVILLE. CT. 

EUROPEAN AGENTS : 1 ��1�����H!L�k�: �::: �:ftri!.d. 

Spring. See Adjustable spring. ElliptiC spring. Spring seat. J. C'ompin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.837 Stacker, pneumatic straw. Huber & Miller . . . . . . .  , 586,728 Stairs. mouldmg for edges of. C. E. Knapp . . . . . . . .  586.709 

��:��dr�:s� ��c��I:J'J:E,�: . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.828 Steam boiler. W. C. Stucke\ . .  . . . . . . . . . . . . . . . . . . . . . . .  586.879 Steam boiler. J. F. Wakelleld . . . . . . . . . . . . . . . . . . . . . . .  586.b'77 Steam engine. C. N. Dntton . . . . . . . . . . . . . . . . . . . . . . . .  586.812 

����::'l.'ril�r?j.FF�Kt��rroy: : : : : : : : : : : : : : : : : : : : : : :  �:�� Storage tank. self measuring. J. H. Martindale . . .  586.8,,5 Stove or range grate. E. Weiss . . . . . . . . . . . . . . . . . . . . . . 586.666 
"mOON"  }lUTOMATIO fiREASE eUp 

Strainer. Cistern. I .  Holmes . . . . . . . . . . . . . . . . . . . . . . . . .  586.6(;2 Strap. See Picker check strap. Switch. See Electric switch. Railway switch. Switch mechanism. electrically actuated. W. S. It has beveled leather washer which Insures a tiarht jOill t and 8lnooth . working. Washer can be expanded by adjustln" a screw. Tbe spring and plnnger are controlled 
Plr��I���:f�yn'::'�e<:' t�;:e C:fcel'fet;,'i �':,� tnres are leaders of others. 

If you are Interested. talk to us. 

Browne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.702 Syringe. J. A. Groenlnger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.657 Syringe and electrical apparatus. combined. L. 
Tab?e.

W S';�IW.;liinii mlii 'feed i,ai>i;': ' . . . . . . . . . . . . . . . 586.679 
Tank. See Flushing tank. Storage tank. Water closet IInsh tank. 
�:I���� 'i.��h'!n�t�;�"W:ii;'Ck: : : : : : : : : : : : : : :  �:� 

Universal 

Experimental Science 
By GEO. M .  HOPKINS. 

17th Edition Revised and Enlarged. 

840 pages, 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is  up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable him to comprehend the great im­
provements of the day: It funlishes sug· 
gestions for hours of instructive recreation, 

Send for illustrated circular and 
complete table of contents • •  _ • 

MUNN & CO. ,  Publishers, 
Office of the • • • 

SCIENTIFIC AMERICAN, 
361 Broadway, New York C1t1' A M E RICAN I N J ECTOR CO. 

n 1 ·Conlr." Street, W.,  Detroit, Mich. Telephone attachment, S. C. Houghton .. . . . ... ; . . . .  586.793 
• (Comm,"" O1I paQe 79) 361 BROADWAY, NEW YORK. 

© 1897 SCIENTIFIC AMERICAN, INC.
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O S BO R N 'S 

Pr�I���t�f'l n�lA B�ok ui �uiiL 
THIRD EDITION. JUST READY. 

The Prospector's Field Book and Gulde in the Search 

���I:�d Y'y
e 

��!. 
D
:d�er.nlf���. 0t£��� 

aAlld 
e=v���: 

Third edition. revised and enlarged. 295 pages. l2mo. 
IT Price $1.50 by rna\!. free of postage, to any address in 

the world. 
IT A lJe!Scr!pUve Oircular. illustrate4. 4 pages. quarto 

giving the fuU Table of Oontents of the above volume, senl 
free to any """ in a1t!l pari of the world who wiU furnish 
his address. 

IT OUr New and lrevised Oata/ague of Practical and f��f:� ::;o�n:!v��;n;.�l. a:t s�:":.;Jf::ZWt':e 
A rls. sent free and free of postage to any """ in any pari 
of the world who will furnish us with his address. 

H E N R Y  CAR EY BA I R D  &. CO. , 
I N DUSTR I A L  PUBLISHERS. BOOKSELLERS '" I M PORTERS 

8 1 0  Wal n u t  St., Philadelphia, Pa., U.  S .  A.  

N OW R EADY. 

� �  Inexpensive 
Country Homes.tt 
A PracticaZ Book for ArcMtscts, Builders and those 

Intending to BwUd. 

A handsome cloth-bound portfolio, consisting of 96 
p8j{e. l l x U. printed on beavy plate paper. and con­
taining 43 designs. with 1Ioor plans. of practical. 
tasteful and comfortable country bomes. ranging In 
cost from f1.lXXl to $O.lXXl complete. The designs 
bav.e been carefully selected as embodying the be.t 
efforts of various architect. tbrongbout the country. 
Every one of tbe houses has already been built, 
and all of tbe Illustrations are balf-tone engravings. 
made direct from photographs of the completed 
structures, taken especially by the ·RCIENTIFIC 
AMERICAN artists. In many cases two perspective 
views of tbe .ame house are shown. Several lllus­
tratlon. of Inexpensive stables are also included 
among tbe designs. 

The location of the dwellings, the cost, owners' and 
architects' names and addresses are given, together 
with a description of the dwelling. thus enabling, If 
desired, a personal inspection of the dwelling or 
direct correspondence witb the architect or ownp.r. 
Architects, B u i lders. and those I ntending to b u i l d  
will find many n e w  and valuable sugllestions among 
the up-to-date designs illustrated In this handsome 
portfolio. 

(' rice, $�.OO by mall, postpaid. 

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

so S I M P L E  A C H I L D  CA N U S E  T H E M  

S U N A R T  
MA t;}AZINE C A MERA. 

Foldinlr Cameras. 

tr,IU
I
:f&!. 

ra�.r��IUn1g:. �� 1% picture. $0. IT Send 2 cent stamp for Illustrated Catalogue. 
SU NART PHOTO CO .  

5 AQUEDUCT STREET, ROCHESTER, N .  Y . 

I.. FUEl 
Mannfactory Established 1761. 

LEAD PENCILS. COLOR�D PENQlLS, 8LATE 
PENCILS, WR ITING SLATES. STEEL PENS. GOLD 
PENS. INKS, PENf'IL CASES IN SIL VER AN D IN 
GO LD, STA'I'ION ERS' RUB BER GOODS, RULERS. COLORS AND ARTISTS' MATERIALS. 

78 Reade Street , New York, N. Y. 
Mannfactory Established 1761. 

ROTARY ENG INES.  
The various efforts that have been made by Invent­
ors during several llieneratlon. to overcome the de­
fects of this form of motor were dlscnssed In a 
series of articles published In the 

Sdtntific Jltntrican SUJ).,lttntnt, 

Telephone signaling relay and circuit. A. S. Wil· 
hams . .  . .  . .  . . . .  . . .  . . .  . .  . .  . .  . .  . .  . . . .  . . . .  . . . .  . . . .  . . . . .  586,888 

Telephone .witchboard, H. V. Hayes . . . . . . . . . . . . . .  586,685 
�i�. ��n<�i:e�:: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.7(f1 
Tire casings, device for drawing air tubes into, H. S. Lewi8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,803 
Tire heater. J. J. A. Morath . . . . . . . . . . . . . . . . . . . . . . . . .  586,612 
Tires, air pump for pneumatic, C. Diss . . . . . . . . . . . .  586,736 
Tires, leak stopper for pneuI!latic, P .. E. :Matthes 586,820 
Tires puncture proof, rendenng texble pneuma· 

tic. L. H. Stodder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.926 
Tires to vehicle wheels, means for securing, �'rledrich & Eustice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586,765 Tlr�: :.c.B::Jr� . ��� .���. ���� . .  ��.��.�.����: .�: �': 586:102 
Tobacco pll?e. C. W. Valentine . . . . . . . . . . . . . . . . . . . . . .  586.734 �ggf' �:�i�:�:g�, !e:::!liicsx 'G: M: 'McEiiioii: : �:r� 
Torch, gssolene, L. Anderson . . . . . . . . . . . . . . . . . . . . . .  586,785 
��Ic�rlo�����·i.·f.'Ui�tieid : : : : : : : : : : : : : : : : : : : : : : : : : �:�t? 
Traction engine. H. H. Shepherd . . . . . . . . . . . . . . . . . . . 586.873 
Tramways, apparatus for . working electric, C. 

Anderson . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 586,652 ��:Ris. S*e':i:� ��;'rn�:fs��ae'): . .  ����:. ����: . . 11,622 
Trolley. W. Willett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.(fI7 ��gll�� ��J:::dC�N�:i>:fi[�:�:: : : : : : : : : : : : : : : : : : : : : : : : :  �:w.l 
����e�.r��':��;,;re'; �e������: : : : : : : : : : : : : : :  �:� 
Turning machine. ball. E. Rivett . . . . . . . . . . . . . . . . . . . 586.801 
Typewriting machines, word counter for, C. H. 

Menck .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586,780 
��l�,'::wliii: hr�;!??��: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�� �:l�:: �1:�tJ�a� ����{� 'E;: MiiDonal,C :: : : :  �:�W 
Valve for car heating systems. J. F. McElroy . . . . . 586,616 
Valve for water and steam piping systems, waste, 

Neumeyer & young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.779 
Valve Indicator. J. Knickerbacker . . . . . . . . . . . . . . . . . 586,740 
Vehicle storm front. S. E. Farrow . . . . . . . . . . . . . . . . .  586.763 
Vehicles, circuit controller for electriC, K. Knud· 

• en .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.806 
Velocipede steering head, J. S. Copeland . . . . . . . . . .  586,786 
Wa.hing machine. R. G. �·erguson . . . . . . . . . . . . . . . . .  586,814 
Washing machine. H. C. Swalford . . . . . . . . . . . . . . . . . .  586,637 Wa.bing machine. W. A. Wallingford . . . . . . . . . . . . .  586,580 
Watchmaker'S tool. E. L. Ovrejorde . . . . . . . . . . . . . . .  586.562 
Water bag. R. W. Woodbury . . . . . . . . . . . . . . . . . . . . . . .  586.650 Water by alternating electric currents, purlfying, 

E. Verstraete.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,643 ;:l:� ��:i'iite���� !��� �oNe��W�Irving: : : : : : :  �:� 
;��':;'i.

suSJ'�y d'm:�h:el.'" E�:t��iieei: ' 'Fiftii 586.653 
wheel. 

W
b
�e:��!,�.���. ��.i� �?����: ����I����?�: �:. �'. 586,744 

Wire barbing machine. A. J. Bate .. . . . . . . . . . . . . . . . .  586.1»5 
Wire stretching and staple pulling device, J. R. 

McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.862 
Wire swaging machine, L. Cook . . . . . . . . . . . . . . . . . . 586,680 
Wires, etc., compensating device for, H. Bezer . . 586.587 
;��gct�ng��f.t�:�:�:c::· ���lew 'wreiich:' "  . . 586,944 

DESIGNS. 

]}�J:�����:..nU;ig�·.����: : : : : : : : : : : : : : : : : : : : : : : : : :  �:Ws 
Badge. N. Leist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.374 
Building strut or column, C. M. Horton . . . . . . . . . . . .  21,394: 
Calculating macbines. ca.e for wage, King & Tay· 

lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.398 
Carpet. W. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.410 Carpet. Moffat & Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.411 
Carpet, L. Paret . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.412 
Carpet. N. S. Stewart . . . . . . . . . . . . . . . . . . . . . . . .  27.413 t.o 27.417 
Check hook. G. A. Chamberlain .. . . . . . . . . . . . . . . . . . . . .  27.387 
Cigarette holder. E. Girard . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.37. 
Coat hook and hat holder. O. H. Lund . . . . . . . . . . . . . .  27,385 
Colter brace, R. J. Darby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.391 
CuP. C. E. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,378 
Curtain holder. Ball & Bailey . . . . . . . . . . . . . . . . . . . . . . . .  27.400 
De.k body. school. M. Sherwood . . . . . . . . . . . . . . . . . . . .  27.403 Dish, cover. C. E. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . 27,377 
Drinking cuP. bicycle. S. Stiebel. . . . . . . . . . . . . . . . . . . . .  27.379 
Electric .witches. brush for. C. Robbin • . . . . .  27.392. 27,393 
R':.ftefJ��i!;I�,:'ifttile,:::::: ::::::::: :::::::::::::: i1:� 
Ironing machine plate, A. R. Selden . . . . . . . . . . . . . .  , . 27,396 
Jar, G. Pendleton, Jr . . . . • • . . . . . . • • • . . . • • • • • . • • • • . . . . .  27,381 
Lawn pool, disk for, J. S. Bentz . . . . . . . . . . . . . . . . . . . . . . 27,399 
Len. for skylight •• etc., E. J. Sullivan . . . . . . . . . . . . . .  27.402 
��t��!fJ���t�r���. �h��:���.s:: : : : : : : : : : : : : :  : : : : : : :  �:� 
Mop head, W. W. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.384 ��t:��.�\I1;vW:gJ�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ·  �:lWS 
Screen, G. B. Snow . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  27,407 
Snap hook. F. N. & E. H. Reece . . . . . . . . . . . . . . . . . . . . . .  27,386 
�'l{r"e"!e�::.���1 

c"a��!:'eeIll��. IJiJW;i!�������27·.400; �:ro:l Tombstone. G. S. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.418 
Trimming, S. }-'ri edberger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,409 
Undergarment, J. Hirsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,408 
Vehicle step. W. Rennie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.:l9O Wedge block. Standlnf( & Brayshaw . . . . . . . . . . . . . . . . 27,388 
Window guard. A. S. F roelicb . . . . . . . . . . . . . . . . . . . . . . . .  27,401 

TRADE MARKS. 

�:,clt��� ��:i�sc�::��e:;���!.'iil ??���.�: : : : : : �:� 
Candies, ice cream, and soda water beverages, J. 

H. FranCis, Jr . . . . . . . . . . . . . . . . . . . . . . , . . .. . . .. . . . . . .  30,397 Canned and preserved fruits, vegetables and fish, 
except salmon. R. C. Williams & Company . . . . . 30,399 

Chains made of malleable cast iron, drive, Ewart 
Manufacturing Company . . . . . .  . •  . . . . . . . . . . .  . . . . .  30,425 

Delicacies. certain named table. Otto Kuehne Pre-
serving Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,401 Flour. Power, Son & Company and Power 
Brothers & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8O.t05 

Flour and other products from reducing cereals 

t�ci����r,u}E:er��f,d1�:1ie::::�h r&e, 
C��� 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80.404 
Food in powdered form, stock, L. B. Lord . . . . . . . . . .  80.410 Gum and artificial straws, chewing. Ohio Gum 

Company.. . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  80.396 Rata. Ciofut & Knapp Company . . . . . . . . . . . . . . . . . . . . .  80.399 
Herbs, powdered. Alonzo O. Bli •• Company . . . . . . . .  80.403 
H� nydraulic, Eureka (4"ire Hose Company . . . . .  30,394 lDdIaO powder and liquid blue, Z. Cherasbny . . . . . .  80.407 lDk for marking fabrics, chemical preparations in 

the nature of, L. Hermsdorf . . . . . . . . . . . . . . . . . . . . .  30,388 
Jellies, canned and preserved fruits, vegetables, 

and pickled edibles, A. Vaughan . . . . . . . . . . . . . . . 80.398 Mayonnaise, a relish or salad dreSSing, M. E. 
Stanley .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80.426 

�:�tc���i��r tl:!�I::gar:!����
r
}�'k?��f�grdS: : : :  �:m 

Metal polish. Harvey Cbemlcal Company . . . . . . . . . . 80,421 
Paper and envelopes. C. J. Cohen . . . . . . . . . . . . . . . . . . . . 80,387 
Perfumery and soap, A. F. Jammes . . . . . . . . . . . . . . . . . 30,408 
Pb

�r:;[�� !t.
n������?��. 

����.i�.�� ,���������'. 30,409 Remedies for dyspepsia and stomach trouble, C. 
J. UJrlci . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80.419 

Remedies for rheumatism and diseases of tbe 
liver and kidneys. S. B. Tbompson . . . . . . . . . . . . . .  80.418 Remedy for eczema. J. Wood . . . . . . . . . . . . . . . . . . . . . . . .  30.417 

Remedy for morphine and alcohol habits, Cole & Donald.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80,416 
Salves, ointments, corn cure, liniment, and kin. 

dred preparations. M. Tempe.t . . . . . . . . . . . . . . . . . .  80,414 ���Ic;,�. t;�::h�;::� ���::;[t'ng: Coiiipiitiiig' seaie 80.400 
Sto$�,::'�:rli'; of ·c: ·Noj,i;;:::::.·.·::.·::::.·:::.·::�:��: �:!� 
'1'ablets for medicinal purposes, W. B. House . . . . . . 80.413 
Tablets of an antiseptlC and germicidal character, 

Brown Chemical Company . . . . . . . . . . . . . . . . . . . . . . .  80.412 
Tonic, alterative and blood- purifier, McConnon & Company. . . . . .  . . . . . . . . . . . .  . . . .  . . . .  . . .  . . .  . .  . .  . .  . . . . .  80,00 
Trees. hardy fruit, Longevity Apple Company . . . .  80,386 

Has Won Its P�sition Purdy On Its 
mtrit !----�.� 5 

Adopted and used by the United States 
Army. We are prepared to offer direct to 
the rider special price where we are not 
represented. Write us for particulars. 

See Mechanical Description in SCIEN­
TIFIC AMERICAN. issue of May 15th. 

THE MARTIN & GIBSON MFG. CO. 
BUFFALO, N. Y. (Drawer C.) 

B E L L E LE C T R I C  
B I CY C L E  LAM P 

Specially adapted for bicycle., carriages, mines, country use sta­
blesj watchmen, yachting. IIshlnl(. 
Wil throw lI1'nt 100 to 150 feet. 
A veralle life of light for bicycle rlder, 6 nights. and costing 11 cent. 

week. Price, Lamp . comllete, 
a�c;,��il�u�' :lk.

d�ch. Incs, 
• POLLACK, Gen. Agent. Boulevard. NEW YORK CITY. 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm, treating of open circuit batteries. historical dry 
batterle.. modern dry batteries, Hellesen 's batterYf �;: ��;rsbatfm;· t�.?�� er;fu�f::�{lns�n�;�::u'i.�gIT�c�c�_ 
ENTIFIC AMERICAN SUPPLEMENT, No. 1 00 1 .  Price 10 cent.. '1'0 be had at tbls office and from all news­dealers. 
HAWKINS'  N EW CATEC H I SM OF E LECTRICITY 

A PRAOTlOAL TREATISE 

�'�1i:::::;E??: , � , : f::::- . ( W�r:.::rnn:;;�sA��'fe���an� 
rnaf:i��,n:���:����k bf�� 

"���-- , \'. 
" ���";,,,�';:�"""�;;;'-' 

"old titles and edge.. strict­
ly .. Up-to-Date." Postpaid, '2.00. THEO. AunEL & Co .• 
63 Fiftb Avenue. New York. 

M I CA WAS H E RS 
For all mechanical usps. Perfect Insulators. Samples and quotations furni.hed. 

A. O. SCHOON MAKER, 1 6 8 W i l l iam Street, New York. 

Electric Battery Motors. 
Motor No. 1. 4 1n. FaD . . . . . . . . . . . .  175 

h ., 2, 6 "  .. " ,  . . . . . . . . . . 25 h " 3, 8 " " . . . . . . . • . . .  75 
5 x 7 Bunsen Cel l . . . . . . . . . . . . . . . .  1.25 P- Circular free. C. M. Turnquist, �16 South Clark St., Chicalro, Ill. 

STORAG E BAT TER I ES  
THE W I L L A R D  BATTERY CO,  C L EVELAND . O .  

POSITION WANTED r.ile���':fr�����ring����� 
erences. J. J. '.rbompson, New Hamburg. N. Y. 

FOR  SALE :gO�k �':.�n�Ye�f(�.s �1I9.N'i;tlr:,; 
E. M. D. Landenberger. 1113 N Grand .A. v .. ,;t. Louis, Mo. 

WE A SSIST I N V E N TO R S . 11'II.ml.' ldeas for Aiking. I � Oatalogue Free. J. C. SEYL. 181 MadIson 8t., CHICAGO. 

I CE  iU A (: H I N ES. (:OI·lIs. ElIlti lie�: Ih·o·wi,,. •• 
and B O U I t"l'fiii;' IU nch i n e r)'. THE VILTER 
MFG. Co., 899 ClInt.on Street. Milwaukee. Wis • 

1���'!'!tO lTYPE WHEELS. MODELl LtXPERIMENTAL WORK.IMAlLIVICHIIiERY NOVELTIES .. ETC, NEW l'D� .T["ClL WORKS laD ",,_AU 8! N,Y. 

WASHINGTON, D. C., Bliss Building. 
Bliss School of Electricity 
Tbe only institution teaching practical electrical engin­
eerin� exclusive1y. Laboratory equipment excellent. Cour.es open October 1st. Catalogue on application. 
MANUFACTURE OF BICYCLES. - A 
very comprehensive article giving tbe details of con-

���'!'&�� ofc����in��'1rif 
s����Ti:�iC!(:;ER�J�� �;;�: 

PLEMENT. No. 908. Price 10 cents. To be had at this office and from all newsdealers. 

;WOO D E N  T A N KS. •. : . . For Railroads. Mills and Manufactories. 
" :; . :  . Builders of Steel Towers and Tanks. . . : .. . ... La. Red Cypress Wood Tanl<s a specialty. 

. . W. E. CA LDWELL CO., 
_ ___ . 217 E. Main Street. Louisville. Ky. 

LEH IIH  PREPARATORY SCHOOL  
Best recommendaticns. Young men are 

r
repared for 

Leblgh Unlver.ity, Yale. Harvard. Cornel . Pri1lceton. 
etc. Over seven nuodred pupils of this .cbool bave 
been admitted to Universities during the past eigbteen years. For Paw�ut'£"lfd':ll t�h.D . •  Betblehem. Pa. 

KRAFTUBERTRAGUNGSWERKE RHE INFELDEN .  ��<;��YOiO{h�
hIhV��W';���e

ii
o§;Pt�e

.
�:��� 

1 I i , ,", 0 0  H .  P. N O W  A VA I I ,A BI,E, TO H E  INC ItEA S �;D T O  :1 0.0110 . P. 
The Company IS in a position to let electric energy at exceptionally cheap rates and on tbe most favorable 

terms. They also offer to applicants wishinJl to establish themselves near the .works,. slIitable land on either the 
German (Badi.h) or tile Swl.s side of the Rhine. In tbe vicinity of Important raIlway hnes . . Cheap labo�. 

For fUriher informaU"" please address The Mauarrer, K raftubQrtrag u n g swerke. R h e l nie l d e n .  SWItzerland.  

�TE LES C O P E � , - c o c " CATA L O G U E  
W. & D .  M O  G [ Y. 

_" B A Y O N N E  C I T Y N J 

BAND  FASTENERS ��: :,.��� 
A .  P . D ICKEY M FG.  Co. , RACINE.  W I S. 

Exper imental & Model Work 
Oirs. aM advice free. Gardam & Son. 41h>1 Rose St • •  N.Y. 

STOONG CAST INGS . QUI(I< OELIVERY. 
l� PATTERN WORK TO ORDER. 

ACME MALLE.ABlE IRON WORKS .BuffAlO .N.Y 
A weH established firm in Germany wishes to represent 
a good American house for Agricultural Implements. 
such as Mowers, ReaEers, Binders, etc., not already 
�rre������I..!.r.

Pl1cat ons to John Heywood, Man-

FO R S A L  E tatt.:�s
ll::d O�a:k":I�li� sold very cheap. a8 the owner has no use for them. Address, Hollowware. care of Sclentl1lc American. 

ACETYLENE APPARATUS.-ACETY-
lene n u m ber ot the SCIE�TII!'IC AM ERICAN SUPPLE­
Al EST. descri bing, With full i l l ustrations, the most 
recent. sim ple. or home made and commerCial apparatus 
for liZeneratm" acety lene on the lar/ile and smal l Rcale. 'l'he Iilas as made for and used by the m ICroscopist and 
student ; i ts use i n  the mallie lantern . 'l'he new French 
table lam p making its own acetylene. Contained in 
SCIEX1'IFIC AMKItICAX SlTPPI,EMENT, No. 1 0 i) " .  
Price 1 0  cents. '1'0 be h,ld at office. 

How to Build 

8/iU Need "SPECKS" send to 
F. E. Bailey, for Optical 

. Catalogue, Sample Case F�EE 
with Outfit. F. E. Bailey, . . 271 Wabash Ave.lJe, Chica&o, 

Illinois. 

SO YEARS' 
EXPERIENCE. PATENTS 

TRADE MARKS, 
D ESICNS, 

COPYRIC HTS &.c. Anyone .endlng a sketch and descrl ptlon may 
quickly ascertain, free, whether an invention Is probably patentable. Communications strictly 
contldential. Oldest 8j{ency for securing patents 
In AmeriCa. We have a Wasblngton office. 

Patent. taken throngh MUDn & Co receive .pecial notice in the 

SCIENTIFIC AMERICAN, 
beantlfully Illustrated. largest circulation of any_sclentillclournal. weekly. term.�.OO a yearl '1.50 six mon h.. Specimen copies and HAND B�K ON PATENTS sent free Address 

M U N N  &. CO, , 361 BroadwaY, New York. 

"HEAVEN AND HELL "  From thIngs heard 
and seen by EMAN .. UEI. SWEDENBORG. The grandest, most interesting, and instructive book ever writtenon t h e  subject. More can be learned about genuine religion and the future 

life tban from whole li braries of other bookS. 41"13 pages. 

a Homer..-....... � 
Those intending to bui ld will lind the very best practical sug­

gestions and examples of Modern Architecture in the bandsomest 
Architectural Magazine ever published 

"The Scientific American 
Building Edition . "  

Nos. 1 1 09, 1 1 1 0, Bnd 1 1 1 1 ,  Issnes dated 
April 3d. 10th. and 11th. 189'1. The.e articles llilve 
the blstory and development of the Rotary Engine 
from tbe year 1588 to the pre.ent day. Tbe engrav­
Ings whicll accompany the article have been pre­
pared from works on the subject of Rotary En­
gines and from patent drawings of recent Inven­
tions, many of them sbowlng devices of tbe greatest 
Ingenuity and Interest. Copies 10 cents eacb. 

w!:�n' e��!�ni��fgr�t�� �Q��:�tibe�ry: : :  : : : :  : : :  �:� Yarn and sewing cotton, cotton, J. & P. Coats. . Each number Is Illustrated wltb a Oolorea plate and numerous 
bandsome enlliravlng. made cUrect from photographs of buiWino ... 
together with interior views, tioor plans, description, cost, location. 
owners' and architects' names and addresses. The illustrations 
include seashore, southem, colonial and city reSidences, churches, 
scbools. public bnlldings. stables. carriage houses. etc. 

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

SUPPLEMENT. $0.00 a year. 
Combined rates, with 
�CllIiN'lIll'lC AIIU:1UCAN ... 

80,390 to 80,393 
A prin tp.d copy of the specification and drawing of any patent in the foregoing list, or any patent in print 

Issued since 1863, wiU be furnished from thIS office for 10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co . . 361 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 
'
v���r����na::��nl�e �:�e����s

e g:!��e� �h!h10��: 
f0lng list. provided they are simple, at a cost of � each. t!s���:t'i.'M�: • .:"':u�1 :e

c�.�i�1eEg�"dw!';,rJ�� York. Other foreilm patents may also be obtained. 

All who contemplate bulldlnl!". or improving bomes or strnctures 
of auy kind, have in this hand.ome work an almo.t endless serle. of tbe latest and best examples from whlcb to make selections. thus saving time and money. 

P U BLISH ED MONTHLY. SUBSCR I PTIONS $ 2 . 50 A Y EAR. S,NGLE COPI ES 25 CE NTS. 

FO� .�I� a
.
t �ll.n�w� ���gares. M U N N  & 00. ,  Publ ishers, 36 1 Broadway, New York 

The ADdeJ:solI Tl'pewJ:iteJ: Beats ShQrthand t One Stroke l:'rint8 a Word. 
720 Bennett Building, New York. 

© 1897 SCIENTIFIC AMERICAN, INC.
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ORDINARY RATES. 

In8ide Palre, each in .. ertion, • 73 cent8 a line 
Back Palre, each in8ertion, • •  81.00 a line 

r::r-For smne claBses of ,Adveriuements, Special and HUjher rates are reqwirw. 
The above are cbarl<es per agate line-about elll'bt 

words per line. This notice shows the Width of the hne. a!ld is set in agate type. Enlll'avings may head adver­tisements at the same rate per agate line, by measure­
went. as the letter press. Advertisements must he received at Puhllcatlon Oftlce B8 early as Thursdar mornlnll' to appaBr In the following week's Issue. 

Around 
the U.S. 
Twenty 
Thous-

and . . ' 
Miles on an EeLIPS'E� 
America'. StroDgelt Bicycle-They Sta�d the T�lt � 

Send stamp for Art .lJatalol<ue tellinll' all about a1>ove 
test and otbers equally wonderful. Eight Model. and Racer : $50, $60, $75. $ 1 00. $ 1 25. 
Tbe FARROW ..... '" 
. • .  . AUTOMATIC CO����\AKE. 
The greatest improvement In cycles since the advent 

of f,ueumatic tires. Perfect control of wheel : coast£n<1 :�J �{:!��t Jrmn pedals ; Increased safety, In-
Write for particulars of this most valuahle and .alable deVIce. r::r- AGENTS WANTED. 

ECLIPSE BICYCLE COMPANY, 
- Box X, ELMI�A, N. Y. 

:L&87. ��!!�=:�!::_: ; :L UBe c:: 
Ha.tfo .... f6O, .. 6, .. 0, 

Pope MYfl'. 00 • •  Hartford. OODDo 
O&l.al .... r, •• tr- d_'-l'II or b,. mail ror o •• 2 ee.' ltam,. 

i B I C¥:C'LE 5 , 
THE BICYCLE : 
Healtb and Disease.- By G. M. Hammond, M.D. A val­
uable and Interesting paper in wblch the subject Is ex-
�t,!8��"ee:rr ft::"c�g.1�0����nf8°1�0���.:'�af.d¥g���� li tbe cycle by persons df.ea.ed. Contained In SCIENTIFIC AMERICAN SUPPLEMENT, No. 1 002, Price 10 cents. 
To he had at this oftlce aod from all newsdealers. 

ILARDNtb�!I!tf1:��� . '  qRINDlPc-H8ESLr&[o{nICAm��� 

J titutifit !mtritau. 

K E E P  YOU R W H E E L  C L E A N ! 
Particularly your tires and sr.rocket chain. 
�c�t;!'':'�af�� o�hn.!���J,':.r"e�er

B�:g �; �:r-t�r3� l't ���,��er�':.::�e t�J��!�M��
IJ:.; . 

FAR RAN D ' S  C Y C L E  B R U S H  wblcn 18 constructed on 8cienl.l:oc prtnclpfes. So lIexlhle tbat It Iwmedlatell: adlusts ltself t'..:;�� ¥Iu:ri�:o"�:�:e�[e
c�d

p�. t��'!'s g��� Every repair kit should contain one. 
For Bale by all dealers, 25 and 00 cents, or from the maker. 

OLIVER M. FARRAND, 3 MAIDEN LANE, NEW YORK CITY. 

BALL BEARING AXLES AND RUB-
ber Tlres.-A paper read hefore the CarnBll'e Builders' National Convention, Phlladelpbla, October, l.8IU, sbow­
Ing the advant8ll'e to be derived from the use of ball bearings and pneumatic tIres In road veblcles. Coo­talned In SCIENTIFIC AMERICAN SUPPLEMENT, No. 992. Price 10 cents. To be had at tbls oftlce and from all ne ... sdealers. 

FISOHER 'S -----C 
CIRCLE I � 

D IV I DER AND ANGLE PROTRACTOR Tbls Instrument divides a circle Into as manl parts as there are el[hths or sixteenths of an Inch In Its radius hy means 0 the pOints, ... hlch are marked " S '  and " 16.,1 It Is a very useful aod <Ime-savtnll' novelty. 
tl��r;;'on,:r;!IJn,{!8�bI2�i}�'}..�i.k'!t ��S�\t �?;' 
Mann(acturer ... 44 Ann Street, New York. 

I M P E R IAL BALL B EAR I N B  AXLE 
A ... ritten lI'uarantee with eacb set of axles. 97 P ATT E R N  

8.000 "et .. i n  UBe. 
Indorsed hy the leadllljl 

" Red�:�afr'i����efE' per cent. One .borse can do the ... on ot two. MechaniCRUy perfect. Can be put on old or new work. . 
or- Write for <>ur lUustratw CatalOf/Ue and Testimo­nials, which. we send free on appUcation. I mperial Bal l  

Bearing Axle Dept . ,  1 84· 1 9 0 Lake Street, Ch icago ,  I I I . 

Impro'rementa ratt'nted 1890 in the U. S., C&Dada, and Europe. 
FIREPROOF, STRONG, UGHT, 

FLEXIBLE, EASll.. Y APPLIED. 
ASBESTOS MATERIALS, LIQUID PAINTS, STEAM-PIPE 

AND BOILER COVERINGS. STEAM PACK INGS. ETC. 

r::r- 1 U ... tratw descriptive lists and samples free bJi maU. 
H .  W. J O HN S  M ' F ' C  CO. 

1 0'0 W I LLIAM ST . •  N EW YORK. 
CHICAGO. PHILADELPHIA. BOSTON. LONDON. 

DENSMORE 
Tbe BALL-BEA�INa Type-Bar Joints mark an 

era In Typewriter Construction • 
OTH ER SU PER I O R I T I E S  R�'A.'ROWI'" 

ESTABLI S H E D : !<.Ii 

ToLJ�J:r::ca��.f !r 
of tbe Compound � 
Levers. GREAT­

E�T S P E E 1 1 , hecause of the Convertible 
�:�ement. 

MOST CONVEN IEN T PAPER FEED, because of tbe Unique Paper-Finliler8, and E&Ae with which Platen i. Turned to Show Wrltinll'. 
BEST FOR BOTH CORRESPOSDENCE AND MANI­FOLDING, be(!8U8e ot tbe Instantly Interchange­
able Printlnl< Cylinders. �'REE.-lIlustrat.d Pamphlet " S. ,A." contain­
ing testimooial8 from the U. S. Government and frmn LeadiWJ Concerns. 

Densmore Typewriter Co. �!� '::�':!.' 
Bristol 's Patent Steel Belt Lacing.  

�.r :�rles:rf�br���t Fastenl11f, for all kinds �fu .��:nf,:v. Sam-

The Bristol Co. 
Waterbury Conn. 

ST EA M YAC H TS, N A P HTHA LA U N C H ES 
M A R I N E  E N C I N E S 

WAT E R  T U B E  B O I L E R S .  
The Largest, Most ·Modern. and Complete 
Yacht Butldlng 'Plant 'In the World. 

Send lOc. ·in stamps for lU ... trated Oatalogue .. S • ..t." 
Gas Engi ne & Power Co. and Chas. L. Seabury & Co . •  Consol idated, Morris Heights, New York. 

WE PAY CASH FOR LIVE GOODS. Want all kinds of Household Utensils, Supplies. Notions. Novelties, etc. Want exclusive lIIIency In County. 15,000 

����:, Qfc����;', /e'i':is.H• I. Clark, Prop. Clark's Tho TYDowritor 
EXCHANGE, 

It Barclay St. , New York. 

156 Adams St. , Ch icago . 

38 Court Sq" Boston .  

818 Wyandotte Street, Kansas City, M o. ��ll�a"::'� you from 10 to �e�=j�no�=:ers 

TH E PA R K  SP R I N C SAD D LE 
" Ericson " Automatic B icycle e U N EQUALED FOR EASY R I D I NG .  br!��!'ih:g�o���':,�r��\o: am:':;�lfTe%: g�a�g 

EVERYRODY WHO RIDES 
a Bicycle should have the . Rubber Pe4al Attachment. 

Changes Rat Trap to Rubber Pedals 
In ten seconds, without bolts or riv­.ts. Sets of two "malled for IiOc by 
ELAST IC TIP CO., 370 Atlantic 
A ve., Boston � 735 Market St. , San 

FrA.uctsco ; 115 Lake St., Chlc8£O. 

With the Park spring, the rider Is relieved left bandle bar. Operated by the fln-� from Injurious jar, which Is the ger ... Itbout moving lIand out of po­A Tft� only unpleasant feature about sltlon. Made of best bell metal, has FREE CVCIlDJl. On rece�t of price, we a fine silver ring, euny adjusted 

.ultable for your ... ei��, �w, t3,:nlrl:II��:s�far:::'�� �lv�I':.��3� Z�f;:.n,ug.��,�:.'If.'s���'� Inll' it after a week's trial, It not entirely satlsfactory ;  N UTTER, BARNES '" CO.,  At I P · Blevelel, Watcbe. GUUI, Buggiel HarDe •• , 

4- rICO Scales 0( :\11 nrietie. 'Illd l00u otberartlcJeI 
SeWlOg :\-,&ChiDN Org&lll Pianos S.fell,Toou 

you to prepay exp.ess chBrl<es. and upon receipt of saddle 364 Atlantic Aven u e  BOlto n  will at once Jefund money. IT' Send !fI'I' cata�dru. , .  
P�f:�I��e� i��lt��lin�m���: �0�:ao.e8kf�� ------------------------------------------------------------------------------------Litts free CBIC .... OO SeAl •• (.0 • Chlc:l.go 11 1 .  

Wbat Is tbe first part of a Bicycle 
to look dull and old ? Wby. 

tbe Spokes, of course. 

Jlluminum £acqUtr 
l:'J!:sy��e:.:o�{hfor o3Jec:i.n,::h:!� 

T H E  COLO P H IT E  M FC .  CO. 
9 7  Edgewood Ave. ,  New Haven ,  Conn.  

iii;;;;;..,...iNiiiI 

"P ION EER"  
Tube of 

Fifty Carbon 
Steel 

WIiIGHT .oR WIiIGHT In a Bicycle our PIPTY CARBON Steel WIll IM� so long 
and . T W E N T Y-FIV E C A R BON Steel WIll last only 80 lonll' . • • • •  

NOTE T H E  F U L L  I M PORT O F  T H E  PARA L L E L  L I N E S .  
The comparison ... hlch they II'rBphlcally make Indicates the result of the prolonged Investlll'a-tlons of the most praotlcal experts of tha ... orld. . • That the tests In our own laboratorY corroborate these results Is merely so much to Its credit ; that the 8BlIIe Is true of actual trial on the road equalIv proves the trial to have been made In bicycles of correct desil<D and constrnctlon: THE FACT REMAINS. The marlltn of safety Is greatly Increased hy the use of thIs tube. Every bicycle manufacturer should use If: every dealer sbould Insist on havtlljl lt ; every rider should demaud It. 

Send for Catalogue. T H E  POPE T U B E  CO. , H A RTFORD. CON N .  

(JULY 3 t , 1B97. 

(ribUnt � BiCVdt 
Tested and True. 

/ '  
The E a  .. i e  .. t Ranninlr Wheel in the World. 

r::r- Send for Oatalogue. 
THE ' BLAOK M FG .  - CO . ,  ERIE ,  PA. 

J E SS O P'S  S T E E LTHBEE�[r 
F O R  T O O L S ,  S AW S  [ T C 

W'!! J E S S O P  & !' O N S  L: �  91 J O H N  S T  N E VI'  Y O R K  

HALF A CENTURY OF CYCLE8.--AN 
1����';,"f1rrm�.s�0.ft�fir�t "l����':l��� o�r�;crl. to�g: Rbone-shaker " and Its succe88ors;' The tricr.cle. Tbe modern wheel. Cycle buildlnll' a science: Po nts of 1m" 
g��re�mWfib fMu�:W;::�c ��:ial!edh�1,r��� AMERICAN SUPPLEMENT, No. 1012. Price 10 cents. To be had at tbls oftlce and from all ne ... sdealers. 

� F!!P!!!I�h�S 
Charter Gasol ine Engine, 

,. ... . _ . Stat��n.r.1��cil��bles, 
" � PROOF, hy addresslBll' Charter Gas Engine Co. sTE�rIJ:.

8
iLL. 

PRIESTMAN SAFETY OI L ENG INE  
",A thoroughlv succes.!ul cmnmereia! En­aim .... WJ a Safe OU."-Franklln Institute .-...---..-No Extra Insurance, No �r.%i:'°s�::: NE"co�':,"�\�: and Convenient.. Chosen by Nine Goverements. Used for nearlr every purpose. 

PRI ESTMAN " CO.,  I ncorp'd, 330 Bonr .. e Buildinlr, Philo.delphia • . Pa. 

" WOLV ER I N E: "  

GAS &; GASOLINE ENGINES 
STATIONARY AND MAR I N E .  

The U Wolverine " 1 8  the only revel'8-Ihle marine II'8/! engine on the market. It Is the lightest engl.ne for Its po ... er. Requires no licensed engineer. Ab­solutely safe. Manufac<ured by 
WOLVERI N E  MOTOR WORKS. 

12 HIINft It., erll1Ml'RatlIda.lllch, 

POWER 1 POWER 1 POWER ! 
Fifty per cent. increase at no additional expNlse. 

VlaTDR VAPOR ElaIIE  •• LOCAL AGENTS WANTED.  
Sleam and Vapor Launches 

Row and !'.ail Boats. 
Send for catalogue. Specify 

. 

one wanted. . 
. 

nOI. IAIiE a. ao. 64·66 Wabash ·av.,  Chicago. 

HOISTIRG ERGIRES 
m;�Ir.�ti .fE'0�?: It\rDE

i 
O i l . .  Botb Friction and 
�a��? llrOI�il::�� �!�� 
" j e8, Dock •• etc. Great Bavlnll over steam, especially wbere wood. coal or water are scarce. Send tor catalog. Guaranteed fully. State sIze 
wanted. Address Wpher 
GR .. and (.allo I l D e  ED­
Kine Co" 40'J S. W. Boulevard, Kansas City, Mo. 

Motor controlled from bo .... Valve movement, 12 to 1. 16 
to 60 ft. Launcbes. Twin ¥.'Th�i(':.:d

s:!i'1,�i��t�o Itc!n�e� engineer or pUot required. w:,ee�::::e���et �:�m�eegr Gasoline used. No dls8llree­able vibration. 
JF' Send 10 cents in stamp. for 1897 Oatalogue. 

It. J e rsey Av .• Jersey City, N. J .  

Preserve Your Papers. 
--I\.v.-. ...... _--

SubscrIbers to the SCIENTIFIC AMERICAN and SCIEN­
TIF ' C  AMERICAN SUPPLEMENT, ... bo .... sh to preserve 
their papers for hlndlnl<, may obtain the Koch Patent 
File at the oftlce of tbis paper. Heavy board sides, In­
scription " SCientific American " and " ScientlOc Ameri­
can Supplement " In gilt. Price '1.50, by mall, or '1.26 
at tbis oftlce. Address 

M U N N  eft. CO. , 3 6 1  aftOADWAY. N EW YOIlK 

ANTI RUSTINE / · .. . · \ P " , . l{ , , _ , 
_ n i l  '1 : 1 1  h i l l t ' l }  

. 1 1 1 . 1  1 0 1 1 1  .. .  
G O L D I  N G  &. C O .  BOSTO N .  MASS .  

PRINTING INKS 
The SCIENTIFIC AMERICAN I s  printed ... Ith CHA8. ENEU JOHNSON '" CO.'S INK, ·.renth and Lombanl 

·St .. , Philadelphia, and 47 Rose 6t., oPp. Doane, Ne ... Yor� 

© 1897 SCIENTIFIC AMERICAN, INC.




