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�'itutifit �mttitalt. EXHIBITION OF THE NEW YORK MICROSCOPICAL past its third quarter. Venus is now moving rapidly 

SOCIETY. toward the earth. This is a more importa,nt factor 
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The thirteenth annual exhibition of the New York in determinillg her apparent brilliancy than the dimi· 
Microscopical Society took place on the evening of the nution of her phase. On the 2d of June she will 
22d of April, at the American Museum of Natural His- appear at her brightest. The light number of Venus 
tory, and, notwithstanding the pouring rain, the en- on May 1st is 142, on May 31st it is 184. 

No. 361 BROADWAY, NEW YORK. 

thusiasm of the lovers of microscopy was not damped Those who may wish to see Venus with the naked 
and the spacious halls were crowded almost to an un- eye in broad daylight should look for her as following 
comfortable degree. the course of the sun and about three hours behind it. 

O. D. MUNN. A. E. BEACH. 

TERllIS FOR TilE SCIENTIFIC AMERICAN. 

Nearly one hundred microscopes were in place, each When Venus crosses the meridian, which takes place 
containing an attractive object. It is obviously impos- about 3 P. M. throughout the month, she has a high 
sible to go into the details of the several exhibits, or altitude and may be found at about one-sixth of the 
even to describe the most interesting ones. The dis- distance from the zenith toward the horizon. 
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play of the instruments themselves was hardly less at- The conjunction of the moon with Venus takes place 
tractive than the objects exhibited. Among accessory at 2 h. 15 m. A. M., May 29th, below the horizon. Venus 
apparatus shown were several forms of microtome, crosses the meridian about half an hour after the moon 
photo-micrographic apparatus, illuminators, various. on May 28th and about half an hour before the moon 
chemicals, and some of the earlier microscopes and mi- on May 29th. On each day at that time she is only 
croscopical apparatus. While the general exhibition about 8 degrees from the moon, mainly in right ascen­
was in progress there were three exhibitions of thirty sion. As she will then be practically at her brightest, 
minutes each in the lecture room at the end of the the position of the moon will enable the observer to 
large hall. These comprised an exhibtion of lantern find Venus readily in daylight. On the evening of the 
slides of photomicrographs, an exhibition of lantern 28th, Venus and the three days' old moon with the 
slides of diatoms, and a projection of miscellaneous bright stars in their neighborhood will form a charm-
microscopic objects. ing picture. 

Taken altogether, the exhibition proved a great suc- The right ascension of Venus on the 1st is 5 h. 48 m., 
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cess, and the officers and members of the society may her declination is 26° 50' north, her diameter is 24".4, 
well take pride in the results of their efforts. and she is in the constellation Gemini, whose length 

she very nearly traverses during the ensuing month. 
Venus sets on the 1st at 10 h. 46 m. P. M. On the 31st 

ERICSSON'S DESTROYER AND ITS SUBMARINE GUN. she sets at 10 h. 21 m. P. M. 
Spanish Edition of the Scientific American. Some trials are to be made during the latter part of 
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great speed, so that she could approach a hostile ves­
sel with but little danger, discharging her torpedo at a 
distance of not more than 200 yards from an opponent, 
at such a depth below the surface of the water that it 

Contents. would not be stopped by the ordinary nettings and 
(Illnstrated articles are marked with an asterisk.) would reach the weakest part of the enemy's hull. 
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permitting the recovery of the torpedoes and the defini­
tion of the trajectory of each of them. The range at 
which the gun is designed to be serviceable is only about 
200 yards, and it is the intention that the projectiles 
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shall sink, and not rise to the surface, at the end of 
their course. The nets were constructed under the 
direction of Commander A. H. McCormack, the chief 
ordnance officer of the Brooklyn Navy Yard. 

PAGE Some alterations have been made in the gun from 
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SATURN 

is evening star. He crosses the meridian the first of 
the month at about 9 o'clock, at the end of the month 
at about 7 o'clock. Taken in connection with his more 
brilliant rival Venus, he will serve to mark the course 
of the ecliptic among the stars, that path from which 
the sun and all the planets can only slightly deviate. 
The motion of Saturn in the ecliptic is very slow. 
Owing to his great distance from the sun, he passes 
through but one sign of the zodiac in the course of a 
year. Since the middle of January he has been retro­
grading; during May his position will be almost sta­
tionary. He may be recognized by the time he crosses 
the meridian and by his steady red light. The system 
of rings and eight satellites about Saturn make him 
the most wonderful member of the solar system. Just 
now the plane of his rings passes in the neighborhood 
of the earth, so that the telescope reveals the rings 
only as a line of light. 

The moon, five days before the full, is in conjunc­
tion with Saturn on the 6th, at 6 h. 47 m. P. M., being 
2° 2' north. 

The right ascension of Saturn on the 1st is 11 h. 41 
m., his declination is 4° 43' north, his diameter is 17".8, 
and he is in the constellation Virgo. 

Saturn sets on the 1st at 3 h. 12 m. A. M. On the 
31st he sets at 1 h. 12 m. A. M. 

URANUS 

is evening star. He crosses the meridian on the 1st 
at 11 h. 20 m., on the 31st at 9 h. 18 m. 

Uranus is a star of the sixth magnitude and not 
easily recognizable under ordinary conditions. 

The moon occults Uranus on the morning of May 
10, being in grocentric conjunction at· 4 h. 32 m. A. 
M. But this occultation will not be visible in New 
York, as moon and planet will be below the western 
horizon. N or will the approach of the moon to the 
planet present any special interest, on account of the 
low altitude and the near approach of daylight. 

The right ascension of Uranus on the 1st is 14 h. 7 
m., his declination is 12° 16' south, his diameter is 3".8, 
and he is in the constellation Virgo. 

Uranus sets on the 1st at 4 h. 37 m. A. M. On the 
31st he sets at 2 h. 39 m. A. M. illT��'it�':�oi:iiry·star·iiiAUriga·.:.:.BY·G:·RAYET:.::jjaiiiauiiBi.ieo: 13610 prevent any possibility of a premature explosion as 
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. -:-.�����.�: 13613 looked to in charging it, that it shall have the specific evening star changes to that of mOrnill,6 star. His 

·t f t d b k t t t right ascension on the 1st is 4 h. 25 m., bis declination 
IV. BIOLOGY.-The Ocean.-Recent expedltions fordeep-sea dredg- graY! y o  sea wa er an may e ep 0 a rue course. 

ing and the new science established by them ........................ 13616 The arrangements for the trial have been made by the is 20° 7' north, his diameter is 2".5, and he is in the 

v. r�0Jt�!K�J·Fr'!:��e�fri'��'?,y�e'ifb����;{:.:=�m���:a�[g����.��� 13607 Ericsson Coast Defense Company, under a contract constellation Taurus. 
VI. G·EOLOGY.-Florida Phosphates, The Origin of the Bowlder with the gove.rnment, and the experiments will be con- Neptu�e sets on the 1st at 8 h. 47 m. P. M. On the 
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VIII. MEDlCINE AND HYGIENE.-Are our Dwellings Fit to Live course. He rises the earliest of the morning stars. His 
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13619 is evening star. Even more in May than in April is The moon is in conjunction with Mars on the 17th 
JULIO HEN NA.-An exceedingly ingenious instrument of extend- she first among the planets for her marvelous beauty at 1 h. 37 m. P. M., being 3° 5' south. 
ed applicatior. in surgery.-3 illustrations ......... ..... ..... .......... 13619 and brilliancy. She is now retracing her steps toward Th h . f M th 1 t· 19 h 59 

IX. NATURAL HISTORY.-The Horsetalled SqUirrel In the Dres- e rig t aSCenSIOn 0 ars on e s IS . m., 
den Zoological Garden.-A rare animal from the island of Hainan. the great central luminary. Her progress at first only his declination is 22° 8' south, his diameter is 11".5, and 
-���ul>t�::;!o.;'rA;;;.;rica;;Lioii.::.:AbBij.aci·oi'.:receni:paper·from 13609 slowly reduces the apparent length of the chain that he is in the constellation Capricornus. 
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t� ���.���.��� 13609 binds her to the sun. Seen through a telescope at the Mars rises on the 1st at 12 h. 37 m. A. M. On the 31st 
X. NAVAL ENGINEER1NG.-J.ife Savlng Devices.-Further contri- beginning of the month, she presents the appearance he rises at 11 h. 26 m. P. M. 
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XL PHYSICS.-Experiments in Capillarlty.-1nterestlng experi- turned toward us. At the end of the month she is of a 
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JUPITER 
He is now so far away from the sun 
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APRIL 30, 1892.] J titutifi, �mtti,au. 273 
that he may be seen in the early dawn. He rises in I If, however, the garnered apple be supposed to have are railroad cars especially constructed for carrying 
advance of the suu about one hour the first of the: retained a part of its small share of the poison origin- bananas in good condition to different pal1ts of the 
month and about two hours the last of the month. I ally sprayed upon it, such poison can have remained in United States. While this is almost a daily occurrence, 
He is at nearly his average distance from the earth, . only two places-the calyx and stem ends. Elsewhere \ Sundays excepted, there are probably but few who 
but monthly coming nearer. I it must have been blown off by the wind upon the are familiar with the manner in which the banana is 

The moon is in conjunction with Jupiter on the 22d drying of the spray, washed off by the rain, or rubbed cultivated and of the extensive proportions this pro-
at 2 h. 45 m. P. M. , being 1° 48' south. off in handling. If the apple be eaten raw, the calyx ductive industry has assumed during the past few 

The right ascension of Jupiter on the 1st is 0 h. 40 m. , and stem ends are precisely the parts which are almost years. In the first stage of cultivation the" suckers, " 
his declination is 3° 10' north, his diameter is 32'.4, and invariably thrown away with the "core," and this is as they are termed, are planted, and in one year after 
he is in the constellation Pisces. equally true of the fruit if cooked. So that of the the tree bears fruit; each sucker produces from two to 

Jupiter rises on the 1st at 3 h. 47 m. A. M. On the minute quantity of arsenic sprayed upon each apple in four trees, each of which bears one bunch of bananas 
31st he rises at 2 h. 4 m. A. M. spring, only an infinitesimal portion, if any, can possi- yearly. 

MERCURY bly remain upon it in the autumn, and that upon the Four years ago H. Dumois & Co. purchased thirty-
is morning star The position of this rapidly moving I very parts which are not eaten. five square miles of land in Banes, Cuba, which at 
planet, interio

; 
to all so far known, confines it to the The statement �uo�ed abov? t�at the fruit is "com- �hat �e w�s a dense for�st, �nd there wer� only �en 

immediate neighborhood of the sun. On the 31st of' pletely saturated . WIth arse�c I.S no less abs�rd t�an mhabltants m the whol� dIStnct. Thr?ugh mdomlta­
March Mercury was at its greatest eastern elongation I the rest of the artICle. Arsemc, m the form m whICh ble energy and enterprISe and a suffiCIent amount of 
of 19° & On May 17 it will be at its greatest western I it is used, is a mineral poison not soluble in water, and capital, they began the arduous work of clearing away 
elongat

i
on of 25° 39'. It will not be visible this month, ! as sprayed upo.n trees is simply suspended, and u��er- the. forest and putting the l�nd.in a proper state for 

as its light number is small and its low declination, I goes n?, chemICal chan�e. It can no more be ab- agrICultura� purposes and making n;npr�vements. Level 
compared with the sun will permit it to rise but an sorbed through the skin of the apple than any other roads, rangmg from 60 to 100 feet m WIdth, have been 
hour in advance

' 
finely divided mineral substance. For example, where laid out so that carriages can be driven over the entire 

The moon is in
' 
conjunction with Mercury on the 24th an apple tree is exposed to the dust of a road-side, it plantation. The company has built a ti,lree foot gauge 

at 8 h. 36 m. A. M. , being 2° 42' north. ' co�ld hardly be claimed �ha� its dust� fruit would be :ailroad.ten miles long and an extension o� eigh� miles 
The right ascension of Mercury on the 1st is grItty or of earthy taste wszde the skm. IS now m progress. They have also built a pIer 300 

1 h 32 m his declination is 7° 49' north his diame- In a recent lecture at the Lowell Institute in Boston, feet long from the hard native woods, and have a saw 
tel' 

i
s 10'. 8 

'�
nd he traverses during the mo

�
th the con- in touching incidentally upon this subject, I made the mill and water works. E. George & Co. , of New York, 

stenation 
'
Aries. statement that a man would have to eat many barrels received the contract and furnished the materials. In 

Mercury rises on the 1st at 4 h. 21 m. A. M. On the of apples in order to get enough arsenic to poison him. making these improvements the company adopted the 
31st he rises at 3 h. 33 m. A. M. I reiterate that statement here, and as no specific case most modern means and spared no expense in not only 

of poisoning from eating the American apple has yet furthering the growth of Banes, but in order to make 
A PARTIAL ECLIPSE OF THE MOON been recorded, we may dismiss the case against it until it a credit to the island of Cuba. One thousand five 

will take place on May 11, of which the end, but not the indictment is more closely drawn. hundred men are employed on the plantation during 
the beginning, can be seen in the eastern section of the .. I • I .. crop time, and Banes has at present a population of 
country, the moon rising eclipsed. The middle of the 3,500, which shows the rapid progress that has been 

li . t 5 h 53 p .... h . t . Destruction of' L ocusts in Tunis. ec pse IS a . m.
,

' . .LlL., W ?n. nme y-SlX one- . . . . made, and it bids fair to be one of the finest and most 
hu?dred�hs of th� moon s diameter IS m sha.dow: The N o. �, vol. IL,. of the !ndwn Museum Notes contams thrifty ports in Cuba, besides the most important fruit 
eclipse will be mamly over when the moon rISes m New· a reprmt of an mterestmg report by Mr. R. Drummond- center in the world. Banes is a beautiful port favor­
York, at about seve� o'clock, althou.gh the moon does I

I Hay, Brit�h Consul-General. to �unis, on the methods I ably situated on the Bay of Banes, which is si
� 

miles 
not leave the earth s shadow untIl 7 h. 37 m. P. M. ?f destroymg the locust� whICh mvaded t?at country wide and eight miles long. The entrance to the port 
The moon leaves the penumbra at 8 h. 53 m. P. M. m 1891. They made theIr first appearance m February is three miles long but very narrow being at some 
The line of demarkation to be seen in an eclipse of tha:t year, and Mr. Drummond-Hay formulates the points only 150 feet wide but having

'
16 to 20 fathoms 

of the moon is not so sharp as is seen in an eclipse followmg rules to be observed on the first appearance of water at the narrowest
' 
points. 

of the sun, nor is the moon ever wholly invisible of flying locusts: The company has about one-half the entire land 
when eclipsed, because it is never entirely free from 1. To carefully observe the flights and mark the cleared and 9 600 acres planted with bananas-2 400 000 
the sunlight refracted to it by the earth's atmosphere. ground selected for hatching pur�oses. . fruit-bearing

'
trees. There are twenty-six stea

�
e
� 

in 
• , •• • 2. T.o employ watchmen to give notICe when the the banana trade plying between Cuba and New York 

" Poisoned" American Apples. hatchmg day� co�mence. . all the year round. H. Dumois & Co. control nine 
BY c. V. RILEY. 3. To orgamze In the me.antllle gangs o� laborers. large, stanch, and commodious steamers especially con-

Since Miss Eleanor Ormerod's success in convincing 4. To ?estroy the eggs .elther by gathenng them or structed for their trade, and they run from Banes to 
English horticulturists of the value of spraying with by plowmg up the hatchmg grounds. Pier 13 East River, which pier the company has leased. 
arsenicals against the Codling moth, and of its harm- ? To collect the necessary fuel around the conta- Between the months of April and July a steamer 
lessness when properly done, opposition to the use of mmated spots. . arrives at New York almost daily, and during the busy 
Paris green has taken a new form in England. It is 6. After hatching, to take advantage of the first five season each steamer will discharge her cargo, which 
now contended that American apples are unsafe to use' days to destroy the young locusts before they form mto averages 12,000 bunches, and depart the same day in 
because, in the language of one English journal, "ar- I columns. . . ballast. The demand for bananas has reached such 
senic • . • is used upon the fruit itself until it is Enor�ous quantItIes ?f the eggs were g�thered'

"
ov�r large proportions that H. Dumois & Co. , who control 

completely saturated, . • . and what is not absorbed 6O,00?, kilogr.am�es havmg been ?ollected m the k.aI� the entire banana crop of Banes, will this year export 
by the skin remains on it, forming a fine coating, which �ats, or d�stncts, of Su�a, DJemel, an.d MehedIa ,  from Banes to the United St�tes about 1, 500,000 
must evidently be detrimental to health, especially 16,000 dekalIters at Medemne, 6,800 dekalIters around bunches. The steamers of this company are each of 
where the fruit is consumed to any extent." Gab.es, a�d 2,700 around Gafsa. . about 700 tons and bear the following names: Alfred 

I have seen no such disparaging statements concern- .MIgratIO� commence� on the SIxth o� sevent?- .day Dumois, Simon Dumois, George Dumois, Uipolyte 
ing English apples, though, as they are now beginning �fter hat:ching, �nd t�e �feste�.country IS then dIVIded Dumois, Banes, Henry Dumois, Albert Dumois, Gurly, 
to spray English orchards after the American fashion, mto sectIOn�, With a CIvil or �ihtary officer at t?-e head and Holquin. The four last mentioned are the latest 
it would seem that the native fruit must soon be as of e�ch sectIOn, and a certain numl:>er of soldIers and addition to the fleet. The Henry Dumois and the 
dangerous as the American product. The repo!'i; is natIve laborers are p�ace.d under hIS command. . ?,he Albert Dumois are 12%, knot boats and the Gurly and 
most likely to have been started by importers in- �aghouan a�d Fah� dIStrIcts, fo� examp�e, w�re dIVIded Holquin are twin screw steamers of the latest type; 
terested in retaining for Australian and Tasmanian. �nto five sectIOns, WIth a captam and five lieute�ants When it is taken into consideration the brief period 
apples the market now so largely occupied by Ameri- \ m charge of the work, and. a forc� of 720 me?> WIth a (only four years) since H. Dumois & Co. commenced 
can fruit. Any lingering doubts as to the safety of, reserve of 220 men for s�eclal serVIce. T.he line of .de- clearing away the wilderness, it may be said, and not 
using Paris green in water suspension were so long ago i fens� extended over 35 mIles along the cultl:ate� plams, only tilling the land but building an entire town, 
dispelled from the American mind that the revival at

: and m the early part of July, when the mIgratIOn was streets stores dwellings and a railroad, and giving 
this late date, of this absurd scare has somet

hmg
: 

at its ?eight: �5 miles of screens. of the Cyprian.patt�rn emplo
;ro

ent t
� 

the inha
b

itants in cultivating enough 
childish in it. I were m posl�IOn, and the sechons were supplIed ",,:Ith bananas to keep nine steamers running the year 

In spraying for the Codling moth the proportions ?OO y�rds o� zmc for traps and 40 barrels of asphynat- round, in supplying the demands for that nutritious 
usually observed are one pound of the poison, either mg 011. 011 of creo�ote .40 parts �o .water 60 parts was fruit, it is wonderful to contemplate, and it is an 
Paris green or London purple, to 150 gallons of water. found the best applIca�IOn for kIlling ��e trapped �o- accomplishment that has probably never been excelled. 
It 's difficult to arrive at any exact estiDIate of the custs, the creosote haVIng some deodorlZlng propertIes -Am. Ship Builder. �ount of arsenic deposited on a tree when sprayed and dimini�h�g the stenc? from the dead insec�s. -----___ 1 •• + ...... _-----

with this mixture, but if five gallons of the wash are Carbolic aCId m the proportIO� of 20 parts of �he aCId 
used upon an ordinary tree (and this is an outside esti-I to 80 of water was also used WIth ;uccess, and IS some­
mate of the amount required) 1 of a pound or say. what cheaper than the creosote 0 . 
0'53 of an ounce, of the poiso

� lr� be left u
�

on it, of � The method of using the s�reens �s the s�me as that in 
which perhaps one-fifth will go upon the young apples Cyprus, a c�lumn of march�g locus�s bemg headed off 
themselves the foliage and limbs receivin� the rest I by the erectIOn of screens With openmgs of five yards, 

We shou
i
d therefore have a fraction more than 

�
ne-I across which semicircular ditche� are d�g . . The ?dges 

tenth o
f 

an ounce of poison left upon the fruit of an of the trenches are covered WIth proJectmg stnps of 
apple tree when five gallons of spray are used. In cir-I 

zinc, to prevent the. in�ects from crawlin� o�t, and the 
eular No 1 of the Division of Entomology I have process of aSphyxIatIOn by the applIcatIOn of the 
recomme

�
ded that the first spraying be do

�
e on the chemicals mentioned.is ve� rapid. The campaign at 

falling of the blossoms the a les being about the Zaghouan and Fahs IS conSIdered to have been success­
size of peas and that a

' 
secon

:� lication be made
: ful, and it has been calculated t�at 600 cubic. meters of 

about a we
�
k or ten days later. T

��
se two sprayings, II locusts were destroyed by traps m those sectIOns. 

at the rate of five gallons of wash per tree each time, • ' . I • 

will therefore put a little more than one-fifth of an I The Banana Trade. 

ounce of poison on the apples, each apple presumably I Among the most attractive features to those passing 
receiving an equal share of the amount. The quantity I along the lower portion of New York City's water front 
of poison upon each apple is therefore very minute to are the East River piers occupied by tropical fruiters, 
begin with. But between the last spraying and the' where the steamers lie discharging cargoes of delicious 
gathering of the crop three cleansing influences are at I bananas. From one side of a steamer gangs of men 
work-rain, heavy dew, and the natural growth of the carry the bananas to the waiting truckmen on the 
apple, each of which removes a part of the very- small pier, while on the opposite side of the fruiter lies a 
quantity originally sprayed upon it. large float, on the deck of wbich, receiving their loads, 

The Stealing or Electricity TheR. 

The Engineering News says that according to a St. 
Louis decision the stealing of electricity is a misde­
meanor in the eyes of the law. A hardware dealer 
with some knowledge of electricity placed a fine wire 
across the connections to his meter and caused it to re­
gister in a certain time about 320 amperes less than was 
actually used. When brought to trial, his lawyer in­
terposed the ingenious defense that as at common law 
electricity was unknown, and could not, under the 
code, be made a subject of larceny, and as no statutory 
law had been passed making it a felony or misde­
meanor to steal electricity, for the reason that its 
character was not known, and that it was not subject 
to asportation as personal property, his client could not 
be convicted of larceny. It was, however, shown by 
the prosecution that gas, also unknown at common law, 
was nevertheless something whose larceny was recog­
nized by the law as a misdemeanor. When the attor­
ney for the defense interposed the plea that the act in 
question was fraud or deception instead of a larceny, 
the judge took advantage of the Missouri statute, 
which makes fraud perpetrated with a view to theft a 
felony, and set the defendant's bail at $5,000. 

© 1892 SCIENTIFIC AMERICAN, INC.



274 $ titutifi( jutttitJu. 
AN IMPROVED GAS ENGINE. I stage attachment. The mieroscope slide having I bling bleaching powder. Every precaution has to be 

The facility with which an engine run by gas or been placed on the stage, the illuminant (lamplight II used in studying its action on other bodies, both on ac' 
gasoline can be set up and run in almost any location, for choice) is " condensed" on the slide by means of a count of its dangerously irritating action on the eyes 
being always ready for work, yet costing nothing for "bull's eye" in the same way as for photomicrography. II and mucous membrane of the operator and its mar­
attendance and not using any fuel except when it is at Care must be taken to " eenter" the light. The con- velous energy, far exceeding that of anything hitherto 
work, always carries great weight in aiding the intro- cave mirror is then attached to the front of the eye- I I discovered. There is hardly a gas, liquid, or solid that 
duction of these most convenient motors. The Im- piece of the microscope by a piece of thin wood or a it does not attack, usually, with the greatest violence; 
proved Charter gas engine, shown in perspective and spring, and has its surface at an angle of about 45' I in fact, its mere contact with any other substance is 
in section in the accompanying illustrations, is for with the plane of the anterior glass of the oeular. I nearly always signalized by the sudden evolution of in­
gasoline, coal gas, natural gas, or producer gas, and it The image is thus projected on to the paper beneath. I tense heat and light and loud detonations. 
has been perfected by years of experience, until it is I No distortion will occur if the outer ring of light is As a supporter of combustion, fluorine leaves oxygen 
deemed to be about as simple and effective as it is pos- perfectly circular. A dark doth, such as Photo- \ far behind. Lampblack bursts immediately into bril­
sible to make such an engine. In its construction all graphers use, is thrown over the draughtsman's head, liant flame and gets red hot in a current of fluorine gas, 

and charcoal is made to give an 
interesting exhibition of its porosi­
ty, by first filling its interstices with 
the gas and then burning sponta­
neously with sparkling scintilla­
tions. The diamond, however, is 
able to withstand its action, even 
at high temperatures. Silicon, a 
crystalline substance closely resem­
bling the diamond, gives a very 
beautiful reaction, showers of bril­
liant spangles being scattered in all 
directions from the white hot ilrys­
tals, which are finally melted. As 
they do not fuse under 2,190° F., 
some idea can be formed of the 
immense energy set free during the 
t'ombination. 

weak and delicate parts have been 
avoided, making it economical, au­
tomatic, safe and clean, while it is, 
as with all engines of its class, al­
ways ready for work. It develops 
full power at once and does not 
increase insurance, while the cost 
of running is in exact proportion to 
the work done. The supply tank, 
as will be seen, is lower than the 
engine, so that as soon as the latter 
stops work the oil in the pipe flows 
back to the tank. The engine will 
work equally well on manufactured 
or natural gas, calling only for the 
attachment of a gas valve and re­
quiring no change in the engine. 
As to the economy of its work, the 
engine uses only one gallon of 74° 
gasoline in ten hours to the indi­
cated horse power when doing full 
work. The price of the gasoline 
varies from 7 to 13 cents per gallon, 
according to the quantity bought 
and location of the purchaser, but 

THE IMPROVED CHARTER GAS ENGINE-SECTIONAL VIEW. 

All the metals, with the excep­
tion of gold and plat.inum, are 
rapidly attacked by fluorine, and 
even those in less degree. Iron 
eombines in the cold with splen­
did energy, becoming white hot ; 

with an average price of ten cents a gallon, the cost 1 and also the body of the microscope, and all light ex­
of running the engine would be only one cent per cluded save that through the microscope lenses. Any 
hour for each indicated horse power. '1'he engine is section can thus be easily, rapidly, and comfortably 
so simple in construction and operation that an un- drawn, and accurltte representations of objects llmg­
skilled hand can always see at a glance whether it is nified up to 500�OO diameters can be obtained.-A. 
working right and give it all the attention needed. Hopewell Smith, in Jvzlr. Br. Dental Asso. 

Instead of attempting to govern the exact charges .. , • , • 
of gasoline, which has proved so difficult because so Fluorine. 

delicate in engines, the Improved Charter engine is BY iIENHI 'IOISSAN. 
so constructed that a simple pump draws from the I was the first person to obtain the element fluorine 
tank a charge of gasoline much greater in quantity in a state of purity, and this I did for the first time in 
than is required for carbureting the present charge the year 1887. Since then I have considerably enlarged 
of air. The pump remains open or at its outstroke dur- and improved my apparatus, which is now capable of 
ing the time the air is being drawn into the cylinder turning out 16{) cubic inches of the gas an hour. I ob­
past the nozzle or pipe. This pipe or nozzle is connected tained this result by passing a strong current of elec­
to the gasoline chamber in the pump, and the throttle tricity from twenty-six or twenty-eight Bunsen bat­
valve so regulates the gasoline that the air can only teries through hydrofluoric acid in which was dissolved 
carry a fixed quantity with it. The gasoline which re- a metallic compound, to increase the conductivity. 
mains in the pump and its valve chamber is immedi- Every part of the apparatus is constructed of plati­
ately forced out of the way of the nozzle in the air num with stoppers of flourspar, through which pass 
pipe, and the surplus returned to the tank. In this, the wires conveying the current. The purifying ves­
way all delicate regulation is avoided. It will readily I sels, tubes, and connections are also of the same metal, 
be seen that should there be any slight wear to fastened together by nuts and flanges with lead wash­
the pump mechanism, such wear 
will not affect the working of en­
gine, as the quantity of gasoline 
will always be more than sufficient 
to supply the small amount needed. 

In the sectional view, A is the 
cylinder, B the piston, C the inlet 
valve to cylinder, D mixing cham­
ber, E is gasoline pump, F and G 
check valves, one opening inward, 
the other outward, H is the gaso­
line supply tank, I is the air suction 
pipe, J is a connecting rod coupled 
to the gasoline pump and operated 
by the governor, K the supply regu­
lating valve. The oilers are auto­
matic, requiring no attention except 
filling of cups, and the construction 
insures perfect and permanent 
alignment of engine. All wearing 
parts are of materials best suited 
for service required. 

'.rhe sole manufacturers are H. W. 
Caldwell & Son, Washington and 
Union Streets, Chicago, Ill. 

••• 
Ho,v to Dra"W 1lI1croscollieal 

Objects. 

There has always been a certain 
amount of difficulty attending the 
use of the camera lucida or Beale's 

THE IMPROVED CHARTER GAS ENGINE. 

and rust, when heated, behaves 
in a similar manner. Zinc, if slightly warmed, bursts 
into gorgeous luminosity, accompanied by bright white 
flames, so intense as to be almost blinding. Mercury 
is attacked violently in the cold. I once attempted 
to pass a quantity of the gas into a tube standing 
over mercury protected by an inert fluid ; but when in­
clining the tube, the two elements came into contact, 
there was a violent detonation, and the containing ves­
sels were broken to atoms ; with silver very little action 
occurs until 2120 F. is reached ; at a red heat, however, 
incandescence is observed, the product melts, and, on 
cooling, has a sheen like satin. Gold, on heating, forms 
a volatile fluoride which, when carried to a slightly 
higher temperature, splits up again into the metal and 
the gas. 

The behavior of liquids with fluorine is usually very 
energetic, and experiments have to be conducted with 
much caution. If the gas be passed into the middle of 
alcohol, the result is very striking ; the whole mass is 
violently agitated, and each bubble, as it appears, be­
comes incandescent in the middle of the liquid, finally 
vanishing in flame. If a few drops of chloroform are 
shaken up in a tube full·of fluorine gas, a violent ex­

plosion takes place, and the tube is 
reduced to fragments. 

Hydrogen combines fiercely with 
fluorine, even in the dark, and at 
_9° F., the issuing stream burning 
with a blue flame, bordered by red. 
In every other known case, heat or 
some form of extraneous energy is 
required to induce the combination 
of elementary gases. Oxygen is one 
of the few bodies that appear to 
have no affinity for fluorine. Even 
when they are h eated together np 
to 932' F., nothing is observed to 
take place between them. If a few 
tirops of water are placed on the 
floor of the experimenting tube and 
fluorine gas is passed in, a dark 
fog is seen surrounding each drop, 
which presently clears and resolves 
itself into a characteristic blue va­
por, apparently more than au inch 
in thickness, and which is found to 
be that most interesting condensed 
form of oxygen-ozone-in a state 
of great density. -Annales de Chi­
mie et de Physique. 

• •• 
POlnOlla Rlee.tl·ie Sy",tNll. 

neutral tint reflector for the above purpose. '1'he twist­
ing of the head into an uncomfort.able position, the 
great fatigue to the eyes, and the by no means easy 
task of viewing both image and pencil at the same 
time, add to the troubles of making a faithful likeness 
of the object on paper. 

ers, which, when aeted on by the e�eaping gas, expand POlllolla, will be 

The power plant of the San 
Antonio Light and Power Co. , of 

one of the most interesting in the 

To those especially who do not possess a camera lucida 
or Beale's instrument, and to microscopists generally, I 
recommend the following arrangement of ordinary ap­
paratus: The microscope body is placed in a horizon­
tal position, and the mirror removed from its sub-

and seal any leak. country. 
The tube in which the generation takes pla.ce is kept The power plant will be located, it is said, in the 

at a temperature of ":"9° F. by the evaporation of a San Antonio canyon, about 15 miles distant from 
very volatile organic liquid contained in an outer ves- Pomona. At this point is a fall of some 425 feet, with 
sel, and the first member of the purifying series at -58" a minimum flow of water of about 1,300 cubic feet per 
F. by the same means; the greatest care having to be minute, or, approximately, 1,000 hydraulic horse power. 
taken that even the vapor of the refrigerating liquid I This water power will be somewhat expensive to de­
does not enter any part of the apparatus, or else violent, velop, as it is nece�sary to build a tunnel 1,300 feet 
explosions occur. I long through a spur of San AntonIO Peak, which is 

Fluorine gas is of a yellow color, with a smell resem- practically of solid rock. 
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AN IMPROVED CAR DOOR. J cause of the carelessness or indifference to the possible 

The illustration represents a door of simple and · consequences from an attempt to cut iron. Sedous ac­
durable construction, which may be readily opened cidents are frequently recorded as resulting from the 
and closed, and is designed to be absolutely air and unfortunate contact of the saw with a wedge or similar 
water tight when closed. The improvement is more instrument found buried in a log, but in most instances 
especially for use on refrigerating, fruit, box, and these mishaps can be averted by a watchful eye. The 
other cars, affording perfect protection to the contents price of a band saw, which is about $50, is itself enough 
of the car. It has been patented by Messrs. Manly to suggest the greatest watchfulness on the part of all 
T. Carson, of Jackson, Tenn. , and James D. Gurganus, concerned in placing the timber before the saw. 

A TRACE-HOLDING WHIFFLETREE ATTACHMENT. 
A device designed to prevent a trace or tug from 

accidentally slipping off the whiffletree, yet permitting 
of its being readily passed to place and easily removed 
when required, is shown in the illustration, and has 
been patented by Mr. Gustave Carlson, of Sparks, Neb. 
A metal cap or tip is made to snugly fit each tapering 
end of the tree, and a tug or trace-holding lug or dog 

of Whistler, Ala. The door frame has shoes or rollers A few days ago, while a saw was singing through an 
to facilitate readily moving it to or from the car door ash log at the Copenhagen mill in Xenia, Ohio, a 
opening, and in the frame slides a panel to close the clanging sound was heard, which alarmed the popula­
opening, the panel havin� on its inner face an offset tion of the place, and when the cause of it was discov­
fitting on to a rabbet in the door opening, as shown ered, it was found that every tooth of the large saw in 
in the sectional plan view. The panel is movably sup- the mill mentioned was gone, leaving nothing but a 
ported in the frame by a series of tongued and grooved round piece of steel. It had struck something hard in 
castings secured to the inner edges of the frame and the center of the log, and when split open, buried in its 
the outer edges of the panel, the pan I being put in very heart was found an iron wedge which the saw had i 
place in the frame before the car door is hung on the cut in two. The log was 2Yz feet through, and the : 
side of the car. To conveniently give the desired slid- wedge had been in the tree evidently for as many as 
ing motion to the panel, eccentrics are secured on ver- fifty years. In this case there was nothing on the sur­
tical shafts turning in suitable bearings in the front face that would indicate that anything was inside, 
of the frame, these eccentrics engaging straps on the and besides, there was not enough left of the saw to 
front face of the panel, so that when the shafts are cause the filer to mourn the possibility of his being 
turned, the panel is moved inward or outward to or obliged to reconstruct it, but the mill lllen who faced 
from the door openings. Hasp arms on the shafts are death for a brief moment fell to their knees in thank­
adapted to engage a staple on the front of the panel, fulness for a favorable result, notwithstanding the pro­
by which the latter may be locked in closed position, prietor lost $115 by the mishap. 

CARLSON'S WHIFFLETREE HOOK. 

is fitted to work in a slot cut in the end of the tree, 
through a corresponding slot in the cap or , as U 
shown in the sectional view. The lug is for d of a 
spring bent to protrude through the slot, an when i, . 
its normal or raised condition its lowor f nt eJ/ij j 
catches under a cross bar within the cap. T spring . .  
is sloped on its back, that the trace or tug 3J' be ':; 
readily slipped over it, th spring being ther , �,- r 
pressed, but being thrown outward at its free ; 
when the tug has been passed to place. By pressing ::;" 
inward upon the spring the tug or trace may be readily 
slipped off the tree. 

there being a staple at each side of the frame for the • , . ,  • 
engagement of the arms when they are swung outward The ColUJublan Expositio n .  

i n  opening the door. The inner edges of the panel are Inventors and manufacturers who may desire t o  ex­
formed with a packing to be pressed in contact with hibit goods, tools, etc. , at the World's Columbian Ex­
the door casing, a similar packing being arranged on position should take note of the following summary 
the inner face of the offset abutting against the rabbet of the rules and regulations : 

CARSON & GURGANUS' CAR DOOR. 

of the door opening, whereby the panel h rmetically 
seals the door opening and makes an air and water 
tight j oint. The panel may be moved in th frame 
without unlocking the latter from the side of the car, 
and the interior of the car may be ventilated as de­
sired without entirely opening thfl door. 

• • • • 
The Fller Objects. 

If there is one thing more than another that disturbs 
the equanimity of ;the average genius who pr sides 
over the filing department of the saw mill, it is care­
lessness on the part of the laborer who removes the 
bark from the hardwood log, and does not carefully 
remove old iron projections from the same, invites 
death to the workmen, destruction to the mill, disas­
ter to the proprietor and demoralization to the saw by 
his lack of cautiousness. 

The Timberman recently picked over a pile of hitch ­
ing post pins and rings, horse nails, iron slabs and 
wedges, horse shoes and what not, that had been re­
moved from walnut logs at the mill of the Lesh, 
Prouty & Abbott Co. , of East Chicago, Ind. , or had 
been discovered when too late to save the saw in use, 
and damaged this instrument when it bit into the 
stranger in its progress through the timber. During 
the writer's visit to the mill named, and but for the 
fact that the Timberman would have been a witness 
to th e murder, the filer would doubtless have brained 
the careless Pole who chopped the end off a nail with 
his ax in taking the bark from a walnut log, but failed 
to remove the larger portion of the nail from the log, 
as he should have done before sending it to the logroll. 

The band saw is a costly instrument. It is usually 
made of excellent material, and the filer expends much 
labor in adjusting it to the work at hand, but he does 
not fix it to cut iron, hence his indignation when his 
pet saw is injured, or perhaps utterly destroyed, be-

For further particulars relative to this improvement 
address the inventor or C. H. Corwell, Valentine, Neb. 

• · e l  • 
A MOTOR TO DRIVE SMALL MACHINES. 

There are no charges for space, and a limited amount 
of power will be supplied gratuitously. All show 
cases, cabinets, shelving, counters, fittings, counter­
shafts, pulleys, belting, decorations, signs, etc. , must 
be at the expense of the exhibitor, and conform to 
the general plan adopted. No single piece or section 
of greater weight than 30,000 pounds will be accepted, 
if machinery is required for its installation. The ex- A simple motor for driving sewing machines, churns, 
pense of transportation, receiving and arranging ex- etc. , has been patented by Mr. Charles J. Neef, of 
hibits and removal at the close of exposition shall be Texarkana, Ark. , and is shown in the accompanying 
paid by the exhibitor. Exhibitors may insure goods illustration. In a suitable frame is pivoted an upright 
and employ watchmen, subject to certain regulations. lever on which is an adjustable sleeve in which is 

The installation of heavy articles, requiring founda- secured one end of a pitman or link . onnected with the 
tions, should, by special arrangement, begin as soon as machine to be driven, the other 'lnd of i;he lever being 
the progress of the work on the buildings will permit. connected by a link with a crank arm on a shaft carry­
The reception of articles will begin November 1, 1892, ing a fly wheel and a pinion in mesh with a large gear 
and no article will be admitted after April 10, 1893. wheel on another shaft. On the latter shaft is a pinion 
Space not taken possession of April 1, 1893, will revert in mesh with a loose gear wheel carrying a spring­
to the Director-General for reassignment. Exhibits pressed pawl engaging a ratchet wheel on the hoisting 
intended for competition must be so specified, or they drum. The outer end of the drum shaft is square, for 
will not be examined for award. Articles that are in applying a wrench or crank arm, by which to wind up 
any way dangerous or offensive, also patent medicines, a rope on the drum. The rope extends upward be­
nostrums and empirical preparations where ingredi- ,t,,:e�n two rollers and �)Ver a pulley s.ecured .to the 

, ents are concealed will not be admitted and any arti- ceIlmg or other convement place, a weIght bemg at­I cle dangerous or 
'
detrimental will be �emoved. Ex- tac�ed to its out�r en�. One .of the .rollers bet�een 

I hibitors will be held responsible for the cleanliness of wh�ch the rope passes IS held 1Il �tatlOnary b?armgs, 

their exhibits and the space surrounding the same, :whIle .the shaft of the other roller IS mounted 1Il slots, 

and be in complete order at least thirty minutes be- 1Il WhICh. extend the ends of a brake beam adapted to 
fore the hour of opening. The removal of exhibits bear agamst the ends of the �haft, the pressure of the 
will nC't be permitted prior to the close of the Exposi- brake beam on the shaft bemg regulated by a screw 
tion. rod screwing in a cross beam of the frame. One of the 

All packages containing exhibits intended for the �ollers is grooved while the other has � ru�b?r rim and 
several departments must be addressed to the " Di- IS adapted to clamp the rope and ho d It III a fixed 
rector-General World's Columbian Exposition Chi- position to stop the machine. The crank arm and 
cago, Ill." I� addition, the following infor�ation link may be readily arranged, if desired, to communi­
must be written on the outside of each package : 

(a) Department in which exhibit is to be installed. 
(b) The State and Territory from which the pack-

age comes . 
(c) The name and address of the exhibitor. 
(d) The number of the permit for space. 
(e) Total number of packages sent by the same ex· 

hibitor, with serial number on each package, list of 
contents of each package, and freight prepaid. 

By addressing the Director-General, World's Colum­
bian Exposition, Chicago, Ill. , an application paper 
will be sent. 

• I • • •  
Stealn Hollers I n  Out-oC-the-",ay Places. 

It may appear to be an extravagant statement, but 
it is b elieved that, in mechanical plants that use steam, 
the boiler room is, in nine cases out of ten, so located 
as to insure a waste each day of heat and steam large 
enough to constitute a respectable sum when figured 
out in dollars and cents. The men who plan such plants 
seem to have a mania for forcing steam to pass through . 
long lines of pipe and to pass numerous bends. In these I 
things they insure two wastes or losses : 1. Loss of heat 
and consequent condensation. 2. Loss by friction and 
by the bends, each of which subtracts from the initial 
pressure. Is it wise, asks the Iron Industries, to lo­
cate a boiler room so that these two wastages must go 
on just as long as the plant is in operation ? Any one 
with average intelligence would think not. Yet this 
plan is everywhere seen, and in every case it implies a 
waste of money in first cost, a waste of more money 
in repairs necessarily made greater, a waste of money 
in steam made and not fully used, and a waste of 
money for the fuel and labor to make the steam, 

NEEF'S MOTOR. 

cate motion to tIle main operating lever when the lat­
ter is adjusted in a horizontal position. 

. . . . .. 
DR. H. T. WEBS'fER, of Oakland, Cal. , has cured 

several cases of persistent snoring by cutting off the 
uvula and tonsils. When these organs are too large, 
and when relaxed in sleeping, the passage of air 
through the mouth causes them to vibrate, and noise 
results, 
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®01:'�esponbence. 
The Recent Earthquake at San Diego. 

I'o the Edit01' of the Scientific American : 
I noticed in the last number of your paper a letter 

from a correspondent from San Diego regarding the 
recent earthquake in Southern California, from which 
your readers might infer that earthquakes are frequent 
and dangerous here. 

I have lived here more than twenty years, and the 
last earthquake was the most severe that has occurred 
during that time. I was lying in bed, awake, at the 
time it happened, and I thought at first that it was a 
sudden and violent gust of wind that was rattling the 
window frames ; but I soon realized that it was an 
earthquake. The rattling was exactly like, in dura­
tion and violence, the effect produced by a heavy and 
close clap of thunder, but, of cours. , without the noise 
that the thunder makes. 1 was in a well-constructed, 
three-story house. No walls were cracked, nor any 
articles knocked from shelves. A gentleman and his 
wife, who slept in the room next to mine, were not 
awakened by the shock. 1 did not get out of bed, and 
was asleep in a few minutes aftm· it was ov,.er. During 
the " boom " times bere a tew years ago a great many 
poorly constructed buildings were erected . The clay 
from which oricks are made in Southern California is 
generally of very poor quality. Fuel for burning 
them is very high (wood $7 per cord, coal $L, per ton), 
and, in consequence, bricks are very poorly burned. 
Buildings constructed from such bricks cannot stand 
much shaking. In some such structures the walls were 
cracked slightly in a very few instances i but there was 
not a single case of a crack in any well-constructed 
building where good, hard bricks had been used. 

J. THOMSON. 
San Diego, April 10, 1892. 

• ' . J  • 
Another Mathematical Prodigy. 

To the Editor of the Scientific American : 
Having read in your 'last issue an account of what 

may properly be called a mathematical prodigy, I 
think it may not be uninteresting to your readers to 
hear of another, which, in some respects, surpasses 
anything of the kind ever related. 

Reuben Field is a native of La Fayette County, 
Missouri, a very strong, heavy set man, about forty-five 
years old. He never went to school, even a day, for 
the sole reason that he was always regarded an idiot. 
He can neither read nor write, and his reasoning 
powers have never developed beyond those of a child 
of the most ordinary intellect. In the face of these 
facts, however, he has the keenest perception _of the 
relation of numbers and quantities, and is able, as if 
by instinct, to solve the most intricate mathematical 
problems. He does not know figures on a blackboard, 
but he understands them perfectly in his mind. No 
one has ever been able to " catch him to in multiplica­
tion or in division. He has been given problems as 
.. The circumference of the earth is, in round numbers, 
25,000 miles. How many flax seed, allowing twelve to 
the inch, will it require to reach around it ? ', Within 
a minute he returns the answer : 19,008,000,000. If the 
rl istance to the sun or to any of the planets is taken, 
he answers with as great ease. If given the day of the 
month and the year on which an event occurred, he 
instantly gives the day of the week. But what is yet 
more remarkable is that he can tell the time at any 
hour, day or night, without ever missing it even a 
minute. If awakened out of a deep sleep in the· dark­
ness of night, and asked the time, he gives it at once. 
Once in my office I asked him the time. He replied at 
once : " Sixteen minutes after three. 'II In order to test 
him, I drew him off upon some other question, not 
letting him know my object, and when seventeen min­
utes had passed, I looked at my watch, and asked him 
the time. He said : " Twenty-seven minutes to four.'" 

N. T. ALLISON. 
Columbus, Kansas, April. 16, 1892. 

CItmate of San Diego. 

To the Editor of the Scientific American : 
Thousands of people searching for a climate oene­

J tttuttftt �tuttttau. 
days than I found on the Atlantic slope during all of 
last summer. 

There has been an equability at this sea coast town 
which delighted me, because. as an extremely delicate 
man, my system has been susceptible to slight changes 
of temperature. Only one week throughout the winter 
did the temperature fluctuate so decidedly as to cause 
remark. It then went below 32° F. in the lowlands. At 
an altitude of 150 feet the green tomato vines were un­
touched by frost. In the aggregate there have bee� 
as nearly as 1 can recall, several weeks of cloudy, windy 
weather, when outdoor life was not advisable for a 
man in my weakened condition. The remainder of the 
time I have been able to stay outdoors eight or nine 
hours daily, sitting down the greater part of the day. 
Ocean fogs came in at night frequently, in the form of 
clouds, remaining about 1,200 feet above the town. In 
the morning they rolled seaward about eight or nine 
o'clock, to return at sundown. There was no fog low 
down. These fogs increase the humidity and add to 
the discomfort of some consumptives. But even so, the 
relative humidity here averages only 70 the year round, 
while the cool nights and warm days offer the exact 
conditions under which humans best thrive, according 
to such authorities as J. Henry Bennet, Briggs, and 
others. The fogs exist only a few months during the 
year. The rainy season does not deserve that name. 
It has not rained one day continuously since Septem­
ber. Light rains have fallen at intervals, amounting 
in all to about ten inches. The average fall for the 
year is eleven inches. The relative humidity records of 
New York or Boston show a lower relative humidity at 
those points than at San Diego. The absolute humidity 
of this point, however, is seldom approached in the 
East. The dryness of the air here is frequently but a 
fraction of a grain of moisture to the cubic foot. A re · 
putable physician says meats and fish are cured in the 
open air here without putrefactive decay. 

The difference between sunshine and shade here is 
more marked than in the East. New comers who sit in 
the sun and move into a shady corner may, in case they 
were too thoroughly warmed, catch cold. Invalids walk­
ing along the sun-bathed streets may suddenly meet 
an ocean breeze and become chilled instantly. Con­
sequently prudent invalids always carry a light over­
coat, and exercise more caution against chilling than is 
usual where the differences between sun and shade are 
less marked. Southern California has been roundly 
abused by people who have come here, and thinking 
the climate was almost tropical, have been careless, 
caught cold and suffered. Two friends of mine were 
stupid enough to put on light weight underwear on 
coming here. They caught cold at once. Delicate peo­
ple must be very cautious all through California. 

Climato is merely a helper to a consumptive. Good 
food and diversion are helpers of almost equal import­
ance. They are found here. As a rule, no climate will 
permanently help a consumptive in the last stage of 
the disease. Such cases will find only temporary, if 
any, relief in the West. lncipient and secondary stage 
cases may find arrestment of their trouble in California . 
Thousands of people hereabout claim an arrest of con­
sumption in their systems through life in this vicinity. 
My experience, as one in the last stage of phthisis, 
though a case where unusual vigor of the system has 
been aided by unimpaired digestion, convinces me, in 
spite of humidity, fogs, winds, and other disadvan­
tages, that thus far the comfortable living accommo­
dations, good food, and diversion offered right here on 
the sea coast overbalance the advantages of climate 
offered in New Mexico, Arizona, and elsewhere, coupled 
as those advantages are to the monotony, poor food, 
and some disadvantages climatically, which invariably 
attend life at these inland lung Meccas. And most 
important of all is the fact that here I can be outdoors 
more days in the year than any other place I know of 
in the world. Outdoor life and good food have added 
ten pounds of flesh to my bones and increased the cellu­
lar resistive power of my diseased lung ; then, too, I 
have not been continually on the move in search of the 
ideal climate, and thus exhausting my vitality. 

M. Y. B. 
, San Diego, Cal., April, 1892. 

r APRIL 30, 1 892. 
lJ'ifth.-Don't swing and throw your whole weight 

on a brake wheel on top of a car, without knowing 
that the nut is on top of the brake rod. If you do, 
you and the brake wheel may take a tumble together, 
and the consequences will be more serious for you than 
for the brake wheel. 

Siwth.-Don't step with the heel of your boot on a 
frog or on switch rails that are close together before or 
between moving cars. If you do, the frog or rails are 
liable to hold your foot as in a vise, and the moving 
wheels have no mercy. 

Seventh.-In eoupJng freight ears where one car is 
higher than the other, always have the link in the 
highest draft iron; you will then not have to hold the 
link up, and the link will in a measure guide itself. 

Eighth.-In coupling cars on a curve always stand 
on the outside of the curve; thon, if anything gives 
way, or the �oad shifts on a fiat car, you stand a bet­
ter chance of esoaping a squeeze. 

Ninth.-If you think cmos that are to be coupled up 
are coming together with too much force for safety, 
keep out and let them strike. It is much better for 
you to be called a " tenderfoot " than to lose some of 
your limbs. 

Tenth.-In coupling a coach with a Miller coupler to 
a car with a common drawbar, always have the link in 
the Miller coupler, as the link is not near so likely to 
slip past the drawbar as it is past the Miller coupler. 
Make the same rule in coupling an engine to a Miller 
coupler; take the link out of the tender and put it into 
the Miller before backing. 

• • • • • 
Asphalt In India Rubber COIBpounds. 

From the beginning of the rubber business manufac­
turers have appreciated the use of asphalt and tar in a 
variety of rubber compounds. Especially has this been 
true in goods cured in what is known as the dry heat. 
Boots and shoes, clothing and insulated wire com· 
pounds to-day all have a certain percentage of what is 
known as tar, but which is usually purified asphalt. 
The common belief that the goods are injured by the 
addition of this substance is wholly erroneous ; a cer­
tain amount of asphalt compounded with rubber assists 
in calendering and during vulcanization imparts a cer­
tain toughness to the rubber which is not to be gained 
in any other way. The proportion used to-day is but 
small. For example, what would be known as a rich 
compound is 18 pounds coarse Para, 11 pounds litharge, 
40 pounds whiting, 3 pounds asphalt, � pound lamp­
black, 11� ounces sulphur. Exactly what asphalt is 
very few people seem to know, and it is almost invari­
ably in the popular mind confused with coal tar. As­
phalt as a paving material has been known since the 
Babylonian empire, and to-day paving blocks are found 
that preserve their integrity and have hardly begun to 
oxidize in spite of the atmospheric changos to which 
they have been exposed. It is only within late years 
that asphalt has been well known in the United States. 
It looks very much like pitch, and when ignited burns 
with a bright flame, giving off a dense black smoke. 
Alcohol, ether, oil of turpentine, naphtha, and many 
other reagents easily dissolve it. Its specific gravity 
is 2·23. 

' 

Until very recently all the real asphalt used in this 
country was imported. There is in the island of Trini­
dad a lake nearly '!;wo miles in circumference which is 
the source of the most of it, and it is said that near the 
shore the asphalt is very hard, but out in the center it 
is soft and viscid. When imported to the United States 
it comes mixed with sand and gravel and a variety of 
foreign materials, from which it is separated by heat­
ing over a slow fire for a week or more. During this 
heating process the impurities 0' ·  a lighter nature rise 
to the top and are skimmed off, while the heavier sub­
stances settle to the bottom of the receptacle. There 
are very large deposits of asphalt in France and Switzer­
land, and within the last three years quite extensive 
deposits have been discovered in Utah and California, 
and small ones in Kentucky. For paving Jtreets it is 
prepared by grinding first to a powder and mixed 'with 
crude petrOleum and fine sand. It is then moulded 
into blocks of suitable size, or sometimes it is poured 
between blocks of paving stones, when it becomes hard, 
and greatly resembles the natural rock. 

ficial to consumptives have had a great deal of misin- 'ren COJnIBandnlents to S"WltchIBen and BrakeIBen. 

formation spread before them concerning Southern lJ'irst.-Don't take hold of a. link to couple cars with 
California. Laudatory and derogatory statements a wet glove or mitten in frosty weather. If you do, it 
have been mixed together by writers whose views have will stick to the link and your fingers will suffer. 

Another use for aspha.t is in the manufacture of 
black varnish, where it is dissolved in oil of turpentine 
and linseed oil and makes an exceedingly durable coat­
ing. For insulating electric wires this sort of coating 
has been found of great use, and it is said that one of 
the best rubbers for wires to-day manufactured is made 
of a fine compound containing 30 per cent of India rub­
ber, the compound after semi-vulcanization being dip­
ped in boiling asphalt, which toughens it exceedingly. 
As asphalt is not affected by acids or gases, and is an 
absolutely waterproof compound, and as heat and cold 
do not affect it, it; is a valuable article to use in connec­
tion with India rubb",r, although if too large quantities 
of it are put in it shortens the gum and may during the 
process of vulcanization cause it to blister. A great 
deal of the gum roofing SOld in the United States which 
is thought to be India rubber or gutta percha is made 
simply from a solution of asphalt spread upon prepared 
paper.-The India RUbber World. 

been unduly colored by prejudices resulting from bad" Second.-Don't take hold of the nead of a pin m a 
effects of the climate in certain cases, or by too free an drawbar with your fingers back of the pin, or between 
entertainment by shrewd hotel keepers who want to the pin and the deadwood. If you do, and the pin is 
make a writer feel good and write compliments for pub· crooked or the draft iron is driven back far enough, 
lication. It is difficult for an Eastern man to get abso- your fingers may get nipped. 
lute facts about Southern California. Allow me to Third.-Don't go between cars to couple them 
state a few facts within my experience as a consumptive where the load (logs, lumber, poles or railroad iron) 
in San Diego since September, 1891. The winter was projects over the end of the car. If you do, you may 
of exceptional severity, and therefore a good sample of get crushed. 
what this climate is at its worst. We had rains, fogs, Fourth.-Don't attempt making a coupling between 
high winds ; once or twice hail stones rattled against cars moving with force where the lug has been broken 
the window panes for a few moments. An earthquake on the drawhead, without taking into your calcula­
cracked walls of buildings one night and thoroughly tions that the drawhead is liable to be driven under 
scared the strong and the weak. On the other hand the car. If you do, you are liable to have your hand 
we had fully two-thirds more mild, brilliantly sunny taken off or get yourself crushed. 
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APRIL 30, 18<}2.] 
T HE  GRANT KOlfUlIENT. Typhoid Fever. ounce of silver. Already many of the least favorably 

The ceremonies attending the laying of the comer The following memorandum on typhoid fever and its situated mines and some with low grade ores, like those 
stone of the Grant monument, planned to take place proper treatment was given to Major-General Ellis by of Butte, Mont. , are closing down. But such a great 
on April 27, are not without interest to the people of the late Sir William Gull, M.D., t wo years after he was producer as the Granite Mountain Mining Company, of 
the entire country, who feel a just pride in the fame of in attendance on the Prince of Wales during his ill- Montana (whiCh yielded 2,905, 158 ounces of silver in 
the �at commander, but they are of especial signifi- ness in 1872. It was suggested to Major-General Ellis 1891), produces it, according to the reports of its direc­
cance to the residents of New York City and vicinity, recently that the publication of this memorandum tors, at a cost of 51 cents per ounce, while it is well 
who have become impatient of the long delay in pro- might prove useful, and it appeared in the Times. Sir known that the rich mines of Aspen and the San Juan 
viding a. suitable memorial to take the place of the William Gull's suggestions with regard to the treat- district of Colorado, and the Park City mines of Utah, 
temporary tomb in Riverside Park. The design for ment of typhoid fever have been observed in the case produce suver for less than 50 cents per ounce. The 
the monument, shown in our first page illustration, of Prince George. famous Mollie Gibson mine of Aspen" Col. , produced 
has been approved by a committee of distinguished I. Typhoid fever is a disease which runs a more or over 2,000,000 ounces of silver up to December 31, 1891. 
architects, the foundations are finished, a first course less definite course. It cannot be stopped or cured by at a cost of 4 -S cents per ounce I _ The Broken Hills 
of granite, ten feet in height, has been put under con- medicines. Proprietary Company, of New South Wales, produced 
struction, and the date selected for the laying of the II. The chief thing to be done at the outset of an 9,947,038 ounces of Bilver during the fiscal year ending 
cornerstone will be the seventieth anniversary of Gen- attack is to send the patient to bed, so as to save November 30, 1891. at an expense of 52'6 cents per 
eral Grant's birthday. This ceremony it is expected strength from the beginning. ounce (including depreciation of plant, etc.), and alto-
will be performed by the President of the United States, III. No strong purgative medicines are desirable. gether omitting the lead product of 41,687 tons. We 
there being present upon the occasion citizens of dis- IV. As the fever develops, and the strength grows shall not be surprised to see the price of silver decline 
tinction in all the walks of life, and the exercises being less, light food should be taken at short intervals- to 80 cents per ounce before the end of this year, and, 
conducted with a state and solemnity designed to fitly i. e. , water, toast water, barley water, milk and water, should this country adopt free coinage, it would in 
mark a �at historic event. light brotlIS (not made too strong, or too gelatinous). time go below this, for that would remove the largest 

Although General Grant died in 1885, the movement V. If there be restlessness or much agitation of the purchaser for the metal who would pay gold for it.­
for the erection of a suitable monument in his memo- nerves, wine (port, sherry, or claret) or brandy in Eng. and Min. Journal. 
ry has met with so many obstacles that it is only with- moderate doses at short intervals. This must be _ • • •  _ 
in a few weeks past that the work of collecting the directed medically, but in general it may be said that 
necessary funds has been pushed with a vigor to give the amount required is that which induces repose and NeW' England In " Census Bulletin " 1 '2' 5 .  

promise o f  success. The committee first having the sleep. The population of the New England States, as a 

matter in charge were not united as to the amount VI. The bowels may be left to themselves. If un- whole, in 1890 is 4,700,745, which, compared with the 

which should be raised for the object, and it was a moved for twenty-four or thirty-six hours, a lavement population of these States in 1880, or 4,010, 529, shows 

long time before a generally acceptable design was of warm water may be necessary, but this will be an increase during the decade of 690, 216, or 17 '21 per 

presented. Subscriptions amounting to about $155,000 directed medically. cent. The males in New England have increased 

were obtained, and then the work lagged, and for VII. The restlessness or wakefulness in fever is best 355,032, or 18'13 per cent since 1880, the whole number 

nearly seven years there has been almost nothing remedied by the careful giving of wine or spirit with of males in 1890 being 2,313, 755, as against 1,958, 723 in 

done. Recently, however, the Grant Monument As- the food, or in water. Sedatives, such as opium, are 1880. There has been an increase of females in the 

sociation, charged with the work of construction, inadmissible-mostly injurious. New England States since 1880 of 335, 184, or 16 '34 per 

has been reorganized and enlarged by legislative VIII. The bed room to be kept at a temperature of cent, the whole number of females in 1890 being 

enactment, and a broad and carefully considered plan 62 to 64 degrees. 2, 386,990, while in 1880 they numbered 2,051,806. 

has been put in operation to interest every business, IX. Great care necessary to keep the bed clean and With the exception of Vermont, there has been a 

trade, and profession in the city in the obtaining of sweet. This is most easily done by having a second very material increase since 1880 in the number of 

subscriptions for the prompt completion of the monu- bed in the room, to which patient can be removed for foreign born in each of the States considered. The 
ment. Of this association, General Horace Porter is two or three hours daily, while the other is thoroughly largest percentage of increase is found in New Hamp­

president, Frederick D. Tappen treasurer, and James aired and the linen changed. shire, being 56 '26 per cent. Very nearly the same per­

C. Reed secretary, and, under the energetic direc- X. All fatigue to be sedulously avoided. No visitors centage of increase was also reported for the decade 

tion of President Porter, committees of public-spirited admitted, and no other person but one nurse and one from 1870 to 1880, or 56 °34 per cent. In Massachusetts 

citizens, representing all interests, are now actively en- attendant to help her. there has been an increase in foreign born since 1880 

gaged in the work, there being no salaried officials. XI. Patient's room never to be left unattended for a of 213, 646, or 48 °17 per cent, as against an increase from 

The estimated additional amount required for the moment, as in the delirium of fever patient might 1870 to 1880 of 90, 172, or 25 '52 per cent. In Rhode 

construction of the monument is about $350,000. jump from bed and injure himself. Island the increase in foreign born since 1880 is 32, 312, 

The design is the work of Mr. John H. Duncan, of XII. As to medicines and the treatment of complica- or 43 °67 per cent, as against an increase from 1870 to 

New York City, who was also the designer of the tions, the immediate medical attendant must be re- 1880 of 18, 597, or 33 '57 per cent. In Connecticut the 
Soldiers' and Sailors' Memorial Arch, now nearly com- sponsible. increase in for]lign born since 1880 numbers 53, 516, 

pleted, at the entrance of Prospect Park, Brooklyn. XIII. As it is probable that the discharges from the or 41 °17 per cent, while from 1870 to 1880 the increase 

The lower portion of the structure is 100 feet square, bowels in typhoid fever may be a source of contagion, was 16,353, or 14 °39 per cent. In Maine there has been 
its four sides facing the points of the compass, -and the it is desirable that before being thrown down the an increase in foreign born since 1880 of 34'10 per cent, 
main entrance being on the south side. The mODll- closet they should be largely mixed with Condy's fluid and in Vermont of 7'64 per cent. 
ment is placed on a slight angle to the Riverside Drive, or some other disinfectant. On the same principle the The whole number of foreign born persons in the New 
so that it will squarely face the point to the south on strictest cleanliness must be observed in the sick-room. England States as a whole in 1890 was 1, 142, 339, while 
that approach where it first presents itself to the ob- XIV. There is no reason to believe that typhoid fever the whole number of foreign born persons in 1880 was 
server. It forms the terminus to the vista on 123d is contagious from person to person in the ordinary 793,612. There has been an increase in foreign born 
Street, looking toward the west. The height from the way. The largest experience shows that it does not during the decade of 348,727, or 43 °94 per cent, as 
base line will be 160 feet, or nearly 300 feet from the extend, like an ordinary contagious disease, to nurses against an increase in native born of 341,489, or 10 °62 

water level of the Hudson River, or others attending upon patients suffering under the per cent, the whole number of native born in 1890 

In front of the main entrance will be a colossal disease.-National Labor Tribune [England]. being 3,558,406, as against 3,216, 917 in 1880. 

equestrian statue of General Grant, alld over the en- • I . .  • For the New England States as a whole, the males 
trance extends a portico, into which are worked the The Market Prlee of: Sliver. 

in 1890 numbered 2,313,755, or 49'22 per cent of the 
coats of arms of the different States. Further up is In the week ending April 2 the price of silver reached total population, and the females 2, 386,990, or 50'78 per 
another cornice, into which are worked designs of the lowest point ever recordedo On March 28 the London cent. There were in 1890 in New England, therefore. 
weapons and battle flags. The pyramid at the top quotation was 39 pence per troy ounce, which was 73,235 more females than males. 
ascends by steps or terraces, and below it is a row of equivalent to 85 '6 cents here, but the metal was offered The largest percentage of foreign born in 1890 is 
windows through which visitors may look from the in- by New York dealers at 85 cents per ounce at which found in Rhode Island, or 30 °77 per cent of the total 
side, an outer gallery here being 130 feet above the price the gold value of the silver in a silver dollar was population of that State. 
ground line. The extreme top may be reached by worth 65'7 cents. Since then the price rose slightly, The foreign born population of the New England 
steps above this gallery. being quoted April 2 at 87% cents. It is absurd to say States in 1890 represents 24 °30 per cent, and the native 

Within, the whole space is open, making a large hall. that silver is suffering any " injustice " or " demonetiza- born population 75'70 per cent of the total population. 
and in a crypt below the center of the floor the black tion," or that any " crime " has been committed against Of the population of New England, 99 per cent are 
granite sarcophagus will rest. This is according to a it, to account for the decline in value to these figures. white and only 1 per cent colored. 
recent .d�cision o.

f the executive committee, for it was The value of silver, as of everything else, is governed In Massachusetts and Rhode Island hardly two-fifths 
the Ol'lgmal deSIgn to use this central hall as a me- by the law of supply and demand. of the population are of purely native stock, that is, 
morial hall, in which also might be held assemblages The production of silver has been going on for the native white of native parentage, the exact percent­
of Grand Army men, the tomb itself then being a past ten years at a constantly increasing rate, ages being 42°67 for Massachusetts and 39 '81 for Rhode 
crypt at one side of the main hall At one side is a and while the consumption has increased, both for Island, �hile not quite �:)De-half or 47'87 �er cent of the 
staircase leading to a gallery 122 feet above the floor, coinage and industrial purposes, and by the hoarding populatIOn of Connect�cut are so con�tltuted. Two­
from which fine views may be had over a wide region. of the United States government (under the act of thuds o� the populatIOn of Vermont and of 

° 
New 

Over four of the six Doric columns forming the en- July 14, 1890), it has been far outstripped by produc- HampshIre, or 6: '76 a:n� 67°3� per cen�, respectIvely, 
trance will be equestrian statues of four generals who tion. In 1890 the United States produced about are of purely natI:ve orlgm, while for Mame fully three­
commanded under Grant and the monument IS' to 54,500 000 f sil . 1891 th t t b fourths are of natIve stock, or 76'65 per cent. For New , , ounces 0 vel' ; III e ou pu was pro - E I d h i th t ·  ° • 

be surmounted by an appropriate statue or group. ably about 58,000,000 ounces. No statistics of the pro- ng an as a w o e, e na ,Ive whItes of natlv: par-
Panels on the east and west of the structure will re d t' f 'l I h . 1891 h b . d, ents represent 51 '82 per cent of the total populatIOn. 

- uc Ion 0 SI vel' e sew ere In ave een ISsue 
ceive 

° 
b�s-reli�fs of others important in command in but Mexico and Austrll.lia, - the two most important 

asSOCIatIOn WIth General �ran� countries after the United States, undoubtedly made 
A more n�ble and beautiful SIte probably could not an increase. In New South Wales, alone, the Broken 

be selected III the whOl? country. as there certainly is Hills Proprietary Company turned out 9, 599,932 ounces 
not to be found a locatIOn where the monument would of silver in 1891, against 7, 785, 000 ounces in 1890. 
be m.0re �nspicuous than it will be at the north end - The future course of the silver market may be pre­
of Rr�rerslde !'ark. ;t'he gro�d here is high above dicted with as much certainty as that of any other 
the l'lver, laId out III beautiful and carefully kept metal, whether the United States government continues 
lawns and walks, and the monument will tower above to buy 54,000,000 ounces per annum or not. The price 
all structures in the vicinity, being visible from far up will decline until the output is restricted, by the weaker 
the Hudson and far down the bay. mines closing down, and production more nearly ap-

• ' . .  • proximates consumption. How much of a decline will 
TRINITY College, Dublin, was incorporated by royal be possible cannot be foretold, because there are no 

charter in 1591. figures in existence of the Q/Oerage cost of producing an 

• • •  I .  

To Pump Out 8 00,000,000 Gallons. 

According to the Boston Journal of Commerce, an 
undertaking of considerable magnitude and import­
ance-in mining operations is to be commenced in Ish­
peming, Micho , as soon as the weather will permit, 
The Cleveland Iron Mining Coo, the Lake Superior 
Iron Co. and the Pittsburg and Lake Angeline C •. 

have signed a contract with B. C. Howell, of New 
York, for pumping the water from Lake AngeHne, 
under which each of the companies has a large bed of 
ore. The depth of the lake is 43 fto , and the estimated 
amount of water is 800,000,000 gallonso The contract 
calls for the completion of the work in five months. 
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TWIN SCREW TRIPLE EXPANSION ENGINES OF H. M. FIRST·CLASS CRUISER EDGAR.-7,350 TONS-13,460 H. P.-SPEED, 21 KNOTS PER HOUR.-[See page 279. j 
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J titutifit jmtritlu. 
-����������������������������������� I cities named with great shells and make frightful and those of the medium pressure and low pressure INTERESTING TRICKS. 

The clever trick with billiard balls shown in Figs. 1 havoc. There is pressing need for the immediate pro- are fitted with cast iron l iners. All the cylinder covers 
and 2 depends for its success on a truly scientific prin- vision of effective and abundant means for coast de- are of cast steel. Each high pressure cylinder is fitted 
eiple. A number of billiard balls are placed in a row fense. It is to be hoped our law makers will make with a piston valve, and the medium and low pressure 
against the cushion of the table. The player asks one liberal enactments for this purpose. cylinders are each fitted with double ported slide 
of the spectators to name a certain number of balls to • ' . ,  • valves, all of which are worked by the ordinary double 
be pocketed without any apparent disturbance of the THE BRITISH FIRST CLASS CRUISER EDGAR. eccentric and link motion valve gear. Balance eylin-
others. S uppose the number to be three. Then at the The Edgar is a powerful cruiser, being well protecte d del'S are fitted to the intermediate and low pressure 
will of the player three balls separate from the others by an armored deek, and by minute subdivision. The valve gear ; th ese valves are also fitted with relieving 
and roll into the poeket. The number is perfectly con- class of which she is the prototype eomprises nine rings at the baek. The reversing- engines are of the 
trollable, and when the hand of the player and one end vessels, designed for the express purpose of proteeting all-round type with worm and wheel gear, and the low 
of the row of balls is covered, the trick appears mys- commerce on the high seas, and in such a ease good pressure levers are fitted with a slot and adjusting 
terious. It is hardly less so when the entire experiment offensive powers and high speed were essential. It screw to allow of the expansion in the cylinder being 
is visible. The feat is accomplished by removing from was also necessary that the cruisers should be able to I altered. The back columns are of cast steel fitted 
one end of the series as many balls as are with separate guide faces pinned on, and 
to be projeeted from the opposite end, the front columns are of forged steel. 
and rolling them forward against the end The engines are so arranged that the 
of the row remaining. An equal number starting platforms are in the wings of the 
of balls fly off from the opposite end of ship. As is shown on the plate, the main 
the row and roll into the pocket. Three condensers are placed alongside the start-
balls driven against one end of the series ing platforms and are of cast brass. The 
will cause three to roll off, two will drive steam is condensed outside the tubes, the 
off t wo, one will drive off one, and so on. circulating water passing through the 

The principle of this trick is illustrated tubes. There are two large centrifugal 
in the well known class-room experiment circulating pumps of gun metal in each 
in which a series of contacting suspended engine room. They are worked by inde-
balls of highly elastic mat,erial are made pendent engines made by Messrs. Tan-
to transmit a blow delivered on the first gye, Birming-ham. The feed, bilge, and 
of the series to the last ball of the series, fire engines are all independent of, and 
so that the last ball will fly off without separate from, the main engines, the 
any apparent disturbance of the other steam being supplied by a special range 
balls. In this experiment, the first ball of pipes. All the exhausts are led into an 
of the series is drawn ba"k and allowed to auxiliary condenser of cast brass, having 
fall against the first one of those remain- a small air and cireulating pump, one of 
ing in contact. The impact of this ball these condensers being fitted in each 
will slightly flatten the ball with which it engine room. 
comes in contact, and each ball in turn The erank, tunnel, and propeller shaft-
transmits its momentulll to the next, and ing is of forged steel and hollow, supplied 
so on through the entire series, the last of by Messrs. J. Brown & Co. , Sheffield. 
the series being thrown out as indicated. The crank pins are fitted with centrifugal 

In the case of the experiment with the lubricating apparatus. The :propellers 
billiard balls it is found by careful obser- SCIENTIFIC TRICKS WITH BILLIARD BALLS AND COINS. are of gun metal, each propeller having 
vation that separate blows are given to three adjustable blades constructed to 
the series, corresponding in number to the number of . keep the seas for a long period or make fast voyages to I work outward. 
balls removed, so that while the separation of the three distant parts without coaling, so that it was neeessary Steam is supplied by four double-ended boilers 16 
balls at the end of the series is apparently simultane- to reduce all weights to enable the vessels to carry a feet in diameter and 18 feet long, each with eight fur­
ous, in reality they are separated off one at a time. large fuel supply, and the measure of success is the fact naces, and one single-ended auxiliary boiler, 12 feet 1 1  

I n  Fig. 3 i s  illustrated a method o f  repeating the ex- that o n  a displacement o f  only 7, 350 tons they have inches i n  diameter and 9 feet 3 inehes long, having 
periment with coins in lieu of balls. Dollars or half bunker eapacity for 850 tons, so that they could (\l'oss three furnaces. The furnaces are corrugated and are 

. dollars may be used, and the effect is produced by slid- the Atlantic at full speed, and might steam 10, 000 miles 3 feet 9 inches in diameter. The total number is 35, 
ing the coins. at a speed of 10 knots. and the heating surface in all the boiler tot als 20, 108 

.. . . . .. 
LOGGING IN MINNESOTA. 

n is now no uncommon sight during the logging 
season of each winter in t/;:lis State to see incredibly 
large loads of logs moved over a road through the 
forest by a four-horse team. During last winter the 
record for big loads of logs was broken by teams in 
the employ of the Ann River Logging Company, oper­
ating on the Ann River, a tributary of the Snake River. 
The scale of one of the loads, as given by the com­
pany's scaler, showed that it contained 63 logs, meas­
uring 31, 480 feet ; weight of load, including sleds, 114 
tons ; height of load from the sleds, 21 feet; width of 
load, 20 feet. The load was hauled by four horses 
a distance of three miles, 
on one set of sleds and by 
one four-horse team. S. C. 
Sargent, an artist of Tay­
lor's Falls, Minnesota, was 
present at the time these 
loads of logs were hauled, 
a n d  photographed t h e  
loads as they came on the 
landing. We present here­
with a cut from a photo­
g-raph made by Mr. Sar­
gent. 

Range of "'ar Ship Gun!;. 

A 12 inch Schneider gun, 
under an angle of projec­
tion of 200 (average maxi­
mum angle used on board 
ship), will throw a 900 lb. 
8he1l 10% miles. There are 
many guns now mounted 
on battle ships that have 
the power to throw projec­
tiles ten miles, under maxi­
mum ship angles of projec­
tion. So says Lieut. E. M. 
Weaver, in the Journa.l of 
the [1. S. Artille1'Y. At 
Portland, Me. , the ten mile 
circle passes out to sea 
some 3� miles from near­
est land, at Boston 2% 
miles from land, at Brook­
lyn 2% miles from land off 
Coney Island. Ships of 
war, at the above dis­
tances. could bombard the 

The engines are of the triple expansion type with square feet. The tubes are of naval brass. .The 
three inverted cylinders and three cranks. There are working pressure is 155 pounds. The boilers are ar­
separate sets for driving each of the twin screws, the ranged in two water-tight compartments, the steam 
engines being fitted in separate compartments. Of the pipes being so arranged that the steam from the boilers 
two engines an engraving is here given, prepared from in either boiler room can be used for the engines in 
a photograph taken while the engines were in the either or both engine roomf'. There are two funnels, 
erecting shop at Fairfield. one to each boiler room. As usual in vessels of the 

The high pressure cylinders are 40 inches in diameter, Royal Navy, the boiler rooms are so fitted that they 
the intermediate pressure cylinders are 59 inches in can be closed and the boilers worked under forced 
diameter, and the low pressure cylinders are 88 inches draught when desired. 
in diameter, and each is adapted for a stroke of 4 feet 'When the eight hours' official natural draught trial 
3 i nches. The cylinders are all independent of each took place, the engines developed 10, 1 78 indicated 
other, and are steam jacketed. The high pressure I horse power with 99 revolutions. Before making the 
cylinders are each fitted with a liner of forged steel ! full power trial it was considered advisable to dock th e , 

ship and alter the pitch of 

LOGGING IN MINNESOTA. 

the propeller. This h av­
ing been done, thf\ four 
hours' full-power forced 
draught took place, the 
result being 12. 463 indi­
cated horse power with 
104 '5 revolutions. T h e  
average speed of the vessel 
during the four h ours was 
nearly 21 knots per hour, 
thus making the Edgar the 
fastest vessel in the British 
Navy. To ascertain the 
efficiency of the ship and 
machinery, the vessel was 
t a k e n  to Stokes Bay 
measured mile, and a series 
of progressive trials ex­
tending over two days were 
carried out, the trials being 
conducted by Mr. "W. H. 
White, G. B. , assistant con­
troller and d irector of n a­
val construction, and Mr. 
A. J. Durston, engineer­
in-chief, assisted by other 
officials from the Admiral­
ty, the Fairfield Company 
being represented by Mr. 
Andrew Laing. On the 
full-speed mile trial the en­
gines developed 13, 101 indi­
cated horse power average, 
or 13, 460 indicated horse 
power maximum. 

During the whole of 
the trials the engines and 
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boilers worked most satisfactorily, without the slight­
est hitch, and with an entire absence of vibration when 
at the highest speeds. The boilers maintained an 
ample supply of dry steam under an air pressure of 
about seven-tenths for full power, and on examination 
at the conclusion of the trials they were found to be 
in good order and perfectly tight. These boilers are 
the largest yet constructed for the British Navy ; they 
are double-ended, and have a comItlon combustion 
chamber to each two furnaces, and not the slightest 
trouble was experienced in the working. Altogether 
the trials of the Edgar have been most successful, and 
the results obtained reflect great credit on the designer 
of the ship, Mr. White, of the Admiralty, and on the 
machinery designer, Mr. Andrew Laing, of the Fair­
field Works. The engines were built at the works at 
Govan of the Fairfield Company, while the ship was 
constructed in the dockyard at Devonport.-Engi-
neering. 

.. . . . . 
American Boasting. 

BY PROF. JOHN E. SWEET. 

None of us think as wen of the man of real merit who 
appears over-conscious of it as we do of him who is less 
persistent in forcing the fact of his merit upon others. 
Is not this equally true of communities, States, dis­
tricts, and industries in this country ? Will it not be 
helpful to pause a moment in the self-glorification to 
which success has made us prone, and consider a little 
more humbly just where we stand ? 

While this is the greatest century of all centuries in 
the advancement of what we suppose to be general 
civilization, and of what is certainly industrial pro­
gressive civilization, and while this nation is moving on 
side by side with other nations, does any know less of 
what others do than we, and are any so stupid about 
profiting by what others are doing ? Or if other nations 
are as thoroughly convinced of their merits, do they 
not keep their conviction more to themselves ? 

That we excel other people in certain lines of industry 
is a fact, but that they excel us in others leaves us the 
less to boast of. Great as are our achievements, with 
our facilities and the added knowledge of centuries, 
what have we in greatness to compare with the great 
works in ancient Egypt, with the art and architecture 
of Greece, with the paintings, sculpture, buildings, 
roads, aqueducts, and baths of ancient Rome ? Where 
do we compete with the tombs and silks of India, with 
the palaces of Venice, with the education of Germany, 
the pottery, tapestry, art, industry, science, engineer­
ing, t[j,�te, and beauty of France ? Are we really in the 
I'ace with the carvings of Switzerland and Norway, the 
sculpture anti music of Italy, the lacquer work and 
.lad-eo, of Japan, the silks and ceramics of China, and 
with the world of achievements and supremacy in 
invention, mechanics, engineering, science, medicine, 
metallurgy, navigation, manufactories, implements and 
instruments of war, postal service, civil service, internal 
improvement, and the local government of England ? 

Other nations give us credit for those things in which 
we surpass them. Why are we so reluctant and un­
generous, if not unfair, as not to return the compli­
ment ? Is it because we are too conceited, or is it be­
cause we do not know, perhaps ? But it is not to our 
credit jf it is so. Is it because we blow our own horu 
and expect them to do the same ? If so, that at least is 
not a trait to be proud of. Or is it just this, that to do 
so would not be American ? 

We boast of our great men, of our inventors, of our 
mechanics, of our workmanship, of our achievements, 
but how much allowance is made for what was done 
before by other men, other nations, and for the work 
done before we began ? We may well be proud of our 
Franklin, but how many great men were there before ? 
He demonstrated that lightning and electricity were 
one, but how much was known about electricity be­
fore ? 

Most of those who read the history as given in the 
.. Royal Encyclopedia " will be astonished. We are 
proud of Morse, and well we may be ; but his great 
achievement was not in the invention of the electric 
telegraph, for that was done by others at the time or 
earlier ; but he invented the best one, and with the aid 
of such men as Ezra Cornell erected and put in opera­
tion a telegraphic line. The electrical part had all been 
preceded by Faraday and other European electricians. 
The mechanical part was crude com-oared to the pre­
sent perfect instruments. Among our present electri­
cians there is a small army ot them, each a tooth or a 
wheel in the great machine. but there are many and 
many a tooth and wheel in th .J great. machine besides. 
'.fhe genius of one man seems great; to us to-day, but it 
is but another step addea to the genius of another man 
who added his step to that ot the others who preceded 
him. Corliss was a great man, but he came after Watt, 
a greater one. Our machine tool builders are great 
men, but they follow Whitworth, Maudsley, Roberts, 
and Nasmyth. We excel in woodworKing machinery­
not in every respect � ana nine-tenths of every wood­
working machine tool is but the carrying out of Ben­
tham's patents granted in England a century ago. 
Watt invented and constructed the copying lathe be­
fore Blanchard. Newbery, of England, invented, and 

Perin, of Paris, perfected and introduced the band saw 
machine. 

We manufacture clocks, cheap clocks, good clocks, 
and Yankee clocks, but few of the best, and the science 
of timekeeping and clockmaking is old. We manufac­
ture watches as pieces of small machinery better than 
others, yes ; but as timekeepers, no. The highest 
priced and best watches are still made in England and 
Switzerland. 

We make fine machine tools-more ingenious than 
others, yes ; better than others, no. We make stand­
ards of measure of straight and flat surfaces, standard 
gauges, after Whitworth's models, and a good while 
after Whitworth produced and introduced the same 
things. Darling's scales were ahead and better than all 
others. Pratt & Whitney's gauges are better than 
Whitworth's of twenty or thirty years ago, but Whit­
worth's were twenty or thirty years ago. Sewing ma­
chines were an American invention and American de­
velopment. Harvesting machines are supposed to be, 
but Bell invented and built a mowing machine years 
before . McCormick, and the mowing machine is an 
American development, not an American invention. 

The typewriter in its perfected form is American, the 
lawn mower and bicycle are not. Some things in textile 
manufacture are American, far more are not. The knit­
ting machine may be American, the Jacquard loom and 
the spinning jenny are not. In the iron industry the 
three high roll train and the repeater are American ; 
cast steel, the Bessemer and Siemens processes, the 
Whitworth compressed ingots, the steam hammer, the 
hot blast, and the Whitwell stove are not. The sleep­
ing car and air brake are American; the locomotive, the 
block system of switch and signal, the point in place of 
the switch, are English. The greatest improvements in 
single cylinder steam engines were American. 

The successful multiple cylinder is in both invention 
and development Scotch or English. The turret on a 
war vessel is American ; the armor plate and built-·up 
guns are not ; and while our newspapers make out our 
vessels and guns to be superior to others, the gun trials 
seem to be made on a half charge of powder, and the 
claim based on the assumed full charge, and the armor­
clad vessels that we are going to build are the ones that 
are superior. 

According to our papers the Pennsylvania depot at 
Jersey City is the largest single room in the world. 
That would be true if it were not for the Machinery 
Palace in Paris, which is more than twice the size. We 
have the largt'st bridge in the world, or would have, if 
it were not for the Forth Bridge in Scotland. Our 
Washington Monument is taller than the Pyramids, 
taller than St. Peter's, each of which is something be­
sides what some one has called a "  marble railroad 
spike," and the Washington Monument w0uld be the 
tallest structure in the world were it not for the Eiffel 
Tower, which is not quite twice the height. We have 
the largest statue in the world, but it was made in 
France. We perform wonders both in large things and 
small, but there are few things, indeed, after all, either 
large or small, that are not better done in other coun­
tries ; so few, indeed, that it seems hardly worth while 
to boast of them, even if boasting were not a detriment 
to us in the eyes of other people-a detriment to our­
selves because such a thing is detrimental to progress, 
and a thing that is in shocking bad taste at the best. 

Among the things most boasted about, and upon 
which we have the most reason to pride ourselves, are 
our meclianical inventions and the products of our me­
chanical engineering establishments. 

In noting the things in which we surpass the world 
it will be well to balance them against the following on 
the other side : 

Lumber is much better sawn and with much less 
waste in nearly all other countries than here. Joiner 
work was first much better done in Austria. Iron cast­
ing is a fine art in nearly all countries, except England, 
compared to our productions. Steel in all its forms is 
as good or better. Steel casting to shape, Muntz metal 
and Mitis metal are of foreign origin. Solid drawn steel 
tubes, laminated gun barrels, and Stubs wire are im­
ported. The most economical and best built horizontal 
engines are built in Switzerland. A better built Cor­
liss engine than was ever seen in this country was ex­
hibited at the Paris Exhibition, built at Creusot-an 
engine with work about it that no American could even 
tell how it was done. There were also exhibited en­
gines better finished than the highly-finished Brown 
and Straight Line engines, with even a greater differ­
ence between the American and the Mulhouse in work­
manship than between the others. Machine tools with 
better material. better designed, and better workman­
ship than the best of the American. 

A few points among tne many : Successful hardened 
and ground steel journals and boxes � cast steel harden­
ed and tempered gears and pinions ; turret heads on 
screw machines with hardened and ground tool steel 
turrets ; and here the writer, by way of parenthesis, 
would beg to suggest that perhaps tae number of 
American steel makers, machinists, and smiths that 
court the job of making a piece of tool steel 6 mches 
thtek 10 inches diameter, boring seven or more holes 
through it, and hardening the thing as bard as fire and 
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water will make it, are rather limited, with many 
another job which we possibly could do, but don't. Of 
the machine tools we have originated, how many of 
them but are the natural outgrowth of the original slide 
lathe, planing machine, gear cutting machine, dri1ling 
machine, shaper, trip hammer, steam hammer, rolls, 
punching machine, shearing machine, bending rolls, and 
later forging machine, hydraulic press, hydraulic rivet­
er, cold iron saws, and band saws for iron-none of 
which originated with us-which shows that the out­
growth from the early machines has not been wholly 
confined to this country, and that all the bold depar­
tures do not stand to our credit. 

We have done nothing further in advance of prece­
dent than rolling tubes from the solid bar. 

In the foregoing I have intended to be strictly fair, 
and though I may be here and there in error, there are 
no doubt scores of things better done abroad than here, 
or not done at all here, that I have not mentioned. 

Things are done in India, China, and Japan in the 
way of working metal, and that, too, by the crudest of 
tools, which we, with all our ingenuity and appliances, 
could not accomplish. It will be said in reply that 
" we don't want to ;" true, but on the other hand, when 
we question why everything abroad is not done as we 
do it, would it not be well to think perhaps they, too, 
I I don't want to," instead of ridiculing their way, and 
thus setting it down to inability or ignorance ? 

In fine, are we legitimately boastful, or are we not ? 
It is the practiCle among foreign periodicals to publish 

everything they find of ours that seems to them supe­
rior, and they do it both that their people may profit 
by the information and as a stimulus to keep their in­
dustries up to the times. It is the practice with our 
technical journals to copy these notices ; but for what 
purpose or why it is hard to tell. What it does is to 
flatter our vanity and cultivate our conceit, neither of 
which seems necessary. 

There will be among my readers hundreds who have 
gained their knowledge from reading, who will set 
down the above as the chattering of a crank, as a libel 
on our national greatness, as the prattle of a man void 
of patriotism ; and, too, there may be scores of others 
equally as competent to form an opinion as myself, 
who can find abundance of evidence satisfactory to 
themselves that shows the above claims are wrong, 
and to those I would reply in advance as follows : Ad­
mitting it to be so, is not cultivating the notion that 
we can learn nothing from other nations detrimental 
tt) progress ? Is not boasting in every form bad taste ? 
-American Machinist. 

• • • • • 
Large Elcctric Mining Plant. 

One of the largest electric mining plants yet installed 
in the United States hail been put in the Virginia 
gronp of mines near Ouray, Colo. The water power 
plant is located nearly four miles from the mines, and 
consists of a small duct from which an iron pipe is ex­
tended a distance of about 4,000 ft. along the side of 
the canyon, producing an effective head of 485 ft. Two 
Pelton water wheels, one 5 ft. and the other 6 ft. in 
diameter, are used, capable of developing 500 horse 
power and 720 horse power, respectively, or a total of 
1, 220 horse power. The wheels are connected inde­
pendently, so that the entire station may be run with 
either one. The electric /Z.merating plant consists of 
one 100 kilo-watts and two (jO kilo-watts Edison dyna­
mos, giving a total output of 295 electrical horse power. 
The machinery which is operated by this current at 
the mines consists of one pump of 60 horse power 
capacity and another of 25 horse power, one 25 horse 
power hoisting machine, two 60 horse power Edison 
motors running stamp and concentrators, and one 15 
horse power blower. The hoisting engine is an Edison 
motor of standard type, the winding and controlling 
switch being the same as used on street cars. This 
motor is geared to the drum through a friction clutch. 
Coal at the mines, it is stated, costs $18 per ton, and 
before this plant was put in the power cost the mining 
company nearly $40,000 per annum, and they are ex­
pecting by the use of this system to practically do 
away with this expense. 

The Cape Hatteras Light. 

The projected lighthouse on Outer Diamond Shoal, 
about eight miles off the mainland at Cape Hatteras, 
which was undertaken by Messrs. Anderson & Barr 
more than two years ago, has been abandoned, and 
the contractors, after having expended nearly $100,000 
upon the undertaking, have canceled all orders for 
further work. The lighthouse was to have been erected 
for $485,000, the light to be ready January 1, 1892, and 
to remain continuously lighted a year before any pay­
ment should be made. In the effort to fulfill the con­
tract a caisson of iron and steel was built weighing 
1, 200 tons, and towed from Norfolk to the shoals, but 
in attempting to sink it in place the structure was 
totally wrecked and the men at work narrowly escaped 
drowning. The present fight 1s in a tower 165 feet 
high upon the mainland, but in running in toward the 
shore to get bearings from the light, vessels are fre­
quently caught in the currents and breaking seas of 
the shoals stretcblng tar out to sea. 
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TInplate Definitions. 

From Tin and Tinplate, by .Joseph D. Weeks. Tin­
plate, or to speak more accurately tinned plate or 
tinned sheets, is thin sheets or plates of iron or steel 
coated with tin. 

Terne plate is sheet or plat\) iron or steel, covered 
with an alloy of tin and lead, usually two-thirds lead 
and one-third tin. It is this union of three metals, 
iron, lead and tin, that gives rise to the name terne 
plate, terne being the French equivalent of the English 
adjective tern, meaning threefold. The oft-repeated 
statement that terne is from a French word meaning 
dull is incorrect. Terne plate, because of the presence 
of lead in the coating, is duller than tinplate, which is 
frequently called bright plate, but it is not this fact 
that gave rise to the appellation terne, but the union 
of the three metals. 

Taggers tin is a thin tinplate, 30 wire gauge and 
lighter. This name is not applied, as is often stated, 
because the iron out of which the plate is made was at 
one time and is even now used for tags or marks. The 
term was originally used to designate the very thin 
sheet iron which ran below the gauge- " tagged on " 
to the regular gauge-and hence these thin sheets 
tinned are called " taggers tin." 

There is a question as to whether the tin used forms 
an alloy with the iron or is only a simple coating. It 
seems to be more firmly attached to the iron than a 
mere coating would be, rarely, if ever, when the sheet 
is properly prepared, scaling off, but requiring abso­
lute rubbing away to remove it. It is probable that 
the tin coating forms an alloy with the iron. 

The plates thus coated form the well known tin and 
terne plates of commerce, the sheets varying greatly 
in size, from 10 in. by 14 in. to 40 in. by 84 in. ; in gauge 
of plate from 22 to 30 for tin and terne plate and 30 to 
38 for taggers ; put up in boxes containing 14 to 225 
sheets, and varying from 7M pounds t.o 400 pounds a 
box. The standard size of t.inplate is I C coke plate 
10 in. by 14 in. , with 225 sheets to a box, and weigh 
nominally 108 pounds to a box. 

Tinplate is thin sheets of iron or steel, 22 w. g. to 30 
w. g. , coated with tin. It is called also bright tin, tinned 
sheets, tinned plate. The French name is fer blanc, 

or white iron, a name that was at one time used in 
England. 

'l'aggers tin is very thin tinplate 30 w. g. and lighter. 
Terne plate is sheets of iron or steel coated with tin 

and lead. The proportions of these two metals and 
the consequent quality of the terne plate vary greatly ; 
the more lead, the inferior the plate. Roofing plates, 
from their almost exclusive use for this purpose; 
Canada plates, from t.heir extensive use for roofing in 
that country, are other names for ternes. 

Charcoal plates are tinplates, the iron plates of 
which were made of charcoal iron. But few charcoal 
plates are now made. 

Coke plates are tin or terne plates made from pud­
dled iron plates. 

Bessemer plates, Siemens plates, open hearth plates, 
indicate the kind of steel out of which the plates are 
made. 

A mender or return is an imperfect plate returned to 
the tin house to be mended or repaired. 

Wasters are imperfect plates, sold as such. 
Black plate is the iron or steel plates or sheets as 

they come from the rolling mill, having been cut to the 
proper size. They are termed black pickled plates 
after the first pickling or immersion in dilute acid. 
Cold rolled plates after cold rolling. White pickled 
plates after the second pickling, and when they are 
ready for the tin pot. 

• 1 . ,  • 
Large Glass Cells. 

Hitherto glass cells have been blown, and owing to 
this their size has been very limited, the largest being 
only about 22 inches long by about 12 inches or 14 inches 
deep, and the same in width. By the process now suc­
cessfully carried out by Armstrong's Glass Company, of 
Birmingham, tanks and cells of any dimensions can be 
constructed. The process consists in welding or fusing 

J t itutifit �mttitau. 
glass, grooved with longitudinal parallel grooves. In 
laying these, after the trench in the ground has been 
formed, a cement concrete trough is made ; inside this 
trough a layer of pitch or asphalt is run in. Upon 
this soft pitch the bottom sections of the glass slabs are 
placed. Upon these the upper sections of the glass 
slabs are placed, the joints being broken by each sec­
tion. The whole is then run in with pitch or asphalt, 
and covered up with the concrete. 

• • • I • 

NOVEL TOYS. 

On any pleasant day may be found on lower Broad­
way and other down-town thoroughfares venders who 
sell almost anything in the way of novelties. Among 
these may be seen culinary implements, toilet articles, 
cheap microscopes, magnifying glasses, and various 
toys. Nothing takes better in the way of articles for 
this kind of trade than some new toy. Whether a toy 

Fig. I .-ACROBAT WITH MERCURY WEIGHT. 

will probably have a good run can be determined by 
these venders in a very short time. If it takes well, 
crowds gather around him, and he drives a thriving 
business, making money for himself as well as for the 
inventor. If, however, the article is not wanted, the 
vender very soon finds it out, and looks for other 
wares. 

Some of the toys are scientific, others are not. We 
give two examples of scientific toys which have sold 
very well. They are similar in character, and illus­
trate what shifting the center of gravity can do. They 
are both acrobats. The one shown in Fig. 1, and 
designated " McGinty," consists of a paper figure at­
tached to a tube closed at both ends and inserted in 
paper disks which are bent down on the tube, forming 
semicircular end pieces on which the device may roll. 
A drop of mercury placed in the tube completes the 
toy. When placed on a slightly inclined surface, with 
the tube parallel with the surface, the mercury rolls to 
the lower end of the tube, causing that end to prepon­
derate. The lighter end, by its own momentum, 
moves forward until it strikes the inclined surface, 
when the mercury again rolls to the lower end and 
causes another half revolution, and so on. This toy 
moves down the incline with a slow and stately move­
ment. 

The toy shown in Fig. 2 is made upon the prin­
ciple just described, but the round ends of the figure 

plates or sheets of glass together, thus forming a solid Fig. 2.-TUMBLER. 
glass tank, with all the advantages of having the sides 
straight, the bottoms level, and the angles all square furnish the rolling surfaces, and a bullet is used for the 
and to accurate measurements, the blown boxes being . weight instead of a globule of mercury, the body being 
frequently quite the reverse in these respects. Arm- simply a straight paper tube with convex ends. 
strong's Company show at the Crystal Palace one tank .. , • , -
4 feet 6 inches long, made by their new process, which Yearly Tides. 

is briefly as follows : At a recent meeting of the Engineers' Club of Phila-
A mould of iron of the interior dimensions of the tank delphia, Mr. W. S. Auchincloss read a paper on yearly 

is placed into a furnace, and upon this mould are fast- tides. The author stated that he proposed to show 
ened the plates of glass. The furnace is gradually that confined bodies of fresh water are subject to 
heated until red hot. Then an oxyhydrogen blowpipe yearly tides of greater or less magnitude, depending 
or an electric arc burner is introd.uced to heat the upon the nature of the basin or upon the strata to 
edges. A small roller which is attached to the blow- which they are confined, and upon the effect of evap­
pipe is next brought over the junction, and the joint oration if in an open basin. 
formed. When all the joints have been finished the In March, 1885, we had occasion to sink a well near 
cell is left to anneal, and when perfectly cold the glass Bryn Mawr, Pa. Natural anxiety as to the perma­
box or tank, thus formed out of five glass plates welded nence of the supply led us to observe the depth of the 
together, is lifted off the iron mould, being a perfect water at intervals Ot -about ten days. It soon became 
tank, solid throughout, and capable of l�esisting acids evident that the water was receding. In 1886 there 
and alkalies. The same company show an under- was a gratifying rise of the surface and a 'total gain of 
ground conduit for electric cables, formed of slabs of 12 feet. Our curiO/ility was aroused and we deterwined 

to study the law, if such a law existed, of this ebb and 
flow. These observations have been continued during 
the past seven years. We found that in normal years 
the surface of the water reaches its lowest level in 
December, rises until June, and descends during the 
autumn. 

An examination of the amount of the rainfall shows 
that while the amount of rainfall was as great or 
greater during the last half of the year as during the 
first, the level of the water in the welJ. continually 
lowered. Atmospheric temperature had practically no 
effect, as the temperature of the water in the well is 
practically constant all the year round. The depth of 
the well prevented evaporation from its surface from 
having any effect. 

The author believes that the true cause is the result 
of the influences of gravity and of the sun's attraction 
at different seasons of the year. When the sun reaches 
its furthest point south of the equator, gravity exerts 
its maximum influence on the waters of the northern 
hemisphere. The waters of the earth will be drawn 
into the minutest crevices and the surfaces lowered, 
but in .June they will, in a measure, be released and, 
under the influence of adhesion and friction, will be 
held at a higher level than during any other season of 
the year. 

Data obtained from the government records, show­
ing the depth of water in the great lakes, show that 
there is a similar rise and fall, the range of yearly ebb 
and flow being from 12 to 15 inches in our northern 
lakes. So far as we are aware, no data exist for the 
small lakes. More extended research will, we believe, 
secure as complete a recognition of yearly tides as 
physical geography has always accorded to the phe 
nomenon of daily tides. 

The author presented two diagrams, one of which 
showed the rise and fall of the water in the well 
covering a period of seven years, and also the north­
ing and southing of the sun for the s:i,me period. 

The Poor ChiJdren of' New York. 

Mr. Riis, in an article on the poor children of New 
York, in the May Scribner's, says that " in ten years, 
during which New York added to her population one­
fourth, the homelessness of our streets-taking the 
returns of the Children's Aid Society's lodging houses 
as the gauge-instead of increasing proportionately, 
has decreased nearly one-fifth ; and of the Topsy ele­
ment, it may be set down as a fact there is an end." 

" Half the poverty, the ignorance and the helpless­
ness of the cities of the Old World is dumped at our 
door by immigration, " while the procession of the 
strong and the able move on to the West. 

The police census returns show that in 1890 there 
were in all the tenements of New York City, 160,708 
children under five years of age. This does not imply 
that there were so many really poor children, by a 
good many thousand. The census taken more than a 
year ago, for a special purpose, of the .Jews in the East 
Side Sweaters' District, showed a total of 23,405 chil­
dren under six years and 21, 285 between six and four­
teen, in a population of something more than 111,000. 
All of these were foreigners, most of them Russian, 
Polish and Roumanian .Jews. 

According to the tenement house census in New 
York, in the entire mass of nearly a million and a 
quarter of tenants, only 249 children under fourteen 
years of age were found at work in living rooms by the 
sanitary police. This is one of the encouraging facts 
mentioned by Mr. Riis in his article. 

Of the 60,000 Hebrew children in New York, fully 
one-third go to schooL " The poorest Hebrew knows 
that knowledge is power, and power, as the means of 
getting on in the world that has spurned him so long, 
is what he yearns for. He lets no opportunity slip to 
obtain it. Day and night schools are crowded by his 
children, who learn rapidly and with ease. 

" There are 5,000 children in the twenty-one indus­
trial schools scattered through the poor tenement 
districts of New York City. A count made last Oc­
tober showed that considerably more than one-third 
were born in twelve foreign countries where English 
was not spoken, and that 10,000 knew no word of our 
language. " 

Without doubt, the longest step which has yet been 
taken in the race with poverty in New York City is 
the establishing of many kindergartens for the poor 
children, to which access is made easier every day. 
There they get their earliest notion of order and harm­
less play. 

The lack of small parks and playgrounds in the tene· 
ment house district of New York, and the consequent 
perpetual tussles between the children, at harmlesil 
play in the street, and the police, are the chief forces in 
the development of the " tough." The germ of the 
gangs, he says, that terrorize whole sections of the city 
at'intervals, and feed our courts and jails, may, with­
out much difficulty, be discovered in these early and 
rather grotesque struggles of the boys with the police. 

Drunkenness<is the vice that wrecks about half of the 
homes of the poor which do not cause it. It is that 
which, in nine cases out of ten, drives the boy to the 
street and the girl to a llfe "Df shame. 
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RECENTLY PATENTED INVENTIONS. 

Hallway Appliance ... 

CAR COUPLING.-William D. Williams, 
Ogden, Utah Ter. In this coupling the draw head has 
formed at its onter end three prongs, an npper, a lower, 
and an intermediate prong, the latter extending in an 
opposIte direction from t.he other two, while in the 
drawhead is jonrnaled a shaft to which Is attached a 
l ink against which a locking device hils a bearing. 
The coupling conples automatically, and when con pled 
with another of its kind the two drawheads are 
designed to ride together in a proper manner, not 
separating nnder exceedingly heavy lateral strain, 
while the drawhead may also be used to couple with 
the ordinary l ink and pin con piing when neces8ary. 

RAILROAD TIE. - Edward S. Moffat 
and Theodore G. Wolf, Scranton, Pa. This tie is 
designed to be made of a section of ordinary track rail, 
having near its e nds blocks fitting nicely around the 
rail ,  to which the blocks are bolted, the blocks having 
fiat tops to which clips are bolted, the track rails being 
held in place by the clips. A plain fiat har may be 
substituted for the tie bar formed of a rail section, the 
tie bar being embedded in the usual way when tbe ties 
are laid, while the blocks project slightly above the 
surface to support the track rails at the right height. 

CAR UNDER-TRUSSING. - Ferdinand 
E. Canda, New York City. This invention 18 designed 
to secure a depth of truss that WIll  properly support 
the center of the car with a minimnm of material, and 
at the same time secnre the great,est carrying capacity, 
the improvement cons isting in forming or upsetting 
a collar on the trnss rod, integral with it, at a point 
adjoining the position occupied by tbe queen post. An 
auchorage is  thus formed for the queen post, to hold it 
in place and prevent creeping, permitting an even ten­
sion on the truss rod. 

Mechanical Appliances. 

PHOSPHATE WASHING MACHINE. ­
George W. Roberts, Chisholm's Island, S. C. This 
machine has a revoluble washing cyl inder. an elevator 
I:eing arranged to del iver into the cyl inder and a con­
veyor to supply the .elevator, a motor driving the 
cyl mder, the elevator, and the conveyer, and the whole 
apparatus being monnted npon a portable structure so 
that it may be conveniently moved from place to place. 
The machine is adapted to receive the crude rock or 

ore from adjacent cars and deliver the washed material 
into other cars, obviating the necessit.y of carryin g  

away waste material, and it is also apphcable to  the 
washing of various kinds of ore. 

LATHE.-Isaac C. Swisher, Coffeyville, 
Kansas. This is an automatIc metal boring and mortis· 
ing, shaping, turning and screw-cutting lathe, adapted 
as well for mililUg, planing and rifiing. The bed has 
the nsual paraUel shears or ways, on which the tail 
stock, work holder and tool carriage are mounted, the 
tail stock being adjustable, and having means for 
clamping It in any position, while the tool carriage 
and work holder are reciprocated automatically by the 
feed screw. The invention covers various improvements 
connected with the tail stock, work holder, tool carriage, 
head stock and clntch !(Caring, enabling the machinist 
to operate on ohjects of greatly differing shapes and to 

do more accnrate and varied work than is nsnal in this 
class of lathes. 

WHIRL FOR FILLER FRAMES.-Herbert 
Allcroft, Paterson, N. J. This invention provides a 
simple form of whirl designed to afford an even bearing 

for the spindle and support it in such a manner tbat it 
cannot possibly stick. The lower end of the spindle [is 
fiattened where it extends downward into the whirl, in 
bearin�s withm which are journaled anti-friction 
rollers, the end of the spindle passing between these 
rollers. The spindle is · thns held firmly to revolve 
with the whirl, neither the spmdle nor the rollers being 
wor.n, while the spindle rnns easily, sO that as the silk 
or yarn is wonnd npon the qnill. the winding will be 
very evenly and nicely done. 

ORE ROASTING FURNACE. - George 
F. Bartlett and Augustns J. O'Neill, Bntte City, 
Montana. This furnace is designed to be se'f-actuating 
and IS arranged to -permit of conveniently regulating 
the draught to insnre complete combustion. Inclined 
endless carriera are geared together one above the 
other within the fnrnace, a . funnel discharging npon 
the npper end of the npper carrier to Impart motioe 
thereto, while blast pipes crossing the spaces above 
the carriers are provided with depending apertured 
branches, having stirring points at their lower ends 
toward the upper ends of the carriers, a worm geared 
to the shaft of the lower carrier being operated thereby 
to regulate the .peed of the carriers. 

CYLINDER DRAIN (JOCK. - Roy P. 
Capwell, Linden, N. Y. This improved cock is 
designed for automatical ly  draining the water of con­
deusation from the ends of the steam engine cyl inder 
withont waste of steam and conseqnent loss of power. 
The valve body is connected with the ends of the 
cylinder and contains two valve seats adapted to be 
alternately engaged by two valves held on stems pro­
jecting from a lever between the valve seats. The en­
gineer has ready control of the drain cock, being able 
to set it ant of operation or put in into operation when­
ever desired. 

SAWMILL CARRIAGE CANTING BLOCK. 
-Patrick C. Roche and Charles Colclough, Gertrude, 
Ga. A shaft is jonrnaled on the carriage, and there is 
a link connection between it and blocks carrying 
canting dogs sliding in movable guides, the dogs being 
raised and lowered when the shaft is rocked. The 
device is capable of convenient attachment to any car­
riage, and may be expeditionsly manipnlated to throw 
the finished Inmber from the carriage, while it is so 
constrncted that the blocks may be fed to and from the 
saw with the head blocks, and the canting blocks are 
so located with respect to the head blocks that the 
head block setter can manipulate the canting blocks 
wit,hont interfering with the regnlar dnties of the 
setter. 

J titutifit �mtritau. 
LUBRICATOR. - John Sandall, New 

York City. This is an improvement in the feed for oil 
cnps and equivalent lubricators, being a sipbon feed 
capable of nse without a wick to convey the most 
viscons oil from the lubricating device to a bearing in 
an efficieut manner. The siphon feed has a valve 
whereby the qnantity of oil to be fed may be con­
trolled, and the construction is  such that th& sipbon 
may be removed from the lu  bricating device and lu id 
to one side withont danger of the oil oozing ont or 
spill ing, thns destroying the vacnum, the feed tube 
being always filled and ready to be placed back again 
when removed from the cup for pnrposes of cleaning or 
repair. 

SmNGLING GAUGE.-Chancy Avery, 
Pleasant Lake, Ind. This is a simple and inexpensive 
tool designed to greatly expedi te the work of affixing 
shingles to form a roof. The gauge comprises a bow 
spring, with limbs extended in the same direction, one 
l imb wedge-shaped and the other perforated to receive 
screws which attach the gauge to an elongated strip, 
the limbs being oppositl!!ly apertured for a clamping 
screw. In service two of the devices are nsed, one 
affixed to each end of a strip of wood or,metal forming 
a straight edge, made equal in breadth to the weather 
exposure to be given to the shingles, and of a length 
convenient to handle, which may be five or six feet. 

Agricu ltural. 

SHEAF CARRIER FOR HARVESTERS.­
augustns Jewel l ,  Dowagiac, Mich. This is an attach· 
ment for self-binding harvesters for receiving the 
sheave. when bound and depositing them in bunches 
or windrows. It consists of an approximately horizon­
tal rock shaft w ith snitable axial bearings for carrier 
arms jonrnaled therein, and provided with cranks which 
have their ends removed from the axis of the rock 
shaft, there being a set of suitable stationary keepers 
and a corresponding set 01 ancborage bars connecting 
the keepers with the cranks. The beams and supports 
used for attaching the carrier to different kinds of 
harvesters will  vary w i th different macbines. 

CHURN AND BUTTER WORKER. ­
Eric Si len, Kelso, Washington. This is a churn of 
the rotary dasher type, with II pecnliarly constructed 
cream agitator, which will afford efficient means to 
gather and work the chnrned butter before removal 
from the chnrn. The dasher is formed of a spiral web 
upon a longitudinal shaft, the web of the spiral being 
pierced with many small apertures, and there being 
also on the shaft a series of radial beater blades. The 
dasher is located in  the bottom of an elongated churn 
body, and on being rotated by a hand crank the con­
tents of the chnrn are propelled toward one end , there 
being also a retnrn npper current, effecting a constant 
circulation and efficiently disintegratmg the butter 
globules. 

P O I  S O N  DISTRIBUTER. - Franz L. 
Richter, Schnlenbnrg, Texas. This is a machine 
adapted for att.achment to and to be drawn along with 
any form of cnltivator, for distributing pulverized 
Paris green, arsenic, and other poisons in a dry state 
over cotton and other plant.s. The body of the ma­
chine has a fan section and a powder-receiving section, 
with means whereby tbe quantity of powder to be 
delivered may be regnlated. As the machine is drawn 
along, the revolntion of the drive shaft operates the fan 
and an agitator in the poison receptacle, and the ma­
terial is blown through delivery sponts to an engage­
ment with shields whence it wi l l  fall npon the plants, 
over which the shield. are made to extend. 

llIillcellaneou ... 

AUTOMATIC GRAIN SCALE. - Thomas 
F. Gray, Monroeville. Ohio. This invention covera an 
improvement on a former patented mvention of the 
same inventor, improving the construction to enable 
the machine to automatically cut off the supply at a 
point which will insnre an even balance of the scales. 
!Ieans are also provided for cntting off the snpply in­
dependently of the operation of the discharge valve, 
thns enabling the operator to lock the latter valve and 
test the scales to see If they are accurate, the machine 
being snsceptlble of very nice adjustment, and the 
arrangement of parts being designed to insure its dur­
ability and efficiency. 

TYPEWRITING MACHINE.-Eugene A. 
Ford, New York City. This is a machine in which a 
large nnmber of characters may be printed with few 
keys, the type bars being made to register accnrately. 
The invention also provides a simple and efficient quick 
acting carriage-feeding mechanism. The invention 
consists in the novel combination and arrangement of 
parts, the frce end of the type bar carryiug type for 
prodUCing three letters or characters, either of which 
may be brought into position for printing by tilting a 
ty pe bar gnide by means of a lever. 

RECORDER FOR CASH TILLS.-William 
w. Darbee, Oneonta. N. Y. This is a simple device ar­
ranged to take and keep a record of the amouut of 
money received nnd placed in the till hy different sales· 
men. It consists of a lever carrying a pawl and 
adapted to be actuated by the till, a drum carrying a 
ratchet wheel adapted to be engaged by the pawl, and a 
fixed bar over which passes the paper to the drum, 
the paper, as it is drawn over the drum' ench time the 

till is opened, being written npon by the operator on 
an nncovered portion of snfficient size for the record of 
each transaction. 

CHECK, DRAFT, ETC. - William T. 
Doremus, Flatbnsh, N. Y. This invention covers an 
improvement on a former patented invention of the 
snme inventor, to prevent the challging, altering 01' 
raising of a check, draft, or other money order or in­
strument withont detection. It consists of a blanit 
having spaces, numerals and words arranged thereon 
in a manner described, the form belUg also adapted for 
the making of blank receipts and reqnisitions and for 
the filling np of stock certificates, etc. 

FIFTH WHEEL FOR VEHICLES. -James 
W. Taylor, Vermillion, South Dakota. A hinge con­
Dects the fiftb wheel with the wagon body, and the 

reach rod has one end >eell r"d i u a bearlUg on the fifth 
wheel, its rear end turning in a bearing on the rear 
axle, whIle there is also a bearing on the reach rod near 
its forward end from which opposite dranght rods ex· 
tend] to the rear axle. The constrnction relieves the 
fifth wheel of strain and permits the front wheel to 
pass over obstructions without serionsly affectin!! the 
wagon body, insuring easy riding. 

CONSTRUCTION OF VESSELS. - Osborn 
Congelton, Philadelphia, Pa. At each side of the bow, 
but a short distance back from the stem, a plOpeI ler is 
arranged npon a nearly vertical axis, according to the 
inclination of the side of tbe vessel, within snitable 
recesses provided therefor, suitable gearing being pro-­
vided to rotate these propellers, with their outer sides 
moving rearwardly. These propellers are designed not 

only to propel the boat, but, being reversible and 
separately operated, are adapted to furnish steering 
power also. 

L E A K  STOPPER FOR VESSELS. ­
Francis F. Jones, Comber, Canada. This invention con­
Sists of a breach plate made m sections and hinged to. 
gether, to pass in a folded position through the open­
ing in the vessel, being more especiaUy designed for 
rapidly and conveniently closing shot holes or brenches 
in the bottom or side of a warship or other vessel.  
Special devices are al80 provided for releasing the 
folded sections to permit them to swiug into position 
against the outside of the vessel to clo�e the leak. 

WATCHMAN'S TIME R E C O R D E R.­
Henry May. Scranton, Pa. A t ime mechanism revolves 
a dial upon which are panels representing periods of 
time, cleats or clamps on the panels holding checks 
visible through an opening in the covel', which also 
c,alTies a time lock. The mechanism provides for 

absolutely determining how lon� the wat.chman has 
remained at a central station and the time he has been 
absent therefrom, and at what stations he has called 
and the hour, the lock preventing the dial from being 
tam pered with. 

G A T  E. - Martin McDonough, Win­
chester, III. This invention provides means where1)y a 
gate may be constrncted upon a hillside as well as npon 
level gronnd, and be IJositively and convemently oper_ 
ated from either side. Swinging levers are pivoted at 
their npper ends to the gate, one of the levers having 
an adjnstable sleeve to which is secured a weighted 
cord or cable passing over an elevated guide, and the 
gate rides npon the levers in a horizontal position from 
its closed to its open position, aud 'Vlce versa, snow or 

sleet not interfering with i ts proper manipulation. 

F E E  D BAG SUPPORT. - John W. 
Pfeiffer, New York Cit.y. This support is made with a 
spiral spring at each side of tbe bag, through which ex­
tends a chain connected with the .n.pendin� rope, a 
fasten ing device limiting the extension of the spring, 
so that the snpport adjnsts itself to the amount of feed 
in the bag, and the bag will be held in position for the 

horse to conveniently reach the feed, whether there be 
much or l ittle in the bag. 

HOPPLE. - George P. Cole, Saratoga 
Springs, N. Y. This is a simple and secure fetter 
adapted for application to I woo three, or four feet of 
the qnadruped, as may be desired. It has a self-closing 
loop at each end and keepers embracing loosely one 
side or ply of each loop, and secnred to the opposite 
side or ply, whereby the loops may be expanded and 
contracted withont the nse of bnckles or other fasten­
Ings. 

HARNESS HOOK.-Quintis V. P. Day, 
Dinuba, Cal. This invention relates more particularly 
to an improved check rein hook which will safely 
hold the check rein and prevent the horse from dis­
engaging it by any movement of his head . The hook 
has a base portion at the rear end of which is a 
gnard post, II loop attached to the base straddlin� the 
hook intermediate of its ends. 

MOSQUITO BAR FRAME.-Elbridge G. 
Holden, Fulton, Texas. According to thIS invention, 
vertical bllrs are secnred to the rear side of the head 
board, sl eeves having hinged connections wit.h the 
upper ends of the bars, while a mosqnito bar frame has 
its side bars sliding in the 9leeves. An exceedmgly 
simple frame is thus made which may be easily dropped 
into a horizontal position overl the bed or as easily 
tipped np and made to slide behind the head board. 

PHOTOGRAPHIC SHUTTER.-Frank R. 
Hoyt, WatklDs, N. Y. This is a shntter for instanta­
neons work, operated by a spring and released by a 
pneumatic piston. The pivoted and spring-actuated 
shutter is  carried by a snpport to which is secnred II 
spling cateh, its free end engaging a notch of the shut­
ter, tbe beveled npper end of a piston in a pneumatic 
cylinder, operated by compressing a hand bul b, en­
gaging a stud of the catch. 

ANIMAL TRAP. - Samuel H. Burch, 
Russel lville. Ark. This is a simple, mexpensive, and 
positively acting trap, especially adapted for catchin� 
"mall animals, sucb as moles. being very sure to kill 
them when sprung. The trap has an open base, on one 
end of which is pivoted a spring-pressed drop plat.e 
baving spikes on its nnder side, a lever operating a 
trigger extending beneath the drop plate, and there 
being a catch connected with the onter end of the 
level', tbe release of the catch allowing the lever to 

tip up and permit  the drop plate to fall. 
VETERINARY PARTURITION H O O K. ­

E phraim H. Graves, Appleton,. Wis. This hook is 
hinged to an elongated shank, and a sleeve is  held to 
sl ide over the joint of the shank and the hook, which 
may be folded and easily inserted in an ammal, and 
quickly opened and adjusted. 

SUPPORT FOR CHAMBER VESSELS. ­
George .R. Rndrof, St. Lonis, Mo. This device com­
prises an extensible frame held to a support, legs 
being secured to the free end of the frame and a 
vessel-holding basket �uspended from the frame. It 
may be secured In a commode or any suitable device 
and adjnsted to snit people of different heights. 

NOT�-Ooples of any of the above patents will be 
furnished by Mnnn & Co., for 21i cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS. 

ELEMENTARY LESSONS IN HEAT. By S. 
E. Tillman, Professor of Chemistry, 
U. S. Military Academy. Second 
edition, revised and enlarged. New 
York : John Wiley & Sons. 1892_ 
Pp. X, 162. Price $1. 50. 

This work is prepared to meet the West Poi nt curri­
cnlum, and presents in very good form the generali ties 
of its subject. The experimental i l lustrations are gen­
eral ly such as can he reproduced in lectnres, and a col­
lection of forty-six problems is  given at the end. 

' 

MANUEL PRATIQUE DE PHOTOTYPIE. 
By J. Voirin. 12mo. 90 pages. Platee 
and illustrations. Paris. 1892. Ch_ 
Mendel publisher. Price 1 franc 25 
centimes. 

This l i ttle work on phototype i l lustrat ions gives a 
good resume of the operations connected with this pro­
cess, which is better expressed by the term photo-col lo­
grapby. Full directions are given for sensitizing the 
gelatine and stripping the film. The i llnstrations are 
excelleut, exhibiting several enti rely new forms of ap­
paratus. The first plate, which is  a landscape, brmgs 
out a remarkable amount of detail and shows concl u­
sively that the process is capable of application to  
many snbjects that are treated in half-tone. 

ABROAD AND AT H OME. By Morris 
Phillips, editor of the Home Journal. 
New York : Brentano. 

This pleasant l ittle volume-a traveler's guide book­

has a preface written by the well known Mr. A. Oakey 
Hall, a former mayor of New York, but who has been 
a resident of London for the past eight years, and it 
also has a chapter on the restaurants of Paris, by 

Theodore Child. thus giving additional variety. Mr. 
Phillips has something interesting to say on quite a 
range of topics, including especial l y  the good hotels, 
the sol id boarding houses, the means of traveling Com­
fortably, and the best ways of seeing things which wel l 
informed people accustomed to living well  most desire 
to see_ The " At Home " portion of t.he volume in­
cludes sketches in Georgia, Florida, and Cal i fornia, 
pleasantly described by Mr. Phil l ips. 

SClENTlFIC AMERlCAN 
B U I L D I N O  E D I T I O N: . 

MAY N U MUEK. -(N o .  '79.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors of a very handsome resi_ 
dence erected at Sea Side Park, Bridgeport, 
Conn. Two perspect.ive views, fioor plans, etc. 
J. W. Northrop, architect. Cost $17,000 com­
plete. 

2. Plate in colors of a snmmer cottage erected on Dia­
mond Island, near Portland, Me. Perspective ele_ 
vatIOns lind two fioor plans. an excellent design. 
Cost $2,500 complete. 

3. A very attractive summer cottage recently erected 
at Great Diamond Island, near Portland, Me. 
Floor plans and perspect.ive elevation. Cost $2,000 
complete. 

4. A handsome residence in the colonial st.yle of arch i­

tectnre, at Bridgeport, Conn., recently orected for 
W. F. Hobhs, Esq. Cost abont $7,500 complete. 
Perspective view and fi oor plans. J. W. North­
rop, architect. 

5. A one story brick cottage erected at Richmond, Mo. 
Perspect.ive view al1d fioor plans. Cost about 
$2,300 complete. 

6. Several photographic plates of handsome residences 
neal New York. 

7. A snburban residence of attractive desiltn erect.ed 
at Ben.onhnrst, Long Tsland, N. Y. Cost $5.800 
complet�. Floor plans and perspective view. 

S. A very tasteful deSign for a st.air hal l ,  for a resi­
dence in Cleveland, O. 

9. Perspective view and ground plan of St. Aedrew's 
Episcopal Church, at 127t.h Street and Fift.h 
Avenue, New York. H. M. Congdon, architect. 
New York. 

10. Sketch and plans of a convenient and economical 
house. Cost $1,100. 

11. A Cahfornia residence. Perspective elevation and 
fioor plans. A pleasing design. 

12. Perspective and plans of the Manchester Palace of 
Varieties, Manchester. 

13. Examples of English interior decorations and 
furnishings. An entrance hall. A ChIppendale 
drawing room. 

14. M iscel laneous contents : The white stain or effio­
rescence on bricks.-Honsehold pests.-The key_ 
note of an andl tori um.-Curious foundations.­
An Albany house.-To keep iron pipes from rnst­
ing.-The Senate chamber new decorations.­
Don't tnrn the exhaust into the sewer.-Floors 
and their finisb.-Bedroom furni .hing. -Moderate 

price screens, il instrated.-Improved hot water 
heater, i l lustrated. - French observations on 
American constructions.-The compensation of 
architects. - A speaking tnbe and eariphone, 
Illustrated_-Diamond wal! finish.-Fireproofing 
receipts.-An improved hot water heater, illus_ 
trated. 

The Scientific American Architects and Buildera 
Edition is issued monthly. $2.50 a year. Single copie .. 

25 cents. Forty large quarto pages, eqnal to abont 
two hnndred ordinary book pages ; forming, practi· 
cally, a large and splendid MAGAZINE OF ARCHITEC­

TURE. richly adorned with e legant plates in colors and 
with line engravings. ill ustrating the most interesting 
examples of Modern Architectnral Constrnction and 
allied snbjects. 

The Fnllness, Richnes@, Cheapness, and Convenience 
of this work have won for it the LARGEST 'CIRCULATION 

of any Architectural pnblication in the world. Sold by 
ail newsdealers. 

MUNN & CO., PUBLISHERS. 

861 Broadway, New York. 

© 1892 SCIENTIFIC AMERICAN, INC.
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The charoe for Imertwn 'U7id£r this head, is One Dollar a line 

for each imertwn ; about eight 'tIJords to a line. Ad,'er­
tisMnents "must be received at publication ojJtce as .early as 
Thursday morning to appear in the follOwing tveek's issue 

Cutting-olf Machines, 3 and H�", for prompt delivery. 
Send for descriptive circulars and prices. W. P. Davis, 
Rochester, N. Y. 

Acme engine, 1 to b H. P. See adv. next issue. 
.. U. S." metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., BridgetoD, N. J. 
6 Spindle Turret Drill Presses. A.D. Quint, Hartford.Ct. 
For foundrymen's metalliC pattern letters and fignres 

send to H. W. Knil'(ht & Son. �eneca Falls. N. Y. 
Patent Open-Side Planing and Shapillj( Machines. 

Pedrick & Ayer. Philadelphia, Pa. 
Steam Hammers, Improved Hydraulic Jacks, and Tnbe 

FJ:.:panders. R. Dudgeon. 24 Columbia St .
• 
New York. 

Wanted-A patented article to mannfacture for the 
Northwest on royalty. R.. box II. Minneapolis. Minn. 

Screw machines, milling machines, and drill presses. 
'l'he Garvin Mach. Co., Lail'(ht and Canal Sts . •  New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumplnl'(plants. Irvin Van Wle. Syracuse, N. Y. 

The best book for electricians and beginners in elec­
tricity is " Experimental Science," by Geo. M. Hopkins. 
8y mail, $4 ; Munn & Co., publishers. 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill. 
Foot and Power Presses, Drills, Shears, etc., address 
J . S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn. N. Y. 

Wbat dO you want to bny ? We will send without cost 
to you, catalogues, price lists, and information concern­
Ing anything you wish. Pareto Willey & Co . •  26b Broad­
way, New York. 

Competent persoIls who desire agencies for a new 
popular book. Af ready sr.le, with handsome proflt, may 
apply to Munn & Co" Scientific American office. 361 
Broadway, New York. 

QlrSend for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. }i�ree on application. 

HINTS TO CORRESPONDENTS. 
Name8 and A ddre88 must accompany all letters, 

or no attention will be paid thereto. Tbis is for our 
information and not for publ ication. 

Reference8 to former articles or answers should 
give date of paper and puge or nnmber of question. 

I nqulrle8 not answered in reasonahle time should 
be repeated; correspondents will bear in mind that 
some answers require Dot 8 little research, and, 
����

g
tti:d:��:t���:'0e���I�l��t �!

l
k:

i
��:�u%.

letter 
Speci a l  Written Information on matters of 

personal rather than general interest cannot be 
expected without remuneration. 

Scientific A m erican Supplement8 referred 
to may he had at the office. Price 10 cents each. 

Bo ok8 referred to promptly sllpplied on receipt of 
price. 

IUlneral8 .ent for examination sbould be distinctly 
marked or labeled. 

INDE X OF NOTES AND QUERIES. No. 
Gold. to detect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4268 
Vessel, the largest . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . .  4269 
Spunk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4270 
1'empering tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4272 
Horn, to straighten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4273 

(4268) R. M. asks : 1. I noticed by some 
of the papers published in this section of the country. a 
test for gold ore to detect the presence of gold. as fol­
lows : If free oxidized ore, pulverize it and place in a 
cup. Cover with a solution of iodine and let it stand 
for ahont two hours. then try niter paper in it. It it 
gives a purple color after being burned, it contains gold, 
and the deeper the color of the paper the richer the ore. 
Is there anything in the above ? Is iodine a solvent for 
gold? What chemical action takes .Iace? A. The 
iodine dissolves the gold, and the burning forms a 
species of .. purple of Cassius." 2. What other solvent 
besides aqua regia is there for gold ? A. Chlorine. iodine. 
bromine, and probably fluorine. 

(4269) H. B. asks (1) what Salix nigra 
is and what are its properties. A. The bark or root of 
Salix nigra. black willow, has been used in medicine as 
1\ feeble tOUlC and anti· periodic. 2. Also IS tbere any 
such thing as magnetic oil of amber. i ts properties and 
where can it be got? A. The name is senseless; it may 
apply to some proprietary preparation. 3. What is the 
name of the largest vessel ever afloat, and how much 
water did it draw? Was it not the Grcat Eastern ? A. 
'l'he Great Eastern of all modern vessels. See our Sup­
PLEMENT, Nos. 584, 680, 830, for articles about this ship. 
She drew 28 feet. 

(4270) F. T. M. writes : I want to find out 
about the preparation of agaricus (spunk or amadon) ; 
can you recommend me to an authority ? A. It is said 
to be made from dried mnshrooms. Boletus f!lmen­
tarius and othcrs, and to adapt it for use as tinder it is 
soaked in solution of potassium nitrate or chlorate. 
For a very full account we refer you to the United 
States Dispensatory. ed. 1886, page 1562. 

(4271) " Young America "  is mistaken 
when he states that a platinum rod is required in the 
dry hattery described in .. Experimental Science." 

(4272) A. E. P. asks : I should be glad 
to know through the medium of your paper if t here is 
any known remedy for n water cracks " in steel too]s 
tempered in water. especially in the case of rock drills. 
A. There is no remedy for water cracking of steel in 
hardening by any special application. The trouble 
generally originates in the work of forging. Rock 
drills have corners that become overheated by the care­
lesmess or hurry of the blacksmIth. When this has 
been once done to a drill point. the structure of the 
steel is changed and the only restorative is to cut off a 
piece and draw to shape again. Great care should also 
be taken when heating to harden; a slow:flre and time 
for the heat to become even through the metal should 
be taken. Dip in water or sal, water lit as low tem­
perature as the steel will harden. This C� be relldily 

I ,ieutif!, �tUeri'Ju. 
known by two or three trials with the quality of steel 
that you are using. Hardening from too high heat is 
too often the sole cause of water cracking. 

(4273) L. M. asks how to straighten 
horn, not in its entirety, but say a piece Beven inches 
Ion I! by 2� inches wide. for inlaying work. and whicb 
glue would be the best to use. as [ am making the top 
of a horn t"ble ? A. Small pieces of horn can be 
straightened by heating in boiling weter and flattening 
in a press or between clamps in a vise. If it does not 
stay flat the first time. heat the pIeces a little hotter 
tban boiling water. over a fire or in a flame. and put 
quickly into the press. Sometimes hot oil is used to 
heat the piece. in. which makes the horn very soft; but 
as you want to glue tbe pieces to the table top. It is 
better to flatten Oy hot water or dry heat. Good strong 
brown glue is the best. Roughen the nnder side of the 
horn with a eoarse rasp before gluing. 

R. J. McK. ask. how the bulbs of incandescent lamps 
may be tinted.-B. J. C. asks how laps are charged with 
diamond dust.-R. L. M. asks : What Is the process of 
etching on steel and copper ?-P. W. S. asks : How can 
I clarify molas8es ?-A. B. A. says : Will yon give me 
simple rules for chemical nomenclature ?-C. S. asks : 
Have you a formnla for the paste used in making pllper 
into pads ?-W. N. E. asks : Can you give me informa_ 
tion about a benzine pencil ?--H. J. F. a�ks how da­
guerreotypes may be restored.-B. L. P. asks : How is 
German:silver polished t-C. A. W. writes : I am de­
�irous of making a good and cheap boot powder; can 
you give me a formula for one?-I. T. T. asks : Can you 
inform me how soap is mottled ?-J. D. G. asks for a 
formula for lacquer for sheet metal. also matt lacquer ? 
-E. B. L. asks a receipt for a first class mayonnaise 
dressing for salads. etc.-C. E. M. asks : Where ca'l I 
obtaiu formulas for the standard perfumes.-R. H. N. 
asks for formulas of p latinum toninl! baths.-P. C. T. 
asks : What Is the composition of the greasy paints 
med by the theatrical profession ? 

Answers to all of the above queries will be found in 
the " Scientific American Cyclopedia of Receipts, Notes 
and Queries," to which our correspondents are referred. 
The advertisement of this book is printed in another 
column. A new circular is now ready. 

Cleaner. See Slate cleaner. 
Clock. calendar. A. M. Lane . . . . . . . . . . . . . . . . . . . . . . . .  473.(24 
Closet seats, woodworking machine Ifor shaping, 

F. F. Wichard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.276 
Cloth finishing al'paratus. Kirk & Lee . . . . . . . . . . . . . .  473,398 
8l�r��,
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Clutch, pneumatiC, J. Brusie . . . . . . . . . . . . . . . . . . . . . . . .  '73,380 
CO

�!:e:ft���];\� J���\WS�:������I� •. ���.����.� .���: 
Com-freed seat. automatic. J. & L. Qulttner . . . .  . .  
Collar, horse, B . .T. Zahn . . . .  _ . . . . . . . . . . . . . . . . . .... . .  . 
8g::::::��:iciN�;,���a:: Me;;er: : : : : : : : : : : : : : : : :  : : : : : :  
Compasses. blackboard. H. P. Smith . . . . . . . . . . . .... . 
Conveyer, spring, O. L. Jones . . . . . . . . . . . . . . . . . . . .... . . 
8gg�r� 

S
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g��g8�B�c:.��e�n�?��gst..:!��;.�·.',: .... ", '0 '0 '0 '0 .. .. '0: : : : :  
Corrugating machine. W.  J .  Plecker . . . . . . . . . . . . . . .  . 8g�t;,o: ,.c�gP&�I�· ��:

I
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K. Taliaferro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . .  £73,181 
Coupling. See Car coupling. 
Crate for shipping baskets. G. W. Worden . . . . . . . . .  473.047 
Cream separator. centrifugal. C. A. Hult . . . . . . . .  _ . .  473,005 Crusher. See Meat crusher. 
Cruoblng mill, F. A. Wiswell . . . . . . . . . . . . . . . . . . . . . . . .  473.280 g�l�r:.rro�=��!d�: :;I�i,"'��'jjieed::::::::::: : m:� 
Cultivator. disk. A. G. Hili . . . . . . . . . . . . . . . . . . . . . . . . . .  473.257 
Cultivator shovel. C. A. Anderson . . . . . . . . . . . . . . . . . .  472,970 
Curtain supporter and fittings, G. Smith . . . . . . . . . . . 473.131 
Cutter. See Axle cutter. Cake cutter. Meat 
Da;.¥;

t
:�iI, Kl��':;''a�t,:'�· & Pool . .  . . . . . . . . . . . . . . . . . . . .  473,l8O 

Decorticating jute, ramie, and other fibrous 
plants, machine for, F. B. Fremerey . . . . . . . . . . . .  472,988 

Decorticating ramie, etc., machine fOf, P. P. 
Faure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.110 

DeSkbschoOI. G. A. Masters . . . . . . . . . . . . . . . . . . . . . . . . . .  473,O'U 
Bi::"r�

rps".:'�'1or..��bJ��e�
. L . .Bush . . . . . . . . . . . . . . .  473,249 

Bil��l�':f '::���f���i).
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Ditching machine. J. J. Wisbard . . . . . . . . . . . . . . . . . . . .  473.279 
Dividers, J. W. Beaman . . • • . . . • . . . . . . .  0 • • • • • • • • • • • • • •  472,977 
Docket, record. or similar book. E. C. Fry . . . . . . . . . . 473.219 
Bg�

e
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Drier. See JJumber drier. 
Drill. See Grain drill. 
Drill operating device. G. H. Summers et aI

¥73,201, 47'& Drying machine, .J. K. Proctor . . . . . . . . . . . . . . . . . . . . . .  473 
�����
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473 
Electric cable, W. H. Sawyer . . . .  .473.267, 473,351 to 
Electric indicating system and instrument, H. J. 

Haight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Electric light support, G. M. Kim . . . . . . . . . . . . . . . . . .  . 
�:��m� ��bf.ig
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Electric switch. E. H. Johnson . . . . . . . . . . . . . . . . . . . . .  473 
ElectriC switch. F. H. Soden . . . . . . . . . . . . . . . . .  473.132. 473.134 
Electric swltcb. E. P. Warner . . . . . . . . . . . . . . . . . . . . . . .  473.4:l5 
Electric wire conduit. C. H. Wilson . . . . . . . . . . . . . . . .  473.044 
Electric wife banger, T. Imeson et nt • . . . . . . . . . . . . . .  473 
�l��l��"a'.!.'?'t'.I��"H����po�: .�: .�: .�.����::.: : : :  
Electrode for use I n  "Iectro-metallurjlical pro-

cesses. P. Heroult . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,117 INDEX OF INVENTIONS �:;:�g�: ,�:��::��hgl:ri���.�· . . . . . . . . . . . . . . . . . . . . . .  478,006 Elevator controller. Rowntree & Veeder . . . . . . . . . .  473.199 
�e;;���

r ��
tbo,.�i

�� ����ce. H:.Rowntree . . . . . . . . . 473,1� 
Envelope, safety .... G.IIW. Scovill. . . . . . . . . . . . . . . . . . . . .  473.431 Exhibitor, ware, 1.1. O. MacWaters . • . . . . . . . . • • . • .  u .  473,403 
Extension table. F. P. Cobham . . . . . . . . . . . . . . . . . . . . .  473.060 
FabriCS, machine for cleaning and soaping, E. A. 

Rusden . . . • . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,266 

For which L etter. Palene 01 the 
United State8 were Granted 

April 19, 1892, 

&ND EACH REARING THAT DATE. ��:f.tg:i�M�%�&���: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  i��:� 
Feed rack. G. L. & F. Taft . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.245 
Feed trough. J. S. Anderson . . . . . . . . . . . . . . . . . . . . . . . . .  472,971 
Fence. W. D. & T. J. Snowden . . . . . . . . . . . . . . . . . . . . . .  473.092 
Fence, Iron. R. C .

• 
Jr .• & W. A. Stewart . . . . . . . . . . . .  473.028 [See note at end of list about copies of these patenta.J 

Fence post and wire stretcher. combined, G. M. Ad-.:ertlslng slglJ, W, R. Sanford . . . . . . . . . . . . . . . . . . . .  473,239 Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,102 Aertal ShIP. W . .. . RIddle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �73,il« Fence stay, I. K. HOllin!':er . . . . . . . . . . . . . . . . . . . . . . . . . .  473.001 Air bx:akes, comnressor for. D. Dunn . . . . . . . • . • . . • . •  473,302 File and index,�continuous revolving, A. J. Ru-
AlUir::��'f,� ��ro;:l�� .����I�: .�������� :.�� .����':: 473,118 FI\t�����oiie;,ting 'tube 'for; 'G': H: 'Moore : : : : : : : : : : :  t�:8n Amg�t����r:I:�r��

a
t�:ii

0
6r���q.Rj��t{y����� 473,104 �:�:a��?iitetfsea�hnp

gar!i!
e
��r· 'igniting ' iire' un(ter 473,179 Amalgamating SIlver ores, A. Janm . . . . . . . . . . . . . . . .  473,395 I steam boiler of steamoJ" Case . . . . . . . . . . . . . . . . . . .  473.415 

1:ct���tg�i.:w��"I:�·v9.ii wiiy: : : : : : : : : : : :  1i�:� �i:gi����d'i,"O���:.°f·.t:ema�����::::::::::::.:: : : :  tit� Aulmal trap. W. H. Harden . . . . . . . . . . . . . . . . . . . . . . . . .  473,312 Flowers. device for preserving dried. F. T. Annunciator. electrical T. W. Lane . . . . . . . . . . . . . . . .  473.121 Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.980 Armature core for electriC motors. D. Pepper. Jr. 473.0'17 Fork. See Hay tedder fork. 
Ar�����. ���. �:�����������iC . .  ���.h���.�:4�:£: 473,3&1 ��n ���e�ie�O

!�d ' .triiiIier:combined; 'ii: Gam; 473.100 
Armature for electrIC generators or motors, S. H. len . . . . . . . . . . . .  , . " . . . . . . . . . . . . , ' , . . . . . . . . . . . . . . . . . .  . 
ArJ.:?ur;i"rin�·jj: Peppedr·:::.: ·::::::::::.:·:::.: : : '��:�e�w ���D: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  
Axle cutter

! 
. A .  Petti:'ljill. . . . . . . . .  . . . . . . . . . . . . . . .  Furnace for burning liquid fuel, S .  Cox, J r  . . . . . . . .  473.252 

1il�s::�jl�s�a��'i.�t��, l�'f.'¥��ncii: : : : : : : : : : : : :  1�� Galat �ee Watchmaker'S gauge. Weatherboard 
Bag. See Moth proof bag. Gauge.ll. F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.290 Bale ties, machine for making, W. A. Laidlaw . . . .  473,321 Game apparatus, J!:"'. L. Fithian . . . . . . . . . . . . . . . . . . . . . . 473.218 Baled material. sampling device for. C. S. Hun- Game apparatus. J. W. Hale . . . . . . . . . . . . . . . . . . . . . . . . 473.114 ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  473.316 Game apparatus, E. Rei sky . . . . .  . . . . . . . . . . .  . . . . . . . .  473.26b 
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g:�:��:i�:
i
d�S��r:

e
��

t
:��r!��: .�:. �.���: : : .' � : : : :  l�:� Gas

sc��rl�����.
s
" "  .��� . . ��� . .  �.�.����.��� . .  ��: •• �: 473,350 Battery. See Electric battery. Secondary bat- Gas engine, J. A. Charter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.298 

tery. Gas from oil, water. etc., apparatus for separat-
Bed bottom. S. Bertenshaw . . . . . . . . . . . . . . . . . . . . .  , . . . .  472.978 Ing natural, W. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,013 
Bed. folding, L. Sekofsky. . . . . . . . . . . . . . . . . . . . . .  . . .  . . . Gas 110vernors, manufactnre of. Dickson & Hop. Bed protector, J. P. Duval . . . . . . . . . . . . . . . . . . . . . . . . . . .  kills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.003 Bee escape for hives, G. H. Ashworth . . . . . . .  . . . . . . .  Gas retort, Coze & Lencauchez . . . . . . . . . . . . . . . . . . . . . .  473.145 Bicycle pedal, F. Sweetland. . . . . . . . . .  . . . . . . . . .  . . . .  . . .  Gas retort charger. A .  Coze . . . . . . . . . . . . . . . . . . . . . . . . . .  473,143 Blind stoP. Deats & Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  4 Gas retorts. apparatus for charging. Coze & Len-
��<;.'t.

Pl��·/L�;, t�:��es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.197 Gen
c:;:,���� . Be(; Steanl (jr hoi'waier iienei.itor: · ·  473,144 

�gll��'b�a:e� ih.���'t:.tmaii.·.·.·.·. ·.·.·:.·.·::.·.·.·.·.·.·.·.: : :  1�:m GO
I�t���p���:ru�i;:�e���::I���

i
b�J�SAt�T�;��: 473.105 

Boilers, construction of, W. S. Shipe . . . • . . . . . . . . . . .  473.167 Governor for pneumatic motors, automatic, W. 
Book, blank. J. W. Burris . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,291 D. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,338 
:g�i�

r 
a�3:�f.R�� �a�li!::W.

o.¥: S'mit'li: : : : : : : : :  i��:� Gra!�i�:1���·J�fc�:�:�. ��� .����.����t.��.����: 47R,021 
Boring machine, J. Harris . . .  " . . . . . . . . . . . . . . . . . . . . . . .  473 Grain drill, :Munn & Christman, . . . . . . . . . . . . . . . . . . . . .  473,234 
�gW� ���i:8:�v�s��\�"f.

e
h�Bfo:�:���:::::.: : : :  g�:;e: �a�t�:

g
j.FA.Ect-tPe�

ot�: :  : : : . : : : : : : : : : : '. : '. : ': : :  :i�:� Bottle stoPier, D. H. 'l'albert . . . . . . . . . . . . . . . . . . . . . . . .  47.� Grubbin�machlne. C. A. King . . . . . . . . . . . . . . . . . . . . . .  473.191 Box
bO�

ee etter box. Music box. Telegraph 
&����a :it;:.

t
��

e
!.'¥'��rp.������ . . . . . . . . . . .  473,370 

Box covers, machine for making, G. A. Barnes . . . .  473,lSi Hair curfer, J. S. Wertsbaugher . . . . . . . . . . . . . . . . . . . . 4r3,101 
��;c��

st��:�til�
i��:ce: " ' "  . . . . . . . . . . . . . . . . . . . . . . .  473,436 I:����: �:: �'fJ'�[r%

e�tr�
a���ier. Bracket. See Shade bracket. Harness ornament. Pfillller & Kriebs . . . . • • . . .  ' " . . .  473.0'19 Brake. See Car brake. Locomotive brake. Harrow. J. I. Hoke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  473,155 

Brick and tile cutting machine. R. A. Drawdy . . . .  473.301 Harrow. A. Wilfert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.041 
Bridle. L. D. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,396 Harrow. disk. R. W. Hardie . . . . . . . . . . . . . . . . . . . . . . . . .  473,115 
���t�e��:!gg::'de�: ��'1����nger: : : : : : : : : : : : : : : : :  !�:: 1:���:te��J.YJ.

p
�!'lr�

t
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Burner. See Petroleum burner. Vapor burner. Harvester and feed cutter, corn. C. C. Fenno . • . . . .  
Button hook. J .  Van Patten . . . . .. . . . . . . . . . . . . . . . . . . . .  473.035 Harvester. com. Courtright & Powell . . . . . . . . . . . . .  . 
Cable grip. E. R. Guerra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,221 Harvester, com, F. Steffen . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8:��

e 
c':itt�'i,:"F�����'::ld ·:::::::::::::::::::.: : :  !�:�1 1:��:���·r��f�b�·lD�.��'.".i.�: : : : : : : : : : : : : : : : : : : : : :  ti�:&}� 

Camera. See PhotographiC camera. Hat brims, machine for curl1112, T. E. Avery . . . . .  472.974 Ca
��:.� . ?� . ����� . .  ��.��?

s
.��

,
. ������. ���'. � ' .. �.��� 473,35) 1I:� ����?��\�:Wn����o�·. �� .����.' :.':::.'.' : :.' .':: : : : :  �fg:m Candlestick. F. V. Eavanson . . . . . . . . . . . . . . . . . . . . . . . .  473,149 Hay tedder fork. C. & C. A. Silberzahn . . . . . . . . . . . . .  473.243 

Cane juice. purifying, W. V. Fry . . . . . . . . . . . . . . . . . . . .  472,989 Heater. See Steam heater. 
Can
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c
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Cap. J. E. McLoul'(hlin. . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . Heating gad, electro-therallfutlc. Y. H. Soden . . . .  473.133 
8:� ����Tl�: �. ��

n
-b"lre : : :  : : : : : : : : : : : : : : : :  : : : : : : : : :  11�:.
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i�gIfa��I.��: .":: . . .  : .':':?I���:::::::::.: : : : : m:�� 
Car coupling. C. Geschwindner. . . . . . . . . . . . .  . . . . . . . . .  Hinge, J .  Martb.ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,19-1 
Car coupling. W. N. Robinson . . . . . . . . . . . . . . . . . . . . . . .  473.346 Hln�e. J. H. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.012 
8�. ��nt;�1�w.· e.:�po���I.I��� : : : : : : : : :  : : : :  : : : : :  t��:� HO
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Cars, ehain coupling for. J. E. Mullaney . . . . . . .. . . . .  473,014 Tool or reaper knife holder. 
Cars. gearless motor for electriC railway. S. H. Hook. See Button hook. Check hook. Snap 

Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '73,365 hook. Whiffietree hook. 
Ca

�al\�:��
s
�. �?'§'i!�:'t� . �.���.����� . . ���. ����.t.�� 473,368 j:{g�:�:bg�e�?rri'����c:a��a}: . caiks; 'Crocker ' & 473.295 

Cars. boldlnl'( stra
E 

fO� H. A. Hartman . . . . . . . . . . . .  473,255 Bridges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 473.3&1 
Cars, safety gate or. . C. Cash . . . . . . . . . . . . . . . . . . . . .  47a,210 Hub. bicycle. J. U. Mowan . . . . . . . . . . . . . . . . . . . . . . . . . .  473,426 8:g: :��i��

x
,i��h�i� ¥o��¥tI'(J�ibert·:::::::.: : :  m:� �::'J'�?�:�W�p��iz�: L: ����tg�rii::::. :'::::::.: : :  :iU� 

8:����� 
s
�i��::: Gm�Ch�����' 'for' 'grinding" 'iile 473,127 ��i��;��ds���e¥tc ��flt:, 'ulach'inE; for' making: c: 473,010 

car�e�
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D
tl�;':o�l���I.�::::: : : : : : : i��:� Ir01!':' Is:r.,e Plane iro'Ii" 'iii';ce' iron: ' . . . . . . . . . . . . . . . .  473.123 Carrier. See Parcel carrier. Jack. See Lifting jack. 

8:�r�1�tr����I�r\��I •. �: �'. ��.I��.�: : : : : : : : : : : : : : !�:= i�f;.t.
S
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Casb register and Indicator. T. Carney . . . . . . . . . . . . .  473,170 Knife. :,lee Rotary knife. 
Cash register and Indicator. W. G. D0'1clas . . . . . . . .  473,172 Knob attachment. C. Marshall . . . . . . . . . . . . . . . . . . . . . .  473,262 
c
as

��f:1, W.tt?gl�:k��� . 
a
�
p
�:���� . . .  ��. ������ 473,382 Kn

��it� . .  �����: . .  ����I�� . .  :?� . ��������:. �:.� .. 473,001 
Cattle guard. surface. G. W. Miller . . . . . . . . . . . . . . . . .  473,327 Lacing hooks. macblne for making. F. Egl'(e . . . . . . .  473.215 
Centrlful'(al machine, J. Laidlaw . . . . . . . . . . . . . . . . . . . .  473.322 Lamp, electric arc. T. E. Adams . . . . . . . . . . . . . . . . . . . .  473,283 
(Jbain, drive. C. E. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.392 Lamp. electric arc. O. Patin . . . . . . . . . . . . . . . . . . . . . . . . . .  473,0'16 8l::�� �g�;�'ll: ���:�':;

I
�·. !':::':?�?:::::;':::::::: : : : :  i�:r6l t::::g,i�cc:.:l�1����:!��n'l';;I:-Ctg·c�lf.'ii: Arnoiil: !ig:� &���:le J:�bC(:::�b. cli��r.:�· . . . . . . . . . . . . . . . . . . . . . . 473,108 La

IDJ.
s
F ��fv���.� .��� �

Ol
�.�� .���. !�����.����. 473,240 CllIIIp. 5" fllll llild pellcil cllap. La8ti� IIlppe�. J. Jj'. O·Neill . . . . . . . . . . . . . . . . . . . . . . . .  47l).016 

Latchl B. Piers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 
t�:1t��ef.·g'iV!¥:�·jjeu8en::·.·.:·:.·.:·::.:·:::.:: : : :  
Leg, artificial, U. Tanner . . . . . . . . . . . . . . . • • . • . . • . . •  ' . . . 
Lemon squeezer. H. J. Williams . . . . . . . . . . . . . . . . . . . .  473,043 
Letter box, house door, P. Anderson . . . . . . . . • • • • • . .  473,138 
tri�'i!'o����°::.sft.

d
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Lifting laCk. G. P. Brinkman. . . . . . . . . . . .  . . . . . . . . . . . .  206 IAftlng ack. C. F. Hornbeck . . . . . . . . . . . . . . . . . . . . . . . .  
Lightning arrester. M. M. Wood . . . . . . . . . . . . . . . . . . .  . 
t14���:: 
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:::�h� �e!l��' 'for:' 'j: 473, 

Neumann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "3,338 
Lock. See Electric lock. Nut lock. 
tgg�: ti. ¥>i�r�.��.� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  1�m 
Locomotive brake. W. H. Ii'ord . . . . . . . . . . . . . . . . . . . . . .  473,112 
��

m
2;:';:e����'t.��ifi!; �;,��"i:��et�iie::: : : : :  :+H&� 
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������������ •. .  �: .�.����: : : :  :��:m �g::::: :�e"Wi; ��Cp�?�����h�giJI�'i,��
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j': c: 478,378 

''tn\!f���: ' 'See siiafi ·Iubricator: . .  · · · · · · · · · ·  . . . . . . 473,377 
Lubricator, G. S. DunclID . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lumber drier. J. C. Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mall bag fastener. automatic, G. B. Johnson . . . . . •  
Match splints machine for sticking. J .  H. White. 
Mattress making devicei J. E. Beasley . . . . . . . . . . . .  . 
:::�':,�Jh:�����
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Meat cutter. A. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ��a?���No�g�l�:b�tM�K����:. � .���.�.�
r
�:::
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Metal plates. apparatus for pickling. Atkinson & 
Somers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,106 

Metallic vessels. breast or top for. H. J. VogeL . . .  473.274 
Meter. See Water meter. 
Mill. See Colfee mill. Crushing mill. 
Mining cars. elevator for. T. Wakefield . . . . . . . . . . . .  473,275 
Mitering machine. P. Phillips . . . . . . . . . . . . . . . . . . . . . . .  473.429 
Moth proof bag. F. O. Paige . . . . . . . . . . . . . . . . . . . . . . . . .  473,337 
Motor. See F'an motor. 
Motor. G. W. Mings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,328 
Mu

i!�e��?:ille ���:: . ���� . ?� . ��.���n.. ��� .. �����. � 473 150 
Music box. coin-controlled, G. Raab. . . . . . . . . . . . . . . .  342 
Necktie fastener, J. Hayden. " . . . . . . . . . . . . . . . . . . . . .  . 
Nut lock. W. Mansfield . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  . 
Nut lock. W. D. Robinson . . . . . . . . . . . . . . . . . . . . . . . . .. . .  
Odometer and speed inilicator, electric., W. A. 

Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,341 
Oil hurning device, H. '1'. RusselL . . . . . . . . . . . . . . . . . . 473,165 
Oil purifier. R. Metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,326 
Oils, compound of snlpbureted. W. D. I"leld . . . . . . .  473,300 
Ore separator. �. G. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . 473.066 
8�:g;,:���hWYi��

ar
6<oi 'for' 'bass . re'eds' of.' if: w: 473,383 

Hedgeland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,998 
Oven, baker's, J. J. Pfenninger . . . . . . . . . . . . . . . . . . . . . .  473,018 
���i��: ::l:tg�:%rn;oU ft�:enport: ·. ·. : : ·. : :  : : : : : : tiU�� 
�:a�

inle�
o�e;tl!g ����h . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,008 

Padlock. C. A. Larson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.192 
Padlock. combination. E. P. Caldwell . . . . . . . . . . . . . .  473.059 
Paint, J. Haake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,391 
Pan. See Dust pan. 
Paper folding mechanism. J. C. Fowler . . . . . . . . . . . .  473.068 
Paper sheets In quantity. appliance for holding. 

T. J. Vlncentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Parcel carrier, S. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pearl ribbons, manufactUring, O. Fritzsch . . . . . . . .  . 
���

g
�� ;��\nc'la:p, 'l°I'l�I!�'!;::::::::.·.·.·:.·.·:.·.·.·.·. �73,200 �:�, ::��:���4L��:B�is���.��: : : : : : : : : :  : : :  : : : :  � :.':: � :�:;flA 

Penholders, erasing attachment for, F. B. 
Krause . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,423 

Petroleum burner, F. E. IJ'orster . . . . . . . . . . . . . . . . . . . .  473,067 
Phaeton, W. N. Morrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �73,330 
PhotographiC apparatus, coln-operated. W. H. C. 

Bernitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
PhotographiC camera, F. Servus . . . . . . . . . . . . . • • • . . . .  
PhotographiC shutter. G .  F .  Green . . . . . . . . . . . . ... . .  . 
PhotographiC shutter. F. Servus . . . . . . . . . . . . . . . . . . .  . 
�i:�g �����l'W�

e
R:d�·. ���I���.:::::::::::.:: : : :. 

Plano fiange. W. W. Shailer . . • . . . . . . . . . . . . . . . . . . . . . .  � 
Pia

b�;��i.
Sj ���'}1��f,����. ���. ��.���.���. ��: 473.001 

Piano. upright, J. O. Fischer . . . . . . . . . . . . . . . . . . . . . . . . 473,:n3 
Pill or tablet machine, W. T. Sears . . . . . . . . . . . . . . . . .  473.432 
Pipe. See Blow pipe. Tobacco pipe. 
�1�[�n�g������;\v�.

J
Tt�:;:'.i's��: : : : : : : : : : : :::::: :: :�w.I 

Plalter blade, C. C. Emmon$ . . . . . . . . . . . . . . . . . . . . . . . . .  473,303 
Plane iron, E. A. Schade . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,001 
Planter. com, J. E. Berln!': . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.413 
Planter. seed, A. Neely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.124 �l:�t:� ����� �g: �������:: 1:·:�If�ow·.:: : : :  :�:� 
Iq��

e
c��t���·J.\f.

e
L�li!i: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  m:� 

?ost. See ]i'ence post. 
���:��v�Nt;�arr!c;Pt!�I�tr�i.' 0: RYliinii.���·�: m:� 
Press. See Baling press. Domestic press. 
Pressure regulator. H. Giessenbler . . . . . . . . . . . . . . . . . 473.069 
Printing machines, inking apparatus for, C. B. 

Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,142 
Propeller. J. '1'. Baldwin . . . . . . . . . . . . . . . . . . . . . . . .  � . . . .  473,374 
Propeller. H. Petersen . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  478.017 
Protector. See Bed protector. 
Pulley. H. H. Kendrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,119 
��ll��: f�¥�I�c:f;'g����t sO(;kman:: : : : : : : : : : : : : : :  m:�� 
Pulverizing Bods, manure, etc., machine for, B. F. 
Pn!;,

a
:ll�B:iiigiiins: : : : : : : : : : : : : : : : : : : : : :  : : : : : : : : : : : :  :i�::!l 

Rack. See Feed rack. 
Railings, bracket and supporting device for, A. 
Rairjof��71� ·N:eison::::::::::::::::::::::::::::::::: :  :iU� 
Railway, A. C. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.227 
Railway signal. U. S. Jackson . . . . . . . . . . . . . . . . . .... . . .  473,190 
Railway Signal, electriC, J. 111. Brasington . . . .... . . .  473,288 
Railway switch, C. E. Garey . . . . . . . . . . . . . . . . . . . . . . . . . 473,387 
Railway switch stand. Newell & Mohle . . . . . . . . . . . .  473,335 
Railway system. multiple arc, S. H. Short . . . . . . . . .  473.361 
Raib';�fi f��IlWp��

�
?��� .��� .����I.�:. :�:. :���.���: 472.982 Railway tie and chair. C. P. Howell . . . . . . . . . . . . . . . .  473,0'11 

Railways. converter system for electriC. M. W. 
Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  473.253 

Rake. See Hay rake. 
Rand guard, J. L. Packard . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,428 
Reel. See Harvester reel. Wire supporting reel. 
Refril'(erating apparatus, D. L. Holden . . . ... 473.lb7. 473,176 
Refril'(erating machine, D. L. Holden . . . . . . . . . . . . . .  473,156 
Register. See Casb regist.er. 
Registering sales of tickets, etc., apparatus for, 

C. P. Gott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,113 
Regulator. See Pressure regnlator. Teethregn-

lator. Watch regulator. 
Rheostat. A. C. Carey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,209 
�i��·fO�:i::�:;:;:t���'ii. V. Bernhardt . . . . � . . . .  473.139 
Rod. See Spray rod. 
Roof, portable. E. Rankin. Jr . . . . . . . . . . . . . . . . . . . . . . . .  473.128 
�g�':iJa:g�{�W: ���ei.sn·er:::::: :::::::::::: :: : : : : 1ii:rri Saddle. E. F. Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,993 Sash balance. J. W. Sheppard . . . . . . . . . . . . . . . . .. . . . . . .  473.129 Sash balance. C. E. Whipple . . . . . . . . . . . . . . . . . . . .. . . . .  473,169 Sash cord. L. Binns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473.287 Sash fastener. G. Gibson . . . .  . 473,389, 473,390. 473.418, 473,419 Sash holder. J. G. & W. B. Allbright . . . . . . . . . . . . . . . . 473.137 Sash holder. C. Schelbel. . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  473.254 Saw filing machine, G. N. Clemson . . . . . . . . . . . . . . . . . .  473,294: Saw. meat, G. F. Sellstrom . . . . . . . . . . . . . . . . . . . . . . . . . .  473,130 Skwmill carriage, J. P. Hanson . . . . . . .  , . . . . . . . . • • . . . .  472,995 Scalper and grader, combined. J. B. Martin . . . . . . . . 473.425 Seat. See Coin-freed seat. Wagon seat. 
Secondary battery, H. E. Dey . . . . . . . . . . . . . . .  .473.146, 47a.147 
�:����fo�

ac
���'6r!a�

l
�e�:�a1or: ' Ore .eParator: 

473.324 
Sewing machine for finishing buttonholes, 
Se,J�:I��@��m:�;':,iiiDii ' attaciiment: ' ii:"w: 473.178 

Hock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,000 �R:1:�:��r::·:��gfn':;: �e:ic����E��ontagiie : tif:#I§ 
���l ��fl�a;:t

r
e.��'l!l�e'Io�n!��

n
��Iiaited; 

473,269 
J. P. Culver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.\& 

ShlPl R. P. Garsed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,991 
�g�!I�OgS!· 6.iJ.¥t:!.\or·,jiiovel:· · · · · . . . .  · . .  · . .  · · · · · ·  473.222 
Sil'(llal. See Railway signal. 
Signaling sy&tem ... H. A. Chase . . . . . . . . . . . . . . . . . . . . . .  472 . 
Slate cleaner, A. Thurber . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Slate. double, S. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Slate mumer, E. L. Krans . . . .  " . . . . . . . . . . . . . . . . . . . .. . . 
�::'a":�gg�.sX��I:;;s�: .�����: : : : : : : : : : : : : : : : : : ·. :  
�gr.fe�i��kCa�i.h)��:s�· of' and' miicIiiiie for; c:'ii: 473,315 
SOI:'��'lph;'iiim: : : : : : : : : : : : : : :  :::::: :::::::::::::: : : : Spark arrester, J. A. Paullin . ... . . . . . . . . . . . . . . . . . . . .  . .  
���11�ci'1��'Y:·�pfe�.?��.I� •.

• ::::: .• :.�:.:: . •
. .  :: : : :  SpoolllljJ IlUldllne. J. W. Foster . . . . . . . . . . . . . . . . . . . .  . 
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Spout, sap, L. R. Tabor . . . . . . . . • • • • . . . . . . . • . . . . • • • . . •  473,270 Spray rod, W. Wainwright . . • • • • • . . . • • . • • . . . . . . • . • • •  473,037 �f!�:I:::;h�t���:�t, 'j;: ii: TUiio<ih·. ':::. ':::.:: : : :  i�g:M� Stand. See Railway switch stand. 
���!indr::,'ie�albi-sM�=<ie' 'or ' sett£ng' 'foi-;'C: 0: 473,161 

Arey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,053 Steam heater, Cox & Clark . . . . . . . . . . . . . . . . . . . . . . . . . 473,251 Steam or bot water generator, D. A. Dickinson . . .  473,109 Stirrup, A. Mayer . . . . . . . • . . . . . . • • • • • • . . • • . . • . . . • • • • • • •  473,ID5 Stopper. See Bottle stopper. Stove, gas, F. W. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,285 Btove�, ash snd coal guard for Franklin, P. 
Sto�:�C:ae: i;unier 'for: 'siirk' & ·siimmers',', .: ..... : : : : :  ��g:�6 
�toleJ1Eg�y ���t��i��. ?r. ���.��� ���.i�.� ���: �'. �: 473,052 Strap fastener • .J. B. Corser . . . • . . . . . . . . • . . . . . • . • • . . . . 473,297 �treamB, device for regulating the flow of, C. Boeckh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 473,205 Street sweeping machine, C. Z. O'Neill . . . . . . . . . . . . .  473,163 StUd, shirt, M. E. Oppenheimer . . . . . . . • • . . . . . . . • . . • •  473,336 Supporter. See Curtain supporter. Garment supporter Surgical table, C. N. Leonard et al . . . . . . . . . . . . . . . . . .  473,122 
�:irJ\i?S:;' ���\�ic ' ijwitch: . . Raliway' switch: 473,163 

'l'rolley switch. Table. See Extension table. Surgical table. Table. Good & Whipple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,151 
�����t;.�ur.it�i,l'I:\:n.ii:WUdei-: : : : : : : : : : : : : : : : : : :: : : :  m:8"15 Telegraph box, district, C. Selden . . . . . . . . . . . . . . . . . . 473,024 Telephone exchanges, testing apparatus for trunk lines of, C. E. Scribner. . . . . . . . . . . . . . . . . . .  473,089 Telephone receiver, E. C. Hess . . . . . . . . . . . . . . . . . . . . ... 473,256 Ticket holder, W. H. Thayer . . . . . . . . . . . . . . . . . . . . . . . .  473,135 Tie. See Railway tie. Tire, pneumatic, E. IDbricht . . . . . . . . . . . . . . . . . . . . . . . •  473,034 Tires, tool for tightening wheel, W. H. Hamblen. 473,22.'1 Tobacco pipe. E. Dannenberg . . . . . . . . . . . . . . . . . . . . . . 473.212 Tobacco pipe, J. F. Schulholf . . . . . . . . . . . . . . . . . . . . . . . .  473,088 Tool or reaper knife holder, L. W. Butler . . . . ... . . .  473,053 
��:c��We:B�'ti!"��d��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  !+g:�� Trace connection, H. O. Stahley . . . • . . . . . • . • . . . • • . • •  473,09( Trace iron, W. J. Dankworth . . . . . . . . . . . . . . . . . . . . . . . .  473,299 Trap. See Animal trap. Lead trap. Tree prop, D. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,412 
��g�:h.s���\�el�r�����' ' ' ' ' ' ' ' ' '  . . . . . . . . . . . . .

. . .  473,362 
TrUCk, barrel. J. M. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.381 Type, machine for nicking printing, Topliss & Kay . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  473,271 Type setting and distributing machine, R. W .. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,405 Typewriting machine attachment, C. J. Re���,236, 473,237 Typewriting machines, inking device for, Higgins 

& Jenkins. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,999 Umbrella support. H. H. Pattee . . . . . . . . . . . . . . . . . . . . .  4n,016 Valve for beer coolers. M. Bensinger . . . . . . . . . . . . . . .  473,248 
�:l�� f��: f;�t-O�.RA.���·::::::::::::::::::.::: t{g:� Valve, slide, J. A. Haley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,152 Vapor burner or plumber's torch, H. A. Kerslake. 473,159 Velocipede. D. J. Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.196 ,Telocipede, ice, J. C. Stevens . . . . . . . . . . . . . . . . . . . . ... . 473.434 Velocipede saddle, A. I.J. Garford . . . . . . . . . . . . . . . . . . .  473,388 Velocipede wheel, C. D. Rice . . . . . . . . . . . . . . . . . . . . . . . .  473,408 Vessel, F. L. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,406 Violin peg, G. H. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,347 Vise, H. C. Rasner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473,343 ��g� ��:�rlf.gE�b��f.,y���� ��.��: : : : : : : : : : : : : : : : : :  !�:m 
�:;lh��P:I�t�t;;.r,;'��i��io�o�:;\��1f.gj:'§ctt¥��: !+f:tM Washmg machlne, G. V. Blackstone . . . . . . . . . . . . .. . . 472,919 
�:���n:.,���r���S�E� k�����t�fe;: : : : : : : :  :.: : : : :  !Z.�:!� Watch, stem winding and setting, E. H. Flint . . . . .  472,987 Watchmaker's gauge. E. Beeton . . • • . . . . . . . . . . . . . . . .  473.286 Water chsonels, method of and apparatus for lining, C. H. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,009 Wa.ter meter, rotary. T. Woollens, Jr . . . . . . . . . . . . . .  4:73,046 
������r ��:"�ef��'i;d!'w-te¥Ederwood . . . . . . . . . . .  473,098 
Wheel chock, I. H. Hayward . . . . . . . . . . . . . . . . . . . . . . . .  472,997 Whlffietree, W. H. Holsclaw . . . . . . . . . . . . . . . . . . . . . . . .  473,226 Whiffietree hook, J. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,311 Winker brace support and buckle, C. C. Schwaner 473.C22 Wire supporting reel, W. S. Livengood . . . . . . . . . . . . .  473.160 Wood and metal work, ornamental, A. B. Came-ron . . . .  " . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,115 Wrench, C. LeMh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473,007 Wrench, J. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  473,ll2ti Wrench, J. A. Zander . . • • . . . . . • • . . . . • . . . . • • • • • • • • • • • •  4:�3,048 Zinc, producing metallic, P. C. Choate . . . . . . . .  _ . . . .  473,136 

TRADE MARKS. 
Beef, liquid extract of, E. A vila. . . . .  . . . . . . . . . . . . . . .  20,997 
�::�: �:���� � ��sclj!����:\�ewing·c·omi;any: : :  �;� Beverages or nutrient beverages of fermented milk. fermented, American Milk snd Kumyss Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,979 Bicycles, Sercombe-Bolte Manufacturing Com-pany. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . .  . .  . .  . .  . . . . .  . . .  21,014 Boot and shoe polish, A. B. Austin . . . . . . . . . . . . . . . . . .  20,918 Buttons, braids, bindings, and buckles, E. W. Bloomingdale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  20,982 Candles, Chsodler & Rudd Company . . . . . . . . . . . . . . . .  21,017 
ca���, �if::���ri�d !���s, vX!��r�t;�' ����:ri'l� Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,980 Carriages, two-seated, S. R. Bailey & Co . . . . . . . . . . . .  20,981 Cheese, fancy full-cream Canadian, A. Ii'. 
Cig:::.clf.ax��arez·.·.·.·.·. ·.·.·.·.·.·.·.·.·.·.·.·.·.· .
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.

.
. : .. : : : : :  �:� Cigars. W. G. Marshall & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  20,988 

cle�fcirlfin':t�;:x��101'i[es r(l��::'�o������ . •  :��� 21,011 Corsets, E. Schwelnburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,006 DentifriCiI A. Lilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,999 
lt���icRS����h=:8.d���s���&acl.�� .. I.��.i�:� n:m� 
IIg��s?E��:�O::::::::::::::::::::::::::::::::.: : :  �:� Hooks and eyes, Richardson & De Long Bros., 
HOSiery, Wayne Knitting Mills . . . . . . . . . . . . . �,.� .�� �;= Ivory and articles made or formed thereof, arti .. fIcial, Eburnea Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  21,(()8 Leather and boots and shoes made thereof, C. T. 
Mea��,e����!ge��h£�I�=��d' food ' pro<t"ucts' 'In 21,003 

:u�i:� �3;11t ��t��:;�ig�·AJ�'Se�����::i��: 21,005 Medicine for the cure of headache, proprietary, J. L. McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  20,987 Mineral water. natural, Highland Mineral Spring 
Oll,�t;�: X����cldeii: : : : : : : : : : : : : : : : : : : : : : : : :::: : : :: �:� Polish for wood, glass, and metal. R. A. Schultz . . . 21,007 Remedy for dyspepsia or stomach troubles, E. L. 
sal:.,�ri�w.e],:�ei-: : :  : : : : : :  : : : : : : :  : : : : :  : : : : : :  : : : : ::: . : :  �:� Snulf, Bruton & Condon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,012 SpeCific for cholera infantum, L. A. Davidson ... . . .  20,985 Stone pavements, paving blocks, copings, and 
Sto��:�����::s���ri������i�i!i!:����iig.oH 21,015 
Vet��ri:��emedieB: H: ·wiiii.iiDi ... ·. : .. .. .. .. .... .. . :: ..... '.: : :  �1& Watch cases, Fahys Watch Case Company . . . . ... . . .  20,990 Whisky. rye and bourbon. Cushman &; Co . . . . . . . . . . 20,910 

DESIGNS. 
Bottle, C. Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ' " 21,495 
����c:n.rci�.ir��W;,e�Older; '6: ·Gr8ii::::::::.: : : ·. ·. : :  �l:m Metallic box,�H. A. Weihman . . . . . . . . . . . . . . . . . . . . . . . .  21 473 Monument, \'V .  H. Perry . . . . . . . . . . . . . . . . ... . . . . .  21,474, 21'475 Pedestal, A. J. Windmayer . . . . . .  ' " . . . . . . . . . . . . . . . . . .  21:492 Plate or similar article, F. Guilleaume . . . . . . . . . . . . . .  21,476 Pocketbook lIaps, etc., comer for, J. N. Proven-
Rui'Fn�'oi-'i-ii<ihiiig: 'A:.·:Back::::: :::: :::::::::: :.: : : : :  �H� Sachet or pincushion, W. H. Plumb . . . . . . . . . • • . . . . . .  2(490 Spoon, B. S. Josselyn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,469 Spoon, etc., J. W. Maillot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,470 
�oon, E. W:. Shannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,472 ase, F. GUllleaume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  ' " 21,477 Vase or similar article, F. Guilleaume . . . . . . . .  21 491, :11,494 Watch case, T. Benfield . ·  . . . . . . . . . . . . . . . . . . . . .  21,478 to 21,489 

A printed copy of the specification and drawing of any patent In the foregOing list, or any patent In print Issued since 1863, will be furnished from this Office for 25 cents. In ordering please state the name and number of the patent desired, and remit to Munn & Co., 361 Broadway, New York. 
ve<{.�0��1��n.ci;�nL� I1f::�e':,�l'o:: ����eg,blh:hlo�: 
fOlng list, provided they are simple. ata cost of UO each. f complicated the cost will be a little more. Ii'or full Instrnctlons address Mnnn & Co., 361 Broadway, New York. Otber foreign patenta may aIllo be obtalued. 

J titutifit �tutritau. 
Inside Page, each in sertion • •  "a cents a line 
Back Page. each in Merti on • • • •  $1.00 a line 
The above are charges per agate line -about eight words per line. This notice shows the width of the line. and is set in agate type. "Engravings may head adver­tisements at the saIlle rate per agate line, by measure­ment. as the letter press. Advertisements must be received at Publication Office as early as 'rbursday morning to appear in the following week's issue. 

SC1"eW Cut­
ting Auto­matic Cross 
Feed, etc. 

Catalogue 
Free 

orall our 
Machinery .. 

�eneca Falls Mfg. Co 
----

FOR SALE or TO RENT 
The premises formerly occupied by The Stiles & Parker tr:���it�fjgg��t�'ri�' ���d��:nfu��li:r�f�nrie��&i horse power boiJer, engines, traveling crane, blower and main lines of shafting. Everything in first-class order. Photographs sod plans furnished on application. 

E. W. BLISS C O.,  LIMITED, 
17 Adams Street, Brooklyn, N. Y. 

Improved Screw Cutting 

Foot and Power. LATHES 
Drill Presses. Shapers, Band, Circular, and Scroll Saws. Machinists' Tools sod Supplies. Lathes on trial. 

IJF Catalogue mailed on application. 

SEBASTIAN L ATHE COMPANY, 
44·46 Central Ave., Cincinnati, O. 

Two handsome photo-engraved display sheets 
����:gi Improvements in Air COID:p,ressors," 
U Recent Improvements in Rock DrIlls," mailed free to any one who will cut out this advertisement and mail it to us with his name and address. INGERSOLL-SERGEANT DRILL Co. No. 10 Park Place, New York, U. S.A. 

II] Wo f"\DEN T'AI.'KS FOR R A I L R O A D S 
V 1'U'1 0WATER WO�� 

LA."F(GEWAiER TA. t-H� M i lLS . FARMS & c  
p\.ANS &.�SPECiALTY. S ·C Ol't'lPLCTE ST;CK O .  

S PEC!F lCATIONS F URNisHED � L MBER FOR F O U N O ATIONS &TOW[RS W.E.cALDWELI.&C� 
N '  2 1 7  E M AIN ST. L OU I S V I L L E  Kv 

T H E  WA R D E N  M FC .  CO.,  
Germantown Junction, Phila, Pa. 

BOI L E R S  
HORIZONT A l" VERT I C A l" L O C O M O TIVE Msoning Vertical BoUer, Large H. P. in small space. 

\tV arden Purifier, insures clean water for boilers. A tkinson �'eed Water Heater, no back pressure on engine 
ur Send jor Cataloatw. 

JENKINS' UPRIGHT CUSHIONED 
POW E R  H A M M E R .  

ns In 
.:=--�'-.-'::.-::-" good sod For 

LEARN WATCHMAKI N O .-t�r�il��,; School for Watchmakers, Journeymen and Apprentices. For terms address W. F. A. WOODCOCK, Winona, Minn. 

" ECONOMY IS WEALTH."  
CanvRssers wanted to sell the N f'W Mo­
del Jiull Typewriter. Why will 
people buy a $ 1 00 machine when $30 will 
purchase a better one' Send for i l lustrated 
catalogue and terms to County Agents. 

Address N. TYPEWRITER CO. 
6 1 1  W 81lbinJrton Street. Boston. :\1&88. 

Mention SCientific American, 

WANTED, A MECHANICAL EXPERT To furnish a ruachlne to further a patent. Address R. M. 1NGALLS, 658 West Main Street, Louisville, Ky. 

The Shimer Cutter Heads 
45.000 S O L D .  To WOrk Car Siding, Flooring 

��uff'b�J'if. s�:E ;a�� Blinds. Cope Heads to match. 
Sa.m'l J. Sbimflr & SOD., Centre St., Milton, Pa. 

MA!fUFACTURED BY 
W I LLIAMS BROTH ERS, 

ITHACA, N .  Y.,  
Mounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

Brothers 

Automatic Shell-Ejecting Revolver 
HILL: He pays 

THE 

Express 
Charges 

Full Nickel·Plated, Rubber Stock, Cen­
ter Fire. Entire length 8 inches. Weight 16 
38 calibre. Only 3U in. barrel. Long fiut�e,d_ " , .. ., . ..,-;" -:..:,'<' 
Shooter and a beauty. CUT THIS OUT 
your order and we will ship the Revolver you ex· 
Ril��tC�sOr�r!�f'��:I��i�,���'i��ets�ea��llte:�����K�� 
�!;�sO c?t\'I:r��e';�u�y ��tRfJ�n!nJfta��rsbe ���u:��� 
at ou� expense. When cash accomnnuies the order we 
give FREE a hox of flttrtrld",e •. W. HILL & CO. 
tor. State and A dams Sts. (formerlyl "  Madison St. ) CHU)AGO .. 

The most Succelllilful Lubricator 
'for Loose Pulleys In use. 

V A N  D U Z E N ' S  PAT E N T  
O O S E  P U LLEY O I L E R  

recommended by those who have 
for the p:..st four years. Prices 

very reasonable. Every user of machin· 
ery should have our " Catalogue No. 56," sent free. Mention this paper. TAN DUZEN " TIFT, Cincinnati, Ohio. 

Capitaine's Improved Patent 

P E T R O L E U M  E N C I N E  
1 to 1 0  H. P. 

No Benzine. The Cheapest. Best and most Reliable Engine in the market for every description of work. Cost about 50 per cent. less than other makes. Con­sumption of Petroleum the smallest possible. Can be used anywhere. No danger. No engineer. A perfectly safe motor. Adapted to stationary, locomotive and boat purposes. Patent utilization or representative wanted. For particulars, apply to F. M. Grob & C o . ,  
Leipzig-Eu tritz�cb, Gerutany. 

SOME APPLICATIONS OF ELECTRIC Transmission.-A lecture by .f4�rank J. Sprague, delivered 
ln the Sibley College course, explaining the various 
�peet���n o��aa������r:!!e:r�7�gro�1�c;�aitle�re�I�: 
�gr:eli��.th{ytignI4 �h�!�:::?g�s�h���r:l��aefn ms��i�� TIFIO AMERICAN SUPPLEMENT, Nos. 1' 41", 7 08, and 
"'"9. Price 10 cents each. To be bad at thiS Office sod from all newsdealerS .. 

The Belknap Little Giant Water Motor Best Water Motor, most powerful and efficient machine on the market. Electric Motors and Dynamos. Combined Water Motors and Dynamos. Cyclone Coffee Mills for Grocers' use. Combined Motor and Mill in one case, run hy water or electricity. 
Write jor Circulars. 

BELKNAP MOTOR CO. , 
23 Plum St., Portland, Maine. U. S. A. 

I NVE NTORS' I D EAS �':,�kf::�oSh�r'!,"l;lcal 
M I L I ,IKEN & D'AMOUR . 

p y 
Cor. JOHN AND DUTCH STREETS. NEW YORK CITY. 

Machinists, Pattern ana Model il'Iakers. 

THE P REMIER CAMERA 

Is TH E: B EST IN M A RKET. 
Simple of Manipulation. 

Plates o r  Films are used. 
The Sh utter I s  always set. 

PR I C E  $1 8 . 00. 
Send for Catalogue and copy of Modern Photography. 
W El  M A K E  A LL K I N DS O F  CA M E RAS. 

ROOHESTER OPTIOAL OOMP ANY, 
14. S. Water St" ROCHESTER, N. Y. 

45 sold in '881J 
2 288 sold in '89 
.-JI • •  1I!:: .-JI'D sold in '90 

sold in '9 . 
.-JI'U •• UUIUI will be sold In '92 

A Steel Windmill and Steel 
�Q��� Tower every 3 minutes. 

o::r These figures teli the 
story of the ever-groolVl ng. 
ever - going. everlastinB 
Steel Aermoter. 'Where 
one goes others follow. 

and we "Take the Country." 
Though suld, we were unable to make all of 
the 20,049 Aermoturs in '91. Orders often 
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<c _ tion,and none has yet been shown " 3 
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of wheel angle, :�:���u�el������C;;:[ :f:� !. � surface the of air to rotation, ubstructions in the r+ � 
wheel, �uch as heavy wooden arms. obstructions before the J en 
wheel, as in the vaneless mill. and many other more abo ::E C 8tr1lo'le, though not less important questions. These I» " 
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'92 we furnish the most perfect bearings ever g) CD put in 8 windmill. and have made an exhaustive ra- :s � VWI�� w'!�tt�:'o��!t���?e� 11��d 1;�w':��lf you !!! S! 
want the tower you don't have to climb (the Steel Tlltln" <D «Ii Tower) and the Wheel that runs when a.ll others stand still, Pi .: 
that costs you less than wood and lasts ten times as long r+ 0 
(The Steel Aermotor) or if you want B Geared Aermotor to CD C 
churn, grind, cut feed, pump water, tnrn grindstone and C. rt 
saw wood, that does the work of 4 horses at the cost of .... � 
one ($100), write for copiously illustrated printed matter, A1 O!t 
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_eil 8LS., Chicago, or 27 and 29" lfeale St., �an Francisco. f .  

Drill Presses, Chucks, Drills, DOIIS, and Machinists' and Amateurs' Outfits. ' L(tthes on trial. Cata .. logues mailed on application. 
1 6 5  to 1 6,.. Highland Ave., 

SIDNEY, O HIO. 

Detective lllagazin e  Camel-a. 
Simple, Portable. Best Material. 

Jr:�e°ir�f3!::�Wo �Ti�!1i.n8�e�:l!� rapidly, anywhere. HURLBUT MFG. CO., Belvidere, Ill. Send for catalogne. P. O. Box 2ti3. 

F O�aM�:' SJ-JlI�eb����:r::'Rc?p��t�Rto�li1! past �o years by the Syenite Granite Co� of this State, will be leased for ten years from June luth, 1892. They are the largest and finest quarries in the \" est, con­taining the well-known red granite so extensively used in many of the finest buildings, monuments, bridges, etc., in the country. Sealed proposals will be received and opened at noon. on June 1st next. 'for a ten year lease of the property. This Company reserves the right to reject any and all bids. You are cordially in .. 
V}iig�o :�b�Tt,l':l'J';j'8�Way Building, St. Louis, Mo. 

LIGHTNING WEU -SINKING MACH INERY  MANUFACTURERS. 
Hyrdaulic, Jetting, Revolving, Artesian, Diamond Prospecting Tools, Engines, Boilers. Wind Mills, Pu.mps. Encyclopedia, 1 ,000 engravlI�gs, Earth's Strata, Determi­

quality water;mailed,25e. 
merfea.n Well Works, 

Aurora, Ill. [ 11 " 13 S. Canal 
St., Cblcago, IlL 

l Dalla" TeUlo 

The ChamDion SDIDning Machine 

Of the age. Adapted to all kinds of Spinning. Patented Oct. 20, 1891, No. 461.628. The entire patent for sale. 
tfg���A�, �tM��r��t °St%�¥,OWfI��6� B�I�HOS. 

Pneum a.tic Tire Bicycles. 
Every One Guaranteed. Send foc' Catalogne. 

ur A gents Wnnted. KIRKWOOD, M I LLER & CO. 16 Soutli st .. Peoria, Ill. 

S K I L L E D  E N G I N E E R  
THE SHIPMAN AUTOMATIC STEAM ENGINE. 

KEROSENE OIL PUEL. 1, 2, 4, 6 and 8 HOBSE POWER. 
No extra Insurance. EffiCient, Economical , Durable. 

S H I P M A N  E N C I N E  C O M P A N Y, 
200 S U M M E R  ST R E ET, BOSTO N ,  M A SS. 

P U RE C ON D ENSED  M I LK 

© 1892 SCIENTIFIC AMERICAN, INC.



.An Encyclopedia of Useful Tooh­
nical Knowledge. 

A great Labor, Time, ana Money Saver j(J1' Practical Men. 

P rice $2.00. 
Free of Postage to any Address In the World, 

T � E  

E nglish and A meriCan Mecha"nic 
A N  EVERY-DAY IlAND-BoOK FOR THE WORK-

SHOP AND THE FACTORY. 

bl�����l�b�'f.s':.'b'i�� ���:'��tlf;S��::; �� f� 
Manufacturer. By B. Frank Van Cleve. A New, Re­
vised, Enlarged and Improved Edition. Edited by 
Emory Edwards, M.E , Author of U The Practical Steam 
Engineer's Guide," U A Catechism of the Marine Steam 
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tical men. 

, (ieutifi( �tUttitau. 
�- .�� - - - -

C O W A R D S  
RE FU SE 

TO I N V EST I G AT E  

"TOUGH AND MILD LIFE" a� the '!ew Gold and 
SIlver Mmes. Creede 

Camp illustrated in all its glory. 

R E 0 S H I RT ?- remar!<able Indian Chief, a fulJ-pa2ll 
illustratIOn. 

PAl N T E D  ROCKS a description of aboriginal art work. 
FAT H E R  JOH N a story of the mines. " Boys, the mine' s played out." 

T H E  LOS T  T RA I L an Indian legend of the Rocky Mountains. 
These are the special features of the Kay number. of course elegantly illustrated and . printed o.n fine 
book paper. OUR CONTRIBUTORS are Litterateurs, Plam People. Cowboys, Scouts, Mmers, Indlans-
people familiar whereof they wr!te, who 1 6  G E M STQN ES FR EE tell their stories in their own qua lOt way. . .  . As a premium with TH E CREAr D I V I D �  . C,!mI?ended ail e by. :;>clentlsts. and the great 
Public, they continue to '!ttract subscrlber.s by their mt.rlnslc value. .In addltlon to thIS, all of th� 16 
Gemstones are .cut ana poUshea re�d� for J ewelry mountmg, and are gIven free to each new subscriber 
sending $1,  price of yearly s ubsCrlptlon. Sample copy .10c . 
• ** There is an object lesson for you and yours 10 s.ub�crlbmg 
now ' therefor.e send $1 to-day for yearly subSCriptIOn, and the i6 Gemstones will be sent you same day order is received. 

Always address 
THE GREAT DIVIDE, 1516 Arapahoe St., Denver, Colo. 

T H E  G R E AT D I V I D  E I 
F O  R , 

A LL T H E W O R L D  I 
- �-� .-� - � 
C K  a, O R E  BR EAKER 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size, but 
Giants in Strength. 

one cent an 
horse power . but little 

M"'t.t.pnt.l.on to run them. 
v e r y  E n g i n e  

o a r a n  t e e d. Full ��Ait���a�:;::����rmail 
V A N  D U Z E N  

& GASOLINE ENGINE CO. Cincinnati,  O. 

For Electrical and Ilx­
perimenta,z Work. 

Jibr Gunsmiths &: Too! ����=:==i Makers. For Genera! 
Ma,chine Shop lVork. 

High Grade Tool s ;  

perlor in constructIOl�I'!R'�t��t 19�1gn
o;�; 

lathes made, and quality conSidere8, the 
cheapest. Send for catal()Que ana prices. IT Pme $2.00, free of postage to any aaaress in the .vorld. 

ur A circular of 24 pa{les, s/w,ving the full Table of Oon­
tents oj this 'valuable book, will be se-nt free and free of Capacity up to 200 tons per hour, W. F_ &; JOliN BARNES Co., 1999 Ruby St., Rockford, m. 
��h� �i�;;ti�n:d��::S�Y part of the 1voo'Zd who wiU fur-

H E N R Y  C A R E Y  B A I R D  &. CO. 
INDUSTRIAL PUBLISHERS. BOOKSELLERS & IMPORTERS 

810 Walnut St., Philadelphia, Pa., U. S. A. 

OIL WELL SUPPLY CO. 
Has produced more ballast, road 

metal, and broken more ore than 
all other Breske 8 combined. 

M��i���; .
Of 

S:�
h

f�r
��ra���!. 

Roper's Engineers' Handy-Book. 
The most comprehensive and best Illustrated book 

ever published in this country on the Steam-Engine ; 
Stationary, Locomotive and Marine, and the Steam-En-r:H� ;!'r�:!g�s, M6 

cQ�����gn�
e.:)[ .e!s:ea:: 5�'§�1;'::': 

tions and Instructions, 105 Rules Formulre and Exam .. 
pies, 149 Tables, 195 1Jlustratious, ill Indicator Di�rams, 

�l &; 9Z WATER STREET, 
Pl ltsburgh, "a • •  

.

. M anu

. 

facturers of everything needed for 
.A. :El.  'Z'E S % .A. :tV"  �EX.X.S 
for ei t h er Gas. OB, Water, or Minera1 

Tests. Boilers. Engi nes. Pipe, 
Cordage. J)ri l l ing Tools. etc. 

. I l lustrated ca!alogue, price . 
lists and discount sheets 

on reQ uest. 

C A T E S  I R O N  W O R KS, 
C So. C linton St.,  C lticago 

136 C, Liberty Street, New York, 
237 Ot Franklin St., Boston, Mass 

CHUCKS Catalogue No. 12, just Issued 
with over 40 new illustrations 

The C u shmau C�u c"J!'n����e
iI�:��.:';':i, Conn, 

���h
l�hi������!s 

T:;.r�f \ i��r; fo� �;�'i,'"d
e
�\,�� J�'S':r 

examination. before being commissioned 8S an engineer 
in the U. S. Navy or Revenue Service, or licen:sed as an 
engineer in the Mercantile Marine Service. 
Price, postpaid . . . . . . . . . .  0 0 . . .  . . 0 0 . 0 0  0 0  0 0  . . . . . . . . $3.:iO. T

H E  PENNA, DIAMOND DRILL & MFG.  CO,  
IHRD S B O R O .  P A  . . Builders o f  High Class 
Steam. Engines, Diamond Drills. Power and Hand 
Cranes, and General Machinery. 

A HOME MADE INCUBATOR.-BY 
Susie P. Summey. Description and illustrations of an 
easily const ructed incubat or that can be operated, suc­
cessfully 'the first t i m e, the proper care being , o ven. 
W ith 6 fhmre�. Contained in SCIENTIFIC A l\l ERICA� 

BUPPLEMENT, No. 83 5 .  Price 10 cents. To be had at 
this office and from all newsdealers. ar Descriptive Oatalogues mailed free to any aailress. 

EDW ARD llIEEKS, Puhlisher, 
No. 1012 Walnut St., - - Phil adelphia, Pa. 

STEEL  TYP E  FOR TYPEWRITERS 

PROPOSALS. 

•• 'Z':El:E 1"ITE"11V D/l:Ox):BIXI·7' M A C I C  L A N T E R N . 
Single, Douhle or Triple. Adaptedl to greater variety 
of uses with Oil, Lime, or Electric Light than any style 
heretofore made. J. B. C O LT .to C O . ,  Manufac-

��:�h�i�:�t,P�:� :g;i�o����o��r����ises, 16 

� N ICKEL 
= AND i ELECTRO · PLATI NG 
§ Apparatus and Material. 
';:: THE 

� Hanson & VanWinkle 00. ;; Newark, N .  J. 
" 81 LIBERTY ST., N: Y. :E 23 S. CANAL STREET, 
10 CHICAGO. 

2nd  � MACH I N ERY �i 
N. Y.  M ach'y Depot, BridlCe Store 16. Frankfort St., N.Y. 

� .. AI��I�! . . . . 

with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve­
ments, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-jive years' expertence, and now have '1vneqlwlea facilitieR for the 
preparation of Patent Drawings, Sp'3ciflcations, and the 

StenCilS, Steel Stamps, Rubber and 
Metal 1.'ype Wheel s, Dies, etc. 

"l od�1  and Exp�rimentlll Work 
Small Machinery. Novelties, etc . •  man­

ufactured by special contracta 
N ew York Stenci lWks, 100 N assau St" N .V 

" T H E  SINT Z "  
GAS A N D  GASOLI N E  ENGI N ES 

Stationary and Marine. 
Makes is own supply of gas from 
gasoline, and at less expense than 

��l�!�e:e��fr�:'· K�s
O�th

C�ith� 
manufactured or natural gasa Spe .. 
cially adapted for small boats and 
launches and electric light work. CIr­
culars free. P"" .Mention this paper. 
C LA R K  S I N TZ ,  M F R  

Springfield, Ohio. 

Our new General Circular Ii S. A.," showing specimens 
of all our work, is now ready. Send stamp and particu­
lars for estimates. 

P U RE TEMPERED COPPER T H E  S Af E ST M O ST D U RABLE & EC O N O M I C A L  METAL EV ER OffEREO fOR VA· R ! O  U S MECHAN!CAL U S E S . H ! G H EST ANTI-FRICTIONAL Q UAUTI ES.'NO'SPEN� 1 BlE FOR ELEGTRICAL W O R K .  E U R E K A  l"EMPEREO C O PPER CO .  NORTH EAST. PA. 

F. A. SINCLAIR'S 
COM M O N  SENSE C H A I RS ,  SETT E E S ,  A N D  ROCKERS 

Are just what their name implies. You cannot buy more senSible, easy seats. 
Ask your dealer for them, or send stamp for Catalogue to 

F. A_ SINC LAIR, 
Mottville, Ouondaga Co.,  N. Y. Special low freight to all parts of the U. S. 

DONl COMPLAIN 
Of hard times when you can mske 

$ 5.00 to $1 0.00 per day. 
Send 2 cent stamp for particulars. 

Nowotny Electric Co., Mfrs. of Electrical Novelties, 
C I N C I NNATI, O H I O .  

SPECIAL OFFER 
for best low priced 

LEVELING INSTRUMENT 
In the market. Complete as shown 
In cut, $1 5 .  Cash to accompany 
order. Compass furnished iW extra . 

lUustratea circular on .application. 

Manj�r':et � ·B�s��:.?e�l 
Plnmb. anll. Lev,els for the last 

Ihirty years, at. 
65 Haverhill St., Boston, 

FO R SALE, �� : ��:�'J ��a�j ��'i:?;:;��lr��� 
Address Inventor, Ha S. Daubenspeck, Bruin, Pa. 

CL.4.R.�'B 
W O O L  W ASHER!S, 

WARP DYEING AND S I ZING MACHINES. 
PATEN T RUBBER C OVERED !SQUEEZE ROL I,!S, 

PO WER WRDiHEllS FOR H O SIERY AND YARN DYEI N G, 
DRYING A N D  VENTILA T I N G  FANS, WOOL A N D  COTTON D RYI!:RS, Etc. 

Catalogues free. 
C E O. P. C LA R K  Box L. Windsor Locks, Conn. 

THE BEST L I M E  K ILN ���:;:reg18�? pay. 

C. D. PAGE, Rochester, N. Y .  

ALLE�� CAST INGS FROM SPECIAL ERN';; 
}i :.=--� 1\ °L AND f iNE GRAY IRON ALSO ST E E L  

- DEVLI F INc TINNING J� PA1� G� f\S F I N I S H I N G . NNIN G .J r.HOM LEHIGH AVE ", AMERICAN 5T P H I L A  c�� 
1\I.[.A.:::a:O G-.A.NY 

And aU Fancy Woods. 
TEAK FOR YACHTS, !SPA NISH CEDAR 

F OR SHELLS. etc. 

T H E  E .  D. A L B R O  CO., 
Eastern � 200 Lewi s  Street, � New York U S A.  Bratu:h, 5 Ft. E. 6th St., ( , • • 

H. T. BARTLETT, MgT. F. W. HONERKAMP, Ass't Mg'r. 
(Mills, Cincinuati, 0.) 

P E R FORATORS OF ALL M ETALS 
gt��:�����a��,��Ji�:�:;:h f8����1�:.

S �e;��s.U��� & Co. a1so attend to the preparation of Caveats, COpy- I 
rights for Books, Labels, Reissues, Assi�nments, and 
Reports on Infringements of Patents. All bUsiness in- 1 
trnsted to them is done with speCial care and prompt­
ness, on very reasonable terms. 

.For Cot� .011 and Rice MillS, Sugar Houses, Distilleries Phosphate and Fertilizer Works, Mimng and ConcentratIng, Gas and Water Works, 'Ehevators, Threshers, SePB­rf,lor
t

s, Corn Shellers. and all kinds of Grain Cleaning Machinery. Heavy Steel and Iron a es �d Cylinders for Screening Ore, Coal, Stone. For E'ilters, Strainers Ventua­tfrs, Oil, Gas and Vapor Stoves and all special purposes. Special sizes for Coliee Cklan­Ilg and Roasting Machinery. Perforated Tin and Brass. 
The H arrington & Kmg I'erforating Uo . . Chicnll"o, and 2S4 Pearl St., N.Y. 

tatnl�
amlu�le

i�;��I[t'o"n o!b��tr�:te��sa�Ell��ro c�: 
cur� t'hem i- directions concerning Labels, Copyrlg�ts, �::i�:nent��e��lect.l',re�:Serei

ii��,; J�n,':f��
n�f 

Patents, etc. 
We also send, fre� of charye, a Synopsis of Foreign Pa­

tent Laws, showing the cost and method of securing 
Patents In all the principal countries of the world. 

M U N N  & C O . ,  Solicitors of Patents, 
361 Broadway. N ew York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa­
£il\c BuUdlng, uar 7th Street. Washington, D. C. 

ELECTRIC COAL CUTTERS. 
ELEOTRICAL MINING APPARATUS OF EVERY DESCRIPTION. 

SEND F O R  ILLUSTIlATED CATAI.OGUE M 2.  
THOMSON.VAN DEPOELE ELECTRIC MINING COMPANY, 

620 ATLANTIC AVENUE, BOSTON, MASS. 

If you are interested in 

E L E C T R I C I T Y  
send for our special Price List z. 

BELl,S, BAT'I'ER I ES, P U SHES, 
WIRE. M O T O RS, 

And a full line of general 

ELECTRICAL SUPPLI ES, 
STANLEY & PATTERSON, 

Electrical House Furnishings, 
32 & 34 Frankfort St., N. Y. Clty. 

N OW R E A DY ! 
A NEW AND VALUABLE BOOK. 

1 2,000 Receipts. 680 Pages. Price $5. 

This splendid work contains a careful compila­
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub­
lished in the Scientific Alnerican during t.he 
past fifty years ; together with many valuable and 
Important additions. 

Over TU'elve Thousand selected receipts 
are here coll�cted ; nearly every branch of the use­
ful art..� being represented. It is by far the most 
comprehensive volume of the kind ever placed be­
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem­
iSts and workers in all parts of the world ; the in­
formation given being of the hig·hest value. ar­
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulm used in the various manufac­
turing industries, will here be found answered. 

Instructions for working many different pro­
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re­
ceipts, embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re­
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi­
ble ink�, gold, silver and bronze inks, white inks.i 
directions for removal of inks ; restoration or 
faded inks, etc. 

Under the head of Allors over 700 receipts are 
given, covering a vast amount of valuable infor­
mation. Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex­
plicit terms that any mtelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts : Electro-Me­
tallurgy, 121, receipts ; Bronzmg, 127 receipts ; Pho­
togmphy and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know­
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and "reservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Those who are enga.ged in any branch of industry 

probably will find in this book much tbat is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

MUNN & CO., Publishers, 
SOIENTIFIO AMERICAN OFFICE, 

361 Broadway, !lew York. 
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Inside PaJle, each in sel·tio n .. ..  1' 5  cent'" a Hue 
Uack Page,  e a c h  insertion .. .. .. ..  $ 1 . 0 0 a liue 

The above are cbarges per agate line - about eight 
words per line. This notice shows the width of the line, 
and is Bet in agate type. Engravings may bead adver­
tisements at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

O V E R M A N  W H E E L  C O .  
BOSTON. WASHINGTON.  DENVER. S A N  FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 
CHICAGO. NEW YORK. PHILADELPHIA.. 

�� ---- -�--- ----- ----
:1:> 0 U SEE:H: PO �E� '1 

We can supply it with the 

Motor ofthc 19th Centnry 
?4 to 70 horse power. 

Cost about one cent an hour to 
each indicated horse power. " In 1J.mrth, n()t size, my 1,alge lie.'!." 
What others think of me is stated 

in catalogue. 
CHARTER GAS E N G I N E  CO, 

P. O. Box 148, !SterIiM;,  H I .  

------ -------�-
-I<'OR-

FREE  SITES TO S U B STANTIAL 
MAN U FACTUR I NG  ENTERPR ISES 

i n  the rapidly growIng towns of Virginia a.nd West Vir­
�inia, possessing CHEAP I RON, CHEAP J .. Ul\IBER, CHEAP 
�'lTEL. and ltA ILROAD }<'A CILITn :s, address J. H. DIN­
G EE. 330 \Valnut Street, Philadelphia. Pa., President 
and General Manager of numerons Land Companies 
situated along the lines of the Nor1olk & W estern 
H.ailroad. 

COM_T�R Figures ali Examples. KeV 
, A D E  MA ope!,ated. Rapid. Accurate , 

I RelIeves mental strain. 
Sf'I�d for Circular. . & T. FG. CO. J 52-56 Illinois St. Chicago. 

�8u U S E  G R I N DSTO N ES? 
I f  80, we can supply you. All sizes 
"I o u n t e d  and U 111Il o u n tl'll, always 
kept in stock. Remember, we make a 
Bpecialtyof selecting stones for all spe .. 
cial purposes. IIll"" Ask jor catalogue. 
The CLEVELA ND STONE CO. 

2d Floor, Wilshire, Oleveland, O. 

TH� AMtRl�AN �BLL TBLB�H�NB ��I 
95 M I LK ST . ,  BOST O N ,  M ASS , 

This Company owns th e Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in · 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furn ish· 
pd by it or i ts l icensees responsible for such 
un lawful use and all the consequencee 
t l lereof. and liable to s u i t  thprefor. 

I titutifit jmeritlu. 
LOVELL DIAMOND $85 Pneumatic,  Cushion and Solid Tires. $85 

Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable 
�:A�re�

a
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Nickel. STRICTLY HIGH GRADE IN EVERY PARTICULAR. 
No BETTER MACHINE MADE AT A NY PRICE. 
Bicycle CataZo(JUc FYce. t-)ena six cents in stamps jor our lOO-page 

ilh.(strated catalogy,e oj Guns, R'fjles, Re'l'olvers, Sporting 
Goods oj all kinds, etc. 

J O H N  P. LOV E LL A R M S  CO., 
1 47 Wash i n gton Street, Bosto n ,  Mass. For Ladies. 

l APRIL 30, 1 892• 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstones. 

Grinding Machines, 
Knife Sharpeners. 
Knife Grinders. 

STROU DSBU RG. PA. 
161 WASH INGTON ST • • N EW YORK. 

Y K I N D  O F  L I Q U I D . 
freeze or get out of order. 

brass. Every Pump 10 sizes. Capacity 
to 10,000 ganons per 

, n Improvement the order of the age." 

. THE SMITH PREMIER TYPEWRITER NEW MAIL 
Prices $ 7  and upwards. 

full information write to 
VAN DUZEN &.TIFT CO. 

(PUMP DEPARnIENT) 
C I N C I N N AT I ,  O .  

Steam! Steam!  
Qual ity H igher, Price Lower. 

F o r  Strictly Cash, Complete Fixtures except Stack. 
2·Horse Eureka Boi ler and Engine,  • $ 1 50 
4· " " " " "  • 250 
Other sizes a t  l o w  prices. Before you buy get our pricetoi. 

B .  W. PAYN E &. S O N S ,  
DraWN' 56. E Lllll R A ,  N .  Y. 

TH E ARMSTR O N G  MACH I N E  
For Cutting O ff'  811(1 Threading P i p e .  

Will Cut Off and ,['bread 
Pipe from 1 to " inches, 
requiring only 3 to " min­
utes to thread pipe. 

We think this to be tbe 
best machine on the mar­
ket, the same as our 

A dj u stabl e S l ocks 
and Hies 

are universally acknow_ 
ledged to be 

THE BEST. 
IIll"" Send for 1891 Illustrated Catalogue and Price List. 

ARMSTRONG M FG, CO" Bridgeport, Conn. 

Important Improvements. 
All the Essential Features greatly perfected. 

The Most DUrable in Alignment. 
Easiest Running and Most Silent. 

Ail type cleaned in 10 seconds without SOiling the hands. The Smith Premier Typewriter Co. , Syracuse, N, Y . .  U .  S,  A, 
rc- Send for Catafogue. 

S A W S Wanted 50,000 Sawyers S A W  S and L u m b e r m e n  to 

A send us their full address for a copy of Em. A erson's IIll"" Book of !SA W !S ,  new 1892 edi· 
tion. We are first to introduce NATURAL 

W GAS for heating and tempering Saws with W wonderful effect upon improving their qua-
lity and toughnesst enablip.g us to reduce S 111'lces. Address EIUER80N.,t, SMITH S &; C O .  (Limited), Beave}' J<�aUs, Pa. 

I M PROV E M E NTS PATENTED '1890 IN  TH E U .  S • •  CANADA AND E U ROPE. 

FIRE·PROOF. Easi ly appl ied by anyone. Send for Sam ples and Oescriptive Price List. 

H .  W. JO H N S  M A N U FACTU R I N C  CO M PANY, 
H. w. Johns' Asbestos Fire and Water-Proof Sheathing, Building Felt. Steam Packings. 

Boiler Coverings, Liquid Paints. Roof Paints. Roof Cement. Fire·Proof Paints, etc. 

87 MAIDEN LAN E, N EW YORK, 
JERSEY CITY, CHICAGO, PHILADELPHIA. BOSTON, ATLANTA, LONDON. 

STHAlf ROAD ROLLTIRS !rl�£l�Y�lf�tliWl:{&r�:6\9�:�:�:;:ES. itl D I B O I l,ER !S OF EV E R Y  DE8URIP'l'ION. 

Manufactured by HARRISBU RG FOU N DRY AN D M ACHI N E  WORKS Harrisburg, Pa" U ,  S. A, 

A R T E S I A N  
Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac ... 
ture and furnish everything re­
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
��f��';.�

s
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required and send for illustrat­
ed catalogue. Address 
& OIL WELl, SUPPLY CO., 

lCR STREET, NEW YORK. 

COMPOUND LOCOMOTIVES.-BY C. 
H. Hudson. A n  extended test of compound locomo .. 
tIves, showing the advantHges to be obtained by the use 
of them. ContHined in SCIENTIF[C AMERIOAN Sop­
P LEMENT, No. S3S. Price 10 cents. To be had at this 
office and from all newsdealers. 

K O O A I S. 
Regular Jnnior Folding Daylight Ordinary } 

I 4 styles and sizes 
for the season of 
1 892, 

$6 .00 to $65.00 .  
Latest improvements, regist ers for e x  

posure s ; glass plate attachments ; d aylight 

loading, etc � ,  etc . Send for catalogue. 
T H E  EASTM A N  C O M PANY, 

ROCH ESTER, N. Y.  

fSTHE CRANDAll PACKING  Co, 
� � GRANDALC'ScPATENiVtGKINGS, _ 0 IMPROVED FOR STEAM ,WATER &AM�ONI A  

r= BRANCH OFFICES M�INOFFICE'&WORJ(;S 
NEW YORK 1�6 LIBERTY ST 

SCOTIONAl COIL CHICi>.GO 28 SOUTH GANAlST PALMYRA N Y 

Catalogne free on application to the nearest ColumbIa. 
Agent, or sent oy ruai l for two 2-cent stamps. 
POPE M FG. CO • • 221 Oolumbus Ave., Boston. 

YOUR OWN ENGINEER. 
Lannches 19 to 60 feet in length, with automa" � rna· 

chlnery. No Smoke. No Engineer. 
No Danger. No Dirt. 

PADDLE YOUR O'VN CANOE. 
Canoes, Family Row and. Sail Boats. F1shing and Hunt­

ing Boats. Manufactured by 
THO lfIAS KANE & CO., Chil'ago, 1 1 1 .  

Jar Send for Catalogue,,,pecifylng line desired. 

E;:DISC>:Nr 
C E N E R A L  E L ECT R I C  co. 

I N CA N D E S C E N T A N D  A R C  L I C H T  P L A N TS .  
Stationary and Railway Motors.-Lamps.-Cables.-Safety Devices. 

HTSTR I CT OFFICES. 
Canadian . . . . . . J<Jdison Building, 77 Bay St , 'J'oronto, Can. I Pacific Coast . . Edison B'ldlng, l12 Bush St., S. Fran. ,  Cal. Central . . . . .  . . . . . . . .  . . 173 & li5 Adams St. CbICago Iii. . Eastern . . . . . . . . . . .  Edison Building, Broad st., New York. PaCIfiC Northwest . . .  Flelschner Building, Portland, Ore. 
New England . . . . . . . . . . . . . . . . . . . .  25 Otis St., Boston. Mass. Rocky Mountain . . . . . .  Masonlc Building, Denver, Colo. 
Mexican and South American Depwtment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Edison Building, Rroad Street New York Buropean Otlice . . . . . . . . . . . . .  " , , 0 <  . . . . . . . . . . . . . . . . . . . . . . . .  31 Vllltorillo StrBet, WeBtlllinBter, London, S.W,. England. 

--$1 00-- ��L-�. 
C
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Also $135 and $150 patterns. 
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Handsomest and best Diamond 
Safety. Send jor Cataloyue 

and Second .. Band Li,st. 
Also Sole New England Agents for 

LITTLE GIANT 
PRICE, $3�.00. 

ESTA B ],ISHED 1846. 
The Most Popular Scientific Paper in the World 

O n l y  $3.00 a Year, Inclnding Postalre. 

WeeklY-52 Numbers a Year. 

Thh widely circu lated and splendidly Illustrated 
paper is published weekly. Every number contains six­
teen pages of useful Information and a large number of 
original engravings of new inventions and discoveriest 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanicst Manufactures. 
Chemistry, Electricity. Telegraphy, Photography, Archl. 
tecture. Agriculture, Horticulture, Natural HistOry, 
etc. Complete list of patents each week. 

Terms of S n b scription.--One copy of the SOlEN. 
TU'lO AMERICAN will be sent for one year-/;2 numbers­
postage prepaid, to any subscriber In the United State., 
Canada. or Mexico. on receipt of three .loUars by the 
publishers ; six months. $1.50 ; three months, $1.00. 

C Io,bs.-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is hy Postal Order, Draft, or 
Express Money Order. Money c1H·efn.lly placed inside 
of envelopes, securely sealed, and correctly addresse� 
seldom goes astray. but is at the sender's risk. Address 
all letters and make all orders. drafts, etc .. payable to 

ItI U N N  & C O . ,  361 Broadway, New York . 
---0----

T II E  

Jdtutifit �mtdtnu Juppltmtnt 
Tbis Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en­
gravings. many of which are taken from foreign papers 
and accompanied with translated descriptions. '.rRE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week­
ly, and Includes a very wide range of content.. It pre­
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History. Geography. Archreology. Astronomy Chemis­
try. Electricity. Light, Heat, Mechanical Enlllneering, 
Steam and Railway Engineering, Mining, Ship BUilding, 
Marine Engineering, Photography, Technology, Manu� 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture. Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable Informatloll 
obtainable In no other publication. 

The most i11tportant Engineering Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

PrIce for the SUPPLEMENT for tbe United States and 
Canada. $5.00 a year ; or one copy of the SCIENTIFIC AM_ 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

M U N N  & C O . ,  361 Broadway, New York, 
Publishers SOIENTIFIO AMERICAN. 

---0---

�uildiug QtdUhm. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' AND 

BUILDERS' EDITION Is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages : forming a 
large and oplendld Magazine of Architecture, richly 
adorned with elegant plates in colDrs, and with other fine 
engravings ; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A sp�cial feature is the presentation i.n each number 
of a variety of the latest and best plans for private resl. 
dences, city and country t including those of very mod .. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circu l ation of any 
Architectural publication in the world. Sold by all news­
dealers. $2.50 a year. Remit to 

M U N N  & C O .. Publishers, 

361 Broadway, N e w  York. 

PRINTING INKS 
The SCIENTIFIC AMERICAN i s  printed with CHAS. 

ENEU JOHNSON & 00.'8 INK, Tenth and Lombard 
8te .• l'hlladelpbia, IIond '7 ROle St., 0pp. Duane, N'I'II' VQr" 
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