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pertaining to modern architecture. Each number is iilustrated with 
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J citutifit �tutritan. 
FAILURE OF THE DYNAMITE CRUISER VESUVIUS. 

This novel type of war boat is declared by our best 
naval advisers to be of Iit .tle use in her present con· 
dition, and it is recommended that she be altered i n to 
an ordinary torpedo cruiser. 

The stri king s uccess which attended the experiments 
of Lieut. Zali nski i n  New York harbor, 1�87, in throw­
ing projectiles charged wit h dynamite from pneumatic 
guns l ocated on shore, led to the belief that sim i lar 
weapons m ight he successful ly used OIl shiRboard ; and 
the government, anxious to possess i tself of an arm 
that appeared to be at once novel and formidable, 
h urried forward the construction of the Vesu vius. 
She was lau nched i n  1888. 

T he Vesuvi us is a steel ship of 725 tons displacement, 
252 feet lon g over al l ,  and 26>:i' feet wide. Sbe is wi th­
out masts, and p ractical l y  unarm ored. Sh e d raws a 
maximum of n ine feet of water; the mean d raught is  
eigh t and one·half feet. Her engines, wh ich have been 
il l ustrated and described by us, are of fou r-cylinder, 
tri ple·expansion type. 'fhey actuate twin screws, and 
give a speed of about twenty knots an hour. Her 
model is characterized by very fine lines, engines 4 000 
horse power. 

In the forward part of the ship the th ree pneu matic 
guns that form her armament are placed . These are 
built into the ship. Thei r muzzles are carried forward 
and project above the deck near the bow. They are 
15 inches in diameter, fifty ·four feet long, made of th i n  
cast iron, not rifled,  t h e  vanes u pon the projecti le being 
relied on to give any d esi red axial rotation. 
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pnblisbers in case of effects of such a heavy ch arge of ex plosive can only be 
surmi8ed. Should one ex p l ode in the air over a ship, 

NEW YORK, SATURDAY, DECEMBER 12.1891. the effects of the concussion on her crew woul d  proba­
bly be very disastrous. Accordi n g  to the opinion of 
students of torpedo practi ce, the submari ne explosion 

Contents. of such a shell within 20 feet of a ship would de8troy it. 
(Illnstrated articiesare marked with an asterlsk. l The air by wh ich the projectile is driven is COUl-
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VlUS IS, er stores 0 Ig ex p oSlves an a arge por-
tion of the length of her guns are com pl etely exposed 
to the fire of rapid-fire ordnance. The effect of Ii sin­
gle shell from a l'pounder sent into her magaz ine of 
high explosives lllay be i m agined. 

The vessel, as is  well kno wn, possesses only indiffer­
ent steerin g qualities. and, this being the case, it is  
probable that two torpedo boats of  the type o f  the 
Cushing, armed with an automobile torpedo and with 
rapid-fire guns of smaller cali ber, would very much 
overmatch her. It is cOBsi dered, therefore, that the 
q uestion of the value of the guns for war purposes 
should receive an early conclusion. 

It is believed that the range of efficiency of the Vesu­
vius would be greatly increased by turning hel' i n to a 
torpedo cruiser. Her displacement is such that, with 
her d ynam ite guns removed and a battery of consi d­
erable power placed for fore and aft tire, s u p plement­
ing the larger calibers of rapid·fire guns with a Hum· 
ber of 6-pounders, this vessel would then become a 
formidable antagonist for any of the unarmored 
types. 

Her tuhes. however, would be useful should they 
pass t.he neces�ary test for shore stations. or perhap� 
for a moored battery in harbor defense. The n u mber 
of these weapons ordered for the land fortifications at 
New York, Boston. and San Francisco will  also give 
opportunity to t.horoughly investigate their value un­
der lllore favorable circumst.ances than exist o n  board 
the Vesuvi us, 

...... 
REA VY GUNS AND THE BEST ARMOR. 

As the result of the efforts made d u ring the last half 
d ozen years, the position of the coun try as to means 
of offense.ann defense has been vastly improved. Not 

only have we the fine new vessels of the white 
squadron. with man y  other and more formidable 
sh i ps approachin� com pletion, but in  the m an u facture 
of heavy gun!! and armor we h ave abou t  passed the 
experimental stage, and in several private establish· 
ments, as well as in the government shops, are n o w  
turn i n g  o u t  both guns a n d  armor believed t o  b e  equal to 
or better than any m ade heretofore in Europe. The ex· 
peri ment!! which have been made in the testing of 

armor and armor'piercin g  p rojectiles, in trials of 
smokeless an d other powders, and as to t.he servi ce 
possibilities of various types of guns and gun carriages, 

have been carried out with great thoroughness, and 
the work of prod uction is no w bein� pushed in Ameri­
can shops and by our own skilled mechanics. 

In the recent report of Commodore Folger, ch ief of 
the Bureau of Ordnance, an interesti ng account is  
given of the armor tests conducted d uri n g  the year, 
and the report says the bureau considers that t wo im·  
portant results have been achieved : First, a better 
plate, of American man u facture, has been prod uced 
than the department was able to purchase abroad a 
year ago ; secondly, it has developed a new pri nciple 
in the manufacture of armor, of American origin,  
wh ich wil l furnish greater protection to the vital parts 
of a vessel of war than any othpr system h itherto em­
ployed. I t  has been established definitely that armor 
of excellent quality may be prod uced by the rolling 
p rocess, and that forging by means of the hammer is 
not absolutely necessary. The report strongl y u rges 
the establish ment of a national gun factory on the 
Pacific coast similar to that in Washi ngton. 

The expenses of the bureau for t h e  year are esti. 
mated at $4,780,291, of which $4,186.250 is to be applied 
toward the armament of new vessels authorized to be 
bui lt. The n u mber of guns required to arm the new 
vessels is placed at 347, ranging in cali ber from 4 to 13 
i n .  The guns completed n u m ber 155, of wh ich 117 
were 6 in.  cal i ber; 294 sets of forgi ngs have been ordered, 
and 246 have been delivered . Although none of t he 
s h i ps authorized to be built  requi res guns of 16 in .  
cali ber, it is believed that such gUllS may be needed, 
�o the necessary plans have been made, and authority 
is sought for con struction of one of them. It is believed 
that the difficulties experienced abroad with these 
large guns can be overcome. 

The trials of �mokeless powder, invented and man u­
factured at the torpedo station, are said to have result­
ed "0 satisfactorily that it  is believed that with i n  a 
very short time the use of gunpowder wil l  be en tirel y 
abandoned i n  calibers of six i n ch and belo w it, bei n g  
replaced by o n e  o f  t h e  smokeless powders. A n  order 
for 50.000 pounds of gun cotton, the best known high 
explosive for naval u se, h as been placed with the Du­
ponts on condition t hat a complete plant be erected. 
The condition has been accepted , an d with the assist· 
ance of the naval experts a plant capabl e  of turning 
out 1,000 pounds a day will be in o peration i n  t wo 
months. After describing successful trials made with 
em mensite, the report says: "It is the b u reau's inten­
tion to recommend the adoption of a relati vely short 
gun of large cali ber, using powder as the propulsive 
charge and firing a projectile contain ing a charge of 
em mensite, or gun cotton. for a feat u re of the arma­
ment of vessels, with a view of u til izing an aerial or 
submarine torpedo effect at ranges where t h e  question 
of accuracy of fire is absolutely elim inated." 

After recounting the efforts made to secure an effec­
ti ve automobile or fish torpedo, the report. says: 
"The present state of work, in connection with auto­
mobile torpedoes and their accessories, is such as to 
justify the belief that the installation of o utfits on 
board vessels will commence early i n  the corni ng year. 
and that our navy will soon be equipped with torpedo 
outfits equal, if not superior, to those possessed by for­
eign nations." Touching the submarine gun now ap­
proachi n g  completion, the report says: "A further 
consideration of the subject of  submarine arti l lery 
incl ines the Bureau to the belief that it  will prove a 
valuable and i mportant adjunct to our defensive arm­
ament, particularly when mounte d on board of vessels 
intended especially for ramming. It seems possi ble 
that the chances of the ram being able to reach her 
an tagonist with destru ctive effect wil l  be q uad rupled 
by the addi tion of this weapon to her means of of­
fense." 

Under the head of armor it is announced. that nego­
tiations are in progress to cause the plate to be del iv­
ered by the Bethlehem Com pany for the double tur· 
ret monitors and the Maine and Texas to be of nickel  
steel. The armor ordered from Carnegie. Ph ipps & 
Co. is to be of the same material. t.he department sup· 
plying the n ickel; 800 tons of ore for that purpose 
were purchased last year. 

.. .... 
Public School Finances. 

The p u blic school finances of thirty-one States have 
now been p u blished by the Censu s  Bureau. The cen­
sus bulletins Nos. 54, 98. and 141 contai n these interest­
ing statistics. They give the number of pu pils en­
rolled, amount expended on �alaries and miscellaneous 

accounts, and total expenditures. These are given in 
s u m  totals and reduced to sums expended per capita 
of p upi ls enrolled. and the total expenditures are also 
reduceo to !'UUlS per capita of population. Man y 
other tabulations of the Uloney em ployed in the-vari ous 
functions of the public sch ool system are also gi ven. 
To all i n terested in education and the much·debated 
public school systelIl these figures will be of the high­
est interest. Curiol'.s i n 8tances of the wide range of 
expenditure occur. Alabam a is gi ven as expending 
hut $1.85 per capita o f  pu pils ttR"ainst Massachusetts' 

$17.27 and Colorado's $16 4IJ. The tot.al expenditure 
per capita of population does not fl u ct.uate so widely, 
Ala bama spending $0.37 against $4.08 in Colorado. 
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DECEMBER 12, 1891.] 
Decl .. lon.. of' the Court.. Relating to Patent ... 

Snprelne Court of' tile United State •• 
ADAMS 'V. BELLAIRE STAMPING COMPANY et al. 

Decided November 16, 1891. Mr. Justice Field de­
li vered the opinion of the court. 

The clai m of a patent for an improvement in lan­
terns was for securing a removable lantern top to the 
upper part of the guard by means of a hinge connect­
ing it thereto, and on the side opposite the hinge a re­
movable fastening or spring catch, which w hen de­
tached allowed the top of the lantern to open and 
s wing back u pon the hinge. U pon an action for in­
fringement, Held invalid for want of patentable nov­
elty. 

An aggregation of old devices, each working out its 
own effect, without securing some new and useful re­
sult as the joint product of the combination, does not 
constitute a patentable invention. (Quotin g  Hailes 'V. 
Van Wormer, 20 Wall. , 353, and Pickering 'V. McCul­
lough, 104 U. S. , 310.) 

Where the question is upon the patentable charac­
ter of the invention, evidence that it had practically 
su perseded all other devices of its kind and tending 
to establish novelty i s  not material. Where there i s  
no invention, the extent of u s e  is n o t  a m atter of 
moment. 
PATENT CLOTHING COMPANY, LIMITED, 'V. GLOVER 

et al. 
Decided November 16, 1891. Mr. Justice Brewer de­

livered the opinion of the court. 
The claim of an original patent was for an inelastic 

bridge or check piece arranged across the crotch of 
pantaloons. whereby the strain i s  received b1 this 
bridge or check piece, instead of at the angle of the 
crotch itself. The reissue contaiued two claims. and 
in an actio n  brought for its iufringement it was suc­
cessfully contended by the defendant in the lower 
court that the reissue was broader than the original 
patent. Held that this is an i mmaterial question, be­
cause both the original patent and the reissue are in­
valid for want of patentabll' novelty. 

The idea of the patentee was to add to the strength 
of the thread the strength of a piece of cloth, and this 
he did by a stri p crossing the crotch as a bridge, and 
running up along the buttou and button hole strips, 
and fastened to them respectively. 

But this was no new ide:t. It is as old as pantaloons 
themselves. It has been illustrated i n  the experience 
of every boy, for in h i s  sports he not infrequently tears 
his pantaloons, and his good mother, not cont.ent with 
sewing the torn ends together, and thus holding them 
by the direct strength of the thread, is  wont to place 
underneath a piece of cloth, and fasten it to the main 
body of the garment for some d istance on either side 
of the tear. In this way the whole strain, which 
otherwise would be solely on the threads closing the 
tear, is largely borne by the new cloth underneath. 
Surely w hen this idea is so well known, and been so 
practically illustrated for generations, it cannot be 
that there was any exercise of the skill of an inventor 
in applying the same process to any part of the panta­
loons. 

• ••• • 
Tile Electrical AtoOl. 

At the recent dinner of the Institution of Electrical 
Engineers, London, Professor William Crookes. the 
president, sai d : 

We have happily outgrown the preposterous no­
tion that resea·rch i n  any department of science is mere 
waste of time. It is  now generall y  ad mitted that pnre 
science, irrespective of practical applications, benefits 
both the investigator himself and greatly enriches the 
community. "It blesseth him that gives, and him 
that takes." Bet ween the frog's leg quivering on Gal­
vani's work table and the successful telegraph or tele­
phone there exists a direct filiation. Without the one 
we could not have the other. 

We know little as yet concerning the m ighty 
agency of electricity. " Substantialists " tell us it is a 
kind of matter. Others view it. not as matter. but 
as a form of energy. Others , again, reject both these 
views. Professor Lod ge considers it" a form, or rather 
a mode of manifestation. of the ether." Professor 
Nikola Tesla dem urs to the view of Professor Lodge, 
but thinks that" nothing sta,nds in the way of our call­
ing electricity ether associated with matter, or bound 
ether. " High authorities cannot even yet agree whether 
we have one electricity or two opposite electricities. 
The only way to tackle the difficulty is to persevere in 
experiment and observation. If we never learn what 
electricity is,  if, like life or like matter, it  should re­
main an unknown quantity, we shall assuredly dis­
cover m ore about its attributes and its functions. 

The light which the study of electricity throws u pon 
a variety of chemical phenomena-wi tnessed alike in 
our little laboratories and in the vast laboratories of 
the earth and the sun-cannot be overlooked. 
The old electro-chemical theory of Be rzelius i8 su­
perseded, and a new and wider theory is opening out. 
The facts of electrolysis are by no m eans either com­
pletely aetected or co-ordinated .  They point to 
the great probability that electricity is atomic, that 
an electrical atom is a8 definite a quantity as a 
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chemical atom. The electrical attraction bet ween two 
chemical atoms, bein g  a trillion times greater than 
gravitational attraction, is probably the force with 
which chemistry is most deeply concerned. 

It  has been computed that, i n  a single cubic foot of 
the ether which fills all space, there are locked ,up 
10,000 foot tons of energy which have hitherto escaped 
notice. To u nlock this boundless store and subdue it 
to the service of man is a task which awaits the elec­
trician of the fut ure. The latest researches give well 
founded hopes that this vast storehouse of power is 
not hopelessly inaccessible. Up to the present time we 
have been acq uainted with only a very narrow range 
of ethereal vi brations, from extreme red on the one 
side to ultra vioiflt on the other-say from 3 ten-mil­
lionths of a millimeter to 8 ten-millionths of a milli­
meter. Within this com paratively limited range of 
eth ereal vibrations, and the equally narrow range of 
sound vi brations, we have been hitherto limited to re­
ceive and com m unicate all the knowled ge which we 
share with other rational beings. Whether vibrations 
of the ether.:Slower than those which affect us as light. 
may not be consta ntly at work around us, we have 
until lately never !leriously inqui red. But the re­
searches of Lodge in England, and Hertz in Germany, 
give us an alm ost infinite ran ge of ethereal vibrations 
or electrical rays, from wave lengths of thousands of 
miles down to a few feet. Here is  un folded to us a 
new and astonishing uni verse-one which it is hard to 
c08ceive should be po werless to transmit  and i m part 
intelligence. 

Experimentalists are reduci n g  the wave lengths of 
the electrical rays. With every di minution i n  size of 
the apparatus the wave lengths get shorter, and could 
we construct Leyden jars of molecular dimensions the 
rays might fall w ithi n  the narrow limits of visibility. 
We do not yet know how the m olecule could be got 
to act as a Leyden jar, yet it  is  not i m probable that 
the discontinuous phosphorescent light emitted from 
certain of the rare earths. when excited b y  a high ten­
sion current in a high vacuum, is really an artificial 
production of these electrical rays, sufficiently short to 
affect our organs of sight. If such a light coul d  be 
produced more easi ly  and m ore regularly. it wou ld be 
far m ore economical than light from a flame or from 
the arc. as very little of the energy in play is expended 
in the form of heat rays. Of such production of light. 
nature supplies us with examples in the glow worm 
and the fireflies. Their light, though sUfficiently en­
ergetic to be seen at a considerable distance, is  accom­
panied by no li beration of heat capable of detection 
by our most delicate i n struments. 

By means of cu rrents alternating with very high 
frequency, Professor Nikola Tesla has succeeded in 
passing bV induction through the glass of a lamp 
energy sufficient to keep a filament in a state of in­
candescence without the use of connecting wi res. He 
has even lighted a room by prod ucing in it such a con­
dition that an illum inating appliance m ay be placed 
anywhere and l i ghted without being electrically con­
nected with anything.  He has prod uced the required 
condition by creating in the room a powerful electro­
static field alternating very rapid ly. He suspends two 
sheets o f  metal, each connected w ith one of the ter­
minals of the coil. If an exhausted tube is carried 
any where between these sheets, or placed any where, 
it remains always luminous. 

The extent to which this method of illumination 
may be practical ly  availahle. experiments alone can 
decide. In any case, our insight i nto the possi bilities 
of static electricity has been extended, and the ordi­
nary electric machine will cease to be regarded as a 
mere toy. 

Alternatin g  currents have at the best a rather d onbt­
ful reputation, but it  follows from Tesla's researches 
that as the rapid ity of the alternation increases they 
become not more dangerous, but less so. It further 
appears that a true flame can now be p rod uced w ith­
out chemical aid-a flame which yields ligh t and heat 
without the consumption of material and without any 
chemical process. To this end we require i m proved 
methods for producing excessively frequent alterna­
tions and enormous poteutials. Sh all we be able ·to 
obtain these by tappin g  the ether? If RO, we may 
view the prospective exhaustion of our coa� fields with 
ind ifference. We shall at once solve the smoke q ues­
tion, and thus dissolve all possible coal rings. 

Electricity seems destined to annex the whole field 
not merely of optics, but probably also of thermotics. 

Rays of light w i l l  not pass through a wall , n or. as 
we kno w  only too well, through a dense fog. But elec­
trical rays of a foot or two wave l en gth of w hich we 
have spoken will  easily pierce such mediums, which 
for th em will be tran�parent. 

Another tempting field for research , scarcely yet at­
tacked by pioneers, awaits exploration. I allude to 
the m utual action of electricity and life. No sou nd 
man of science indorses the assertion th at " el ectricity 
is life ;" nor can w e  even ven ture to speak of l ife as 
one of the varieties or manifestations of energy. Nev­
ertheless, electricity has an important influ ence upon 
vital phenomena, and is i n  turn set in action by the 
living being-animal or vegetable. We have electric 

fishes-one of them the prototype of the torpedo of 
m odern warfare. There is the electric slug VI hich used 
to be met w ith in gardens and roads about HOrDsey 
Rise, there is also an electric centipede. In the study 
of such facts and such relations the scien tific electri­
cian has before him an almost infinite field of inquiry. 

'l'he slower vibrations to which I have referred re­
veal the bewilderin g  possibility of telegraphy without 
wires, posts, cables, or any of our present costly a ppli­
ances. It is vain to attempt to picture the m arvels of 
the future. Progress. as Dean Swift observed, may be 
too fa.st for endurance. Sufficient for this generation 
are the wonders thereof. 

PhotonJicrography. 

The i m portance of modern photograph y  as applied 
to microscopic objects is forcibly brough t cut by the 
following remarks made by Prof. Robert Koch, the 
e minent bacteriologist, who em ploys photography 
with great success to bring out the most minute parts 
of organic and inorganic bodies. 

Prof. Koch likens the negati ve plate to a human eye 
n(lt blinded by a sharp light nor tired out by long-con­
tinued examinations. 

.. The negative," says Prof. Koch, "frequently shows 
very fine bodies and parts, which are afterward dis­
covered by the m icroscope on the object i tself, but 
only after very hard work and under the most favor­
able conditions regarding light, etc. 

" Accurate measurement of but faintly visible ob­
jects is almost im possible u n der the m icroscope, but 
on the finished n egative the task is rendered com para­
ti vely easy. The photographic picture of a great 
many objects is freq uently of m.ore importance than 
the object itself. If I gave to somebody a prepared 
specimen for viewing certai n parts of the same under 
the microscope, for instance, lymph vessels containing 
bacteria, then I am not certai n that the party has 
found the right spot, and if this is the case, I am not 
posi tia that he is viewing the part u nder the same 
light and conditions as I did. A photograph, how­
ever, gives the microscopic picture exactly i n  the sam e  
light, t h e  same enlargement, etc. , a s  I viewed it a t  the 
ti m e  of focusing it. 

.. It is very simple to explain the photogram to a 
number of persons at the same time, as one can point  
with the finger to a particular part, or  m easure it with 
the compass, or compare it  with other s imilar photo­
graph s  placed alongside of it, in short. you can do 
almost anything in order to come to an understanding 
over a disputed part. " 

Colorado Oil. 

A recent paper on "The Florence Oil Fields of Colo­
rado," by Geo. H. Eldridge, of the United Statas 
Geologic,al Survey, says: 

The locality is situated on the Arkan sas RiYer near 
Canoro City, and 30 m iles from Pueblo, Col. The oiF 
bearin g  zone occurs in tl;le Pierre formation, the l owest 
strata of ,the Montana group of C1'etaceous rocks, 
which is here about 4,000 feet thick. The m ost pro­
ductive wells are 1.155 feet below its top, or 2,000 feet 
from the surface. There is then about 350 feet of bar­
ren ground,  and then more fliI is fou nd.  Belo w this is  
again 350 feet of barren ground,  and final l y, at  the bot­
tom of the zone, there are some small wells. The oil 
seems to h ave originated i n  the Pierre rocks. The per­
centage of producing wells to the nu mber bored is57�. 
and the wells yield from 5 barrels up to 250 barrels per 
day. The total yiel d of the district in 1890 was about 
1,200 barrels per day, but the wells could yield 2,000 
barrels per day of 31° B aume oil. Out of 300,000 bar­
rels of crude oil there was produced last year 100,000 
barrels of illumi n ating and 5,000 barrels of l ubricating 
oil. 

• ••• • 
"The Thrift." 

"The Thrift" is a species of banki n g  association, 
instituted under the auspices of the Pratt Institute, of 
Brooklyn, N. Y., for the purpose of encouraging peo­
ple in economical habits, and to train up the young 
especially in the right use of money. The central office 
is i n  the Pratt Institute. I t  includes an i nvestment 
branch, in which interest is given on account of regular 
ihstalhllent deposits, at the rate of about 6 per cent 
per annum ; a deposit branch giving interest on depos­
its made at any time u nder stated regulations; and a 
loan branch, designed to encourage the acqui rement 
and building of homes, somewhat as in buildin g  an(l 
loan associations. The secu rity incl udes a first m ort­
gage on the property and assigned life insurance eq ual 
to one-half the amount of the loan . An explanatory 
circular has been issued. explaining more at len gth the 
workings of the association, and it is evident that its 
eapacity for good is very great. 

... � . 
To Harden Iron all Through. 

Ox hoofs and l eather are soaked i n  F rench n u t  oil, 
and are then burnt, pulverized, and mi xed with sea 
salt and potash. The following proportion� are used: 
30 per cent of hoofs, 30 per cen t of leather, 30 per cent 
of sea sal t, 10 per cent of potash. This prod uct is said 
to harden iron all through. 

© 1891 SCIENTIFIC AMERICAN, INC.



370 
The Great RaHway Station, Jersey City. 

The new terminal station of the Penn sylvania Rail­
road, Je rsey City, N. J. ,  opposite New York Ci ty, h as 
the largest  train shed in the world, surpassi ng that of 
the St. Pancras termi nal of the Midlan d  Railway, in 
London. It is 652 feet 6 inches long, 256 feet wide, 86 
feet clear h eight at the center, and 110 feet from rail 
level to top of skylight. The structure consists of  
t w elve pairs of main roof trus8es, 252 feet 8 i n ches be­
tween centers of e n d  pins, with the lower chord or tie 
rod running across under the platforms. The trusses 
are of riveted con nection, Ilnd are hinged at each foot 
and at the apex to allow for co ntraction and expan­
sion. The ends are fill ed in with glass, and half of the 
roof area is of gl ass, with wire netting inside to pre­
ven t  the fall of glass in case of breakage. Along the 
apex of the trusses is a large skylight, with open 
sides for ventilation , and there is also a skylight 
along each side of the mai n arch. The radius of the 
outer l ine of the main arch trusses is 215 feet at the 
sides and 150 feet at the m iddle, while the inner line 
is 125 feet radius at the middle, 162 feet 6 inches at 
th.e sides and 45 feet to the platform level. There are 
t welve tracks, arranged in three dou ble-track and f'ix 
si ngle-track l ines, with platforms 12 feet 2 i nches to 
22 feet wide. The stati on is  approached by a four­
track pl ate gi rder deck ele vated vi aduct., which has 
alread y been described, as well as the complete swi tch 
and signal and i n t erlocking plant.  A station and office 
bui lding will be erected, the for mer havi ng waiting, 
refresh ment, and ticket rooms, etc. , and the latter a 
five-story buildi ng for the general offices of the New 
York division of the road. T h e  railway platforms are 
abou t on a level with the u pper decks of the new ferry 

boats con necti ng with New York ac ross the river. 

A FEEDER FOR STOVES AND FURNACES. 

A device des igned to automatically feed a d esired 
amount of fuel at regulated inte rvals to a stove or fur­
nace, and which will also shake the grate to preven t 
the acc u m u l ation of ashes, is shown in the accom pany­
ing i llustrati on. It has been patented bv Mr. Wi lliam 

Jon es, of No. 2551 Bloom in gton Aven u e, M i nneapolis, 

Minn. The hopper h as a lower opening lead i n g  into a 
ch ute which d eli vers into the fi re pot, the inner end of 
the ch u te being closed by a swingin g door when the 
coal is not passing,  so that gas from the fire pot can not 
escape by this channel. A shaft extending t h rough 
the u p per portion of the ch u te carries a cylindrical 
bucket, turning i m med iately beneath the m outh of 
the h oppe r, and which has on one side an open ing ad­
mitting coal from the hopper, the coal being discha rged 
from this opening down the ch ute when the bucket is  
turned over, as  shown i n  the sectional vie w. A tongue 
pivoted in the lower portion of the hopper extends 
over the edge of the opening to prevent the coal i n  the 
bucket from cl ogging and facilitate the rotation of the 

Ducket.. On one e n d  of the bucket shaft, within a 
su i table casing, is a clock-work mechanism to turn the 
shaft, the m echanism being operated b y  a si m ple form 
of spring m otor which can be easily adj usted to run as 
fa8t or slow as desi red, accord i n g  as the feed is to be 
regulated, this being effected by sliding in or out the 
blad es of a fan ,  th us causing au i ncreased or diminished 
air  pressure. It is p referred that the bucket be n ot too 
large, and be made to t u rn comparatively often,  thus 
supplyi ng sm a l l  quantities of coal at frequent inter­
vals. On the other end of the b ucket shaft is a crank 
connected by a rod w i t h  a block engaging the longer 
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To give the grate more of a vibrating movement, a 
spring is arranged at one end of t h e  slot through which 
the arm of the grate extends, the opposite pressures of 
the "pri n g  and the weight acti ng to inc rease the move­
ment of the grate, whereby it  will  be effectively 
shaken,  to keep the fire free from ashes, each time a 
charge of fuel is delivered i nto the fire pot. 

AN ELEVATOR DOOR OPERATING DEVICE. 

The improvement shown i n  the accompanyi ng iIIus-

BUTLER'S ELEVATOR DOOR OPERATOR. 

tration is designed to automati call y close th e door of 
an elevator shaft. in conj unction with an ascending or 
descending car. It forms the subject of a patent issued 
to Mr. Lou i s  W. Bu tler, of No. 1 Broadway, New York 
City. Upon the front of the car, and held slightl y out 
from it  by end and intermediate bearings, is  a vertical 
rod , u pon which slide four sleeves, arranged in pai rs, 
to which the ends of levers are pivoted , the le vers of 
each pai r of sleeves being piyotally con nected. The 
sleeves bear at their i nner ends against t h e  intermed i­
ate bearin gs, and when the levers are pressed toward 
th e rod the slee ves of each pair slide up and dow n ,  the 
levers tending to assume a vertical position. The 
levers are normally held i n  their  triangular position, 
as shown, by a spring-actuated drum pivoted on a stud, 
a cord or chain wou n d  around the drum and passin g  
over guide pu lIeys being connected at o n e  end w i t  h t h e  
upper set of levers a n d  at t h e  other e n d  with the other 
set of le vers. Upon the in ner wall of the elevator 
shaft, and preferably a slight distance above the shaft 
opening, is h eld another rod, on wh ich slides the sleeve 
of a d oor-shifting rod, the lo wer e n d  of which is  
pivoted to the rear edge of the door near the bottom, 
while on the inner side of the rod a friction rol ler  is  
journaled upon a stud, and the rod is pivotal ly  con­
nected by a link with a lower sl eeve o n  the rod held on 
the shaft wall. In operation, as the car moves up or 
down,�in passing a closed doorway, the friction 
roller easi l y  presses i n  the levers sufficiently to 
allow the car to pass w i thout moving the door • 

When the car stops at a floor the friction roller 
stands between the two sets of levers, and the 
door may be readi ly  opened. Wh e n  the car 
commences to ascend, the door bei ng open, the 
shifting lever will  b e  in a nearly vertical posi­

tion, an d the friction roller on the lever will 
then contact with the .upper lever of the lower 
set and travel out on i ts i n cli ned �urface to 
force the door to a closed position. If the car 
is  going down, the contact will be u pon the 
lower lever of the u pper set, the door bein� 
cl osed by a similar moveme n t  in both casell. 
The tension of the sprin g  in the drum connected 
with the levers is such that, shoul d anyone 
entering or leaving a car be caught between 
the door jamb and the door, no serious inj ury 
will be i nfli cted, as t h e  door m ay be readily 
forced back against the tension of the spring . 

.. '. I. 
'J'he Rain-Making Experbnents. 

Alet.ter from a citizen of Texas who witness-

ed the recent D y renforth rain-maki n g  experi-
arm of a bel l crank to operate a /!:,rate-shaking attach- ments i n  that State pronoullce� them the most veri ta­

ment. The grate does not tip, but  osci l lates, and has ble hum bugs and absurd waste of pu blic money of 
a laterall y extending jointed arm supported in a longi - which it is possi ble to conceive. He says that the 
tudinal slot, this arm beinl{ connected w i th the sh ort trial party were sh rewd enough not to begin opera­
arm of t h e  bel l crank. The longer arm of the bell  tions before the season when,  from time i m memorial, 
cran k has at its free end a weight, and this arm is rain has come down pl enty and often i n  that region. 
designed to be raised and dropped by the revol ution In his belief, too, unwarl'anted clai ms and repl'esenta­
of the bucket shaft, causing t h e  oscillation of the grate tions were sent out as to the results of the experi­
from tile couoection of the latter with the short arm • .  meots.-Bustou Journal. 

rDEcEMBER 12, 189 I. 

Testing Oil of' Turpentine. 

G. Vulpius finds that reliable determinations of pe­
t roleum in tu rpen t.ine oil may be made by the follow­
ing modification of a method proposed by Hinsdal e :  
1 gramme o f  the sample and 1 gramme of a pure oil of 
turpentine are weighed on separate w atch glasses, 
which are then floated on a basin of water maintained 
at about 80° C. As soon as the pure turpentine has 
evaporated,  both watch glasses are weighed. The 
weight of the residue from the pure oil of turpen tine 
(small qllan tity of resin al ways presen t  i n  pure turpen­
tine) is ded ucted fro m that of  the residue in the watch 
glass which h eld the sam ple. The difference is petro­
leum, which may thus be determined to one- tenth of a 
per cent. 

.." I." 
AN AUTOMATIC FRISKET FOR PRINTING PRESSES. 

The i m provement shown i n  the accompanying il lus­
tration is  designed to facil itate the keeping of a per­
fect register in doing work on hand presses, while 
saving the pressman the labor of operating the fris­
keto I t  has been patented by Mr. Lorenzo D. Clark, 
of Fort Jones, Cal. The large view represents a press 
to which this i mprovement has been applied, Fig. 2 

being a side vie w of the bed only with the tym pan 
folded down upon it, and Fig. 3 being a partial sec­
tion of the device in open position . At one side of the 
bed, adjacent to the tym pan ,  is adj ustably secured a 
shoe, h avin g  a vertical offset or ear with a cam 8ur­
face. Near the lower end of the tympan a shaft is 
transversely j ournaled in th ree bearings, the bearings 
being so constructed as to ad m i t  uf adj ustment to any 
size of form. Upon the end of the shaft proj ecting 

over the offset of the bed shoe, is a disk, provided with 
a wrist pin proj ecting from both its faces, the inner 
portion of the pin being adapted to ride upon the cam 
surface of the offset, wh ile the outer end of tl].e pin is 
connected by a curved link with the ear of the bed 
shoe. One e n d  of the l ink is pivoted to the pin,  and 
its other end is bent to form a hook, and has a sliding 
connection with the ear, whereby the li n k  will draw 
u pon the wrist pin to turn the d isk and i ts shaft when 
the tympan is being thrown back, but will slide freely 
in a slot in  the ear as the tym pan is being put down. 
Upon the opposite end of the disk-carrying shaft is a 
h ead block, w ith a perforation at each end to receive 
a connecting rod, the other end of each rod being sim­
i larly connected to a head block on the end of a shaft 
journaled on the tym pan near its top. The rods cross 
each other n ear their central portion, where they pass 
through guide sleeves, the crossing of the rods causing 
the shafts to be rotated i n  opposite d i rections, and the 
u p per shaft has at its opposite end a crank arm , wh ich 
is pivotally connected by a link with a spring, the ten­
sion of which is away from the tympan. Each of the 
shafts at the top and bottom of the tympan is pro­
vided with gri p pers, and as the tympan is put down, 
after a sheet has been pl aced in position, the pin on 
the i n ner s ide of the d isk engages the cam of  the bed 
shoe, whereby the disk is revolved and both shafts are 
turned, the tension of the spring then o perating to 
press the grippers firm l y  UPOll t h e  sheet. When the 
tYlllpan is raised , the l i n k  cOll necting the bed I'hoe 
w i t h  the disk causes the sha fts o n  the ty mpan to be 
revolved s ufficiently to release the gri ppers, when the 
tension of the spring, as the crank ar m to w h ich it  is  
con nected is  carried over the center of its rad i us, holds 
the gri ppers open. It is also designed. where desired. 
to use guard strips in connection with the gripper 

CLARK'S FRISKET FOR HAND PRESSES. 

shafts, to prevent the soili ng of the sheets, the guards 
bei ng so placed as to stand out at an angle when the 
tympan is raised, and not interfere with the work of 
the pressman. 

=4.' .• 
A MOST i m portant featu re of the scientific instruc· 

tion in  the lower grade of school s sh ould be the coll e,.­
tion of speci mens which should form tHe subjf'ct uf 
object iel!lIQnll. 
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THE LARGEST OF OUR NEW WAR SHIPS. 

Larger by about fifteen h u n dred tons than any 
vessel ever before launched from a Un ited States shi p· 
yard, the new cruiser New York, named in honor of 
the Empire S tate, s moothly slipped from her way.s at 
the Cra m p  shi pyards into the waters of  the Delaware, 
on Wed nesday, Dece m ber 2.  The launch as an i nter­
esting spectacle, and one invoking a degree of patriotic 
ardor, was i n  every way a splendi d  s uccess. It  was 
viewed by scores of thousands, and there were n u m er­
ous representatives p resent from the highest offici al 
circles. The shipyard where the launch took place 
has acres of shops amply provided with lathes, forges, 
furnaces, derricks, etc. , and three 
other form idable ships for the 
new n avy now being built there, 
on which the work is well ad­
vanced, contributed not a little 
to the feel ing of unalloyed satis­
faction w h ich the 0 c c a s  i o n  
bronght out. 

The n e w  ship is  said to have 
been the especial pride of the 
Navy De partment, having great 
offell si ve a n d  d e fensive qualities, 
a h igh rate of speed, and great 
coal end uran ce, and it was re­
marked, as she lay on the ways, 
that her sharp, graceful l ines 
suggested the speedy transatlan­
tic l i n er rather than a ship of 
war. Three firms bid for the 
cons truction of this vessel, as 
follows : Class 1. H u l l  and m a­
chinery, including engi n es, boil­
ers and appurtenances, com­
plete in al l respects in accord­
ance with the plans and s pecifi­
cations provided by the Navy 
Department-William Cram p & 
Sons, of Philadelphia, $3,150, 000; 
Union Iron Works, of San Fran­
cisco, $3,100, 000 ; Ri�don Iron 
and Locomotive Works, San 
l!'ran cisco, $3,450,000. Class 2. 
Hull and mach i nery, including engi nes, boilers and 
appurtenances, com plete i n  all respects in accordance 
w i th the plans and specifications provided by the 
bidder,  guaranteei n g  strength of materials. d isplace­
ment, speed, etc. - Un ion I ron Works, of  San Francisco, 
$3, 000, 000 ; William C ramp & Sons, of Philadelph ia, 
$2, 985, 000. The proposal of Will iam Cram p & Sons to 
build th.) vessel, u nder t h e  second classi fication, for 
$2,985,000, being the lowest received was accepted, and 
a contract was entered i n to on August 28, 1890. The 
modifications incl uded a rearrangement of the boilers, 
80 that additional longitudinal and trans verse bulk­
heads could be fitted in the engine and boiler spaces, 
thereby affordi n g  greater protection to the m achi nery 
and making the boilers less v u l n e rable to attack from 
rams and torpedoes. The keel was laid on Sep tember 
30, 1890, and the contract req uires that the vessel shal l 
be ti n i8hed and read y for deli very to the United States 
on or before Jan uary 1,  1893. 

The length of the New York is 380 feet and 6% inches ;  
breadth of beam, 64 feet ; mean draught ,  23 feet and 
3% inches ; d isplace ment,  8,150 tons. Her h ighest 
speed is to be 20 k n ots an hour, and the sustained sea 
s peed 18 ·5 knots. With 1,500 tons of coal in her b u n k­
ers and stored on deck, she will be able to steam 13,000 
miles at the rate of 10 knots per hour. She has the ram 
bows and h igh freeboard of  the large cruisers, but her 
stern is  lighter, ind icating the effort to produce a speedy 
model.  Havi n g  a h igh freeboard, her guns may be 
worked i n  a sea way, the 8 inch rifles being 25 feet 
above water. In the absence of sail power, the entire 
dependence must be on her twin screws. The two 
m asts are for fighting and signal ing p urposes, and are 
to be provided with protected tops. She has four 
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decks, incl u d i n g  the protective deck and a flying deck, Her motive power will be twin scre ws, drh' e n  by 
or bridge, for boats. four vertical direct-acting triple ex pansion engines 10-

The materials  used in the construction are of the cated in four wate r tight cOlll partmen ts. T h e  diame­
best q ual ity . The outer steel plating a m idships is 23 ters of the cylinders of each engi n e  are 32, 46, and 70 
pounds to the sq u are foot from keel plate to shear i nches respec tively. and the stroke is to be 42 i n ches. 
�trake, w h i ch is 46 pounds. To ward the extremities For the great speed expected the screws m u st make 
the outer platin g  i s  ligh ter. Between the protecti ve 129 revolutions a m i n ute. It is est imated that the col lec­
and berth decks the plat i n g  is doubled in the wake of t i ve ind icated horse power of propell ing, air p u m p  and 
the thin armor. The keel plate is 15 pounds to the circulating pumps wil l  be 16,000. The steam for the 
square foot, and the p lates of the main bul k heads have engines is to be supplied by six double en d ed Ill ain 
the same weig

.
bt. The protecti ve deck B:t th� sides i s l boilers arran�ed t:wo abreast in three water tight com-4 feet and 9 Inches below the water amidshi ps and 1 partments, With SIX ath wartship tire rooms. Each is 

foot abOVE> the water when the vessel is at the llJean to be fi fteenJeet six inches i n  diameter and twen ty-one 
feet three inches in length. They 
are to be worked under forced 
draugh t on the air t ight fire 
room system.  The ligh t i n g  is 
to be by electricity, and the 
search lights are to h ave the 
latest i m provements: She is to 
be titted as a flagsh ip,  and a 
large and valuable l i brary is to 
be given the ship by a New 
York merchant, wh ile a large 
sum has been raised to p re8ent 
her with a handsome service of 
plate. 

THE CHACMA OR SOUTH 
AFRICAN BABOON. 

BY NWOLAS PIKE. 
Africa is especially the n ative 

country of baboons. Of all  the 
quadrulllani they are about t he 
ugliest, chiefly those o f  t h e  
gen u s  Cynoc ephalus. A 'c u rious 
fact is that out of over  ti fty 
species of apes, monkeys, and 
b a b o  0 n B inhabit ing A frica, 
there are said to be only one or 
two known i nstan ces of an 
African species occurri n g  in 
Asia or an Asiatic one in Afri ca. 
The one I am abo ut to write of 

THE CHACMA. is the chacma, or C. porcarius. 
draught. It is covertld with two courses of plating, 3 This animal is met w ith i n  most of the so u t h er n  
i n ches i n  thickness amidsh i ps and 2 %  i n ch es fore and ranges o f  Illountains from the tropic o f  Cancer to 
aft. The slopes amidsh i ps have an additional thick- those of the Cape colony. Even in the great Sneeu w­
n ess of  3 i n ch es, Illaki n g  a total thickness of 6 i nches. berg range, w here snow rests on some of the peaks 
In the wake of the m achi nery is a belt of th i n  armor t.he year round, troops of baboons are met wit h  
between the protecti ve and berth decks, the total thick- quite as n umerous as those o f  the lower forest lands. 
nesses of armor on the sides bei ng 6 inches. A coffer Table Mountain, so conspicuous a feature rising above 
dam, 3 feet and 6 i n c lJes i n  depth, between the protec- Cape Town, and grand l y  visi ble as you a p p roach it 
tive and berth decks, and extending the entire length from the sea, used t.o s warm with large and form idable 
o f  the vessel, is  to be filled with a water-excluding ma- troops of these creatu res, whence they swooped down 
teriaL on the lands of the poor farmers, doing irreparable 

In her armament the mai n  battery is to con sist of damage to their crops. As the country rou n d  Cape 
more but lighter rifles than the Maine's. She is to have Town has becom e  settled and many of tJ. e baboons 
six eight inch breech loading rifles and twelve four been kil led, they, l i ke so many other animals, have re­
i n ch rapid tire guns. In the secondary battery are to ceded before civilization. 
be eight rapid fire si x poun ders, fou r  rapid fire one In the kloofs or rocky passes of the mountains, 
pounders and four Gatl ing guns.  Of the six torpedo where there is not m u ch traffic, tifty or sixty may be 
t u bes, one i s  to be in the bows, one in the stem, seen stretched out, basking in the sun.  At. the sl ight­
and two are to be on each broadside. est n oise or disturbance they are on the alert . and 

Two of the eight inch rifles are t o  be mou n ted their how lings and scream s of defiance resound along 
i n  a barbette forward o n  the upper deck, two in a the hills. They inhabit the dense forests, also where 
similar bar bette af t, and two are to be carried i n  there are ledges of rock, for their habits and structure 
broadside amidsh i p  Oll the u p per deck. The lDen prevent their easily climbing trees. They prefer steep 
working the rifles in the barbettes are to be protected overh anging cliffs, and i f  surprised at their base, 
by ten i n ch es of steel armor, and the revolving con i- read ily mount thelll by clingin g  to the giant  lia1Us 
cal shields of steel are to be seven inch es in thick· that form a n etwork over them. Hand over h a n d  they 
n ess. The big r ifles a m idships are to be protected by go u p, and lllan y species of these plants go by the 
partial barbe ttes two i nches i n  thickness. The four name of " bavians touw, " or baboon's ropes, from the 
i nch guns on the spar deck are to h ave spon sons four use they make of them. W hen h alf way up and they 
i nches in thickness and are to be protected by shields. think they are out of dange r, they have an ugly habit 
The men at the six pounders are to be protected by of roIling down stones or pieces of rock o n  the in­
eight incheA of arm')r. The slopi n g  armor beneath truder, rendering it  no easy matter to escape, if  not 
the barbettes is  t.o be five i n ches in thickn ess, and the forewarned. 
ammunition t u bes belo w are to be five inches also. The local name chacma is taken from an old Hot-
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tentot word 'L" cltack a m m a, given with a pec u l iar click 
of the tongue, u n p ronouncea b l e  by w h i te wen except 
i ll rare instances by those brought u p  i n  the colony, 
This click r u ns t h rough the w hole H ottentot language 
and that of wany of the Kafi r tr ibes. It is not  often 
heard now f rom the Hottentots, as the o l d  small  race 
is fast d y i n g  out. O u rious to say, the constant ad­
m i x t u re of w h ite blood has d e v eloped a large and 
good-looking race, and these . ,  bastard Hottentots, " as 
t i l e y are cal l ed ,  use a m edley of low D lltch and E n g­
l ish,  or the  latter entirely. 

The ord inary food o f  the c hacma consists of bul­
bous roots, w h ich they d i g  u p  and peel adroitly, 
be rries, wild grapes, and even grass when pressed by 
hunger. They eat g reed i l y  of all  k i nds of . insects ; 
es pecially are t h e y  fond of locusts, of which so many 
species a b o u n d  i n  the Oape, and they are also credited 
with suck i n g  b i rds' eggs, and destroyin g  the young. 
U n fort uuately they do not confine themselves to such 
food as nature provides, but will t ravel long distances 
to raid the farm lands wherever melies or Indian 
corn, m i l l et, oats or pumpkins are planted. 

The generic name of Cynocephalus was given to the 
chacma by Ouvier ; from two Greek words signi fying 
dog and head, the prolonged truncated m uzzle resem­
bling t h at of a dog, and having the nostrils at the 
extremity.  Their small ,  deep set eyes, with white 
u pper eyelids and project ing brows, give them ali in­
descri bable l ook of ferocity and cuuning. · The males 
are l arge and Dob ust,  and when angry display their 
great canine teeth, which ·gives them 80 fierre an al5-
spect, and the old ones would be most formidable foes 
to tackle, as they co uld tear a man to pieces like a 
tiger. When young they can be easily tamed and 
are quite playful . They are said to guard a house 
even better than a dog, giving i nstant notice of the 
approach of  a stranger. They are seven or eight 
y ears old before they are ful l  gro w n ,  when with few 
exceptions the old feroci ty begins to develop itsel f and 
they are m ost u ncertain of  temper. When adult they 
are far too dangerous to have loose around, as they 
rarely attach the msel ves to more than one person, and 
even w i th h i m ,  on the s l igh test provocation,  they pass 
from caresses to the most violet expression of rage. 
T h e  fem al es are rather more gentle than the males, 
and smailer, but when i n  troops are terrib ly  quarrel­
some with each other, partic u l arly when they have 
young ones. T hese are tended wi th the greatest affec­
tion by the mothers, b u t  t h e  males i n c u l cate pretty 
strict obedience b y  a good sou n d  cuffi n g  once i n  a 
w h i l e. Their  teeth greatl y  rese m h i e· t h ose of a h u man 
b e i n g, also their i nternal organization, and the fin gers 
of their  hands are free. Their wal k  is rather slow, but  
thei r usual gai t  is aJ trot or short  gal lop. T h e y  can 
s tand erect with the greatest ease, b u t  usua l l y  go on 
a l l  fours. There is a great n u m ber of edi ble b u l bs 
or gro u n d  n uts i n  the Oape, somc good and very 
w hole�ome, but others poisonous. The senses of taste 
and s m e l l  in the chacmas are so keen that they readi ly 
rej ect the bad ones. W h e n  Le Vai l l ant was traveling 
i n  South A frica, he had a tame ch acma with him, and 
when h e  fo u n d  strange fruits on roots, his men would 
not touch t h e m  tm they had been offered to the 
baboon. If he ate of the m they were glad to do so too, 
a n d  equally refused t h e m  when he did.  Le Vai llant 
tel l s  a curious story of how his chacma unearthed the 
roots it was 8 0  fond of. I t  seized the tuft of  leaves 
w i t h  its teeth, d u g  abo u t  and loosened the root with 
its  fi ngers, and then by d rawing the head gently back­
ward general l y  managed to extract it without b reak· 
i n g. 'Vhen this course fai led,  he seized the tuft as 
before, as close to the root as possible ,  then suddenly 
t h r o w i n g  h i mse l f  head over heels,  t he root rarely failed 
to fol low.  The cheek ponches are large, and when 
th e  an i m al fo u n d  a good supply  i t  was stowed in them 
for future use. 

W h en I was at Sim on's Bay, about twelve m iles from 
Oape Town, I set off for a lorig tramp n ear the coast, 
b u t  was warned to look out for baboons and keep out 
of their way. As I was goin g  alone, I carried a double 
barreled gun, a p istol and a kn i fe. St range to say, 
u nless attacked, baboons will  avoid any one carrying a 
gun. On m y  way I fel l  in w i t h  a Scotch missionary, 
who was in charge o f  a srnal l mission stat i o n  in a very 
lonely part of the road. H e  was surprised to see me 
alone, and told m e  I might encou nter dan ger from 
baboons or snal,es. He and a Hotten tot boy accom­
pa nied m e  for some d istance and t h e y  told :ne n u mer· 
ous tales of the maraudings of the former.  

Later  on ,  I carne to the honse of  an old pi lot ,  and he 
showell m e  the wreck of his  ga rden. that onl y a short 
time before had rej oiced his  heart with the prospect of  
a fine harvest of p u m pkins and m e l i es. Half  of them 
had been carried away, w h ich was bad enough, but the 
greater part of the rest was destroyed. They wil l  go 
all Y distance to a field of p u m pki n s, for the sake of the 
seeds, of wh ich they are passionatel y fon d .  They tear 
th e m  open to get at the seeds , and often one baboon 
w i l l  destroy a dozen i ll order to fill h is pouches. A t rap 
i s  someti m es set for them i n  the eastern d istricts, when 
their gree d i n ess brings thei r �peedy d estruct ion.  A 
large p u m  pkin h as a hole made i n  i t  j ust large e n ough 
'or a b an d  to enter when open, Fresh she l l ed  corn is 
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w ixed with the seeds, wh ich is also a great tem ptation H i s  curiosity was great, also his imitative faculties. 
to t h e  t hief. A chacma comes along, and seeing a fine Once he \I atched me attenti vely make a hole with a 
pumpkin and smel l ing the coveted bait, inserts his  gi mlet and in sert a screw w i t h  a screwdriver, and he 
hand, which sli ps i n  easily. So h e  clutches a handful  of did the same fair ly wel l.  He could drive a nail  as well  
seeds and corn, but it will  not co rne out again.  So as I could, draw a cork from a bottle and drink wine 
rel uctant is he to give u p  the favorite food that he will  from a glass, and I believe I could have taught him 
n ot relax his  hold,  b u t  tries to escape with the p u m p- almost anything save speech. I was the only m ale he 
k i n. This so e m barrasses h i m  and retards his  flight would allow to approach h i m, b u t  he never showed the 
that he falls an easy prey to the gun of the owner i n  sawe disposition to a female. His  ferocious looks, how­
am bush. Ordinarily the chacwa would tear it to e ver, were enough to deter any woman from going near 
pieces, but loses his head under the, to h i m ,  strange h i w .  It was w y  intention to bri n g  h i m  with me to 
conditions. A merica, b ut circumstances prevented it. A few days 

When going on their b urglarious exploits, the before I set sail, Jean Louis got loose and made for the 
chacmas di splay a great amount of intelligence and cathedral and began teari ng off the clapboards. Seei n g  
cunning. Arri ved at t h e  field of their operations, the door open , he walked i n  a n d  w e n t  t o  the p u l pit, to 
sentinels  are posted on any eminence whi le  t he rest of the horror of the sexton who then caught sight of him. 
the m arauders collect their  provision w i th the greatest He seized and tore the vel vet cushions, and when an at­
expedition, fi l l i n g  their cheek pouches and tucking tempt was made to d islodge him, he flu n g  the Bi ble 
the green ears of  corn under their arms. This is  done and p rayer book at him and fairly drove him from 
silently, and at the slightest warni ng note, a lo w, the building. The police were cal l ed ,  and two m en 
peculiar cry of dange r  from the sentinels, a way they with loaded carbines shot m y  pet while  stand i ng erect 
rush yelling and screaming, very rarely be ing caught. defying them, but if I had been called I could have 
Should any of their n u m ber come to grief, it  is  said got him away quietly. When b rought to the house 
that they drag away the u n l ucky sentinel who h as and laid on the veranda he had almost a human look 
failed in his d u ty to warn them of danger i n  time, and about h i m. Jean Louis now occ u p i es a promi n e n t  
beat him to death. How t r u e  it may b e ,  I know not, place in t h e  M useum of the Royal Society o f  Arts and 
but i t  is  so believed all over the colony. Sciences at Port Louis, Mauri t i us. 

Many people refuse to shoot them, for if not killed • ' . '  • 
outright it is so terrible to see their death agonies. The Keweenaw Copper Deposits. 

The wounded animal gi ves forth such mournful, pitiful  A peninsula called Keweenaw Point, j utting i n to 
cries, with so h u man a voice, as i f  asking for help, that Lake S u perior from the southern s hore to ward the 
few white people can be induced to shoot a second. northeast, i8 famous as the center of a vast copper min­
Most of the q uadr umani do the same. A l ittle gray ing ind ustry. Last year the mines produced no Jess 
monkey I saw accidentally shot made so painful a than 105,586. 000 pounds of refined cop per, and it is es­
scene before it died, its ap pealing looks, actions and timated that d u ring next year prod uction will  be in­
cries were so exactly those of a badly hurt  chi ld ,  that I creased by at l east 20 per cent. Mr.  E .  B. Hinsdale, 
vowed never to shoot a monkey, and I never did, who con tributes to the latest b u l letin of the  Ame rican 
though I had several chance". Geographical Society an 11 rticle on the subject, has 

I h a d  often heard that baboons can appreciate fire, m uch that is interest ing to say about the n u merous 
though they cannot make i t. A party had been prehistoric m ines which h ave been fou nd in this region. 
picnicking in some woods, and in one part w as a steep These ancient m i n es, j udging from thei r extent, m ust 
descent crossed by bold ledges of rock t hat made a have b een worked for centuries. Who the workers were, 
series of steps down to a spring below. This place was no_one can tell. They seem to have known nothing of 
fixed on as a capital one to d i n e  in, a nd a large fire was the smelting of copper, for there are no t races of moltt'n 
lit on one of the ledges for cook i n g  p Ul·poses. D u ri n g  copper. W hat they sought were pieces that could be 
the afternoon the party was broken up, and all dis- fashioned by cold hammering i n to useful artic les and 
persed, but considerable fire was left, as some of the ornaments_ 'I'hey und erstood the use of fire in soften­
logs used were very t hick. Later it was discovered i n g  the rocks to enable them to break away the rock 
that one of the ladies had left her shawl or some other from the masses of copper. They cou ld not d ri l l ,  but 
article on one of  the led ges, and se veral of the gentle- used the stone hammer freely.  More than te n  cart 
men returned for it .  O n  arriving at the spot they l oads of stone h a m m ers were fo u n d  in the n eigh hor­
were startled to tind the ledge w here the fi re was left, hood of the Minnesota mine . .  In one place the excava­
with a new set of occu pants. A n u � ber of baboons t io n  was about 50 feet deep, and at the bottom were 
had seated themselves n ear the fi re, and some were en- found timbers form ing a sca ffoldi n g, and a large shpet 
gaged pus h i n g  the ends o f  the s maller sticks into it ,  of copper was discovered there. In another place, in 
while the others devoured the pieces of b read, rice and one of the old pits, was found a mass o f  copper weigh­
varied scraps left from the d i n ner. Luckily, the mi ss- ing 46 tons.  At another poin t  the excavation was 26 
i n g  article had been dropped on the upper ledge, and feet deep. 
the spectators did not l i nger long in such dangerous I n  another opening, at the depth of 18 feet, a mass 
vicinity to these u n i n vited guests. Some farm hands of copper weighing over 6 tons was found, ra ised about 
who went there late in the evening fou n d  the baboons 5 feet from i ts nati ve bed b y  the ancients, and secured 
stil l  chattering round the burning e m bers. Dogs are on oaken p rops. E very p roj ecti ng poi n t  had been 
of very l i ttle use as guardians against th ese ferocious taken off, so that the ex posed s urface was s mooth. 
depredators. They pay no heed to them, unless the Whoever the workers may have been, many centuries 
dog has the temerity to go for the ch acma, when he must have passed since their mi nes were abandoned. 
gets h andled so severely it  is rare l y  h e  will attack a Their trenches and openings have been fil l ed up,  or 
second time. Native guard ians are l i ttle better, for the nearly so. Monstrous trees h ave gro w n  over their work 
chacmas, with their 'patience and c u n n ing in watching and fallen to decay, other generations of trees spring­
their opportu n ity, outwit the m e n ,  and gai n their  ends i n g  u p. When the m i nes were red iscovered , decayed 
i n  the long run, in s p i te of t h e m .  The screechi n gs and trunks of l arge t rees were ly ing ovpr the works, w hile 
yell ings they make when distu rbed in their haunts are a heavy gro wth of J i ve t i m·ber stood on the g round . 
enough to frighten any one within heari ng. and when -......... , ........... , ... __ ��---

you find great pieces of rock pelt ing down dangerously 'Vo rld's I<'air Notes. 

n eal' your head, you are apt to take to you r  h eels, The great dom e of  the ad m i nistration b u ilding, 
happy if the screeching' monsters do not ov ertake you.  which wil l  be the most con s picuous arch itectu ral 

D uring my residence in the East, I had a fine yo u n g  feat ure of the exposi tion , and t h e  fo ur smaller domes, 
chacllla given m e  about three years old . He grew w i l l  be covered with al u m i n u m  bronze, a n ew1 y dis­
rapid l y, and in about a year he was a l a rge and covered amalgam, w h ich is said to glisten brigh ter 
dangerous ani m al to strangers, though very tame with than gold. The con tract for gilding the domes has 
me. He would sit beside me, playing l ike a child, b u t  been let for $54,000. 
let any one come into the room, man or boy, and he T h e  party which, under the d i rection of Chief Put­
rai!;ed h i mself ful l y  erect, every hai r on his  head and £lam, of t h e  Department of Ethnology, of the exposi­
neck stand i n g  out, made hideous faces and showed his tion, has been making excavations of the mounds i n  
powerful  teeth, enough t o  i n t i m i date a n y one, b u t  a Ohio for three months o r  more, met with rare s uccess 
fe w gen t le words from me cal med him.  Fearin g  SOIlle  on Nov. 14 n ear Chill icothe, in making one of the 
accident,  I had a large i ron chain attached to a thick richest finds of the century in the way of preh istoric 
ri n g  aud placed rou nd his body, and this was fastened remains. Whi le  at work on a mound 500 feet long, 200 
by a strong bolt driven i n to a tree. Mr. Jean Louis, as fflet w i d e  and 28 feet h i gh, the excavators fou nd near 
h e  was called, took it all  q uiet ly, but on the first chance the center of the mound,  at a depth of 14 feet, the 
he got alone he hroke a l i n k  in t h e  chain with a stone massive skeleton of a man i ncased in copper armor. 
in the same Illann er as a h uman being would do it, yet The head was co vered by an oval-shaped copper cap ; 
t h e  l inks  were as t hick as the l i t tle finger of a man. the j aws had copper mou l d i ngs ;  the arms were d ressed 
On Ill y retu rn with a fr iend I fou n d  him u p  in a large in cop per, w h ile cop per plates covered the chest and 
b read fru i t  t ree. The sight of a st ranger so excited s tomach, and on each side of the head, on protruding 
b i m  he b egan pelti n g  us w i t h  t h e  heavy f rn i t, pretty sticks, were wooden antlers ornamented with copper. 
dangerous missi les, wh en sent w i th so acc urate an aim I The mouth was stu ffed with gen uine pearls of i m ­
t h a t  we had t o  seek shel ter t o  avoid t h e m .  M y  friend mense size, but much d ecayed. Around the neck was 
retreated precipitately, but when I was alone I soon a necklace of bear's teeth, set with pearls. At the 
h ad Jean Lou i s  down u nder con t rol. He was always side of this skeleton was a fem ale skeleton,  the two 
accustomed to watcb for my return, when at once h e  being supposed to be those of man and wi fe. It is 
set to wor� with the im patie n ce of a chi ld to exam i n e  estimated that the bod ies were b uried fully 600 years 
m)' pockets, as I alwaYI:i brought him a banana, guava ago. The excavators believe they have at last found 
or other fru i t. the king of the wound builders. 
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THE ST.  CLAIR TUNNEL D RAINAGE SYSTEM. 

O u r  fi rst page i l l utitrations ena ble one to readily 
com preh e n d  t h e  amount of work that was deemed 
necessary for the p u rpose of kee ping the great rail way 
t u n nel  between the U n ited States and Canada always 
free from water, and the manner i n  w hich the engineers 
met the difficulty.  The area of sunken roadway in­
cluded in the approaches, and the land o n  each ISide, 
for w h i c h  d rai nage had t o  be provided, was fo urteen 
acres on the Canada side and eleven and a half acres 
on the American side. T he amo u n t  of rain which may 
fal l in t wenty-fo u r  or for t y·eight h o u rs at any given 
place, i n  local i t ies where even the most com plete rec­
ords are kept,  is al ways a variable q u a n t i ty ; b u t  i n  
a w o r k  of t h i s  k i n d ,  w h e r e  abso l u te safety a n d  the 
m ost thorough provision against  an y  in terru ption of 
t raffic are req u ired, i t  was necessary to provide am ple 
fac i l i ties for t h e  immediate disposal of any q uan t i t y  
w h ich m i ght fal l ,  and the engineers appear t o  have 
made their calculations on this basis. 

O n  the Sarnia side two sizes of  pumps are provided, 
the larger one, s h o w n  in our fi rst page view, being a 
vertical, d i rect·acting, com pound steam p u m pi n g  

. engine, w i t h  a capac i t y  of five m i l l ion gallons in 
t w en ty·four hours. It is not expected that it will be 
necessary to employ this  p u m p  except d uring heavy 
and proionged rai ns, a smal ler d u plex pump being 
located ill the bottom of  the shaft for ordinary use, 
and having a capacity of fi ve h u n d red gallons per 
m i n u te. All precipi tation is  led by stone d rains at the 
base of the retai n i n g  walls, and from each side of  the 
track, t h rough a cui vert crossing under the track, to a 
s u m p  or wel l hole, from which the water passes, 
t h rough a s ix·foot iron pi pe, to the p u m pi n g  shaft, 160 
feet away. This shaft is made of cast iron rings bolted 
together in a manner similar to that followed in the 

J Citutifit �Ultricau. 
t h e  meteorologist of t h e  Canad i an government was 
consulted as to the records of the heaviest known rai n ·  
falls,  a n d  d u e  consideration w a s  g i v e n  to al l  other a v a i l ­
a b l e  data. The average ann ual rainfall  of the S tate 
of Michigan, and of  a l l  that section,  has been for 
severed years considerably be l o w  that of the sea coast 
in the v i cinity of New York, but it  is not the average 
rai n fal l  so much as the sudden,  heavy storllls which re­
q u i re such extensive provision for the q ui ck dis posal 
of the water. The hea viest rai n fall  ever known in N e w  
Y o r k  w a s  i n  Septe m ber, 1 882, w h e n  the precipitation 
was j ust over six i nches ill depth d ur i n g  t wenty·four 
h o u rIS, and d u rin g  three days the fal l was fifteen inches.  
Taking the rate for the day in which the fall was 
heaviest, a similar rain upon t h e  fou r teen acres for 
w h i c h  this d rainage system has been estahlished at 
Sarn ia would give o n l y  2,280, 936 gal lolls of water to 
be disposed of, which is  not h a l f  the quantity whose 
removal is  positively provided for at Sarnia in any 
twenty-four hours. 

Oil Fire ... 

T h e  Enginee ring Magazine for Novem ber contains a 
number of excellent articles. Among them is  one by 
Ed ward Atkinson, i n  w hich some very practical and 
w h olesome lessons are given rel ati ve to the cons truc· 
tion of  buildings for mechanical p urposes. '1'he follow· 
ing hints on oil fires are also given : 

When oil or cotton waste takes fire in shop�,  oue of 
the first impulses is to throw water upon i t .  The poi n ts 
brought out by Mr. Atki nson are of im portance to all 
mechanics. He says that one of the largest l osses which 
the i nsurance com pany of which h e  is  presi dent was 
ever called upon to pay was mai n l y  caused b y  thE' m is­
use of a bucket of water. H e  d escribes the occurrence 
as follows : 

cO[Jstruction of the t u n n el,  and is 15 feet 2 inches in  . . In t h e  early even ing a mechanic, who w a s  working 
d i a llleter and 81 feet  3 i nches i n  dept h .  I t  rests upon alone after mil l  hours near the main gears, d ro p ped 
a ti m be r  base, u pon w hich, withir{ the shaft, is a six- his lantern in the s l ush box, setting fi re to t h e  grease 
foot mason ry .foundation for the large vertical and the and lint collected there i n .  It b u rned with dense smoke 
s m a l l  d u plex pum ps. and very little flame. Two or t hree shovels of sand or 

The yert i cal pumps are surmou n ted by large water- a wet blanket would have put it  o u t. B u t  he did what 
ways or pi pes reaching to t h e  s u r face of  the floor above, he s u pposed was the right t h i n g-he th re w  a bucket of 
and through which pass the p i st o n  rods that con nect water u pon the burning grease.  I n s tan t l y  a fierce 
w i t h  the steam cyii nders rest i ng upon the top of these flame sprang up to the very ceil i n g  of t h e  basemeut,  
waterways. Near the top is a discharge pi pe 18 in. passing through the belt hol es, sett ing the m i l l  on fire, 
i n  d i a weter  lead ing to a d rai nage connection with the wh ich was completely destroyed. I was not t hen an 
S t. Clair  R i ver. officer of an insurance company, and I did not at that 

As w i l l  be seen b y  the plan and sflctional views on time take up the subj ect for i n vesti gation.  A l i ttle 
the first page, all of the water collected from the drain- later I happened to go to my seaside house with m y  
age a rea provided for is  d i rected to a n d  discharged

· 
boys i n  t h e  early spring. I h a d  n ot then i n  " ented the 

frow the p u m ping shaft, none of  it  being permi tted to Alad d i n  oven, and w e  u n d ertook to fry some fish e n  the 
enter t h e  tunnel .  'I' h e  compo und engi nes e m p loyed top o f  the cookin g  stove ; not bei n g  very ski l l f u l ,  we 
h ave t w o  h i gh·preti s u re cylinders, 19},,( by 24 i n . ,  and set the fat on fire. I took a d i pper and po u red somp 
two low· pressure c y l i nders of 33% by 24 in . ,  and the water i n to the burning fat� S t raight way another 
p u m p  c y l i nder  i s  22 by 24 in. -These are all located i n  great flash of flame roared u p, s ingei n g  m y  hair and 
a permanent house u po n  the bank of the a p p roach , w h itikers and reaching the Cfli l i n g  of the ki tchen. I tlH�n 
w h ere also are four large steam boi lers, two independ- recalled the incidents of the m ill fire, and determined 
eut Ball d y n a mos t h at fu rnish the i n candescflnt l ights to find out what it  al l meant. " 
i n  the tunnel ,  and two large size Root exhausters t hat M r. Atkinson then consul ted P rof. Ordway, of the 
d raw the fou l  air from the center o f  the tunnel ,  Massach usetts Institute of Tech nology, who ex plai n ed 
t h rough two 20 i nch sheet iron pi pes, and one air and that steam combines with a n d  takes up other gases, its 
condensing pump for engines, capacity 20,000 cubic own vol ume lifting or raising them, thus becoming a 
fee t per m i n u te. carrier of combustible vapor and flame to anyth i n g  

T h e  w a t e r  t h a t  cc: \ects u pon the American water- combustible situated o v e r  the fire. T h e  best thing to 
shpd iti mostly d i rected i n  the same manner a8 u pon extinguish b u rning fats or oi ls  or oily waste is sand ; 
t h e  Sarnia SIde to a well near the t u n n el e n trance, and it would be a prudent thing to have buckets of 
where, in a m asonry ou i lding on the south side of the this material standing in shops where fla mes of this 
tracks, are fou r  d U 1> '  �x p u m ps, either or all of  which character are l iable to originate.  
may be called into use if  necessary. U pon this  side 
th e  banks are terraced, and part way down from the 
top of the ban k a d i tch i s  d u g-extend i n g  U form frolll 
the begi n n i n g  of  the appJ'oach-the ful l  l ength of the 
ban k  on each s i d e  and w i th a fall toward the tunnel .  
At the lower e n d  of the U n ear the t u n ne l  e n t ra n ce a 
sewer connec t i on gi ves sufficie n t  fall for the water to 
flow to the river, t h u s  l i ghtening the work o f  the fonr­
i n c h  p u m p s. T h e  capacity of the four pumps in this 
section i s  a total of  3,000 gallons per m i n u te. 

I t  w i l l  thus be) seen t h at the drainage of both ap­
proaches is independent of  the tunnel .  The t u n n e l  
Hystem is quite  s im ple, and o w i n g  to the perfection o f  
the t u n n e l  work, b u t  l i ttle water is  req u i red to be 
raised. We are informed by Mr. Hobson, the designer 
and bu i lder of the e n t i re t u n n el,  that with the excep' 
tion of what l i ttle would be d riven in to the ends of 
the tunnel by a slanti ng rai n storm. there is  not much 
more than the n at u ral conden sation u pon the s i d es of 
the t u n n e l .  A l though this secti on covers a len gth of  
6, 026 feet, i ts drainage is provided for  at the l o west 
s l o pe of the tunnel by two p u m ps, as shown in t h e  
cut,  o n e  on ei ther side of t h e  t u n n e l ,  u pon a bracket 
bol t ed to t h e  rin gs, w i t h  the suction pi pes curved 
against the side of t h e  r i n gs, and exten d i n g  to the cen­
ter of  the track. T h ese p u m ps are of  the capacity of 
500 gal l ons per m i n u te. They are operated very in­
geniolls ly and w ithout being at all objectionable in 
the tunnel .  At t h e  com wencement of the work on t h e  
t u n nel a trial shaft was sunk near the river ban k,  and 
t his shaft now serves the pnrpose of  recei v i n g  t h e  
steam pi pe, pxh aust pi pe, a n d  discharge pipe of the 
p u m ps and engines. 

In making the plans for this great drainage work, 

Printer .. ' Koller COlnposltlon. 

This composition,  b y  Hawkins  and Stace y,  Lon don,  
has an affi n i ty for pri n t e rs' i n k, and is free from glyce­
ri n e, which is  a principal  i n gredient in  roller compo­
sit ions as usual ly  Ill ade, b u t  w h i ch repels the i n k .  A 
com'posit ion prepared accord i n g  to the fol l o w i n g  form · 
u l a  has been fou n d  to answer w e l l  in p ractice : Gl ue or 
gelatine,  1 pound ; water, 12 ounces ; l inseed or other 
s u i table oil,  1 pou nd 8 o unces ; t reacle or  sugar, froUl 
1 pound to 1 pound 8 oun ces ; calci u llJ  c h l oride or pot­
a s h ,  % o u n ce ; p o w dered res i n  (i f req n i red), 2 o u n ce�. 
The glue is fi rst soaked in the water and then m e l ted,  
and the l i n seed o i l  ( warmed to a tem peratu re of abo ut 
1500 F. ) i s  then very grad ually added and thoronghly 
m ixed w i t h  t h e  mel ted glue. The sugar or t reacl e  is  
then added to the mass kept at a s u i table tem perat ure, 
and the calci u m  ch loride then i n corporated. If a very 
tongh com posit i o n  be req u i red, the resin (d i ssolved by 
h eat i n  a l i ttle lin seed oi l )  is  to be added. T h e  com po· 
sition llIay be made non-absorbent of  w ater b y  disppn�­
i n g  with t h e  calci u m  chloride and s u b s t i t uting a s imi·  
lar amount o f  bismuth carbonate. 

• • • • 
,," 'Vord to lUail S n b"(· riber,,. 

At t h e  end of e very year a great m a n y  SU bscriptions 
to t.he various SCIE XTIFIC A IVI E RI C A X p u blicat ions ex­
pire.  

The bil ls  for 1 892 are n o w  beil lg mailed to those 
who�e s u bscri ptions come to all end w i t h  t,he year. 
Respon d i n g  prom ptl y to the i n v i tat ion to ren e w  saves 
removing the name froll1 our su bscri ption hooks, and 
secures without in terruption the l'eception of the paper 
by the subscri ber. 

\£o��e9ponbence . 
Pure Coal in Orego n. 

'1'u the Editor of the &ientific Amel'ican :  
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I n  y o n r  answer to inquiry in the SCIENTIFIC AME­
RICAN of  November 7th regard i n g  the findin g of a 
s u p posed m i neral wax at the mouth of the Nehalem 
River, Oregon, you state : 

.. The occurrence in quantity indicates the possibi-
lity of a .  . lignite bed in the neighborhood . "  

There are t wo d istinct v e i n s  of p u re coal fou n d  
w i t h i n  t hree m i l es of the beach where the w a x  i b  
found, 30 i n .  and 26 in.  i n  th ickness respectively. B o t h  
veins are of excel l e n t  qual ity  f o r  t h i s  coast. The 
analysis of  the 26 i n .  vein is as follows : 

]'ixcd carbon . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  54'7 per cent. 

Combu.tible ga.es . . . . . .  . . __ . . . .  . . . . . . . .  . . . . . . . .  3.')'1 .. 
Water . . . _ _  . . . . . . .  . . . . . . . . . . . .  . .  . . . . .  . . .  . . . . .  . . . .  7'2 

A.sh . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 3'0 
l00·UO 

'I'helle may beuf the lignite age, b u t.  hard l y  a lignite 
coal . AtJG. C. KIN NEY. 

Astoria, Oregon, November 20. 1891 . 
• 1 . 1  • 

King llIagllehi. 

1'0 the Editor of tlt e Seientifi,c A merican : 
In the early part of J uly,  189 1 ,  I separated the plates 

of a compou n d  horse shoe magn e t  to remagnetize it, 
and, placing t wo of  the plates on a board, with oppo­
site poles touching, passed t h e  poles of the other plates 
several times over them. The same process was nsed, 
alternatel y, w i th al l the plates. 

On the 13th of J u l y  it occurred to my mind that a· 
study of the closed circu i t  of magnetism, when the two 
plates were l y i n g  on the table, with op posite poles 
touching, migh t o pen the way to some i n teresting d i s ·  
coveries. This led to an in vestigation of the old pro· 
position, that a sol i d  steel ring or circle can not ae 
magneti zed in a circular direction.  The usual p roofs 
offered to establish this proposition are : (1st)  That i t  
h a s  been tested b y  trial a n d  fou n d  to be true, and (2u ) 
that the proposi tion is self-evident, because there are 
no poi n ts, breaks, or openi ngs for poles in a con ti n u­
ous or solid ri n g. Not satisfied w i t h  extan t t heo ries, 
the w r i t.er com m enced a series of  experi m e nt"  i n  order 
to be able to demonstrate clearly and posi t ively that 
the p roposition is true, or  to show, beyond q ue:;tion,  
t h a t  i t  is  false. The result  of these experi men ts f u l l y  
eHta blishes t h e  cou n ter proposi t ion,  a n d  deci s i v e l y  
p roves t h a t  a !Sulid sttet ring c a n  be circularly mag· 
netized. 

The fi rst step was to h a ve a flat st.eel bar, one- h a l f  
i u c h  wide, three-sixteenthM thick, and t w e l v e  inch e M  
l ong, b e n t  edge wise i n t o  a circle, and t h e  two e n d s  
sol i d l y  welded. W· h i l e  h o t  a n d  soft, it w a s  saw n at t w o  
op posite points, on t h e  fl a t  side, more t h an half  way 
through its thickness, that it might the more eas i l y  be 
cut into two semicircles, w hen cold, and after au at­
tempt had been made to magnetize it .  T h en,  when 
separated, if  the two semicircular parts were not m ag­
neti c, the old proposi tion would be confirm ed. If, on 
the contrary, any polarity, however feeble, cou l d  be 
observed , acting longitudinally,  in the severed p i eces, 
this would be irresistible evidence that the ring h at! 
been magn eti zed. 

For obvious reasons, that ring has not yet beell  
d ivided into two piece:;. At each of the ma rked places, 
magnetism developed into a correspon d i n g  pair of 
poles, w i th power sufficient to take up and hold i n  
sllspension an eigh tpenny nail.  T h i s  settles the 
q uestion. 

Instead of two, had Ileveral partial cuts been llJade 
in the r i ng,  at each of  them pola ri t y  woul d h ave ap­
peared .  T h e  magn e t i c  c u r ren t passes throu gh every 
atom of the metal,  a u u  only requi res a n  opening to 
develop its presence. F u rther trials have revealed the 
pecul iar  fact that  w i dening the cut  within givPl! 
l i m i ts ,  not indefinitely,  increases the power .  It has 
also been asce rtained, by prepa r i n g  a second r i n g, 
that one singl e c u t  de velops more magnetism than 
each of two or m ore. 

Pushing the i n vestigation on ward, as new paths for 
expl oration came i nto view,  another ring was p re· 
pared, s i m i l a r  to the fi rst and second, except that i t  
was not. welded.  The two ends were n icely d ressed 
and brought i nto close con tact, so as not onl y to 
tOllch b u t  to p ress t igh t l y  together, by the elastic 
force of the steel. This r ing, as were the others, w a s  
l e f t  u n t e m pered, except at the  t w o  ends, where it  was 
made very hard. 'V h en magnetized, it  possessed ex­
t raord i n ar y  attrac t i n g  po wer, at the ends or poles . 
By a si m ple device t h e y  were m ade to separate 01' 
touch at pl easu re. 'V hen t h e  opening was fro Ul It 
sixteenth to an eighth of an i n ch wide, the magnpt 
would lift more than t h ree t i m es i t s  own weight. A 
ring magnet is certai n l y  stronger than that of a n y  
other forlll , a n d  y e t  I h a v e  never be fore k n o w n  that 
shape to be used. I f  � num bpr o f  s llch plates or r i n gs 
were bol ted toget her, t hey w o u l d  make a surprisi n g· 
Iy effective com po u n d  magnet .  

THO:'; H ENDERSON.  
Blael{ Horse, lUll . ,  J uly  21 , 1::;91 .  
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THE TOCCI TWINS. 

We give i llustrations of w h at are p roba b l y  the most 
remarkable h u man twins that  have ever a p p roached 
maturi ty. They recently arri v e d  i n  this country. T h e y  
a r e  k n o w n  as t h e  brothers Giovanni  and Giacomo 
Tocc i .  T he y  were born on J u ly 4, 1875, their m o t h e r  
b e i n g  n i neteen y ears o l d .  T h e  moth er's m a i d e n  n a llle 
w as Antonia Mezzano. Their birthplace was Locana, 
T u r i n  ( I tal y). The sallle mother has had nine c h i l d r e n ,  
a l l  s t rong a n d  wel l .  The twins are connected frolll t h e  
bixth rib d o wnward, and have b u t  o n e  pai r of legs and 
a single abdomen. The 
spinal col u lllns are dis tinct 
until the lumbar regi on is 
reached. Th ere they unite 
at an angle of 130 d egrees. 
'I'he sacru m see lll s  to be a 
single bone. They have 
two d i s t I n c t  stomachs, 
hearts, and pairs of l u ngs. 
The arterial and respi ra­
tory systems are q u i te dis·  
tinct ; the heart beats and 
b reat h i n g  differing o ften 
in t h e  two i n d i vid uals.  At 
the age of  t h i r t y  days they 
weighed eigh t pounds,  and 
in the next t h i r t y · one days 
g a i n e d  n e a r l y  t h r e e  
pounds. 

I t  was at this period of 
their  lives that they were 
first subjected to critical 
e;xalll ination.  

Their l i ves are d istinct. 
They bave regions of com· 
mon sensi bi l i ty,  and of 
p u rel y i n d i v i d ual sensa­
tion.  One often sleeps 
when the other wakes. 
There is no d i rect corre­
spondence of their a p pe­
tites. One may be h u ngry 
w h i le the other is fast 

� titutiftt �mtri,au. 
cen t l y  one of them had a col d ,  while the othar was 
s uffe ri n g  from a b i l ious attack. 

The Siamese t w i n s  Eng and Chang, who d i ed in 1874, 
w i t h i n  a fe w hours of each o t h e r, at the age of s ixty  
years, were very cele brated . T h e y  were far less com­
pletel y u n i ted.  A t h i c k  fles h y  l i g a m e n t  c o n n ected t h e  
l o w e r  e n d s  of t h e i r  breast bones. They w e r e  of a good 
degree of  intel l i gence, con versed with v i s i tors, and 
see med reasonab l y  w e l l  contented w i t h  thei r lot .  H ad 
the uniting l igament been purely m uscular they cou l d ,  
doubt l ess, h a v e  been c u t  a p art, w i t h  survival of  both 

[DECEMBER 1 2, 1 891 .  
EXPERIMENTS I N  PRESTIDIGITATION. 

Spirit Slates. -T wo ord i n ary wooden framed slates 
are presented to t h e  s pectators, a n d  exa m i n ed in suc­
cession by them. A small piece of c h a l k  i s  introd uced 
bet ween the t wo slates, w h i c h  are then u n i ted by a 
r u b ber band and held aloft in the prestid igitator's 
right han d .  

Then,  i n  the general silence, i s  heard t h e  scratch ing 
of the chalk, which i s  wri ting between the t wo s lates 
the answer to a q uestion asked b y  one of the specta­
tors-the n allle of a card thought of or.the n u m ber of 

spots obtained by throw­
ing two d i ce.  The ru bber 
band h avi ng been removed 
and the s l ates separated, 
one of them is seen to be 
covered w i t h  w r i t i ng. 

T h i s  prodigy, w h ich at 
firot sight seems to be so 
mysterious, is very easily 
realized. 

The writing was done i n  
advance ; b u t  upon t h e  
w ritten side of t h e  slat e A 
there had been p l aced a 
thin sheet of b l ack card­
board which h i d  t h e  
characters written with 
chal k.  The t w o  s ides  of  
this  slate thus appeared 
absol utel y clean. 

The s l ate B i s  first given 
out  for exami nation, an d ,  
after i t  h as been retu rned 
to h i m ,  the operator says : 
. .  Do you want to exa m i n e  
t h e  o t h e r  one a l s o  ? "  And 
then,  without any haste, 
he makes a pass analogous 
to that e m ployed i n  shu f­
fling cards. T h e  s late A 
being held by the t h u m b  
and forefinger of the left 
hand and the slate B be-

asleep. t ween the fore and m i d d le 
In their general appear- fi n ger of the righ t hand 

ance there is noth i n g  re- (Fig. 1 ) ,  the two hands are 
pu lsive. They h ave bright, brought together. But at 
i ntelligent faces, not of the t h e  moment at w h ich t h e  
pec u l iar cast common t o  slates are super posed, the 
cripples. They are ed ll- thumb and fore fi u ger of 
cated and write their  names THE TOCCI TWINS. the righ t h a n d  grasp the 
as souve n i rs for v i s i to rs. slate A, w hile at the sa lli e  

T h ey are able to stand, b u t  h ave n o t  y e t  succeeded I persons. T h e  possi b i l i ty of d o i n g  t h i s  was often d i s  time t h e  fore and m iddle finger o f  t h e  left h a n d  take the 
i n  wal k i ng, as each leg is g overned by its own brai n.  cussed i n t h e i r l i fe. But on post m o r te m  exam i n ation slate B. Then the two hands separate anew, and t h e  
The want of  correspondence h a s  proved fatal to any i t  w a s  found that a process of peri tone u UJ extended slate that  h a s  al ready been exam i ned, instead of t h e  
attem pts i n  this  di rection .  T h e y  c a n  s t a n d  quietly, 80 I fro m one abd o m i nal cavity to the oth er. B u t  o n e  or second o n e ,  i s  put i n to t h e  hands of t h e  spectator. 'l' h i s  
t h a t  it  is  n o t  o n l y  a q uestion o f  strength.  At thei r t w o  case s a r e  o n  record of t h e  severing of s uch a liga- s h i ft ing, done w i th del iberation, i s  entirely i n v isihle. 
home they spend m uch of their  t i m e  on the floor, usi n g  m e n t  at the t ime of birth, w i t h  s u r v i val of even a si n - During the second exa m i nation the slate A is laid 
their i nner arms for the most part., cra w l i n g'  a n d  gle m e m ber of the pair. Before the Siam ese t w i n s, t h e  flat upon a table, the written face turned u p ward and 
t u m bl i n g  abou t  and thus getti n g  a certain a il l o u n t  of . .  H u ngarian sisters, " Helell a  and J u d i t h ( 1 701-1723), covered w i th black car(l board. The slate h aving been 
l'xe rcise. They can dress and u n d ress t h emselves.  obtained m uch celebritv.  T h e i r  ),l'g i o n  of cO ll n ec t ion sufficiently exam i Iwd, and been retu rned to the opera-

The one on the reader's left as he faces the pictu re, was the sacrum. The SOll t h  Carol i n a  negresses, M i l l i e  tor, the latter lays it u po n  the fi rst, and both are then 
Giovan ni,  drinks beer in conside rable quantities. The a n d  C h r i stine, exh i b i ted u n d e r  the m islead i n g  ti t l e  of I surrou n d ed b y  the r u b ber band. 
other one Giacomo, not  l i k i n g  beer, d r i n k s  m i n eral the t w o-headed n i gh t i n gale,  were another i n teres t i n g  I It is  then that the operator holds u p  the slates with 
water i n  i t s  place. Giovan n i  i s  q u ite fond of  sketch- exalll ple  o f  t w i n n i ng.  'l' h e y were also cO ll nected by the the left h and, of w h ich one sees uut  the t h u lllb, wh ile 
ing and draws with sOllle spi r i t. H e  rests the book 01' lower par t s  of  the back,  incl u d i n g  t b e sac r u m  and u pon the posterior face of the second slate the nail of 
paper on his knee. SOl lJ e t i m es his bro t h e r, w h o  i s  probabl y  lower l u m ba r  region.  They h ad four l egs, his m i d d l e  fi n ger m akes a sound, rese l1l b l i l l g  that pro­
more of a talker and more volat i l e  i n  d i s position, and were real l y  not m u c h  m ore cl osely co n n p.cted than d uced by chalk when written with. When the opera­
fi n d in g  sO lll e fault w ith the d ra w i n g, wi l l  kick the the Siamese t w i ns. They enjoyed excel lent  h eal t h  and tor j n d ges t h at this  l i ttle comed y has lasted q u i te long 
d raw i n g  off his  kn ee. Al l  this  i n  good part,  for t hey spir its  and u sed to sing together. T h ey p rogressed en o u g h ,  he lays the two sl ates h orizontal l y  u pon h i s  
Ii ve o n  exce l l e n t  t e r m s  w i t h  each o t h e r, a n d  seem u n - b y  w a l k i n g  e i t h e r  o n  t h e  rear pair of  legs o r  o n  a l l  t a b l e ,  t a k i n g  care, t h i s  t i me, that t h e  non· prepared 
conscious of any lll isfort une i n  t h e i r  c o n d i t i on . fou r, i n  w h ich case they moved sidewise. Waltzi n g  s late sh al l  be beneath (Fig. 2) .  It is upon it th at then 

They are disconnected as regards i l l ness. Quite re- was one of  their  accom p l i s h m e n ts. U n q uestionably rests the bl ack cardboard, and the other s late .  on be­

Figs. 1 and 2.-SPIRIT SLATES. 

their  i n testi nes were u n i ted. 'V h i l e  t h e y  possessed 
comlllon sensory n erve systems as regards the legs, 
both fee l i n g  a touch, the Illotor  n e rves were so dist i llet 
that one could not.  move the l i m b s  of the other. They 
were born a b o u t  185 1 .  

Fig. 3.-PASSING A FINGER, ROD, AND EGG THROUGH A HAT. Fig. 4. THE ENDLESS PAPER RIBBON. 
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ing raised, shows the characters that it bears, and that 
are stated to have been written by an invisible spi rit 
that slipped in between the two slates. 

Our readers wil l n ot ask ut! how we manage to 
k n o w  in advan ce w hat should be written upon the 
slate. It is useless to say that deceit is  allowabl9 in 
prestidigitation ; loaded dice al ways turn up the sam e 
n u m ber, and nothing is easier than to know the name 
of the card that a spectator w i l l  draw from a pack 
com posed of thi rty-t wo siwilar cards, if oue is not 
s k i l lful enough to cause him to take the forced card. 

Tricks with a Hat. -Prestidigitators frequently bor­
row from their spectators a hat that serves them for 
the performance of very neat tricks which are not 
al ways easi ly  explained. We shall describe some of 
the most i n teresting of these. 

The operator w i l l  begin by proving to you that the 
felt of your hat is of bad quality, and, to this effect, 
he will pierce it here and there, w ith his finger, his  
magic wand, an egg, and with a host of  other ob­
jects. 

This is all an illusion, the mystery of which is ex­
plained by Fig. 3. See the finger B. It is ei ther of 
wood or card board, and terminates 
in a long slend er needle. The pres­
tidigitator, who has concealed the 
finger in his left hand, thrusts the 
poi n t  into the top of the hat, whose 
i n terior is turned toward the spec­
tators. Afte rward, raising the right 
hand, the forefinger of which he 
points forward, he seems to be 
about to pierce the top of thA hat, 
but, i nstead of finishing the mo­
tion began, he quickly seizes in the 
interior, between the thumb and 
forefinger, the point of the needle, 
wiggles it around in all directions, 
turns the hat over, and the card­
board finger, which moves, seems 
to be thA p restidigitator's own fin­
ger. The same operation is per­
for med with the wooden half egg, 
C and the rod A, which,  l i k e  the 
fin ger, appear to traverse the hat, 
in the interior of which are hidden 
the true rod and egg. We may 
like wise solder a needle to a hal f  of 
a five franc piece, and thus vary the 
objects employed for this recreation 
to infin i t y. 

In order to take from a hat a 
large quantity of paper in ribbons, 
and the n  doves, and even a duck 
or a rabbit, there is no need of spe­
cial apparatus nor of a great amount 
of dexterity, and still less of the re­
volving bobbin or of the mysteri­
ous machi n e  whose existence is 
generally believed i n  by the specta­
tors when they see the paper fall­
ing regul arly from the hat, and 
turn ing gracefully of itself as the 
water from a new sort of  fountain 
would do. 

N or is there here any need of a 
hiigh hat ; a simple strltW hat (or a 
cap, at a pinch) will suffice. The 
prestidigitator holds close pressed 
to his breast and hidden under his 
coat a roll of  the blue paper pre­
pared for the printing apparatus of 
the Morse telegraph, and which is 
f,O tightly wound that it has the 
aspect and consistence of a wood en 
disk with a circular aperture in the 
cen ter. In turning around after 
taking the hat, the opening of which rests against his 
breast, the operator deftly introd uces into it the roll 
of paper, which has the proper diameter to allow it to 
enter by h ard friction as far as to the top of the hat, 
and s tay where it is put even when the hat is turned 
over. 

Were it  needed, the paper might be held by a proper 
pressure of the left hand exerted from the exterior. 
The Introduction of the paper is effected in a f raction 
of a secondo 

• •  Your ha t, my dear sir, was doubtless a little too 
wide for your head, for I notice w ithin it a ban d of 
paper designed to d i minish the internal diameter, "  says 
the presti d i gi tator, while, at the same time, he draws 
from the hat the end that terminates the paper 
in the center of  the roll. Then he reverses the hat so 
that the i nterior can not be seen by the spectators. 
The paper immediately begins to unwind of itself and 
to fall very regularly and without intermission (Fi g. 4, 
to the right). 

When the fall of the paper begins to slacken, that i s, 
in general, when no more than a third of the roll re­
mains, the prestidigitator turns the hat upside down,  
and,  with the right hand, pulls  out and rapidly re­
volves in the air the paper ribbon, whose capricious 
contours, succeeding one another before the first have 
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had t ime to fall to the floor, produce . a very pretty 
effect (Fig. 4). The quan tity of paper extracted frow 
t he hat appears also in this way m uch greater than i t  
really is, a u d  a t  lengt h  form s  a pile o f  considerable 
b u l k .  

'I' h i s  experiment m a y  be com pleted i n  t h e  following 
man ner : 'l'he operator, approaching his table, which, 
u pon a board s uspended behind i t, carries a firlllly 
bound pigeon, q uickly seizes the poor a n i m al i n  pass­
i n g, and conceals it under the pi le of paper, while 
he puts the latter back i n to the hat, i n  order to see, 
says h e, wnether all that has been taken out can be 
made to enter anew. 

Having t h us i n trod uced the pigeon or any other 
obj ect i n to the hat, the paper is taken out, and i t  is at 
the moment that the hat is restored to i ts o wner that 
he prf'tends to discover that it still contains somethi ng. 
-La Nat'ure. 

. . . � . 
THE GALAPAGAS TORTOISES. 

If the visit,or to the Cen tral Park menagerie will pass 
into the house behind the lion quarters, and wal king 
past the stalls where the graceful antelopes of South 

THE GALAPAGAS TORTOISES. 

Africa, the p retty gelll8bok (Oryx gazella), are con­
fined , look over the last bin on the righ t hand side, he 
will see a grou p of in teresting objects-the Galapagas 
tortoises. If the temperature,  the character of the day, 
and their own dispositions are in accord, he will find 
them taking som e interest in their surroundings, and 
may be able to observe their stiff and strained atti­
t udes, their inane, staring eyes, thei r gaunt, wrinkled 
necks, and the comical protrusion o f  their legs. But 
i f  i t  is  dark, or the surfeit of a late dinner has thrown 
them into post-prandial reflections, he will observe 
nothing but a bundle o f  d i rty brown box-like humps, 
w h ich are marked on their outer surface by a series of 
scul ptured and raised ridges, while dimly e een within 
the gaping edges of  their front and back m argins, the 
folded limbs and withd rawn somnolent  h eads of their  
i n mates are provokingly descried, motionless and tor­
pid. These lumps of bone have, however, to the 
naturalist a great interest. They have bf'en brought 
from that remarkable group of islands which lie some 
seven hundred miles from the west coast of South 
All1erica, op posite Ecuador, beneath the equator, and 
belong to a fauna which, from its remote and i nsular 
position, has assumed an indigenous and unique 
character. Indeed, the Galapagas Islands have re­
ceived tbeir na.lIle from. thelle larli\:11 tortoillell. The 
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name Galapagas alludes to them, which is seen more 
clearly in the German translation, SchUdkroteninsehn, 
and in the French, Isles des Tortues, both designations 
bei ng literally the islands of the tortoises. Chas. Dar­
win has devoted a chapter in his " Voyage of the 
Beagle " to a description of these curious reptiles, and 
they have been made the su bject of many sketches by 
t.he chance tourit;ts or wandering visitors of this remote 
region. Dr. A. Gunther also p repared a masterly pa­
per on these animals for the Philosophical T1°ansac­
tions, of England, and their discussion is a wide and 
tempting field in the subj ect of animal distribution 
and variation. 

The Galapagas Isl ands are volcanic in their origin 
and present desolate surfaces of scorire, rugged and 
black surfaces of blistered and splin tered lava. H ere 
these immense tortoises were found by ' some of the 
earliest navigators, and were long resorted to as food 
by the buccaneers of the Spanish Main. Their flesh, 
especially that u pon the breast bone, as instanced by 
Darwin, is very delicious, and as they retain their size 
and sweetness after lll onths of con finement, they 
afforded a very convenient sou rce of food for the pro­

visioning of ships which would 
be for a long time away frOlll 
means of supply of fresh meat. 
The great numbers of these rep­
tiles in the islands before they had 
become red uced by men were sur­
prising. They h ad m u l tiplied in 
unchecked fecun dity, a n d  this, 
combined w i t h  their length of l i fe, 
res ulted i n  an enormous population. 
In ' 1680 Dampier said of them : 
. .  The land t u rtle  are here so nu­
m erous that five or six hundred 
men might s u bsist on them alone 
for several mon ths without any 
o t her sort of provision. " As earl y 
as Ad m i ral Porter's visit to these 
islands (1813) the di fference between 
the occn pan ts  of the diffe rent is­
lands had been noticed. Dr. Gun­
ther has separated the tortoises 
from this group into five different 
species, each res t ri cted to its own 
island, and assu mes their derivation 
from some typical ancestor whose 
characters h ave grad ually diverged 
into these subordinate races by 
reason of the varying features of  
food and habits. Darwin has given 
some of the most interesti ng ob­
servations about t h e  s e IStrange 
creatures. They live by pre ference 
on the higher and more moist por­
tions of the islands, though found 
i n  the arid and lower coast coun try. 
They are forced to travel consider­
able distances toward the center of 
the islands to secure water, and i n  
t h i s  conn ection Darwin makes one 
of the most suggestive and enter­
tai ning statements i n  his acco u n t  
of h i s  v i s i t  t o  the Galapagas Is­
lands. 

He says ( "Voyage of the Beagle" ), 
"The tortoise is very fond of water, 
d ri n king l arge quantities, and wal­
lowing in the m u d. The larger 
islan d s  alone possess springs, and 
these are al ways situated toward 
the central parts a nd at a consider­
able height. The tortoises, there­
fore, which freq uent the lower dis-
tricts, when thirsty are obliged to 
travel from a long distance. Hence 

broad and well beaten paths branch off in every direc­
tion from the wells down to the seacoast, and the 
Spaniards, by fol lowing them up, fi rst di scovered the 
watering places. W hen I lande d at Chatham Island, 
I could not imagine what animal traveled so Inethodi­
cally along well chosen t racks. N ear the springs it 
was a curious spectacle to behold many of these huge 
creatures, one set traveling on ward with outstretched 
necks, an d another set returning, after having drunk 
their fill. W hen the tortoise arrives at the spl'i ng, 
q uite regardless of any spectator he buries his  h ead in 
the water above his eyes, and greed ily swallows great 
mouthfuls, at the rate of about ten in a m i n ute. The 
i n habitan ts say each animal stays three or four d ays 
in the neighborhood of the water" and then returns 
to the lower country ; but they differed respecti ng the 
frequ ency of these visits. The animal probably regu­
lates them according to the natu re of the food on which 
it has lived. It is, however, certain that tortoises can 
subsist even on those islands where there is no other 
water than what falls during a few rainy days in the 
year. " A most surprising peculiarity of this creature is 
the retention of water iu  its urinary bladder which 
su bserves the purposes o f  the animal, and can even be 
imbibed by men, Darwin asserting that when the 
bladder is  full, the liquid is quite limpid and only 
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slightly bitter. The Galapagas tortoise appears to be 
quite deaf, and gi ves but few audible indications of 
l i fe. These are l imited to the deep hiss it emits when 
distu rbed, as it  withdraws i ts h ead within its hard in­
tegu ment, and the roar g i ve n  by the male in the breed­
ing season. The female d e posits its eggs i n  t.he sand 
and covers them up, but i n  rocky pl aces drops them 
. .  indiscri m i nately in any h ole. " The eggs are white 
and spherical and are found 7 inches in circumference. 

The young become the prey of the flesh-eat ing buz­
zards, w hile those who escape and reach maturity die  
from acciden ts, as a natural death from d isease o r  age 
seems almost u n known. T hey can be handled with 
i m punity, but from their enormons size they freq u ent­
ly req u i re the u n i ted efforts of five or seven men to 
l i ft them. They feed u po n  cactus or the leaves of vari­
ous trees. They ap pear to be aboriginal inhabitants 
of these islands, and, therefore, have an almost exc i t­
ing interes t to naturalists ; hut they are also represen­
tat ives o f  a wider distri b u tion, for allied forms and 
even fossil remains of congeric species are fou n d  i n  
Mauri t i u s  and its neigh boring islands. They may be 
remnants of a tribe which over a broad Paci fic conti­
nent has had an extreme easterly and westerly d is-
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ly to have expert janitors and showmen for the valu­
ahle public property. It is exp ected, however, to give 
certain d ril ll!l-especially boat, torpedo, and gun d rills 
-as in a vessel of war. 

The structure will ,  therefore, serve the double pur­
pose of housing the naval exh ibit  and illustrating the 
manner i n  w h ich the men of the U nited States navy 
live. The d i mensions of the structure will be those of 
the actual battleship, to wit : Length, 348 feet, and 
width am idships, 69 feet 3 i n ches. From the water 
line to the top o f  the main deck, 1 2  feet, on top and 
in the central posi tion of which is  a su perstructure 8 
feet high,  wit.h a ham mock berth i n g  rest ing on the 
same, 7 feet high,  and above these wi l l  be the bridge, 
chart house, and the boats. At the forward end of the 
superstruct u re there will be a cone-shaped tower, 
called the m ilitary mast, near the top of wh ich wi l l  be 
placed two circular tops as receptacles for sharp­
s hooters, and rapid-firing gun s will be mounted in 
each of these tops. The height from the water l ine 
to the summit of  this military mast will  be 76 feet, 
and above it w i l l  be placed a flag staff for signali n g ;  
the staff will  be 24 feet long. The battery, mounted, 
w i l l  be four 13 inch breech-load i n g  rifle guns, eight 8 
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coated with cement. The ends are t o  b e  shaped with 
i ron plates. On the inside of the wal ls, and over the 
concrete on the berth deck, there will be a coating of 
cement, thus making the structure fireproof and free 
from moisture. Along the top and bottom, and taking 
the shape of the superstructure, are heavy angle irons, 
to which vertical '.r-i rons are fastened, spaced abou t 
4 feet apart, and braced diagonally. The walls, outsid e 
and inside, are to have a thick coat of cement on metal 
lathing, well secured to the vertical framing. T h e  
m a i n  a n d  superstructure decks w i l l  h a v e  a rise of 6 
inches in 69 feet. The deck plan k  w i l l  be yellow pine 6 
inches wide and 2 i n ches thick, the seams of w h ich will 
be caulked. The main deck beams will be steel, 
'.r-bul b pattern, 7 feet by 5 feet, and 26 pounds per foot, 
the ends turned down and fastened to beari n g  pl ates on 
brick piers in the sides of the hull .  The superstruct u re 
deck beams will  be steel, T-bulb, 7 pou nds by 5 po n nd s  
a n d  1 0  pounds per foot, t h e  ends fastened t o  t h e  top 
angles at the sides of the su perstructure. I ron tube pil­
lars are to be used further to su pport the beams. Gutters 
of galvanized iron are carried around the waterways, 
rolling over and forming a bead finished on the out­
side, from which numerous conductors carry the water 

MODEL BATTLESHIP, WORLD'S COLUMBIAN' EXPOSITION, CHICAGO, 1893. 
persion, and now separated from their western allies 
have, in conju nction with these latter, undergone va­
rietal changes which have become inherited, an d 
established separate generic groups. L. P. G. 

. . . , . 
MODEL lIATTLESHIP AT THE WORLD'S COLUMlIIAN 

EXPOSITION. 

A model man-of-war is to be exhibited by the United 
States government. This; to all appearance, will be a 
faithful full-sized model of one of the new coast line 
battleshi ps d esigned by the Bureau of Constru"tion 
and Repair of the Navy Department, and now being 
built at a cost of about $3,000,000 each, by Cramp & 
Son, Philadel phia, and the Union Ironworks, San 
Francisco. This imitation battleship of 1893 will be 
erected on piling on the lake front in thl" northeast 
corner of Jackson Park, at the pier which form s  the 
prolongation of Fifty-ninth Street. It will  thus be sur­
rounded by water, and will have the appearance of 
being moored to a w harf. The structure is  to have 
all the fittings that belong to the actual ship, such as 
gu ns, turrets, torpedo tubes, torpedo nets and booms 
with boats, anchors, chain cables, davits, awnings, 
deck fittings, etc. , together with all the appli ances for 
wo.rking the same. Officers, seamen ,  mechanics, and 
mari nes will be detailed by the Navy Department dur­
ing the Exposi tion, and the discipline and mode of life 
on board naval vessels will he completely shown.  The 
detail cd men will 11ot, howaver, be so great as the 
complement af the actual ship, the object being main-

inch breech-loading rifle guns, four 6 inch breecbc 
loading rifle guns, twenty 6-pounder rapid-firing guus, 
six 1-pounder rapid-firing guns, two Gatling guns, and 
six torpedo tubes or torpedo guns. 

The 13 inch guns are to be placed at each end of the 
superstructure, six feet above the main deck, mounted 
in pairs within a circular tu rret that revol ves within 
redoubts 36 feet 7 i nches i n  diameter ; the redo ubts 
extend below through the main deck, and rest on the 
berth deck.  The 8 inch guns rest upon the super­
structure deck. and are also mounted i n  pairs within 
turrets and redou bts, from which large c i rcular am · 
m unition tubes pass down to the berth deck. The 
6 inch guns "are on the main deck,  within the super­
structure, and have ports c u t  through the sides of the 
same, with automatic  shuttprs. 'I'he 6-poun ders are 
placed along the sides, on top of the bridge and ham­
mock berthings. The 1-poun ders are on the forward 
and after ends of the berth deck, ann in the " lower 
top " of the military mast. The Gatling guns are in 
the " upper top " of the mast, a n d  the torpedo tubes 
are on the berth deck-two on each side amidships 
and one at each end of the vessel, with ports cut 
through the sides and ends for the torpedoe8. 

The structure will, as stated before, rest on piles as a 
foundation. The berth der= will be composed of th ick 
plan k laid upon the foundation, on top of which t here 
is to be a substantial layer of brick concrete. The sides 
of the h ull are to be of brick, stepped to give contour, 
over which there will be a filling of concrete, thickly 

that may fall on the deck do wn the scu ppers close to 
the water line. The tu rrets and redou bts for the 8 
i n ch aud 13 inch guns are to be made u p  of cement on 
metal lathing fastened to a wood fram i n g, and are to 
have all the appliances for operating them. .A 13 inch 
gun is 44 feet long, and weighs with its carriage 1 15� 
tons. The transportation and placi ng of  80 m uch 
weight u pon a structure such as is described being 
im practicable, the difficulty of showing what the real 
battl eship carries has been overcome by building the 
gun of cement over a wooden t ube, to be r ifled, and 
fitted w i th a b reech plug complete, the finish of the 
cement being s uch as to give it  the appearance of an 
actual gun. 

The military mast and conning tower are to be framed 
with gas tUbing, to which will be secured a metal lath­
ing, with a coat of cement on the outsi de. The t ops of 
the military masts are to be made of iron, sec urely 
fastened to the framin g  of the wast. The exterior of 
the entire structure will be tinted in acco rdance with 
the navy regulations, so as to give it the exact appear­
ance of a vessel of war. 

Beneath the berth deck, and di rectly below the tur­
rets of the 13 inch guns, are to be the magazi nes, show­
ing the stowage, lighting, and flood ing, according to 
t h e  navy regulatio ns. The superstructure will  show 
the cabins, state rooms, lavatories, mess rooms, galley 
'tnd fittings, mess table for crew, lockers, berthings, 
etc. , also the methods in which officers and enlisted 
men live, according to the rules of the navy. 
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DECEMB1'!R 1 2, 1 89 I .  ] 
RECENTLY PATENTED INVENTIONS. 

Agricultural. 

POTATO DIGGER. - John W. Cook, 
Jefferson. Oregon. This  is designed to be a simple, 
easily  worked and inexpensive mactline, in which ttle 
revolving hoe or digger is formed of a series of radial 
scoops having cutting and l ifting blades at their outer 
ends and screeninl( portions to the rear of the blades. 
The digger is connected to the main axle to be re­
volved in a direction oppoBite to the movement of the 
machine. to scoop forward and lift the dirt and potatoes 
up over the digger axle, sifting out the dirt and dis­
charging the potatoes to the rear. 

CULTIVATOR ATTA CHMENT. - Charles 
A. Armstrong, Pawnee Rock, Kansas. This is an im­
provement in removable fenders for the protection of 
yonng plants while being cultivated. being designed to 
prevent dirt from being thrown upou them by the 
cultivator plows or teeth. The cover device or pro­
tector consists of two adjustable sections. arms pro­
jected from one end of tbe device and beams pivoted 
to the .. rms, while removable clamps connect the beams 
with the axle of the cultivator, and tbere is a connec­
tion between tbe device and the gangs of tbe cultiva­
tor. With this device tbe plows may be safely set 
much closer to tbe rows tban beretofore, and tbe 
amount of earth del ivered by tbe plows to the plants 
may be regulated as desired. 

CORN PLANTER. - John B. Adams, 
Jr., Malden, N. Y. Corn may be planted in bIlls by 
this device, .. nd fertiltzer be also deposited in the hills 
previous to dropping the corn. the mechanism regnlaL­
inl( the supply of fertilizer and seed actmg together. 
Means are also provided whereby the fertilizer WIll be 
partially covered before tbe seed is dropped in the 
hill.  the seed beine also covered and the ground pressed 
down upon it. A simple and effective cbeck attach­
ment is connected with the implement, wbereby it may 
be converted into a check row planter, and it may be 
used with a single set of boxes and drawn by a single 
horse, or as a double machine, drawn by a team, and 
operating on two bil ls at once. 

CORN CUTTING MACHINE. - H a r r y 
WillIts, New Boston. Ill. This invention relates to a 
former patented invention of ttle same inventor for a 
device for slicing corn ears into pieces, and provides 
additional features to increase the cutting capacity and 
general effiCiency of tbe machine. An improved feed 
throat and cutting device is provided, and a novel 
gauge to reeulale the length of co' n ear subdivisions. 
The cutter shaft of the machine is rotated by working 
a treadle, tbe operator usinl( both hands to thrust corn 
ears, piled on the table, down through the throats, and 
the pieces sliding througb a chut.e away from the cntter. 

llIechanical Appliance ... 

MINERS' AND BLASTERS' TOOL. 
Richard A. McVitty, Snohomish, Washington. This is 
8 combination tool comprising all of the implements 
necessary for use 'in the treatme nt ot fuses or for the 
attachment of caps to (uses, or for mserting the capped 
fuse in a cartridge. It consists of two pivoted spring 
actuated members having cutters of different shapes 
and sizes adjacent to their pivoted points, with recesses 
in the inner faces of tbeir head sections, one of the 
recesses being provided with a removable blade, while 
a link is adapted to close ttle handle sections of the 
members and serve 8S a suspeusion device. The tool is 
designed to be very simple and durable, occupying but 
a small space, and capable of being qnickly and eaSily 
manipulated. 

ROLL FOR C UTTING METAL BLANKS. 
-Cyrus A. Peterson, Stratton, Neb. This is a shear­
ing roll for culting blanks (or fence posts for wire or 
board fences, and consists of a pair of metal rolls 
having indented casts or cuts therein, the pattern for 
tbe hlanks covering the entire periphery of the rolls, 
and the patterns on the two rolls forming the cutting 
or sbearing edges. which operate to subdivide the whole 
of tbe metal .beet into blanks with as little waste as 
possible. At the ends of the blank patterns are short 
cntting edges on the rolls to sever the blank strips 
into individnal blanks. The sbeet metal IS preferably 
run tbrough the rollers hot. and in the same heat nsed 
in rolling tbe sbeet, to avoid the expense of reheating. 

WIRE FEEDING DEVICE. - Joseph S, 
Blackburn, Salem, Ohio. Tbis is a feed more especially 
designed for use on nail ing machines, and is designed 
to be simple and durab�e in constrnction and very ef­
fective in operation. The improvement IS mounted on 
a plate. to whicb two vertical paral lel levers are pivoted 
at one end, the other ends of tbe levers being pivoted 
to'two horizontal parallel movable jaws, a spring acting 
against the levers, while a piate servine to bolding the 
wire in place is pIvoted to and connects the jaws, 

IlIlscellaneon". 

CLOTHES LINE SUPPORT. -Robert Mc­
Nab, Paterson, N. J. Combined with a horizontally 
swinging support secured to the ontside of a window 
frame, is a main arm journaled on the support and 
having teeth on one side. a pulley head prOVIded witb a 
pawl sliding on tbe arm. The device is adapted to 
hold one end of a line when the opposite end is  held on 
suitable outdoor ,upports. and is designed to be qnickly 
adjusted to a desired position. so that the arm carrying 
the main line roller may be made to align witb any out· 
door support. while tbe device automatically adjusts 
it.elf to any decrease in the length of the line. 

CLOTHES PIN. - Theodore Garrison. 
Hazleton, Pa. Tbis device consists of a single piece of 
wire formed into a nearly rectangular frame having 
clamping tongues integral with and bearing npon it, 
and coiled spriug suspending ey"s, the device being 
normally attached to the line, and clasping and holding 
the clothes, whicb are not clamped directly to the line. 

CLOTHES D RIER. - John McKinnon, 
Moscow, Idaho. A reel is snpported upon a post in 
such manner that a nnmber oC lInes may be attached to 
the reel arms, and tbe lines be readily brought within 
easy reach to attach the clothes thereto. Tile drier will 

carry a large q uantity of clothcs in proportion to its 
size, and wben the reel is brought to a horizontal posi­
tion it turns easily. so that the cl otbes will be freely ex­
posed to the wind and sun to facilitate tbeir drying 
rapIdly. 

ADJUSTABLE POLE. -Stephen A. Bart­
lett, South Amboy, N. J. This Invention provides an 
improved construction of poles tor use as mea8uring 
rods, clothes poles, etc., a sltding connection being pro­
vided for tbe members wbereby the pole may be length­
ened or shortened as destred.  An anti-friclIon roller is 
monnted in one of the guides and a c"m lever in tbe 
other guide, to clamp the members together, the cam 
bearing agamst a movable wear plate, while a rnbber 
block is pivoted to tbe inner fuce of one member to 
contact with the opposite member nnder the pressnre of 
the cam lever. 

COFFIN LID AND HINGE.-William J. 
Collmsoll, Hazleton, Pa. Tbis i nvention provides a lid 
and hinge enabling the lid to be easily raised or pnshed 
to one side. to lie lI.twise on the coffin, the peculiar 
formation of tile binge serving to hold tbe lie in place 
as well as to operate as an ordinary hinge. The im­
provement IS also adapted for use on any kind of a re­
ceptacle. 

CAR WHEEL CHILL. - Ferdinand E. 
Canda, N e w  York City. This is an Improvement on a 
former patented invention of the sume inventor, by 
means of wbicb the chil l  is 60 constructed that each 
segment of tbe chill ing face will  be supported at two 
points instead of one, preventing it from warping or 
twisting out of sbape, so that tbe periphery of a whee l 
formed on the chill will  be truly circular. The chill 
consists of a support formed of tbree or more parallel 
rings, two series of webs projecting inwardly from tbe 
rings toward the center of the Chill, the webs of Olle 
senes alternatinl( with those of the other series, one 
series of webs beinl( supported by one onter ring and 
an inner ring, and the other series of webs being sup .. 
ported by the otber outer ring and an inner ring, while 
chil ling faces are formed on tbe inner ends of the 
webs, the chilling faces, the webs, and the rings being 
formed integrally in a single casting. 

TABLE LEAF SUPPORT. - Charles K. 
Olson, Red Wing, Minn. Combined with a curved 
and pivoted brace having a transverse recess in its outer 
end is a bracket having a longitudinal slot to receive 
the brace. while a bod ily movable locking key havin g  
headed ends IIts loosely i n  tbe transverse slot o f  the 
bracket above the brace, with other novel features, the 
improvement being very simple in construction, and 
forming a support (or the drop leaves of tables which 
is very easy of adjusltr.ent and holds the table leaf in 
sucb a manner that it cannot possibly become loose by 
accident, while i t  rna,)' be easily released so that the 
leaf will drop when necessary. 

MUSIC LEAF TURNER. - Evander B. 
Newcomb, Parson8, Kansas. Thi8 is a simple, dur­
able and ornamental device, which may be readily at­
tacbed to or detacbed from the music rack of an in­
strument. to facilitate turning over the leaves of the 
music. Combined witb arms adapted for engagemeut 
with the leaves, and capable of lateral movement, is 
an actuating mecbanism having connected finger 
blocks, the latter bemg adjustable to and from the 
mechanism. 

SAFETY E NVELOPE. - James Malone, 
Louisville, Ky.  This invention relates to envelopes 
med Cor holding money bonds, or other valuables, pro­
viding an envelope whicb. when sealed and folded. 
cannot be opened by steaming, while tbe contents 
cannot be reached by instruments inserted through the 
joints or seams without obvious mutilation. The blank 
is of novel form, and is designed to be so folded that 
all the edges of the envelope are of double thickness 
and all the corners of quadrnple thickness, thereby 
making a strong and <!:J.rable as well as a safe envelope. 

ARTIFICIAL FRUIT. - Caroli ne Hyde, 
Stonington, Conn. Thl skin portion of the frnit to be 
made, according to this invention, consists of silk or 
other suitable fabric, which will admit of being painted 
to represent the fruit, and . straight piece is puckered 
or ruffied along two edl(es, the ruffies on each edge 
being united by a thread. One of tbese tbreads is tben 
drawn to close one ruffied edge, and the ends of the 
cloth are nnited to form a bag. into which any snitable 
absorbent and penetrable. referably 1I0ccuient, ma­
terial, is inserted as a filling, a wire thread or cord 
being run up tbrough the filling, and virtnally forming 
the stem of the fruit. 

INVALID BEDSTEAD.-William Cough­
lin, New York City. Tbe bottom of this bedst.ead is 
made in two sections. of which one is fixed and the 
other is hinged to the rails of the bedstead, to permIt of 
conveniently placing a pat.ient in fin incl ined pOSition 
without touching him. The mattress and other parts 
of the bed resting on the fixed and movable parts of the 
bottom are sufficiently lIexible to readily adapt them­
selves to different positions of the movable part. 

THERAPEUTIC ELECTRIC BATTERY_ ­
John A. Crisp, Jefferson. OblO. Tbis is a simple bat. 
tery which may be readily carried in tbe pocket or on 
the body and qnickly adjusted to eive the desired cur­
rent. It consists of a series of cells of copper and 
zinc plates with an interposed absorbent material, the 
copper plates baving projectine ea .. and the zinc plate 
of one of the cells a socket, tne ears projectlDg throul(h 
a waterproof pocket which receives the battery, while 
conducting wires have fingers whicb engage the socket 
and one of the ears. 

V APOR BATH ApPLIANCE . - C I a  r k 
Cady, Waldron, Mich. Tbis i. a rapid steam generator 
adapted for use with an ordinary cooking stove. and 
connected by tnbinl: witb a closed box in which a 
vapor bath may be taken. The device is nnder the 
control of the operator, who can reglliate tbe generat­
ing of the steam to suit himself, and provision is made 
for cooling the steam if desired before passing it to tbe 
bathinp' apparatns. 

WASHING MACHINE .  - R a n  d i s  0 n 
Newell. Kenton, Tenn. Tbis invention relates more 
particularly to an improved machine which combines 
features of tbose classes of machines known as .. roller 
and bed .. and .. reciprocating rubber " machines. The 

invention is designed to provide a machine of cheap 
and simple construction, eS8Y and cOllvenient to oper­
ate, and thoroughly efficient in cleunsing tbe clothes 
rapIdly without injuring them. Tbe construction is 
such that each article is cleanl5ed in a separate water. 

M E A  S U R  I N G '.rANK. - Charles W. 
Proctor, Lake Forest, I l l .  'l'his device consists of a 
revolu ble tank. to an inner wall of which 18 secured a 
basin with which is connected a gauge glass, and from 
which leads an outlet pipe. The tank IS especially 
adapted for holding oil and similar liqni<Js in such a 
manner that tbe contents cannot be easily spilled. 
while the liquid may be quickly and accurately 
measured. so thut any desired quantity may be drawn 
from the tank. 

HORSE CLEANER. - William W. Cole, 
Eudora. Kansas. Tbis is an implement to be used in 
place of the usulII curry comb. It cOllsists of a frame 
carrying wires nnder adj ustable tension and provided 
with a suitable handle by means of which the imple­
ment may be applied to a horse. In doing this the 
handle is grasped by both hands. and tbe wires rubbed 
along the skin in one or both directions. 

FIGURE TOY. - George Y. S. Wada, 
San Francisco, Cal. ThIS toy is so constrncted that 
two jointed figures, representing prize fil(hters, may be 
causeu, by the working of certain levers, to make the 
movements of actual prize fighters engaged in a contest 
with one another. Means are al80 provided whereby 
one of the men represented as fighting may be forced 
suddenly downward, as t.houeh he bad been knocked 
down by a blow from his opponent. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents eacb. Please 
send name of tbe patentee, title of invention and date 
of this paper. 
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elevation. 
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The SCIentific American Architects and Builders 
Elijtion is issued montbly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to abont 
two hnndred ordinary book pages ; forming, practi­
cally, a large and splendid MAGAZINE OE' ARCHITEC­
TURE, richly adorned with elegant plates in colors and 
with line engravings, ill llstrating the most interesting 
example. of Modern Architectural Constrnction Hnd 
allied snbjects. 

The Fnllness, Ricbness. Cheapne.s, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectnral pnblication in the world. Sold b] 
all newsdealers. 

MVNN &; CO .. PtmLISUEBII, 
861 Broadwa,., New York. 
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XBusiness ani) "';!Personal. 

7'he charae f<Yr InseTtion under tMIl head is One DoZ/.ar a linll 
for each ilnsertion : aboot eight words to a Zflne. Adt'er­

tisements must be recl'l!ved at publication ojfice as early as 
Th'WT'sday mornimq to appear in the following week's issue. 

�'or Sale-One 22 x 22'( X 5'- Putnam and one 22" x 22" x 
�' Powell planer. Botb in flrst clsss order. Price very 

low. W. P. Davis, Rochester, N Y. 
Acme engine, 1 to b H, P. See adv. next Issue. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J .  
Steam Hammers, ImprovedHydraulic Jacks, and Tube 

Expanders. R. Dudgeon, 24 Columbia St., New Y ork. 
Screw machines, milJing machines. and drill  presses. 

The Garvin Macb. Co., Laigbt and Canal Sts., New York. 
C. E. Billings' Patent Surface Gauge. Drop Forgings. 

Bronze Forgings. Billings & Spencer Co., Hartford, Conn, 
Centrifugal Pumps for paper and pul p mills. Irrigating 

and sand pumping plants. Irvin Van Wie, Syracuse, N. Y .  
For Sale-A vacuum pan, a digester or converter, a 

still. All copper. Apply to J. Edw. Crnsel, New Orleans, 
La. 

cast iron calender rollers, twelve inches, three feet 
long. Cheap. Wm. H. Bowden, lM West 29tb, N. Y. 

Scale removed and prevented in boilers ; for each 50 
horse. 10 cents a week. Pittsburgb (Pa.) Boiler Scale 
Resolvent Co. 

Good paying, well established macblne business for 
sale, with tools and fixtures. Address ., Machinery " 
care Scientific American. 

The best book for electricians and beginners in elec­

tricity is U Experimental Science," by Geo. M. Hopkins. 
By mail, $4 ;  Munn & Co., publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric l\1ill. 
Foot and Power Presses, Drilla, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Brown & Sharpe Mfg. Co., Providence, R. I. ,  announce 
that the prices of their swivel vises for use on milling 
and planing machines have been reduced. Price of the 

No. 2  vise is $24.00. Price of the No. 3 vise is $30.00. For­
mer prices, $31.00 and $38.00. 

For Sale-Two 250 I6-ligbt, 110 volts incandescent dyna­
mos, compound wound. Tbree 250 I6-ligbt, 110 volts in­

candescent dynamos. shunt wound. These mach ines are 
new, and were taken in payment of a judgment. Guaran­
teed to be first class. Price 0425 each. f. o. b. Baltimore 
Address A., care Scientific American, New York. 
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HINTS TO CORRESPONDENTS. 

NaDle .. and A ddre .... mnst accompany all letters. 
or no attent.ion will be paid theret.o. Tbis i. for our 
information and not for publ ication. 

ReCerence8 to former articles or answers should 
give date of pnper and puge or number of qnestion. 

Inq u l rie .. not answered in reasonable time .hould 
be repeated ; correspondents will bear in  mind that 
some answers req n i re not a l i tt] e research. aud, 
though we endeavor to repl y  to · all either by letter 
or in this depnrtment. ench must tai{e his t urn. 

Speci a l  Writte n Inform ation on runlters of 
pprsoDlll rather than general interest cnnnot be 
expected w ithout remuneru.tion. 

Scientific American Snpl>iement. referred 
to may be bad at tbe office. Price 10 cent. each. 

B o o k  .. referred to promptly supplied on receipt of 
prIce. 

M ineral .. sent for examination should be distinctly 
marked or labeled. 

(3706) M. S. says : I am running a saw 
mill and am greatly troubled by my mill roof 
catching fire from sparks. Can you tell me if there is 
any paint or composition that will render it fireproof 
(against sparks), and if so, how to make it. and how to 
apply it f A. A wash for your roof that is  fairly fire ­
proof may be made of Portland cement, borax. and 
sal ammoniac. In eacb pail of water dissolve 14 pound 
borax and 94 pound of sal ammoniac. Theu add cement 
enough to make the water creamy, so that it will spread 
WIth a whitewash brueh. Slush the roof WIth the wllsh, 
so that every crevice where sparks may lodge may have 
a coating of the cement. 

(3707) M. B. asks : What is the differ­
ence in the power required to move a load mounted on 
wheels 4 feet in diameter, and the same load on wheel. 
2 feet in diameter? Which will move the easier. and 
why, on iron rails ? A. Tbe larger wbeels will move 
slightly tbe easiest. from tbe increased leverage between 
the radIUS of the wheel and the radiu. of the axle. 

(3708) P. Y. C. asks : W h y  does the 
moon appear to be convex, that is,  after leaving full  ap­
pear to have one side cut off, and as the line nears the 
ce nter it becomes straight, when it "gain lIssnme. a 
curved line, tbis time concave ? Why does it not re­
main convex until new moon again ? A. Tbe phases of 
the moon are the Bame between the new moon and the 
full moon as they are between the full moon and new 
moon, only that they are reversed in position. This yon 
can readIly illustrate and prove b y  holding a white ball 
at arm's length and watch the phases as yon turn round 
at " short distance from a strong l ight. 

(3709) A. T. C. asks : Will  you please 
give me a composition that w i l l  cause BmaH stones,etc., 
to adhere, for about. two m on ths at least, to a wooden 
surface, and be Rble to stand some friction f A. Tbere 
are several cements. Plaster of Paris makes a qu ick 
setting cement for stolles. Easi l y  applied. Aspbalt is 
much used, but requires to be applied hot. Portland 
cement is  also good, but does not set as quickly as plas­
ter of Paris. 

(3710) G. M. G. �ays : Will you give m e  
a formula o f  paint for a tank (both wood and metal lic) 
that will be durable and one that will not injure t he 
water tor house u8e? Also does galvanizing iron tank 
injure water for domestic use ? A .  Oxidc of i ron paint 
mixed with boiled linseed oil is the only sui table paint 
tor water tanks, wood or iron. For iron tanks there 
should be not less tban two coats, the first well drIed 
before the second is pnt on. U"e no tu rpentine. For 
wooden tanks a coat of boiled oil Rbould be put on he­
fore the paint. and well dried. Water standing in gal­
vanized Iron tanks becomes impregnated wit.h and 
tastes of tbe zinc. Such tanks ihoulq be painted with 
the oxide of iron paint. 
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(3711) H. L. says : 1 have an assorted 
lot of watcb bair springs, that I bave wrapped in 
paraffined paper, put tbat 10 a tin box (small) and tbat 
again in an imperVIous box. Still they bave a tendency 
to rust. Is there anytbmg in the paper (paraffine)? and 
could you give me a better way to keep tbem' ? A. It 
tbe paper is wbite, it may have heen from stock bleacb­
ed with acids or chlorine. Use tissue paper slightly 
moistened with watch oil, and put a small piece of 
quicklime in tbe box. 

(3712) B. W. H w rites : 1. 1 would 
«ke to ask i u  regard to 3577 : Wbat is tbe acid of cider 
.. ther than acetic. Is it phosphoric or malic, as some old 
books Kive P A. Malic and phosphoric acid are both 
present in cider. The latter is probably combmed witb 
some base. 2. As to 3483, 3484, is tbere any direct con· 
nection between tbe velocity of electricity and con· 
ductivity ? A. Tbere is no direct relation. It Is prob­
able tbat wben an electric current is started, a portIOn of 
Its enerllY Is transmitted witb the speed of light, but 
It may take many minutes for the entire current 
strengtb to be felt at the end of a long Ime of high 
capacity. 3. Several years ago the SOIENTIFIC AMERI­

CAN gave some elaborate details of bicycles (veloci­
pedes). Have tbere been any recent articles on tbe 
modern machines? A. We refer yon to our SUPPLE­

MENT, Nos. 691, 743 ; aloo, SCIENTIFIC AMERICAN, No. 
18, vol. 64. 4. Is the difficulty of soldering alummum 
with the solder or tbe lluxP A. It is probably with 
tbe Ilux, although tbe actions arc so interdependent 
that it can only be attributed to botb. 5. Wbat is tbe 
lowest temperature at which a " real " enamel will set, 
and composition of same P A. A mixture of 12 parts 
wbite Iluorspar, 12 parts of unburned gyp.um, and 
1 part of borax gives a fusible enamel. There are 
many other formnlas. The temperature you ask for 
cannot well be given, as it is rather indellnite. 

(37 13) A. B. C. asks : What are the 
proper ingredients required in mixing concrete to be 
u8e, 1 IU building a 8mall solid concrete house ? Will 
ordinary stone l ime be good euough to make tbe walls so 
that tbey will never crumble ? Stone lime and lake sbore 

. gravel are bOl h cbeap bere. Kindly give full directions 
for mixing so as to insure success. A. You cannot 
u.e l ime to make concrete suitable for house walls or 
foundations with beacb sand or gravel. Use hydraulic 
cement. See SCIENTIFIC AMERICAN SUPPLEMENT, No. 
l!85, " How to Build Concrete Walls," and No. 119, il­
lustrating a concrete dwelling. 

(3714) D. W. B. asks for the rule for 
Ilnding tbe horse power of any st.eam engine, wbetber 
marine or stationary, and whetber single acting, com· 
pound or triple expansion. A. Tbe rules for com­
pntlng the borse power of all kinds of engines will 
occupy more space and illustration tban can be given 
In notes and queries. We refer you to tbe .. Practical 
E ngineers' Hand Book," by Hutton, $7, or " Roper's 
Engineers' Handy Book," $3.50. 

(iJ715) E. B. S. asks what creameries 
or butter or cheese factories use to keep the ' odor and 
the taste of the wood from impregnating tbe bDtter or 
cbeese. It occurs to me tbat a coating of tasteless 
paraffine wax would be a valuable aid in a case of this 
kind. A. Butter tubs are only washed with salt water 
and cheese boxes have no preparation. Should judge 
your sDggestion a good one. 

(3716) C. W. P. asks how to make a 
cement that will stand kerosene oil, and not leak or 
sweat through. A. Cement particularly adapted for 
attaching the brasswork to petroleum lamps is made 
Paocher, by boiling 3 parts resin with 1 part of caustic 
soda and 5 parts of water. The composition IS tben 
mixed with balf its weigbt of plaster of Paris, and sets 
Ilrmly in balf to three-quarters of an bour. It is of great 
adhesive power, and not permeable to petroleum, a low 
conductor of heat, and but superllcial l y  attacked by 
bot water. Zinc wbite, wblte lead, or precipitated 
chalk may be substituted for plaster, but bardens 
more. slowly. 

(3717) S. R. S.  asks if there is a mix­
ture or composition tbat can be used on very fine cut 
crystals to give them the true luster, fire and sparkle of 
the real diamond. If it is a chemical liquid or com­
pound, and bow to apply, so as to e:ive a lasting effect. 
Also wbat the composition is of tbe paste (so called) Dsed 
to back cheap stones by tbe j ewelry trade. A. Tbere 
is no mixture or composition tbat can be applied to 
crystal of glass of any kind to impart to it the true 
luster or lIre of tbe real diamond. It is said tbat 
some parties pretend to apply to glass a solution of 
diamond. In tbe Ilrst place it is impossiblc to di8-
solve the diamond to make a solution. bence it can­
not be applied. Iu the second place many of these 
stones were not cut out of q uartz crystals, but were 
common French paste, in other words lead glass, which 
may sbow some of the fire of tbe diamond, but has no 
durabil ity, owing to Its bardness not being greater tban 
tbat of ordinary glass. There is no composition or paste 
that is called paste tbat is used to back cheap stones. 
Tbe stones themselves are called paste. Pastes are 
freqnently hacked by means of small metallic caps eon­
taining mercury or tbey are coated witb mercury 
am8.lgam, so as to impart to thbm a mirror like rellec­
tion. 

(3718) J. A. S. asks : Will metallic z inc 
precipitate metallic Iron in a solution o f  cbloride and i n  
a solation o f  protocbloride o f  Iron! A .  I t  will not. 

(3719) J. E. asks how to dissol ve 
celhtloid into a liq uid? A. Amyl acetate is  a well 
known solvent. A mixture of alcohol and ether, and 
many other substances, may also be used. 

(3720) S. G. H. writes : A, B and C 
. draw lots to see which shall do a certain piece of work. 
A and B draw Ilrst. A wins and retires, leaving B to 
draw with C, wbo loses and does the work. Wbat was 
tbe chllnce of eacb in such a scheme? Is the following 
problem similar to above : A, B and C have equal claim 
to a prize. A says to B, you and I will draw lots and 
the winner shall draw lots with C for tbe prize. The 
answer as gIven for tbls is A �, B J,( and C �. A. In 
the Ilrst C8IIe, in tbe actual drawing, B has tWIce the 
chance tbat A bas, as he draws twice against a sin­
gle competitor. The &nIwer might be put: A"'�, 0 
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=1, B=I. Originally tbe cbances of A and B are even 
and each b ... one-half the cbance of doing tbe work 
that C bas. This would give A = l, B = 1, C = 2. Tbis 
answer corresponds with that of tbe second problem. 
Tbey are really identical. 

(3721) W. E. asks the meaning of the 
initials J.  B. L. on tbe face of each twenty dollar gold 
coin. A. Tbe small letter. seen sometimes on coins 
are ofter.. the initials of the die cutter. Tbus on tbe 
silver dullar a very minate M is to be seen on tbe base 
of the neck, WhICh indicates " Morgan." Tbe initials 
J. B. L. wbicb you speak of are undoubtedly tho"" of 
J. B. Longacre, who some years ago was United States 
mint engraver attached to the Philadelphia mint. 
Sometimes tae small letters denote tbe mint at wbich 
tbe coin was struck. 

(3722) T. A. A. asks how many (or 
about) cubic feet of gas It WIll  require to lift one hun­
dred 1l0ulJds, and whether bot air bas the same buoy. 
ancy as e:as. A. Pure bydrogen gas will lift about 70 lb. 
to 1,000 cubIC feet, or 100 lb. to 1,429 cubic feet;  street 
gas will lift abont balf as mncb. Hot air as used in 
balloons bas less l ifting power on the average. 

(3723) C. M. S. asks : 1. Will  you please 
tell me bow the torpedoes uAed by cbildren on the 
Fuurtb of July are ma,ie-wbat tbe cbemicals are, etc. ? 
A. They consist of a minute quantity of fulminat.e of 
mercury mixed with gravel and twisted up in thin 
paper. 2. Will you please tell me of . some book 11kI' a 
dictionary, tbat tell s how the dIfferent chemicals are 
made? A. We can only refer you to general cbemistries, 
sucb as Fowne's or Roscoe's chemistry. All such we 
can supply by mail. 

(3724) J. B. T. writes : Having been a 
soldier for twelve years and over, I bave tried to dis­
cover some preparation tbat would e:ive leatber a black, 
shiny gloss or varnisb, something tbat would last for 
a while witbout requiring continual working. Can you 
give a receipt for itr A. The only effectual way is to 
regularly japan the leather, making wbat is  known as 
patent leatber. A solution of shellac in ammonia is 
sometimes used for leatber. This migbt be mixed with 
a good black pigment. Long standing is required to 
effect the .olution. 

(3725) B. W. .T. asks : 1. How cau a 
watcb be demagnetized by means of a dynamo ? A. 
A watch can be demagnetized by tying it to a string, 
twisting the string, allowlnlt the watch to be wbirled by 
means of tbe strine: as it is moved forward toward the 
poles of the Ileld magnet, and then witbdrawn. 2. Could 
a Rhumkorf coil be made to run incandescent l ights ? 
Please give directions for one that would run ahout 3 
sixteen candle power lamps. Could yon attacb it to an 
incandescent circuit ? To settle a discussion. would one 
thus connected require as mucb current (by meter) to 
run tbree lamps as the lamps would if connected direct ? 
A. Incandescent lamps cannot be operated by meaus of 
the Rhnmkorf coil. The coil can be operated by con· 
nectlon with an incandescent circnit. As tbe lamp can­
not be run in tbis way, the latter part of thIS question 
does not admit of an answer. 3. Wbat wonld you ad­
vise a young man to study for, either electrical or me­
chanical engineer ? A. A knowledge of either electri­
cal or mechanical engineering should be acquired by .a 
conrse in some school of good standing. It you mean 
to ask wbich of tbe two professions is preferable, we 
would reply, cboose tbe one most in accord WIth your 
natural inclinations. 

(3726) C. J. R. aRks : 1 .  H o w  many 
candle power of incandescent light would It take to 
Iigbt a room 8 feet long, 8 feet wide and 6 feet high ? 
A: A 10 candle power lamp would . answer for a room 
of tbe size mentioned. 2. How many cells of battery 
would it take to ran that number of candle power 
lamp P A. It will require about &ix cells of large Bunsen 
battery to run sucb a lamp. R How often would it be 
necessary to rellll the cells, providing I use the l ight an 
average of three hours a day ! A. Tbe Bunsen battery 
requires renewal once a week. 4. What substances 
sball I use to make tbe solution for tbe cells ! A. Use a 
blcbromate solution. Consult any work on hatteries, 
or SUPPLEMENT, Nos. 157, 158, 159, and 792 for informa­
tion on batteries. 5. What is the best kind of wire to 
use between tbe batteries and the lamps ? A. No. 18 
office wire will answer for tbe leads. 

(3727) G. S. P.-Harness polish is made 
by breaking 4 ounces of glue in pieces and pouring 
over it 1 pint of vinegar. This is allowed to remain 
nntll perfectly soft, tben make anotber solution of 2 
onnces of gum arabic and half a pint of black ink. To 
mix add anotber balf pint of vinegar to the glue solu­
tion over a moderate Ilre, but do not let it boil. Wben 
it is dissolved add tbe gum solation, keep at a tempera. 
ture of 180° Fah., and furtber add 2 drachms of isinglass 
in a little water, tben remove from the lIre and draw off 
for use. It is to be applied by a sponge, and a very thin 
coat given, allowing to dry quick, which gives a bet­
ter polish. 

(3728) W. H. R. asks : 1. Will an alter­
nating current do 88 well as a contlnuons current for 
lighting incandescent lamps P And .wbat is tbe differ· 
ence, if any ' A. Tbe alternating current is extensively 
used for incandescent ligbtlng. 2. Which is tbe more 
saving in carbons in

' 
tbe arc lamp, the alternating or 

continuous current ' A. There is practically no differ­
ence. 3. What i. the principle of the multi pbase dy­
namo, or generator, used at Lauffen, whlcb .ends the 
current to Frankfort ? And also tbe multipbase or 
rotary current motor ? A. These are described in SUP­
PLEMENT, No. 825. 

(3729) W. G. says : 1. Can you tell me 
bow to make a paint for barrel beads, bright and glassy ' 
A. Mix the colors with quick drying varnish. 2. Can I 
make a mould of a china ornament. to cast from again, 
and bow and' of wbat material ? A. You can mould tbe 
ornament in lIne loam, sucb as used by brass founders; 
or if you want to make a pattern from the orr:ament, 
oil it and make a mould of plaster of Paris, in wbich 
you can cast a pattern with type metal. 3. Receipt for 
good heavy whitewash. A. For a brilliant whitewaSh. 
To a half busbel of best Jlme slaked in bot water, add 
8 quarts of salt dissolved in hot water, � pounds 
lP'0und ricg boiled to a thin p&llLe,ltlrred in lKIlIlnlJ hot, 

also 1 pound clear.. glue dissolved in hot water, and � 
ponnd lIne whiting, with bot water enough to make tbe 
wbitewasb spread properly with a brush. Let it lie for 
a day or two and then apply hot. 

(3730) J. J. M. asks : What hydrometer 
is tbe best to test silver .clution with and wbat is the 
standard on same ? Also a receipt of a good tin oxi­
dizer, also a receipt of a nickel oxidizer? A. Baume's 
bydrometer is the best. Silver solutions vary by tbe 
use of the batb. Yoa will have to gauge tbe condition 
of the bath by trial. Tin and nickel do not make oxi­
dizing surfaces. To oxidize tbey must bave a tbin de­
POSIt of silver and tbe .i1ver must be oxidized by sul­
pbide of sodium bath. 

(3731) J. T. N. asks : Can a force pump 
b e  placed a t  m y  house, 8 8  yards from and 22 feet above 
the level of my spring, connected with spring by a pipe 
and draw water from it ? I am afraid my spring is 
not strong enough for a ram, and see no other way to 
get tbe water. Can you advise me ? A. You can pull 
the water the distance aud beigbt named, if you cut a 
ditch a few feut deep into a rece.s in the ground at tbe 
pnmp, so as to use a snbchamber pump . and lessen 
the height of lift say to 17 or 18 feet, you will bave 
l ittle or no trouble in keeping tbe pump cbarlr6d. 
Suction pipe should be perfectly tight, with a foot valve 
at tbe spring. 

(3732) T. A. B. asks : What material 
can be applied to cement Iloors now laid to make 'them 
ahsolutely waterproof and proof against sew�r .. ud other 
gases working through them, and not act injuriously on 
the cement ? Wbat material caa be mixed with ce­
ment, or other material, to accomplish same result in 
l aying new Iloors ! Material must be capable of wltb­
standing as much wear as ordinary cement Iloor and 
be comparatively inexpensive. A.  There is n otbing 
cbeaper or better than coal tar applied to the cement 
Iloor to make it w ater and gas proof. Make the coal 
tar tbin with turpentine, 0 that it will not only strike 
Into tbe cemp-nt, but may be easily brusbed on with a 
large brush (whitewash brnsh). Apply 2 or 3 coats, let­
ting eacb dry before tbe next coat is appl ied. We reo 
commend tbe same for new Iloors to be made of Port­
land cement. When worn a fresh coat can be pnt on. 

(3733) E. B. U. says : A fe w days ago we 
accidentall y  overturned a kerosene oil lamp on a Ilgu red 
Brussels carpet. Can you tell me through your query 
column in the SCIENTIFIC AMERICAN of any receipt 
wbich will take out, if not all of it, at least some of the 
kerosene, and not tak' out tbe colors in tbe carpetP I 
lInd that your receipts in tbat column are very useful, 
and bave a note book into which I copy most of them. 
A. Expose tbe carpet to heat. For example, bang tbe 
carpet before a grate lIre, as close as possible witbout 
barning, until the oil is evaporated. This is aD effectual 
method. 

(3734) S. M. writes : Do you know of 
substance which will make silicate of soda Insoluble in 
woter? I wish to ase a water solution of silicate of soda 
with asbestos, tbe former to be tbe binder, but after 
drying and pressing tbe mixture, water will again act on 
tbe silicate of soda. A. You cannot make it completely 
insoluble. By baking you can make it Ie .. 80luble tbar.. 
it normally would be, bat complete insolnbility cannot 
be imparted to It. 

(3735) A. A. U. writes : My house has 
been recently shingled WIth (white) cedar shingles, and 
tbe cistern water is about the color of good coffee. It 
is very disagreeable to use and is  coloring the clothes. 
Is tbere anytbing I can put in to take oat the color ' 
We bave bad a big rain and have a winter's s"pply. A. 
Notbing can be done. After a time the shingles will 
cease coloring the water. Empty the cistern and the 
next supply will not he so bad. It will not be clear for 
several months. 

(3736) W. A. H. asks for a formula for 
making an explosive tbat is mild in power and loud in 
report wben not conllned. Wish to use same on light 
tapers, cigar lighters. A. Fulminate of silver explodes 
by beat, it can be used on trick matches, but it is vl'ry 
dangerous and is exceedingly powerful. Iodide of ni­
trogen answers your description bet .. er, but is almost 
spontaneously explosive. The combination you ask for 
is unattainable. 

(3737) J. W. A. asks : Can water be 
beatcd above 2l2" Fab. ' A. Water cannot be beated 
above 212" Fab. in an open vessel, hut in a closed steam 
boiler tbe waler may ba.beated much higber. For ex­
ample, in a locomotive boiler at 150 pounds pressDre the 
water has a temperature of about 363° Fah. 

(3738) G. W. T. , Jr. , says : 1 am con­
structing a gas generator on a small scale and intend to 
use a dentist's gas blow pipe. Will you oblige me by 
ar:swering or givmlt me any information in regard to 
tbe following: 1. Can gasoline gas generated by forcing 
air tbrough the liquid and p umped into a gasometer be 
nsed tbe same as artillcial gas ulled in cities (coal gas) ! 
2. Has it tbe same degree of heat P If not. can it be 
used successfully witb a blow pipe to solder 20 carat 
gold ? 3. Would beating tbe gasoline by setting it in 
hot water aid its combuatibility , 4. Will l!:88oline gas 
remain unchanged for an indellnite time, if kept in a 
gasometer surrounded by water ? A. Gasoline vapor 
and air should not be stored in a tank. Tbere 
are possibilities of disastrous explosion. By passing 
air from bolder through a small vaporizing pan with a 
large evaporating surface, so tbat there WIll 13 an ex­
cess of gasoline vapor, tbere will be less danger, as tbis 
method is ased for ligbting. A saturated vapor will 
operate with a blow pipe for the purpose desired, but 
will be more smoky and give more trouble than an oil 
lamp. Hot water will facilitate evaporation, but tbe 
excess will condense in the cold pipes and cause 
trouble. For ordmary dent-al purposes there is notbing 
better or safer than an alcohol lamp and blow pipe 
where tbere is no gas. 

(3739) D. E. S. says : 1. On pagoe 119 of 
SOIENTIFIO AIIERIOAN of February 21, 1891, it speaks 
in an article of 'a Serpollet generator. Please explain 
them and the principle involved. Are auy made in 
tbis country and wbere f A. The Serpollet"generator is 
an iron pipe Ilattened and coiled. 'Tbe water is in­
�"ted law the Ceil eal, al fMt •• wanted fer ItealD. 
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Tbe walls of the coil are so close tbat the water does 1I0t 
enter into the spheroidal state. Tbey are' described and 
illustrated in onr SUl'PLEMENT, Nos. 732, 746, and 751. 

Tbey are made in France. 2. Wbat is a naphtha en­
gin� and bow does It differ from a gas or gasoline en­
gine ? A. A napbtha engine uses vaporized napbtha 
instead of steam. which is condensed by exhanstmg into 
a surface condenser and returned to tbe boiler. 3. How 
is the steam condensed in a condensing engine ? A.  In 
a condensine: engine tbe steam is exbansted into a con· 
denser Or cbamber, meeting a jet of cold water, tbe 
water and air being pumped out. 4. Has either a gas, 
naphtba, or steam engine been described with a view 
of amateurs building tbem ? A. We can mail "Model 
Engine Making," by Pocock, $1, and " Gas Engines." 
by Clark, $2.50. 5. Could double the amonnt of power 
be got out of a given amount of steam by having two 
pistons in a cylinder, one at each end ? Wbat would be 
the result of sueh an arrangement on a gas engine .? A. 
You cannot add to tbe power of a given amount of steam 
or gas by nsing double pistons. 

(3740) A. R. L. asks : 1. I have precipi­
tated tbe gold from several toning solutions with FeSO. 
and afterward dIssolved with nitro-muriatic acid. Im­
mediately npon adding some of the solution after being· 
evaporated and redissolved, a yellow precipitate was 
formed lind tbe prints would not tone. Tbe batbs used 
contained some sodium salts. A. The trouble was pro­
bably in the evaporating. Evaporation to dryness 
partiy decomposes gold Chloride. Evaporate repeat­
edly witb saccessive additions of water, to sirupy con· 
sistency only and on a water batb, not directly over the 
Ilame. Tbe object of tbis treatment is to expel all acid. 
2. Would also l ike to know of an easy way in wbich tbe 
skin and Ilesh can be removed from a cat's head, to ob­
tam a good skull. A. The approved metbod Is by soak­
ing for severa! weeks in water, washing in warm water 
until perfectly clean and bleaching in cbloride of l ime 

water. One teaspoonful  of the salt to a pail is pnough. 
Tbis is slow and very disagreeable. You may instead 
boil tbe helid u n t il the Ilesb all comes away ; after dry­
ing, soak in weak lye, wasb, and bleuch with chloride 
of l ime water. The time of boiling and of bleaching 
depends on the specimen. Use j udgment. 

(3741) I. F. C. says : This town h as 
waterworks. I do not know wbat 

.
. ",ty.)e to call them, 

ouly. tbe water is forced direct from a large spring at 
lowest part or city. There is no water tower, stan d pipe 
nor anything of that kind. There is a reservoir nsed in 
case of Ares. Now, here is tbe trouble : When pressure 
i8 applied on the pumping appnratus, above what i s  
usual, there is a great knocking a n d  pounding of pipes 
i n  dwellings and business bouses, at every revolu tion of 
tbe pumping macbinery, which is  very annoying, and I 
wisb to know If tbere is not some way of stoppmg the 
nuisance. All you can get out of oar city anthorities 
is, .. It's air in the pipes." If t hat be the casl', cannot it 
be remedied, and is it not ignorance o n  tbe part of tbe 
engineer or wat.er works mana�ement? A. We sbould 
j udge tbat tbere is want of air in the right place. With 
proper air chambers at tbe pump", on both suction and 
force pipes and small air chambers at the ends of the 
pipes and above the bibbs in huildiBgs, tbere sbould be 
no nOIse at any time. If Ihere are Invert siphons in tbe 
mains, there should be taps to draw off air at such 
places. 

(3742) E. B.-To red uce over-dense n e­
gatives make a solution of hyposul phlte of soda, 10 
grains to the ounce of water. and d issolve therein from 
10 to 30 grains of ferridcyanide of potassium. Use at 
once, as the solution deteriorates rapidly. Retonching 
varnish is made al follows : 

Alcobol . . . . .  . . . . . .  . . . . . . . . . . . • . .  . .  . . .  aoo parts. 
Sandarac. . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  18 
Camphor. . . . . . . . . .  . . . . . . . . . . . . . . . . . .  5 
Castor oil . . . . . . . .  . . . . . . . . . . .  . . . . . . . . .  10 

Venetian turpentine. ; . . . . . . . . . . . . . . . .  5 

(3743) J. H. S. asks how to dye or stain 
bone and born black. A. Apply a solutil)n of nitrate of 
silver and expose to tbe sun. The ... lutlon I S  applied 
several tImes to the article to be stained, OOt it  is 
necessary tbe first coat sbould be dry hefore another 
is applied. 

(3744) R. J. G.-Diamond ink is made 
by mixing witb hydrolluoric acid enough barium sul­
phate to give it consistency, so that it  will not spre!ld. 
and show well on tbe glass. Ammonium Iluoride may 
also be added. After the writing has stood some time 
it is wasbed or dusted off, and the etcblng appears. Tbe 
materials are easily obtained of any dealer in cbemi­
cals. Hydrolluoric acid is poisonous and the fumes 
should be avoided. It sbould be kept in a lead or gutta 
percha bottle. 

(3745) A. B. asks : 1. What is meant b y  
equivalent focus and back focus ? A .  Equivalent 
focus is the focus due to the distance of  tbe object fo­
calized, and usually called tbe conjugate focus. 1'he 
back focus is only anotber name for the conj ugate 
focus, all being beyond the principal or focus for par­
allel rays. 2. Give formula for good toning sol ution. 

A. Chloride of gold . . . . . . . . . . . . . . . . . . . .  . . . .  1 gr. 
Acetate of soda. . .  . . . . . .  . .  . . .  . . .  . . . . . . .  30 .. 
Water . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . 8 oz. 

3. Wbat is the use of Frencb azotate P A. It takes tbe 
place of acetate of soda in the toning bath. 4. In wbat 
number of SUPPLEMENT or reglliar edition will I find 
best directions for making camera for 2� X 2Jt' inch 
plates? A. For iIInstrated description of camera bellows, 
see SOIENTIFIO AMERICAN SUPPLEMENT. No. 825. also 
SCIENTIFIC AlIIERIOAN of October 13, 1888, page 231. 5. 

f 
What is size in fraction of incb of - stop ? A. The 

32 
size of the stop is the focus in incbes diVIded by 32 ; for 

8 
instance, if the focus is 8 incbes, tben 32 is 0'25, or a 

J,( inch stop. 

(3746) Enquirer asks : If galvanized i ron 
roofs are suitable for a foundry, are such roof. liable to 
oxidize from condensation, coming from the heated 
gases and steam in tbe foundry ? A. Iron roofs are in 
nse for foundries. If well painted on tbe under side, 
they do not oxidize more than for other buildings. Gal­
vani. lbeet iron i. largely used for covering. It weara 
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weB. but as the fault of condcnsLllg' steam or moisture 
on tne under Bide In cold \\eather and lJlterfere� \\Ith the 
mouldlllg and pourlllg by dropping water where It is not 
wanted. We recommend slate on iron frames as best 
.. nd safest. 

Replies to Enquiries. 

The following replies relate to enqumes recently pub­
lished m SCIENTIFIC AMERICAN. and to the numbel 
therein given : 

(3627) A. T. writes in ans wer to H .  D. G. 
I use 11 cells Julien 5 S type swrage and charge WIth 
44 ceils gravIty. all in series. Have four 16 candle 
po" er and three ]2 candle power 20 volt EdIson lamp •. 
Conductors No. 10 and 12 B. and S. gauge wire. Have 
nol been very successful, OWIng �o great consumptIon 
of bluestone and large depOSIt on zmcs. I trled the 
forms of gravIty now sold WIth porous cups and found 
them a great improvemen� but eha.rging current 18 80 
low.conld only burn one 16 candle power lamp for three 
or four hours, or say 18 to 20 hour charging. [Thc de­
posit of copper on the zincs, if occurring while charg· 
ing, IS due to insuffiCient current. If you had 52 graVIty 
cells in two parallel senes. the result would be much 
better. as nearlv twice the current WOUld pass. This 1S 
on thp assumptIOn that the depositIOn of copper occurs 
during the chargmg. If, however. yonr battery stands 
long on open circuit. the trouble WIll mevitably occur. 
Only plan would be to have some arrangement for 
drawmg off the upper two inches of solutio from thc 
cells when not charging. Forty-four graVIty cells on 
11 storage cells gives an unnecessarily hIgh voltar.e. To 
use that number, place 8 cells in series and place the 
other 36 !D 2 m parallel and 18 in senes.-ED.] 

TO INVENTORS. 
An experIence of forty years. and the preparation of mOre than one hundred thousand applICatIOns for pa­tents at home and abroad, enable us to understand the laws and practlce on both continents, and to possess un­equaled faCIlities for prOCUrIng patents everywhere. A SynOPSIS of the patent laws of the Umted States and all foreIgn countnes may be had on applicatIOn, and persons 

contemplatmg the securing of patents, eIther at home or abroad. are InVIted to wrIte to thIS office for prIces, 
whjch are low, in accordance witb the tlmes and our ex­tensive faCIlIties for conducting the business. Address MUNN & CO .• office SCIENTIFIC AMERICAN. 361 Broad­
WIlY. New York. 

Clamp. See Hose clamp. SeWIng machlne nee-die clamp. Chp. See Lubricator chp. Closet. See Dry aIr closet. Clothes pounder. J. PhIlhps . . . . . . . . . . . . . . .  464.081 Clutch. E. D. Schmitt . . . .  . . .  . .  . 464.481 Clutch for drIVIng mechanIsm. automatic, W. P . Allen. . . . . .  . .  . . . . . . . . . . . . . . . .  464.447 Coal box, parlor, C. Flsbback. . . . .  . . . . . .  . . . . . . . . .  464,250 
gg:;�: ��f��c�dt8Jr.I��kp. F,u.ley: · · · : : : : : : : : : . : :  m:�� Cock, self-lubricatln� stop, E. M. Dart . . . . . . . . . .  464,429 Coffee urn faucet attachment, H. Bom . . . . . . . . . . .  464,091 COIn box, G. W. PrIce . . .  . . . . .  . . .  . . . . . . . . . . . .  464,464 Collar fastener, horse, C. Klper . .  . . . . . .. . . . . . . 464.225 Colter for plows, adjustable wheel, McCleary & Stone . . . .  . . . . .  . .  . . . . . .  . . . . . .  . . .  . . . . 464.439 Conveyer. C. S. Wells (r) . . . . .  . . . .  . . . • .  . . 11.206 COPYIng and recordIng tablet, duplex, J. C. Brown-mil . . .  . . • •  . . . .  . .  . .  . . • • • • • •  464,292 Copying pictures, deVICe for, L. A. Hagan • . • . . 464,359 

ggfl�::�E���er�'"j. �h��'baui. :::::. :::: '::::::::.::: !i\tm 
gg�t��n�.n f���e';J:r ':o,il���. · Hose" coupiiiig: 464.483 �ose or pIpe couplIng. Locomotive coupling. Thill couplm!(. Courts, deVIce for determIning pOints in laying out rectangular. L. A. Swope . . . . . . . . . . . . . . . . . . • 464,205 Crank arm, J. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  464,416 Crate, .T. L. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  464,122 Crusher. See Ore crusher. 
�s:h�k:�,dl.ul':�1I�� .�����:.�: �.�?��:.:: :  m:� CultIvator. W. M. Brinkerholf . . . . . . . . . . . . . . . . . . . . . . .  464.282 
g��:�:�g�: i: g�'¥toma;; : ·. : · · . . . . .. : .: . : :  .. : . . .  : : . : :  m:� CuspIdor and toy figure, combined, H. S. Brew-ington. . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . .  464.273 

g�t:::: �':.\'i,,;:a��a!·,fB:'':!�u� " : ' : : . : : : : . : : : : : m:l� Cutter. See Meat cutter. NaIl cutter. Dam, fioatlng, L. Debarle . . . . . . .  . .  . . . . . . . . . 4M,350 DecortICatIng vegetable flbers. machIne for, D. D. Spence . . .  . .  . . . . . . • . . .  . . . . . . . .. . .  . . .  464,308 DIe. See Beam copIng dIe. Door check, P. A. Painter . . . . . . . . . . . . . . . . . . . . ... . . .  464,079 Door securer, C. M. Bate . .  . . . . . . . . . . . . . . . . . . . .  464:,n5 Draught equahzer, A. Crannell . . . . . . . . . . . . . . . . . . . . . .  464:,012 DrIll. See Rock drill. DrIlhng machine, F. Gtldemeister . . . . .  . . . . . . .  . 464:,126 Drllhng machmes. hydr .. uhc feed for. M. C. Bul-lock. . . .  . . . . . . . . . . . . .  . .  . . .  . . .  . . . . . . . . . .  ' " . . .  464.182 Dry aIr closet. O. A. Lanphear . . . . . . . . . . • . • . . . . . . . . .  464.197 Dye. blue. M. Holfmann . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  464.135 Dyeing machine, y:arn, L. Weldon . . . . . . . • . . . . . . . . . .  464,337 

�r:;i�IJ'��We� r.'ll°l't�o� ��It�: : : : : : : : :  : : : : : . : m:�� ElectrIC CIrCUIt closer, R. Varley, Jr . . . . . . . . . . . . .  464,134 ElectrIC conductor JOInt, H. W. FIsher . . . . . . . . . . . . .  464,475 Electric conductor sphce. W. J. Hleld . .  . . .  . . . • . .  . 464.022 ElectrIC elevator" W. Baxter. Jr . . . . . . . . . . . . . . . • . . . .  464.470 

�l���� ��tt,;;" M: '['lfo�[;,m . : : : : : : : : : : : :  . . . . .  : : : :  m;� ElectrIC motor, H. A. Flonan . . . . . . . . . . . . . . . . .  _ . . . . . 464,299 ElectrIC motor, J. R. RobInson . . .  . .  . . . . . . . . . . . . 464:,231 Electnc regulator. Holtzer & Cabot. . . . . . . . . . .  . .  . 464.136 ElectrIC WIre support, R. EllIson . . . . . .  . . . .  . . . . .  464,298 Electrical generator. V. Hubec . . .  . . . . .  464.156 Elevator. See Electric elevator. Ice elevator. 
El<,. .. tor controller. J. E .  Clark . . . . . . . . . . . . . . .  464.452 Elevator controlling deVIce. C. E. Foster . . . . . . .  464.278 En'i�� sPe��C:��!�:.enlt�a� :��n:.ng�iiid !�: gine. 
En'l!l:,e�·.:�f.'t.tlte���il�;��?� . .  ���. ��������: 464.347 Envelope. J. L. Vattler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  464.208 

INDEX OF INVENTIONS ��!g����I��s���'i.�a�s�W.d¥:;;uietli · : : : · : : : : : : : : :  �� 
�itEg��;�nfa�ff,af��sC6�1�':n�' .�: ����'. ·:.464:ii4: �:m 
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December 1. 1891. 
Fan attachment for doorways. S. H. Rapp . . . . . . . . .  464.333 Faucet. A. W. Delane . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  464.276 Faucet. L. L. Hall. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . • . . . .  464.019 Faucet. beer. T. F. McDonald . . . . . . . . . . . . . . . . . . .• • . . 464.318 Faucet. compound. W. M. Butler . . . . . . . . . . . . . . . . •• . .  464.472 Feather renovator, J. Baur . . . . . . . . . . . . . . . . . .  eo . . . . .  464:,213 

A N D  EACH BEARING 'I'HAT DA'I'E. J:��e':"j��PWu':c'i:"a:g.��.� �.��I�: : : : : : : : : : : : : : : : : :  m:�� Fence post drIver. H. D. Marshall . . . . . . . . . . . . . . . . . •  41>4.091 Fence, WIre, I. K. HollInger. . . . . . . . .  . .  . . .  . .  . . . . . .  464,435 Fence WIre tightening Implement, 1.\ J. Thorp . . . .  �207 Fender. See Plow fender. [See note at end of list about copies of these natents.] 
FIbrous materIal, edUCIng and degumming, G. E. 

fll��s.Am�in������,gley · · · · : : : : : : : · · · : · : · :  . : : . .  : . .  tllt:MX Fllt�Wf.t:li��. Gieasoii::: ·:::: · · . :::::::::. ::::: : : : :  ru:� AndIron, J. H. & J. A. KImbro . . . . . . . . . . . . . . . . . .  464,437 R���g���a�!� �gBeAw�gn������td .. .  C: .T.: 464,099 
1����!:�alc;r�����o: a��n���trIC motors, S. V. 464,479 Holloway. .  . . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . .  464,281 
As�:ln 'and bculer cleaner, Brennan & Pltcber: ' :  �:� �l��:��:��b:��C��t. �Irer De��� . .  : : .  : : : :  . : : : : : : :  m:Ws 
t��g;;:fo�� l�1:.t;����eap�aratus, J. �: .�.elrce : !�:� �g�:,l�:� lIa;f�:�oney . . . . . . . . . . . . . . . . . . . . . . .  464,375 
Axle boxes, dust guard for car, J. Petlthomme . . .  464,107 Frame. See FabrIC holdIng frame. Axle. car. W. S. Klsinger. . . . . . . .  . ' "  . . . . .  41">4,023 FrUIt g_therer. D. G. McClay . . .  . . . . . . . . . . . . . . . . .  464.380 BadgeSL. O. Kell . . . . . . . . . . . . . . .  . . .  . .  . . .. . 464.365 1 FrUIt packmg deVICe. J. M. DaVIes . . . . • . . . . . . . . . . .  464.150 
�:in O��l��:!�:c�re. wash, T. Kennedy. . . . . . 464,327 ru��:�������::c�l��r1h H�r��: : : : :  . . . .  : : : :  . . . . .  : : :  1t;� Battery. See Open CIrCUIt battery. Furnace. See Boller furnace. Ore roasting fur-
�::rin�F����\:�;,· r�ia�,nI. M. Rowland" : ' : : : :  Fu;;::'�:: C������:i��. :����e. . . . . . . . . . . . .  . . .  464,425 Bed, chaIr, G. GoldschmIdt . . . . . . .  . . . . . .  . . . . . . . . . .  Furnace, T. E. Caddr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  464,008 
�:a: ����iiK: il·a?sei��JlkinSOn ' . .  ::: .': : : : ' : : : : : : 464,158 ���ri=: �:�: ���tI�auBeii: : : : : " ' : ' : : '  : . : . . .  :: . : : :  �:�� ��������: !�h��nfoE�·1.tiI��f��rne· · ·: · ·  .... : . : : :  =:� FU���:ef������;I::�a;��ris:�:tc?,e��r��b��c�! Beer, apparatus for dlstrlbutmg, J. Hartin . . . . . . .  464,021 nell . . . . . . . . . . . .  . .  . . . . . . .  . .  . . . . . . . . . . . . .  464,171 BICycle. G. W. Fernald. . . . .  . . . . . . . . . . . . . . . . . . . .  464.32( Fuse tool. P. Steves . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  464.088 BICyc]e, M. B. GIbson . . . . . . . . . . . . . . . . . . . . . . . . .  464,357 Game apparatus, L. Nance . . . . . . . . . . . . . . . . . . . . . . . .  464,035 Bm. T. H. Wlihams . .  . . . . . . . . . . . . 464.409 Game apparatusbE. Woodbury . . . . . . . . . . . . . . . . . . . . . .  464.469 BISf!E�t:sb��f::sa;�s . .  :or . .  �aklng SOlU:.i�� . .  ��,. 464,104 g:�:e����i�' app!�[us: ·A·:Iiich·t'er· : · · : : :  : : : . : : :  �:� Block groovmg and machme H. BeIShelm . . . . • . . . .  464.191 Gate. See Railway crossing gate. Shdmg gate. Board. See Game board. Gate. M. G. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . •  464.170 BOller. See Steam bOIler. Water tube bOIler. Gate. W. E. Garthwaite . . . . . . . . . . . . . . . . . . • . . . . . . . .  464.280 
1��I:�s�br:��epr;£:fc:r�FI],�bl!��ls . .  :: . .  : . . . : :  �Jgg g::�,Cl;I��� ������1i.JG�r:�an. : : : : . : : : : : : : : : : : :  �m Book. blank. H. H. & F. H. Holfm .. nn . . . . . . . . . .  464.325 1 Generator. See Electrical generator. Book. blank. T. M. WhIte . . . . . . .  . .  464.310 Gram distributIng spout. double swivel. E. D. Book, memorandum copy, S. J. SIlberman . . . . . .  464,394 Mayo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  464,101 Books, sheet mUSIC, etc., holder for, T. Murley . . . 464,219 Grate, E. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  464,185 Boot or shoe sole trImmIng machine, H. F. Grinder, SIckle, A. Moxley . . . . . . . . . . . . . . . . . . . . . . . . .  464,178 Rooney . . . . . . . . . . . .  . . .  . . . . . . . .  . . . . . . . . .  464,289 GrIndIng drills, IndIcator for, T. A. Taylor . . . .  464,290 Box. See Coal box. Com box. Letter box. Gun. breech-loadIng shot. G. S. Bartlett . . . . . . . . . .  464.000 ��!���t·Se�eeC��all��.M�ac�'i�·ctrlc brake. Sled ��ft��?h! j �:&':,���::: : '::. : .::: . ':::::.: '::: . . ':::::.: : rJ:� 
Br .. ��a�:;.d�.�?'1l'ii'��g . . . . . . . . . . . . . . . . . . . . . . . . .  464.100 �:::'dfe�r �o:e dii�i.\�':"i.!idt:'CObY . . . . . . . .  . . . . .  . . . .  464.217 
Bread pan. G. C. BrItton . .  . . . . . . . . . . . . . . . . . . . .  464.420 Hanger. See Chandelier displaJ hanger. Har-Brick mould sander, A. Naylor. . . . . . . .  . . . . . . . . . .  464,286 ness hanger. Trolley WIre hanger. Broom press, C. W. Doe . . . . . . . . . . . . . . . . . . .  464,09i Harness hanger, Pearse & Keehn . . .  . Broom rack or holder, W. C. Jones . .  . .  . .. . . .  464,176 Harrow, E. E. WhIpple . . . .  . . . . . . . . . . . . . 464,345, Buggies, hanger for bodIes of, C. 8. Schelleng . . . .  464,320 Harrow and weeder, W. A Small . . .  ' "  . . .  . B ullet SIzer • .  J. H. Barlow . . . . . . . . . . . . . . . . . . . .  464.311 Harrow. dIsk. A. G. HIll . . . . . . . . . . .  . .  . . . . . . . . . . .  . BullIOn sampler. Knoepfel & MIller . . . . . . . . . . . . . .  464.252 I Hasp lock. C. B. Lampkm . . .  . . . .  . . . . 464,373 Burner. See Lamp burner. Vapor burner. Hat bodies, cone for fonmng, B. J. Brown, Jr .• Button. G. Cook . . . . . . . . . . . . . •  464.149 464.421. 464.422 Button settIng machIne, Porter & Glover . . . . . . . . .  464,143 Hat box indICator, A. B Brunell . . . . .  . . . . . . .  464,006 Calendar, perpetual, W. W. KItchen . . . . . .. . .  464,iJ72 Hats, machIne for punchIng holes In, J. Eaton . . .  464,117 Cam or gear and blank therefor, F. F. Ray- Hay fork, N. Isackson . . .  . . . . .  . .  . . . . . . . . . . . .  464,363 mond. 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 464,165 Heater. See Electnc beater. Can. See Sheet metal can. HeatIng apparatus, electrI� M. W. Dewey . . .  464,247 
8:� ���������I!:e6.�.���� . .  · · . . . . .. :: . .  : :  �:� :�:!:,aX�S���C:��� �· F. R��.n;�n�: 2.� : : :  . . .. . . .  : �:� 
8:���e;;bC�!g{;Sg�d���,a�.t�.e�y�re{ia:���: :: : :  �:� ���::i����h:;e�6�I.1S�itii . . . . . . . .  : : . : '  . .  ' . . .  �:� Capsule, S. E. HeIneman . . . . . . . . . . . . . . . . . . . . . . . . . . .  464,121 Holder. See Paper holder. PIcture holder. Car brake. Pool & Beals . . . • . . . . . . . . . . . . . . . . . . . . . .  464.038 Towel holder. Car couplmll. A. B. Allen . . . . . . . .  . . . . . . . . . . . . .  464.000 Hook. See SWlve; hook. Car couplmg, H. Caldwell . . .  . . . . . . . . . . . . .  464-,4-26 Hook, E. Dederick. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  464:,473 Car door fastener, P. W. Connor . . . .  . . . . .  . . . . .  464,242 Hoop, child's, H. Ooubher . .  .. . . . 464:.151 Car door, graIn, J. ll"'. McGhee . . . . . . . . . . . . . . . . . . .  464,078 Horse trainIng deVICe, P. W. CashIOn . . . . . . .  464,113 Car dumping. J. J. Souder . . . . . . . . .  464S086. 464,087 Horseshoes. m"",ufacture of. J. Vernon . . . . .  464.209 Car g��rtmll app�r����: . :r�,ght. �tn�m � . .  ��� 464.254 �g:� �r::;:�3'. 'ii�'6��. M . . �:. ��.':�� . . . . . .  : : . .  : . . : m:� Car. metallIC ra1lway. G. W. DlthrIdge . . . . . . . .• . . . .  464.314 Hose coupRng. W. D. 'Patterson . . .  . . . . . . . . • . . . .  464,386 
g:� ��r::er�J�M������llY: : :  . . . . . .  : : : : : : : : : : : : : : : :  m:m n��� ¥I. ��Piec���ling. �'. W: 'VrIg�� : . : : :

. : . . . .  : : :  ::� 
8:� :r:�t!� �idFbor�e. F. 'J: 'Stafford .:: ::::: :::: : : : :  �:Ut }�: �:::!efr���:�c���� ·B�s��cha:.� . . . : : : :  . . . .  : :  �:� Car, street, G. T. Chapman . . . . . . .  . . . . . . . 464,450 Ice elevator, J. J. Stein . . . . . . . . .  . . . . . . . .  . . . . . . .  464,259 Cars, etc., beater for raIlway, C. A. SprIng et al . 464:,322 Ice maklnllt coolIng, and refrigerating apparatus, Carding engme. Knowles & Tatbam . . . .  . . .  464.029 F. B. HIll . . .  . . . .  . . . 464.434 Cardmg englnQ� travelIng flat, Lord & WhItworth 464,161 Index books, machIne for cutting, .T. W. Maclach ... Carding macbInes, means for adJusting bearIngs Ian. . . .  . .  . . .  . . .  . . .  . . . . . . . . . . . . . .  464,438 of. Lord & Woodhead . . . . . . . . . . . . . . . . . . . . . . . 464.160 Index for letter or account books. W. D. Bevm . . .  464.417 Carpet renovator, I. T. Barton . . . . . . . . . . . . , . . . . . 464:,414 IndICator. See Cash register mdwator. Hat box Carnage gear. Trombly & Kinsman . . . . . . . . . . . . . . .  464:,050 indicator. Potential indicator. Carrier", "See Oash and parcel carrIer. Injector, steam, J. Desmond . . . . . . . . . . . . • . . . .  W,339 Csse4 �ee Map case. Show case. Inkmg rollerst apparatus"-for applYIng skins, etc., 
g::g ��.ft�c::.aar'!:,��d!;.�.�aR::,'h':.rdsOii. : · : : :  m:�� Ins!� ��:"��:v�n'.io';.���r� .. ::: .. : : .:. : .: . .. :: .. :::::: �:� 
8:�r����S;?����\�a:olo:��i���r��,p Hiu����H: 46(.294 1�:�1:1�:g �:p�:1�1��' s�w.�\e;£il:::::::::.:·. ·.·.·. ::� 

w. & E. W. Johns. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  464.218 Inauiating�U�oses. etc .• compOSItIOn of matter 8l:!:� w§��'&"Pe�a �h:,�it���ki�ii chair: · · · · · · ·· · ·  464,167 lna�Y!it�g .upP'��'i,r electricai ·ap·paratu.: ·S: W: 464
,
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ChandelIer d1splay hanger. M. Meyberg . . . • • . . . . . . .  4M,284 Kimble . • • . . . .  . • . . . .  . . . . . . . . . . . . . . . . . . . • . .  . • . . .  464,368 Chopper. See Cotton chopper. Ironing table. S. H. Haines . . . . . . . . . . • • . . . . . . • • . . . . . •  464,458 8���: lf���·�h�r:�;:.;:::: : : : : : : : : : : : : : : : :  ' : ': . .  : : . m:g: :f�l'!i. SS"e"e�f!��':,�ductor jOlnt. 
Churn motor. J. B. Miller. . . . . . . . . . . .  . . . . . 464.226 Jute bagging. making. B. & A. Gratz (r) . . • • • . • • . . . • 11.205 Clgar.,.cl",..ettes. etc .• lighting deVICe for. SmIth KIte. T. Ansboro . . . . . . . . . . . . . • • • • . .• • • • • • • • • • • .• • • • • • 464.412 t. 4ilIlDiluLw ..... . . . . . . . .  " . . . . . . . . . . . .  , . . .  , .. . . . . .  � j �lt araw .... H. (iraDJ", ,." . " . " . " ,  . .  " . . .  " , . ,  ""'1l8 

Kmttlng machmes. loop holder mechanism for. S. Sickle bar. G. M. Oombs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411£,453 S. Cook. . . .  . . . . . . . .  . . . . . 464.313 SIdmg for houses. G. R. Dean. . . . .  . . . .  . . . . . . . . . . .  . .  464.172 
t:�Tn�u���� ��r����tL�: :.. Bohlm��� . .  : .  : . .  '.: : :  m:� �:��l. aStl'eeBF'�' s���:i • . &"I", .. y cros.�iig·sIguai: 464.183 Ladder. travelmg step. J. E. Gordon . . . . .  464.433 skaI�:".f. sr.��yant. . . . .  . . . .  . .  . . . .  . . . . . . . . . . . . .  464,312 t::K�i��:�·c��k·-$:�nN1ChOIBon : ' : '  . ' : : : : ::tta� Sled brake, E. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . . .  464., Lamps, treatIng filaments for Incandescent elec- Shdlng gate, W. R. WhIte. . . . .  . . . . . . . . . . . . . tric, J. Bradley .  . . . . . . . . . . . . . . . . . . . 464,005 ��<;.�1�8w�:�h�\:er�F �g������ffd. ::::::::::: : :  t:tJ���: t��'!,lt�e:son der HOY.�: : : :  . . . . : : : : : : : :  1t:m Sodium, obtaIning metallic, L. Grabau . . . . . • . . . . . . .  Latch 8Iid lock combined. R. M .  Hunter . . . . . . . . . .  46"282 Soldenng machme. can. T .  H .  H .. mIlton . . . . . . . . . . .  464. 9 Latch and Iock, combmed. G. B. Wnght . . . . . . . . • . .  464.222 sSoploeopUcaffib�e'f.¥:.hll'.eilo'bHbI'naR.y. d. er . .
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464.282 Lathe dOg! E. A. Warburton . . . . .  . . . . . . . . .  464,051 Lea::::;r' .����� an.� . .  dre��I.�g • . � .. .  W: . .  �.�?,';� 464.423 �l::t�':; t����f.�rwat';.1LI:·J�����'b;.vi,j:::: : : : :  Letter box. street. H .  H .  Cummmgs . . . . . . . . . . . . . • . .  464.275 Stamp. safety address, D .  Skutsch . . . . . . . . . . . . . • . . . .  

��it\';,r: ��c���P��bso!ri'.:Ir���: .�'. ��s�er. : : :: : : : :  m:� ��:�:;'h��'ile�: �etr.nDrake::::::: ':::::::::::::::.: : :  LImb, artrficial, A. Gault . . . . . . . . . . . . . . . . .  464,356 Steam engine, OSCillatIng, W. Thomas . . . .  o . . . . . . . .  . LIqUIds, apparatus for dIstributIng, A. Hamel- Steam trap, A. A. Goubert . . . . . . .  , . . . . . . . . . . . . . . • . . . .  berg . . . . . . . .  . . . . . .  . .  . . . . . . . . . . . . .  464.020 Steam trap. Sackett & Irwm . . . . . . . . . . . . . . . • • • . . . . . .  464.390 

tg�t J�� ?��rt"k: . .  �asp lOCk •
. .  ��.t. ���.�: . . . . . .  464.023 ste�r�f::�k 'g��gc'}.� .. ';.�? �.�������.� ��� ���: 464.441 Locomotive couph�, T. L. McKeen . . . . . . . . . . . . .  464,381 Steel makIng furnace, basic hearth, J. Riley . . . . . .  46t,229 Loom shuttles. tensIOn regulatmg device for. J. Steering gear. J. C. & S. Lake. . . . . . . .  . . . . . . . . . . . • . .  .004 P. Thompson . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  464.444 Stone. manufacture of artificial. L. Grote . . . . • . . • . •  Loom temple. L .  F .  Brous . . . . . . . . . . . . . . . . . . . . . . . . . .  464.214 Stool. G. F .  Steese. . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . • . .  Loom temple W .  F .  Draper e t  al • • •  • •  464.193 Stool. revolving adjustable plano. C. O. Parsons . •  Loom temples. thread cutting attachment for. E. Store servIce apparatus, J. M. Call1e . . . . . . . . . . • . . • .  S .  Stimpson . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 464.200 

I 
Stove. cook,_W. R. K. Stanford . . . . . . . . . . . • . . . . • • . . . .  Looms. pile wire for. G .  Segschnelder . . . . . . . . . • . . .  464.043 Stove. gas. \'V . L. Cort . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . •  Lubncator, E .  Lunkenhmmer . . . . . . . . . . . . . . . . . . . . .  464,306 Stove. gas, Goetz & Buud. . .  . . • . . . . . . . . . . . . • • . • . . • • . .  ,457 

����:�g� • .;Iip�o�w��rlffiih":::::::::::::, . ' .. : : :  �:m ���:�H:�e�e�· J.W����"r�. : : : : : : : : : : : : : : : : :  .:: : : :  m:� Magnet, electro, O. E. Lundstedt. . . . . .  . .. . 464,198 Stringed Instruments, tunIng peg for, F. L. Be� Magnet for dynamos or motors. field. C. E. Kam- ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . • • . . . .  464.003 meyer . . . . .  . . . . . . . . . . . . .  . . .  . . . . . . . . . .  464.027 Sweat pad. A. Scott . . . . . . . . . . . . . . . . . . . • • • . . • . . . . . . . • 464,258 
�:¥b'i:s.:k�t�;:�Wkiiisoii &, 'Wendel '  . . . . . . .  : . .  : . :  �;W �::��h!i� :f.a,ll�:�J,r;:t::�: . . . . . . . . • . . . . . . . . . • . . . .  464,291 Marking and cancelIng machIne, post, T. LeaVItt. 464,329 Table. See ExtenSIOn table. Ironing table. 
�:����esEgg�et?S:he1';;I����: : : : : : : : :  . .  . : : : : :  1ll!:� Tab��I!��a:��lf :t:�'[j. combined. J .  Penney . . • . . . •  464,106 

�:r!t�t;li;' for &c��:t�:r aDd bending: w: J. 464.164 �:��r'!.'"d"i::N ������e,;�r.'1r�����:;ne�· : : · : : : · . : : : �rll Turpm . . . . . . . . .  . . . . .  . .  . . . .  . . . .  .. . 464.403 Telegraph repeater. R. L. Atkinson . . . . . . • • . " . . .  464.001 Metals of the alkahes from molten chlorIde. ap- Telephone, electric transmIttmg, R. ElCkew�yer. 464,152 paratus for obtaining. L. Grabau. . . . .  . . . . . . . . 464,096 TbIl coupling, H. ParkInson. . . . .  . . . .  . . . • . . . . . .  . . . • 464,164: Mmmg machine. Le Grand & Klotz . . . . . . . . . . . . . . . . .  464.374 ThIll couplings. anti-rattier for. E. E. Stephen-
��'{g:.. 'e::S'h�,:; .. motor: ' Electric 'motor: . . . . . . .  464,004 Thi��f:,s. destroying' Canada. -W: Burtou'::::::: : : : :  �� MULillesI instruments, tuning peg for, R. Kuenst- Thrashlng machInes, feeder and band cutter for, ler . . . . .  . . . . .  . .  . . . . .  . .  . . . .  . . . . . .  . . . .  . . . .  . .  464.328 O. Cleaveland . . . . . . . . . . . . • . . . . . . . . . . . • . . • . . . • • . . .  464,062 
�::I·as���r:f:;;:�h���.lb�'W'�����en . . . . . . . . . . . .  464.196 �l:;;'e r;;k�'l:�walo;':�ndlng. J. W. See . . . . • • . . •• • • •  464.189 NaIl cutter J. T. LeWIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  464.341 Time signal. W. E. Glbb . . . . . . . . . . . . . . . . • • . . . . . . . . . .  464.016 NaIlIng machine reel, H. Weeks. . . . . . . . .  . .  . . . .  464,231 TIre setting machine, F. Heavener . • . . . . . . . . . . . . . . • 464,302 Nautical observatIOns, instrument for taking, W. TIre, wheel, S. Elliott . .  . . . . . .  . . . . . . . . . . . . . . . . .  4&,014 

NutIfoc�e��IN.·IVeS . : .  :: . . . .  : . . .  : : : : : : : : : : : : : : : : : : : :  tllt;� Tlr�u�����."".'��.�� . �� bl.���.� ��� :.��I.��.����I: .�: 464.(117 Nut lock' R W. Norwood . .  . . . . .  . 464.440 'rowel holder. L .  H .  Redfield. .  . . . . . . . . . . . . . . . . . • .  464.108 Nuts grauist etc., reVOlvIng cleaner for, B. H. Toy fishIng apparatus, I. Samuels . . . . . . . . . . . . . .  0 • • • •  4&.i,391 Velllnes . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  . . . . . . 464.468 Trams. method of and apparatus for the propul-Nozzle, shut-ott', F. W. Scott . .  . .  . . .  . . .  . 464,335 SIOn of, J. B. Mahana . . . . . . . . . . . . . . . . . . . . . . . . . . .  464,342 Open CIrCUIt battery Wollensak & Gill (r) . . .  . . . . .  11.207 Transformer and annature core. C. E. Kammeyer 464,026 Opera. chair, S. w. PeregrIne . . . . .  . . . . . . . . . . .  . .  464,888 TraE' See AnImal trap. Insect trap. Roach and 
8�: ���:g�g ?u!a�e�;,y�Z��n: : . .  : : : : . : : : . : : : : : :  �:� TrIP���c;. t£�PBr�::.�� �.���= . .  S:.���. �:�.�: . . . . . . . . .  4M,471 Ore washer H. 8. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  464.431 TrIpod. S. J. Osborne . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  464.384 Organ M D Van Wmkle . . . . . . . . . . . . . .  . .  464.270 Trolley wire hanger. T. E. Adams . . . . . . . . . . . . . . . . . • 464.411 PackI,;g metalllc E P. Monroe. . . . . . .  . .464.330 to 464.332 Trolley wIre hanger. S. W. Kimble . . . . . . . . . . . . . . . . . .  464.371 Pad. See Sweat pad. Trolley wires. crossmg for. R. M. Jones . . . . . . . . . . .  464.129 
�:��c���:g!���r · · · · · · · · : : : : : : : : : : : · : : : : : : : � : : : : :  �:m ����: =: J:·rKeft�%�::!on· . : · · : : · : : : : : : : : · : : · : : : : : : :  �:� Pan. ' See Ash pan. iiread ·pan. Tubes, process of and apparatus for manufactur-Paper cuttin� machIne, C. S��bold . . . . . . . . . .  . . . .  . .  464,202 ing copper, A. S. Elmore . . . . . . . . . . . . . . . . . . .  464-P .. per distributer. toliet F. W. Scutt . . .  . . . • .  464.321 Type distrIbuter. J. L. McMIllan . . . . . . . . . . . . . . . . . .  . Paper holder, t011et, E. Morgan . . . 4M,377, 464,378 '.rype distnbutln� machIne, C. H. Joslyn . . . . . . . . • . .  

�:�:� :���dT:e=dlo���ei��n::· tic�����Ck '& �467 ��N::�!�!� ::�b��:: � ::�I��nne' : : : : : : : : : : : : : : :  
Van Z!le. . . . .  . . . . . . . . . . . . . . .  . • . . .  464.199 TypewritIng machine. C. SpIro . . . . . . .  . . .  . . . . . . .  464.398 Phonograph, G. H. Hernngton. . . . .  . . . . . . �476 TypewrIting �achines, clealling attachment for, PhotographIC cameras, lens supporter for, C. C. E. TomlInson . . . .  . . . . . . . .  . . . . . . . . . . . . . .  464,221 

Pho���:ai;liIc'cainera shutter. 'A: G. 'TIsdaIC::': : :  �:� �:}:: �g� ��:Eit��������:�a�i�at��c�j?nior; 464,175 Photometer and actinometer, L. H.'Barker . . . . . . . . 464,059 tier . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . .  . . . . .  464,264: 
�:�r.i'':e';o�:;eii. Wirth ... .  : ·  .:::: ':::::::::. :. :: : : : :  m:� Valt:/�� regene���.'��.�t?��� �� ��a��� •. �: .���: 464,195 Pipe and nut wrench. L. M. Cobb . . . . . . . . . . . . . . . . . . 464.274 Valve for water gauges. safety. F. H. T. ThoDl8en 464.049 Pipe or nut wrench • •  J. L. T .. ylor . . . . . . . . . . . . . . . .  464.401 Vapor burner. Lannert & Jeavons . . . . . . . . . . . . . . . . . .  494,076 PIpe wrenCh, R. Atkin . . . . . . . . . . . . . . . . . . . . . . . .. . 464.2H8 VehICle, caterf;'r'8, J. F. BaldwIn. . . . . . .  . .  . . . . . . . .  4&,058 Pipe wrench, H. K. Car�enter. . . . . . . . . . .  . . . . .  . . .  464.,192 VehIcle, combIned land and water, T .  J. Olsen . . . .  464.221 

��� �:���;,t·dre ��:n��Inii:iiawcett &·Smlth. m;� VehICle. electrICally propelled. M. W. DeweIM.246, 464.248 Planter. W. A. Stewart. . . . . . . . . . . . . . . . . . . . . .  . . .  VelOCIpede. C .  F. Hadley . . . . . . . . . . . . . . . . . . . . . . . • . . . •  464.300 Planter, corn, J. R. Cox. . .  . . . . . . .  . . . . . . .  . . .  . . . . .  VelOCIpedes, detachable seat for, S. H., Beck . . • . . .  464,44S Planting attachment, potato, J. H. Forman. . . .  . .  VentIlatIng apparatus, W. T. Sugg . . . . . . . . . . . ... . . .  464,204: Plastering compound, W. M. Dawson. . . . . . . . .. . . . . .  Violm, Hudson & PIckup . . . . . . . . . . . . . . • . . . . . . . . . . . . .  464-,157 Plow A EllIS . . . . . . .  . .  . .  . .  . • • . . .  . . . .  . .  . . . .  . .. . . Vise. hneman'�,.J. McIsaac . . . . . . . . . . . . . . . . . . . . . . . . . .  464.034 Plow: A: M. FItch: . . . . . .  . . . . . . . . .  . . . . • . . 4 .  Wagon brake. \'V .  H .  Arnold. . . . . . . .  . . . . . . . . . • . . • .  464.057 Plow fender. D. C. McConnell. . . .  . . . . . . . . . . . . .  46" Wa!l0n brake. H. M. Welty . . . . . . . . . . • . . . . . . . . . • . • • . .  464.404 Plunger press, reboundIng, T. J. Strait . . . . . . . . .  464, WaIstband, T. D. Terry . . . . . . . . . . . . . . . . . . . . . . . • • . . . •  464,402 Pocket lIDplement. combmatlon. A. A. L'm:133 to 464.H1 �::e���nd�e�UpJ';� t� • .':'�6��: J. K:::::?lrii "  .pirai 464,105 
}:�::�ti�ei:�i:-:�:'p�e:: ���y�;:��ess: Piunger 464.

025 wa::t�e;;;achine, A. W. Gibbs . . . . . . • . . . . . • . . . . . . . .  464,017 press. PrintIng press. WashIng machine, S. Grogg. . . . . . . . . . . . . . . . . . . . . •  464,069 Printer's chase. E. Helfelfinger . . . . . . . . . . . • . . . .  464.1110 Washing machme. H. C. Schultz . . . . . . . . . . . . . . . . . . . .  464.334 PrInting apparatus .. tlcket. Dyer & Malmgren . . . . .  464.194 Washing machine. J. A. & A. M. We�ton . . • . . . . . . .  464.181 Prlntmg press W. J. Shea. . . . . . . . .  . . . . .  . . . . . . . .  464.110 Watch. stem-winding. J. A. L. MODmer . . . . . . . .  464.131 PrIntIng press: H. SwaIn . . . . . . . . . . .  . . . . . . . .  4&iA85 Watchman's electrIC recorder, H. ReddIng . . .  . .  �,256 Printing press. War<l,& Wickwire . . . . .  . . . . . . . . • 464.052 Water tube bOIler. H. W. Seller. . . .  . . . • . . . 464.109 PrlIS��l. �:.������ . .  i.�ki�� . .  �����a��� . ���' . . �' . .  �: 4&,0« web��fe:����'. ���:t. g��ge �nd ��I���. ���'. �:.�: tlY,427 Propeller. screw. A. H. MorrIs . . . .  . . . .  . . . . . . . . . .  464.033 Wheel. See Railway trolley wheel. Propelling and steering boats. J. W. Williams • . . . .  464.408 WhIPS. manufacture of. G. M. We.denhamer . . . . . .  464.21n Pump, aIr compressing, E. C. Fasoldt . . . . . .  . . .  464,223 WInd engIne. I. A. J ett'erson . . . . . . . . . . . .  . . . . . . . . . .  464,364: Pump for raiSing water near railways, C. Hodg- Wmdmtll, J. Hosey . .  . ,  . . .  . . . . . . . . . . . . . . . . .  464-,224-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  464,361 WIndmIll governor, E. P. Downing . .  . .  . .  464,O&i PumP. hydrauhc air. J. Wlcek . . . . . . . . . . . . . . . • . . 464.237 WindmIlls, pumpIng attachment for. C. F. West. 464.446 Pump, steam vacuum, G. H. Nye . . . . ... . (6(,037 WIre, dIe ror cuttmg off and pOInting pIeces of, Pumps. plunger for working barrels of. J. BIrd . . . .  464;418 C. D. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  464.466 PunchIng and swaging machIne, combIned, W. H. Wire reellt C. J. Preston . . . .  . . . . . . .  . . . .  . 464,082 
Racr2h��'i,nBroom ra�k: " " "  . . . . . . . . . . . . . . . • . .  464.024 ���'i.:�� �� �ti'�i.?w�!����· ·p.pe·wrencb.. Pipe 464,279 RadIator. steam heating. E. M. Lmk . . . . . . . . . . . . . . . .  464.159 or nut wrench. Railway. H. Day. . . . . . . . . . . . . . . . . . .  . . . . . . . .  464.400 Wrench. D. S. Robmson . . . . . . . • . . . . . . . • . . . . . . . . . .  464.084 Railway crossing gate. G. E. Miller . . . . . . . . . . . . . . . .  464.461 Yarn hankmg machme. J. Dart . . . . . . . . . . . . . . . . .. . . . .  464,430 Railway crossing gate. B. F. Teal . . . . . . . . . . . . . . . . . •  464.048 
I:��::� ¥�g:�?��\'i:;.,!·a�: ��d.�I�: : : : : : : : : :  m;� DESI GNS. Railway rall fasteneri/. S. Peirce . . . . . . . . . . . . . . . . . •  464.180 

�::I::� :;:tg�: tf.·ii. �!��:: : : " : '. : : : :  . : : : : : : : : : �� ����I�S':'J.ks.�a�H����· ·:::::::::: · ·::::::.: : : : : :  �H:g RaIlway switch, automatIC, P. H. Herndon . . . . . . .  464,071 Bracket, B. H. Sanders . . . . . . . . . . . . . . . . . . . .  • . .  21,199 RaIlway tie. A. G. Budington. . . . . . . . . . . . .  • . . . . . . .  464.424 Knob or pull. E. G & W. Hess . . . . . . . . . . . • . .  21.196 to 21.1!l8 RaIlway tIe. W. B. Teall . . . . . . . .  . . . . . . . . . . . . . .464.309 1 Medalhon or medal, 'r. Dorwm . . . . . . . . . . . . . . . . . . . • . 21.185 Hallway tIe. J. C. Wolfe. . . . . . . . . .  . .  . . . . .  . . .. . . .  46t.054 Napkm rmg. W. H. Ludwig . . . . . . . . . . . . . . . . . . . . . . . . .  21.186 Railway tracks, bed support for, E. R. Edwards . 464.,173 Paper weIght, R. S. Groves . . .  . . . . . . . . . . . . . . . . . • . .  21,201 RalT.a�it�:�ns, electrIC . .  ��par�:.�� ��r u.s.e o�:.�: 464,090 §;g:n���Ki�w�ti�sIn�n, �� . : : : : : : : : : : : . : : : : : : : : : : : : : n:}� Railway trolley wheel. electnc. S. W. Kimble . . . . •  464.370 'rmiet case A. F. & A. Brabant . . . . . . . . . . . . . . . . . . . .  21.200 
���f.rd��e ::li ::�g��a;,'�':I�I"$;:� ���rder. �����"l\�)y �ht;�o��e�����. : : : :  . : : : : : : :  :��:�.� �H� Refrlgeratmg machine. P. Beck . . . . . . . . . .  . . • . . . .  464,348 Refuse burning attachment for outhouses, J. R. Jacobus . . .  .. . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  464.251 T RAD E M A RK S  Register. See Cash register. Regulator. See ElectrIC regulator. Asbestme pulP. Natural Dam Pulp Company . . . . . . .  20.417 Relay. R. Varley. Jr . . . . .  . . . . . . . . . . . . . . . . . . . .  464.133 Beer. Nahonal Brewery Companr . . . . . . . . . . 20.430. 20.431 Resilient spiral washer and making the same, H. Boots and shoes, LIttle, Maxwel & Co . . .  . . . . . . . . .  20,436 A. Harvey. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  �,301 Canned frUIts and vegetables D. W. Archer . . . . . . . 20,432 Roach and insect trap, .T. NIle . .  . . . . . . . . . . . . . . .  4&l.a43 \ Caramels, Wenneker-"\{orrIs Candy Company . . . . . .  2(},426 Rock drill, H. S. Grace . .  . .  . . . .  .. . . . .  . . . .  464.340 Champagne BostWIck RIeck & Co 20 411 RockIng cnalr. tete-a.-tete, J. B. Pooley . . . . . . . .  464,H2 CIgars, M. S'chendel ,' . . . . . . . .  ::: 

. .  
:::::.:: : : : : : :  20;420 Rod. See ruearm cleanIng .rOd. CIgars. B.  Suarez y Gonzalez .. . .. . . . . . . .  . . • . . . .  20,435 

Jom!r':�::::::;·e�g���'i.i�ol Mape� . . . . .  : : . : :  . . : . m:W:i Flour. C. C. Washburn's Flouring MIlls c°'1l8.:�{io 20 424 Rotary steam engine. F. Meyer . . .  ., . . . 464.28,s Flour wheat Wlchlt .. Valley M.1l and Elevator • Salesman, automatIC, M. H. }I"'oster . . .  . .  .. . . .  464,067 Company ' . . . . . . .  . . .  . . . . . . . . . . . .  . 20,439 Sash fastener, A. Armstrong . . .  . . .  . . .  . . .  . . .  . .  464,4l?l Flowers, seeds, bulbs, and analogous products, cut Sash fastener, J. A. Montgomery . . . .. . .  464,265 and potted FlorIsts' InternatIOnal Telegraph Sash fastener, J. C. WaldrIp . . .  . . . . . .  . . .  464.445 DelIvery ASsOCIatIOn aJ 425 SawmIll skId, B. H. Lawter. . . .  . . . . . . 464,137 Game, parlor, G. B. LeIter· . . . . . .  : · : : : : : : : : : : : : : : : : : : :  20:416 Saw swaging machIne, M. S. Nelms . . . . .  464,382 HaIr tonIC and curling flUId, K. M. Da Mond . . . . . . .  20,434 Scalfold. J. L. Kelley. . . . . . . .  . . . .  . . . 464J77 InsectICIde. G. J. SchmItt . . . . . . .  . . .  . . . . . . . . . . . 20.419 SCIssors, deVIce for sharpenlnll. S. R. Fr01de- InsulatIng purposes, splIcing tape for, E. S. Gree-veaux . .  . . . .  . . .  . . . . . ,  . .. 464. ,54 ley & Company 20 438 Scissors, punch, aud WIre cutter, combIned, J. W. KId and morocco ieatber: 'Quiiker' C;ty":M:orocco ' Krank . . . . . . . . . . . . .  . . .  . . .  . . . .  . . . 464.111� Company . . . . . .  . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . .  20.(18 Screw er.e, C. D. Rogers . . .  . .  . . .  . . 464,461, Meat, flUId or paste extract of, L. Crock.er . .  . . .  20,427 Self-waltmg table. E. E. Howell . .  . . . . . . .  . .  . . .  464.1113 Oats and cracked wheat. rolled. Steward & Mer-�ewer trap. W. H. carbtrll . .  if '  A ' . .. . . .  1ll!.�tjl rlam . .  . . . . . . .  . . .  . . .  . . . . .  . . . . . . . .  . . . . . . .  . 20.429 
S::!: =E�f�e�t��t�n�ol�,rG. J. W��per . . :" . : 464:287 �::e�e\�!ICC�I!�:�

c�r:��s,"dtaiTiiea', 'and fl'-ux: 20,4
1
5 

SeWIng machIne feedIng mechanism, M. H. Pear- liqUid, H. C. Lemke . . . . . .  . .  . . . .  . . .  . .  . . .  . .  20,428 son. . . .  . . .  . . . . . . .  . . .  . . . .  . . " . . . . .  .. . . . .  464:,480 Soap. tOIlet and laundry, EnterprIse Soap Works . 20.43..1 Sewing mach!ne needle clamp, P. Dlehl . . .  464:,013 Tea, coffee, and cocoa, Densham & Sons . . . . . . . . . . . .  20.413 SeWIng machIne quilting attachment, T. A. HIll . .  464,972 'robacco and Cigarettes, cut, P. Rabell . . . . . . . . . . . . .  20,437 Sewing machIne, shoe, W. Y. Ober . . . . . .  . . .  464,383 trOllet preparatIon for the skIn liqUId ChIles & 
�ewin" mac�lne tr�a�le mec�aDls'ft',th Dle\lf · · ·  464.277 Co . . . . . .  . . . . . . . . . . . . . . . . .  : . . . . . . .  .' . . . . • . • . . .  20.412 eWp����nInes, � . .  �� s��. �!.� . .  � . .  ��� . . .  O�". 464,042 WhIsky. A. S. De Llssa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2O,�U 
SeWIng machines, carpet clamp and stretcher for, F. Ames . . . . .  . .  . . .  . .  . . . .  . . .  �. .. . 464.212 
se��r=����sc.w���ts���l� .���������. :�� 464.066 Shafts. machine for applYIng and removmg col-lars from. R. C. Greenerd . . .  . . . . .  . . . . . . . .  . 464.316 ShaVIng .. nd .awdust conveyer. W. Ross . . . . . . . . . . .  464.186 Sheet metal can, F. H. Palmer. . . .  . . . . . .  . . . .  . . . . .  464.385 
8he�.,.'i.�.�������.� .�� .�������� m�c�l�.� • . �: 464.410 ve'{.�o�:-(}��':.E;�r'lt� �:�e':,�ji,:: ,:��,:!e! blh:hr"o�!: Shelf sy.tem forstore •• overhanglngtransparent. going list. provided they are simple ata cost of $40 each. 

A. Rehberger. . . . .  . • . .  . . . . . . . . . . . . . . . .  . . . . . .  . • .  . . .  464,344 I If comphcated the cost WIll be a little more. For full Shoe connter machine. A. Bredenbeqr • • • • . • . • • • • • •  464,449 I lnstruotlOn. address Munn & Co .• 361 Broadway. New 1iI/ll/w OMII, M. A"ClIIDl'bIIU . . " . . . . . . . . . . . . . . . . .  " . .  ' WoUS yo /Irk, Otller torlllill patllllW II1II1 !lIMO lie olitallllKl. 
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Inside Page, eacll insertion - - ",5 cents a line 
Bach:. Page, eacl. i nsertion - - - - $1.00 a line 

T h e  above are cbarges per agate Hne - about eight 
words per ]ine. This notice shows the width of the line. 
and is Bet in agate type. Engravings may head 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 I 
morning to appear in the following week's issne. 

U SE AOAMANT WALL PLASTER 
I t  i s  Hard, Uen_e, and A d. 

be8i vee Does not check OT crack. 
It is I m pervious to wind. water. 
and d i sease germs. It drie� in a 
few hours.  It can be app l i ed i n  

k i n d  of weather. I t  is in flen­
I use. J.Jicenses granted for the 
ing,usin �. and sel l i n g-. 

A ddress A D A M A NT M F G .  CO. 309 E. C '; e l l esee �t.,  
Syru cuse, N .  Y. 

F LOW E RS 
are to-day more l oved in A merica 
than ever before. H undreds of 
floral exhibitions attest the fact. 
Over 1 0,000 people visited the great 
New York Chrysanthemum Show 
on one evening, and it was open 
seven days. Thousands of country 
homes made beautiful by gardens 
are living witnesses of the new 
growth of this ancient art, which 
is  fast becoming as fashionable as 
the wearing of good clothes. To 
acquire the art of flower culture, or  
of  making home attractive with 
Nature' s  means, one needs a reli­
able guide. This is  found among 
periodicals ONLY in The American 
Garden, for it is the only indepen� 
dent, popular j ournal of garden­
ing i n  A merica. All  others are 
cleverly devised advertising sheets 
of seedsmen. The A merican Garden 
is  a 64-page, profusely illustrated, 
monthly magazine, devoted to Fruit, 
Flower and Vegetable culture, and 
Ornamental Planting. Special at­
tention is given to illustrated i ns­
tructions for arrangin g  small places 
and to answering questions from 
subscribers. P rice only a � h .oo a 
year (lately reduced from $2 .00) . 
Specimen number sent for 1 0  cents, 
or it may be ordered of your news­
dealer. Address, 

THE RURAL P U BLISHING COMPANY, 
Time .. Bnildi ng, New Y ork. 

Stat i o n a ry a n d  M a r i n e  
Makes is own supply o f  gas from 
gasoline, and at less �xpense than 

��!���e:e���d�' ii�n�O��th c�i�h�� 
manufactured or natural gas. Spe­
cially adapted for small boats and 
launches and electric li�ht work. Cir­
culars free. Dr Mentwn this paper. 
C L A R K  S I N TZ ,  M F R . ,  

Springfield, Ohio. 

SP EC IAL  N OTICE ! 
Two handsome photo-engraved display sheets 
entitled, 

:: ::�:�� �:g�g�:::��: t� t��o�li:�,�ors,,, 

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. 

53 PRINTING  PRESS. �ln�IFo:�a�t�� logue for two stamps. K.elser & Uo., Meriden, Conn. 

1citutific �tutticau. 
AUTOMATIC IN FUEL AND WATER SUPPLY. 

T he S h i p ma n  A utomatic Stea m E ngi ne 
STAT I O N A R Y  A N D  M A R I N E . 

Petrol e u m ,  Kerosene Oil, and Nntural Gas Fuel . 
1. 2, 4, 6, and S H orMe Power, Single. 

S and ZZ H oroe I'ower, Compound 
For Elevating Water, Creameries, and all Manufacturing Purposes .. 

S H I P M A N  E N C I N E  CO. 2 1 0  S u m m e r  St · B OSTO N .  

A N EW L t G  HT FOR MA.GIC L1'1YTERlY�, anQ other new teat,ures worth kno. wing about. Catalogue free. Mention this paper. 
J. B. COLT 4: CO., I G  Beekman Sitreet,lWc'w York. 

Branch, 189 La Salle Street �CalU.llleL Bui1CiIng), LJhicago, IIl., L. L. VA V 18, Nlallltgex. 

FRET SAW o r  
B R AC K E T  

Planed Ready for Use. B ook o f  Desi g n .  Dr Send stamp for catalogue. 

CA B I N E T W O O D S  A N D  V E N E E R S. 
THE E. D. ALBRO C O., 

Eastern l 200 LEWIS ST. j New York U S A  Branch, r Ft. E. 6th St. 1 , • • • 
H. T. Bartlett, Mg'r. F. W. Honerkamp, A88't ],['1'. 

Atkinson "Cycle " Gas Engine 
Uses less gas per H. P. than 

any other. 
Has a 'IL'orking stroke at every revolu­
tion of the crank. The stearl­
iest, most economical, and 
easiest to start of any gas 
engine made. 
Henry Warden. Manuf'r. 
1824 Allegheny A v., Phila., Pa. 

DRAPER'S 
RECORDING 

TH E R M O M ETER 
Standardized 

-AND­
Warranted . 

Gives a correct and con­
tinuous record in ink on a 
weekly chart. 

For particulars, address, 

The Draper M fg. CO. 
1 1iZ Front Street, 

NEW YORK. 

"THE CENTURY stands af fke kead 0/ tke maga"ine lz'tera­
lure 0/ Ike day according to tke fest 0/ popularity as measured 
ootk oy circutation and tke c!taracter of its buyers. " 

- PRESS. TROY, N. Y.· 
HE 400th Anniversary of the Discovery 

of America will be celebrated by 

T�·e Century 
Magazine 

Four Serial Novels. " The Nau-
� _____ ��_�_��_ lahka," a story 
of America and India, by Rudyard Kipling and 
Wolcott Balestier ; " The Chosen Valley," a novel 
of the Great West, by Mary Hallock Foote ;  a 
novel of New York life by the author of " The 
Anglomaniacs " ; and " Characteristics," a re­
markable story by Dr. Weir Mitchell. 

Thomas Bai ley Ald rich, 
Frank R. Stockton , and other well-known writers 
will contribute stories-complete in single numbers. 

The Life of Columbus Wr i t.t en  
��_� ___ ��� __ �_ espeCIally 
for THE CENTURY by the famous Spanish states­
man and author, Emilio Castelar, from new 
historical material, and richly illustrated. 

The World ' s  Pair at Chicago 
Will be described in a series of views of the 
buildings, printed by special arrangement. 

American Art. Examples o� the best 
work of Amencan con­

temporary painters will be .shown, with Cole's 
famous series of engravings of the Old Masters . 

The American Parmer and the Government. 
In view of the great interest touching the subject <>f what the Government should 
do for th e  farmer, THE CENTURY will print a number of important articIes by lead­
ing writers on such subjects as " The Farmer's Discontent," " Cooperation," etc. 

American Sketches by Edgar W. Nye. kn��� wh�: 
morist Edgar 'vV. N ye (" Bill Nye ") will contribute a series of entertaining 
"Autobiographies," describing his experiences in different parts of America. 

Other Important Articles Incluge a series by the distinguished 
Amencan poet, Edmund Clarence Sted­
man, on Poetry : Edward Eg�leston on 

American Speech; a great series on the American Indian -" The Indian's Side " ;  mteresting 
illustrated papers on " The Jews in New York," their family life, customs, etc., with other papers 
on New York life : articles on the Government of Cities; articles by famous French musicians 
(Gounod and others) ; papers by the well·known war-correspondent Archibald Forbes, etc. 

TWO MAGNIFICENT ISSUES 
A re tke Norln"oeraad December _"",bers (Novemoer oegins till! new volume). [n tke form.,. 
arefirst ckapters of Rudyard Kipling's great nwel, Bll! Nyc's "A ulobiograpkies," etc. , etc. 
December will be f1. superb Christmas nuHtber,/ull t!I engravings and interesting' readz'ng, with. 
a cover prz"nted ,'n gold. Do not miss these issues. A yea".'s subscriptlon costs $4.00. Sub­
scriptions are taken by newsdealers and booksellers generally, by postmasters, and oy tlte 
publz'skers. Remit oy post.qfftce or express ortier, oank ckeck, draft, or in registered lette,.. 

THE CENTURY CO. ,  33 East 17th St. ,  New York. 

C HRI STMAS CEN'rURY NOW READY. 

IJ P O R TE R I� � A U -I v M AT I C  E N G ! N E  B U I LD E R S  � S Y R AC V S E  N . V. -( C E N T E R  C RA N K )  s o  O F  " U T OMAT,r- '& "-/ 0  PLA I N S LI DE V A  .... V E. E N G I N E s  � £eO NUM ' "RfeCT  R O G e L A T l C N  O F  S P E E D  ('O, ,',LR eTo . S Of T"NKS STA�[ ' p  _ SOl £RS MO STONE  C R U S H [ R -� A B S E NC E O F All P A R T S  , - j 0 _ t, - ,  0 

�,.7_-- j:, E:. Q U I R I N G  F K t. \.o  E N T A T T E N T I O N  
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ouR ..!:..�.9CESSES 
"' O SS TYP& � 

PHOTO ENGRAVING . 
� Z I HC ETCHING 

N O W  R E A DY ! 
A NEW AND VALUABLE BOOK. 

T H E  SCI ENTIFIC A M ERICAN 

�IOpedia 
of�eiPtS. 

NOTES AND QUERIES. 

1 2,000 Receipts. 6 8 0  Pa�es. 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 Scie utific A Dlerican during the 
past fifty years ; together with many valuable and 
i mportant additions. 

Over T",elve Tho u sand selected receipts 
are here collected ; nearly every branch of the use­
ful arts 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 hil,-hest value, ar·· 
ran!!"ed and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulffi used in the various manufac­
turing mdustries, 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. em bracing how to make papier mach" ; 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, et.e. 

Under t.he 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 ; 
directions for removal of inks ; restoration of 
faded inks, etc. 

Under the head of Alloys 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. 

H ow 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, 125 receipts ; Bronzing. 127 receipts t Pho­
tography and Microscopy are represented oy 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 remova,l of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals. 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

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

probably will find in this book much that is of 
practical value in their respective callings. I Those who are in search of independent business 

I or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, N ew York. 

G E A R  A N D  RACK CUTTI N G .  
Frost Sel f.Regulating Steam Pump. 

UNION MFG. CO., 17 Rose Street. Battle Creel<, Mich. 

CL.A.R.�'S 
WOOL WASHERS, 

WARP DYEING A N D  S I ZING MACHINE S,  PA'l'ENT RUBBfl:'ff.�.EltED !SQUEEZE 

POWER WRI];GEIt!S FOR HO!SIERY A N D  
VARN D Y EI N G, 

D RYING A N D  VENTILATI N G  F A N S, WOOL A N D  COTT O N  DRYERS, Etc. 
Catalo!(Ues free. 

C E O. P. C L A R K ,  
Box L .  W l nd80� Locks, C o n n .  
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EXAMI NATI ON  OF  SO ILS .  

J U ST P U B L I S H E D . 
A G UIDE TO THE SC IEN T I F I C  J<:XA ill I­

NA ' N O N  OF S O I L S .  Comprising Select Methods 
of Mechanical and Chemical Analysis and Physical In­
vestigation. Trans lat.ed from the Ge�aIl of Dr. F. 

:rt���f��
e
he ���gn�?��t���P���l�ta:oJ�.,�rrn::!� 

trated by 25 engravings. 12mot 177 pages� Prtc.e .$ 1 . 50 
Hu matl free of POSiIL(/f'. a t  the p ublica lwn pru:e, t o  any 

ru-Zdrt'.�.'i in the world • .  
CONTENTS.-J .  Derivation and Formation of the Soil. 

II.  Classification of Soi l s. III The Object of ;,;oil Analy­
sis. I V. Preparatory Labors for Soil Analysis. V. 
fo�f

h
�����:t���\,s�

n
�Z�

i
te��'mPn7t\���

i
��

t
\�� �la�t� 

Nourishing Substances. VIII. Determination of the 
Substances in the Soi l Injuri ous to the Grow:th o� 
Plants. IX. Determination of Various PropertIes Of 
the Soil . X. General Rules for Soil Analysis. Index. 

� A. circular s7w I I ' inq tile full table of contents of thi' 
(//)o1'e book sent free to any mu n'1w 'lPill applll. m- Onr New Rel'isNl Descri:pUl'e Catalogue of Pract'ical 
((wi Scientific Books, tiS pages, 81'0, a'Ylil our other Catalogut's, 
t hf 'whole c(Jlwri:ng fl.'ery h'ra'neh of Sci,emce applierL to tht' 
A rts. sent free ann fnc of postage to any one in any part 0/ 
t lie 'woTicl who 'lvUl furnish his add·ress. 

H E N R Y  CA R E Y  B A I R D  &. C O . ,  
lNJ)USTHTAL PUBLISHERS, BOOKSELI.ERS & IMPORTERS 

S 1 0 Wal l l u t  !"it., P h i ladelphia, Pa., U. I';. A . 

VA L U A BLE 

HOLIDAY BOOK. 
" 

OUR NEW BOOK 
Experi mental 

Science " 
IS the best gift obtainable. It  is  

not only an elegant book, but one 

that w i l l  confer a life long benefit 

on its own er. 

A perusal of its pages insures a 

knowl edge of Physical Science in all 
its b ran ches. I t  i s  sim ple,  easi l y u n ­

derstood a n d  rel iable. 

740 PAGES, 680 ILLUSTRATIONS. 
Elegantly bound in cloth. 

l?E.J:CE. :BY l:v.:C.A..J:L, $4.00 
IT Send for Ulustrated circular. 

M U N N  & CO.,  Publ ishers, 
Office of the SC I E N T I FI C  A M E R I C A N ,  

3 6 1  BROADWAY, N E W  Y O R K .  

Automatic Shell-Ejecting Revolver 
HILL: Ha pays 

THE 
Express 

Charges 

ALLE �E: / CAST INGS Ff\��ECIAL ERNS 
--OE-VlIN Y. � n NE TIN N IN S JAPi\- P/l� -, 

� '==-AB AND F INE GRAY I RON ALSO ST E E L  

A� � I"iU.{l F I N I S H I N G . NN ING  , TIWM lEH IGH AVE 8< At,lERICAN 5T PHllA . � 
" E L E C T R I C  P L A N T " 

PRle .·; $;).00, ' 
C��t�S1"a�[e��. ��"d'

t
}�mllfl�°tie�l�:!i 

A p p a r a t u s. Entirely new. A 
child can handle it with perfect :��ibe r:o�t ��i�t��rfi� g:;��U�'� 
of the aRe. Send for circulars. The Nowotny Electric 00. 

82 Eas�r,:'�!a"ii�'ghio. 

• A t'f' . I EYES Sent to any -, r I Iel8 �g�re;:rti!r��: 
to DR. CAMFIELD, EYE and EAR 

SPECIALIST, 163 State Street, Chicago. 

WN A 
For a sbort time we are g i ving- away FREE MfnInR 
Cla.ims on our Gold-Bearin� Property m McDoweU 
County, North Ca,"olina. Millions in Gold ",nd thou­
s"l.llds in Diamonds have already been found. One 
Dia.mond found here worth 82,500 owned by CoL 
Deming of Harrisburgh. Several large Diamonds 
and Rubies bought hy Tiffany &; Co., of �ew York. 
YOU may strike a. bonanza and become ncherthan 

C O L D  
'Mackey, O'Brien or Flood. This Is the chance of .. WC;�It-���'iu111�I�i����� Bt�t-�ll:.Arh�2 
H um  took out Forty Thousand Dollars in GOld here 
i ll three months (s,...e N. Y. Sun, June 7. 1891, Fina. 
aialanct Mining Record, J une 15, 1891). Address 

North Carol ina Gold-M ining and Bullion CII. 
1 1  Park. Row, NEW YORK. 

M I N E . 

J'tituiifi t �tutri,au. 
THE  INTERNATIONAL CYCLOPJED IA. 

N E W  E D I T I O N  R E ADY F O R  D E L I V E R Y D E C E M B E R  1 5 , 1 89 1 .  

Thoroughly Revised aud Brou .-ht Down to Date. 

Contains the United Sta�e. Census and Statistics of 1890 ;  also Latest Census of Foreign Countries, Including 1891. It IS prepared for honest service and careful criticism, and is to-day 

I The Best Ready- R eference Cycl o pmd i a  i n  t h e  E n gl i sh Langu age . 

I W ... te fo.,. ou.,. :New Sample Pages. M"iled f .. ee. 

1 DODD . MEAD & COMPANY .  753siB75SISROADWAY,
R
NyvrVORK. 

HANG iRS AND COU Pl i NGS 
COMPLETE STOCK OF 

Double Brace, Self- Oiling, Adjusta­
ble Ball and Socket Hangers. 

Pillow Blocks, Post 
Hangers, Etc. 

EDISON GENERAL ELEOTRIO 00" 
SCHEN ECTADY, N. Y. 

The most Succel!lllful Lubricator 
'for LOO8e Pulleys In Ul!le. VA N D U Z E N ' S  PATENT S E  P U LLEY O I L E R  

Highly recommended b v  those who have 

'I I used them for the prist four yea.rs. Prices 
very reaflonable. Every user of ms.chiu· 
ery Rhonld have our " Catalogue No. 56, "  SPlit (ref'. Men tinn this paper. 
V A.N D CZEN A '11FT. t;weiDDat.i, OhIo. 

Mech. D raftsman . competent in Web and Cylinder 
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charge of room or gang. With excellent references from 
last six years' employer. Send answers to R. GOTTHEIL, 
Draftsman, Jersey City Printing Co., Jersey City, N. J. 

�.ODELL Double Case TYPEW RITER 
.. .  . 

It has 78 Chancten, and is the only Tvpewriter with 
� Cbe('K Perforator attachment. IB fast taking the lelld of 
� _ s��I1:;:tc':[:ra . Larger sales tban all others combined. 

o ODELL TYPEWRITER CO. ,  Pontiac Bldg., Chicf\.�o. 

P U RE TEMPERED COPP E R  l H E S AFEST, MO ST OU RABLE & EC O N O M I C A L  METAL EV ER OFFERED FOR VA' 
R I O U S  M E C H A N I C A L  U S E S . H I G H EST ANTI-FR I CT I O N A L  Q U ALlTI ES.1NOISPENS I BlE fOil,  ELECTRICAL W O R, t'; . ( \J R E K A  TE.MPEFEO C O PPER CO .  NORTH EAST PA. 

STEAM ROAn ROLLERS I D E  A N D  I D EAl, A UT 0 1U A TIC E N GINES. 
W IUTIlI YER PA T E N 'I' F U lt " A CE. 
TANDEIlI_ AND CRO!"iS C01UPO U N D  ENGINE�, 

I ROlLERS O F  I<:V E R Y  I)E�(;RIP'l'ION . 

M anufactured by HARR ISBU RG FOU N D RY AN D MACH I N E  WOR KS, Harrisburg, Pa" U, S, A, 

FOR MIN ING WORK. ANY DESIRED CAPACITY. 

ELECTRICAL M I N I N G  APPARATUS OF EVERY DESCRIPTION.  
117" tSend fOl' Illustrated catalogue III Z. 

THOMSON-VAN DEPOELE ELECTRIC MINI NG CO., 
620 ATLA N T I C  AV E . ,  BOSTO N ,  MASS. 

StenCIls, Steel Stamps, Rubber and 
Metal rl'ype Wheels, Dies, etc. 

lli odel and EXP" rimellllll Work 
Small Machinery, Novelties. etc., man­

ufactured by special contract. 
N ew York SlencilWks. 100 Nassau St., N .V 

A R T E S I A N  
Wells, Oil and Gas Wells, drilled 
by contract to any depth. from 50 to 3(XX) feet. We also manufac­
ture and furnish everything re­
quired to driB and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to l,()()(] feet. 
Write us stating exactly what is 
required and send for illustrat-
:
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STREET, NEW YORK. 
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"i:I'lii�� 
Addres! : The American Writing 

Machine Co., Hartford. Conn.j 
New York Office. 237 Broaaway_ 

hLVE D H A U G H T S M E N 
S E N D  FOf\ CATALOGU E OFBEST D EVI C ES O U T 

c "- �� B E  S AW Y ER ATH O L  MAS S  

i I The series of -papers entitled "American Supremacy in 
, Applied l\.:lecbanics," by Prof. Coleman Sellers, E.: D., 
which begin in the December number, will rank as the 
most valuable publications t.hat have ever been made 
upon this subject. He marshals the facts in the case, 
and in a thoroughly scientific manner proves that our 
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broader liberty which our social and political institu­
r����i8��t 

to the natural bent and inclination of the 
In other respects the December number is a specially 

strong one, the leading articles being : •• A Permanent 
Census Bureau," by Edward Atkinsoll j " Fulton Night 
tif:�s ��i!{

e
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" :r�andscape Beauty at Newport ;" " The Manchester 
Ship Canal ·" " Pure Water and Public Health i" " The 
Conditions ' Causing a Cold Wave ;" and " The Canadian 
Pacific Railroad ;" Editorial Departments ; Index to 
Engineering Press : Popular Miscellany • 

• •  Imagine opening a Scrihne'r's or Ha:l'pel" s and finding to your great interest that all the articles are upon tech­
nical or engineering subjects."-Electr'ical- Engi'Yue'r, Lon­
don. 

NMOS sta1UV� 0'1' b y  m·nfl, 25 cents a nv,rnlJe.r ; $3.00 a year. 
Send 10 cents for a sample copy, and mention the SCIEN­
TIFIC AMERlCAN. 

£WrE ' 
»If Ch Do it yourself. Cir­

.� eap cular press $8. Size 

P · t- for smaH newspa­
per, $44. Every· riD Ine t.hing easy, printed 

_ . rules. �end 1.WO H amps for Catalogue to 
factory. KEL�EY & CO., ltleriden, Uonll .� 

©' A LAN SON CARY � a 
AN U FACTURER OF SPR I N GS � \ 

� F'LAT STE:EL. OF EVERYi:iESGRIPTION 
2 4 0  & 2 4 2  VJ. 2 9� St N EW-YO R K  

BR EAKER 
Capacity u p  to 200 tons per hour, 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 
C ATES I R ON W O R KS, 

50 C So, C l i n ton St., Chicago 
215 Franklin St .• Boston, Mass. 

U.  S .  INFALLIBLE M ETAL POLISH ,  
I n  Paste, I�iquid o r  Powdered form, 

is superior to any other Polish or material now or here­
tofore in use. Its cost is less than that of any material 
or other compounds, and is not 'affected by age or 
te

ffl�.
r
���OF�A�:'f6g':E� W:sh������faU;:go�fs: Ind. 

The Shimer Cutter Heads 
45,000 SOLD. 

To WOrk Car Siding, Flooring 
�iurg<b��;� s�K;a�� 
Blinds. Cope Heads to 
match. Sam'l J. Shtmpr & SOUl, 
Centre St., Miltou, Pa. 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size, but 
Giants in Strength. 
Expense one cent an 

per horse power 
requires but little 

attention to run them. 
G::::�t::.l\.�N 
particulars free by mail 
Mention this paper , Shepard's New $60 Screw·Cutt ing  Foot Lathe ! 2nd  � MACH I N E RY  �i V A N  D U Z E N  

GAS & GASOLINE ENGINE CO. Cincinnati, O. N. Y. Mach'y Depot, Bridl<e Store 16. ll'rankfort St., N. Y. 

STENC I LS S E . K O N ' G S L. O VJ  
T E E L I'IAME. ' T E E l  L 302 S E N EC A ST. C L EVE L A N D '  

pECIAl MASJ���sE "Y' E ll E R S  AN�"i::IG U Fl E S. 
co, �SJ EX P E R I M E NTA L  � . AND M O D E L  WO R K - N O V E LT I E S  A N D  PAT E. N T E O  A R T I C L E S  M A N U F'ACT U R E D  O N  C O N T R A C T. STE.EL NAME STAMPS 1- 16  3 3Z 1-8 , 15 CENTS PER LEtTER 

WAT E R WH E E L  
.s1ll!l.1lJ'��:�"" o(r!�� t�'h�!f
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Simple and reliable
j 
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ward. W rite for circulars . 
T h .· p"ltonWRtl"r Wheel (Jo 12 1A  M ain St., San FranCisco , Cal . , or 23!iB Central Building, Liberty and 
WeBt St.rtlets, New York. 

LEARN WATCHMAKING of W. �. A. Wo.odcock, Wi-nona,Minn_ Wrlteforterms 

OIL WELL SUPPLY CO. 
9 1  & 92 �'ATER STREET. 

. P l l tsbu r glo , l'a . . . 
�{ anllfactnrers of everythinl! needed for 
.A. :EI.. or F' 1S :!: .A. :tV"  "0r:J!lLL& 

ei ther Gas, OU, Water. or Mineral 
Tests. BOilers. Enl!ines, Pipe, 
Corda�e, Dril ling Tools. etc. 
I l lustrated catalog'ue, price 
lists and discount sheets 

on request. 

..-i Foot and Power Lathe@, Dril l 
� Pres8es, Scro l l  Saw A t t a c h -
,... menta, Chucks. Mandrels, Twist 
• J Drills, Dogs, CaliperlS, etc. 
.. 'I' . Lathes on trial. J .. athes on «> '� payment. '5 Send for catalogue of Outfits 

lIS ' for Amateurs or Artisans, 
.., , Address H. 1 •. S H .: I'A R D ,  AGENT, 141 W est �d l"itreet, 

Cincinnati, O h i o .  

LIGHTNING WELL -SINKtNG MACHIIElY MAlUFlCTURERS, 
Hyrdaulic, Jetting, Revolving, ArtesiaD, 

Diamond Prospecting Tool.!!, Engine� Bollers, 
Wind M�l!ir�rn::; l�t�:r8c�:;rt�, �:t!;:� nation quality water; mail.'!d,25c. 

The A.meriean 1V ell \V orb, Auron, IJI. [ 11 ... la S. Cana' St.. Chleago, 01. 
l Dallas, TeUil 

R I FE'S AUTOMATIC 
HYDRAULIC ENG I N E  OR RAM 

SUPPLYING WATER FOR Irri
�
at!on, Smal1 Towns, Railroad Tanks, 

l:i8��e�
t
st�k 1f¥!�ds�:l��e�''Ui���tf! 

Effi,cie,nt. DUf'aJl1p, and 
Inexppnsfme. Send for fully illus. catalogne, 

in S� ��,il�;5:
r
J�n !

t
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RU·e'A lIyd rsltlle E"2'f n e  
Mfg. Co. , Uoo.noke. -Vo. 

t�C7C���� PcERFORATED �ETALS1'M I NING SCREENS "'''. - :;- "'� :-, e OALA", ORE  S EP.A:RATO RS ,  REVOLVI NG ·NO SHAKING S CREENS' ' ": , � = t'/" ' ,J I G S  &STAMP BATTERIES, ' , '  " ,', t' MILLI N G .  M IN INC  MA(H INERY�"'"',�, � " ,  '�, ,�, __ �HARRINCTON & KI N G  PERFO RATING € ,CH ICAGO .  
Nsw ¥OBK OJl'Ii'ICB, :184 P1iABL STBSJrr. 

T H E  PENNA. DIAM O N D  DRILL & MFG.  CO. 
BIRDI';BORO, PA.,  Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and Geueral Machinery. 

�FOR-
FREE SITES TO S U B STANTIAL 

MAN U FACT U R I N G  ENTERPR ISES 
in the THpidly growjnj;( towns of Virginia and West Vir­
gin ia, p(JsRessing ('HE A P  IRON, CH EAP LUMBER, CHEAP 
FUEL. and RA ILROAn FA ClLITI F.8. address J. H.  DIN­
GEE, 330 Walnut Rtreet. Philadelphia, Pa .. President 
and General Manager of numeron� J.Jund Companies 
Rituated along the lines of the Norfolk & Western 
Railroad. 

CHUCKS Catalogue No. 12, jus! issued, 
with over 4C new il Lustratiolls, 

• sent free. Address, 
The C u shman C h u ck C o . ,  H n rtfo l'd,  Conn. 

U N I O N  M O D  E L  'VV O R K S .  C H I CA G O  

© 1891 SCIENTIFIC AMERICAN, INC.
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Hack Pa�t',  .� a (" h  i U !olcr t io li .. .. ..  _ 8 1 . 0 0  a l i n e I 'l'h e  above are ch arges per agate line - about eight 
words per l ine.  Tbis notice shows the w idth of the l ine, 
and is  set i n  agat e ty pe. Engravi ngs may b ead udver- I tisements at the same rate pel' agate l i n e, by measure­
ment" as the letter preS:-l. Ad vert i sements must lJe 
l'ecei�ed at Publication o ffi ee .as early as Thunsuay 
mormng to appear in the fo l l ow i n g  week's issue. 

AI�! ! �ar �! ��n �n�f!e�:now ! 
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'le��ll��:t��d�it�rfgew��� tt��e�al�lea��i��: I)� S'.!.i ,  It cuts up to five i n ches. In many shops it  saves 

its cost i n  25 days. They are fast coming into use, and 
never fail to satisfy. 

M I L L E R S  F A LLS C O . ,  
9 3  R EA D E  !'oI T R E E T ,  N E \V  Y O R K .  

STEAM LAUNCH ESJ 

STEAM YACHTS & TOW BOATS, H IG H  SPEED MARINE ENGINES . All  types 
of boat boilers. including the ROBERTS 

WATE R  T (' B E  SAFETY BOII.ER w i th our 
improvements. C H A S .  P .  W I L L A R D  &. C O . •  

Catalogue free. 5 D01Uiuick S t . ,  Chicago. 

j'titufifit �mtritau. [DECEMBER 
RUBBE�ARL!!)�LTING1������� 

The M O N A R C H  and jlIA L 'I'I'S .� CROSS RED TAN IT E �",ery, 

STRIP and lnOH,� 'V K brands o f  R U BBER BEL'I'ING 
Emery Wheels, 

are tllP Be"..  Emery Whetstones. 

T H E  G U T TA PERCHA A N D  R U B B E R  M FG. CO. Grinding M achines. 

Knife Sharpeners, Para B u i l d i n g ,  35 W arre n St., N e w  York. C Knife Grinders. 
Chicago. �all "" · Il , w i Mco.  l' o r t l a n d ,  O regon . Boston. The Tanite 0.,  

),� !J�( " �  
, �� �' " �  r " HikiMiiN'sfir([r{fj.p"i� �� . ��. �;; 

may not be a fam iliar expression to you, but you have seen the mat and know it is � 
.. best "-tlIat's w h y  we have :ml ll ovpr half a m i l l ion of them. !)O per cent of all the wire ' 
mats in Amel'ica bear trade mark " Hartman." . I A I{ �r u .r\ N  .H F ( � .  ( ;u .. Wf)l·k�. ; 
Bt'an".· Fa l l ",! Pn.  Hnlll cllfS : 1o:! ( 'I /(u J I }w l ".'i ,-": r " ,  S. L :  50S ..... t l l tl' 8t. ,  { Il i (, l I (lo : 51 a l l ([ (, 
5a I. ..... ' .  }'()I'.�JJt 1, �t . •  A t ft
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Il iUlS mail el! free. Our lU u t H  > I . 'I � ''''' � .  _����� rJ�_l�"}�f !»J·_��!,.t1;�",-�,�tac�e�I��!�lnpcd �:-!1}��1,1l}11 l �'�.�, ; 

'POPULARI TY 
ru���Hl��l�, ��athe i�g�i:1i�i�P�fb;;: 

COLUMBIAS is based on a reputation t h at has been gained 
by sterl ing' qualities, amI they now stand 

Without a "Rival. 
POPE MFG. CO. ,  ERANCII lIot'.

"" , 12 Warrell St . •  New '\ ork. 
77 FRANKLIN ST .• BOSTON. 2111 Wab.,h Ave . •  Chicago. 

. FACTORY. Hartford, Conn . 

-- --- -- -------
I I  Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. 
All the Essential Features greatly perfected. 

The Most Durab l e  in Alignment. 
}Jasiest Running and Most S i l ent. 

All type cleaned in 10 seconds without soiling the hands. The Smitn I-' rem ter Typewrtte' Co. ,  Syracuse, N. Y . . U.  S.  A • 
IIW' Send for Catalogue. 

STRO U DSBU RG. PA. 
1 �1 W A S H ' N GTO N ST. , N EW Y O R K .  

L I T T L E  H E R C U L E S  D R I L L CH U C K  
eccent.ric rotating, self-gripping jaws, 

WhiCll
h
l!���:i:·oalf.�sfa';::r

n
t��r::nr, 

the more powert'ul the lever­
All working parts of best 

hardened. The most 
accurate. and dura­
in the market. 
lU I'". V h ,w l. Vo . ,  N.  Y "  U . !'oI . A .  

The Sebastian-May Co .  
Improved Screw Cutting 11!���;;r: 

�::e�LATHES 
Dri l l  Presse8. Chucks, Drills,  Dogs, 
and. :"\t::tchin ists' and A mateurs' 
OUlttts. Lat hes on t d l l l .  Cata.­
logues mai led on ap p l l c H t ion. 
i ii ;) to Hi1 H i " h l u n tl  A v e  • •  

�I 1 ) N E Y, Cl I I i O .  

20. SPENT F O R  POSTAGE MAY SAVE You MANY DOLLARSe 
" TRY US ! "  

H. DUDLEY COLEMAN MACHINERY CO., 
LIMITED. 

N EW ORL.EAN S ,  L.A., U. S. A. :1:)0 U 8EE� � O "QV EFI.. '1 
We can supply it with the 

Motor of the 1 9 th C entury NEW KODAKS Mecbanical Help Cor Inventors. 
There j,; nothing like it fi rst-class ma­

chine shop, organized for and adapted to 
miscellaneous jobs, to carry out an in­

yen tor's ideas and make the most of 
' hem. Primer to send. 

DELIVER STEAM ENGINES AND B O I LE R S  SIX TO TWO HUN(}4 
RED H O R S E  POW E R  AT A N Y  R A I L R O A D  D E POT I N  T H E  U N I T E D  

STATES, S H I ,. P I N Q  E I T H E R  F R O M  NEW O R LEANS, L .... oa 
DIRECT FROM OTHER WEL.1. KNOWN FACTORIES. � to 70 horse power. 

Cost auont one cent an h our to 
each i n d i cated horse power. . .  I I I  H'nrt ll . / l u t  ," ; .<:1 ' ,  1 1 1 11 1 ' (1 1 1 1 1 '  l i l'.>:," 
'Vhat others think of me i s  stated in catalogue. 

C H A R T E R  GAS E N G I N E  CO. 
1 ' .  O .  Box 14�. :-.ter l i ll�, I l l .  

95  M I LK ST . ,  BOSTO N ,  M ASS .  
Th i s  Com pan y own s  t h e  Letters Patent 

",ranted to Alexander G raham Bell . March 

7th, 1876, N o. 174,465. and Jan u ary 30t h, 
18n. No. lS6. 78i. 

The transmission of Speech by all  known 
forlll s of Electri c  Speaking Telephones in­
fringes the ri",ht secured to th is Company 
by the above patents, and renders each 
ind i vidual user of telephones Dot furnish­
ed by it or i ts l icensees responsi b l e  for such 
un l a w f u l  use. and all the consequence� 

thereof, and liabl e to s u i t  th prefor. 

L E A R X  \YA T V H .U A R I X V .  Engraving. and kin­
dred brancbes. �I'/l(l jo/' ProSP('(' f  / I "! ,  CHJCA G O  \V A TCH­
MAKERS' INSTITCTE. 22 Van Buren Street. CHICAGO. 

COM_TER Figures a l l  Examples. Kel 
A M A  K operated. Ra}Jid. Ace.urate 

. I Reheves mental �trum. 
Send for Clrcu ar. . &T . . MFG. Co. , 52-56 11linoi" St. Chicago. 

SAWS Wanted 50,000 Sawyers SAWS 
and L u m b e r m e n  to 

A send us their ful l address for a copy of Em­
erson's [6'" Book of � _\ \\- ��  n e w  1800 edi-
tion. "Ve are first to i ntroduce NATUHA L A W G
A

S for heati:ng and te.mperin� �u,,- s  with W wonderful effect upon Im provIng their qua-
lity and toughness, enabl ing. us to reduce S prices. Address Klf E It � O X ,  �:U l 'I' ll S &:; (J O .  (Litlli tcd) ,  Beuvel' ,Ii--'u l l s, Pa. 

DEFIANCE MACH I N E  WORKS, 
D E F Lo\ NVE, O H I O ,  U. S. A . ,  

BUILDERS Q:F 

WOOD -WORK1NG MACHINERY 
FOR 

Hub,  Spoke,  Wheel , Wag o n ,  Carriage Bend i n g , 

Patent W heel Boxing Mach ine. 

HOOD, 
Neck-

Yoke, 
Single­

Tree, 

Hand le  
Fdctories. 
Cn mpfpte 

UutJits. 

Send for 
( 'ata[oyu,f. 

" You.press tile blltlOIl, 
7£ 1e do tile rest." 

Seven New 
Styles (uul 

Sizes 
.. A T .J. LOA U R I l  WITH 

T/"(tn.�p" rpnt 
Fil m s .  

''' H E  JO�ES BROT H E HS ELECTRIC Co. CIN"''T' f .  ("\ 

For Rale by all P h o t o .  � t () c k  J)eal er�. 

TH E EAST M A N  C O M P A NY.  
Send for ('ll trr 1()[l l l f .  UlJ( ' H ES 'f ' E I1. S. r 

SI EM ENS' + CA BLES. 
S U B M A R I N E , 0{< + T E L E C R A P H ,  

+ + T E L E P H O N E , 

E L E C T R I C  L I C H T .  

+ oj. + 

U N D E R C R O U N D , 

I N T E R I O R ,  + 

oj. 

Address, 

Manufactured under authority of 

SIEiUENS &; H A  ] , S K E  by T il E  E D I S O N  H E N E R A  [ ,  E l. E C T R I C  C O .  
a t  their !'oIVHENEC TA H Y  W O R K !'oI . 

Estimates furnished on application. 

Cab le  and Wire Department, Ed ison General E lectr ic Company, 
E D I � O X  B V I L H I N G ,  Broad !'i t . ,  N E W  Y O R K  

ROCK BREAKERS AND ORE CRUSHERS 
B�����it��hp� Lne�t�;s �n

a�e�t
W

i��t:3t[�, �tP,�. ���k�,
r3u��u��.

ef���: V ALUAHLE IMPHUVEMES'l'S, for which Letters Patent were g-ranted 
to Mr. S. L. Marsden. All Crushers supplied by us are constructed 

Ih'At'O�I.Af:':,�� /(�'V Wl)��J,!��:�r'Fi"idfi���I;\h�il?NN. 

MANUFACTURED BY 
W I L L I A M S  B R O T H ERS, 

I T H A C A ,  N .  V . ,  
Mounted and o n  Sills, for 

deep or shallow wells, 

with steam or horse 

power. 
Send for 

C a t a l o g u e . 

Brothers 

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

Users of this hammer sustain us in 
saying that it has no equal in an good 
working qualities. Pn}i,(·t i' l / .'1h i o l l  and 
a pl'l:fel'f MO il', with J!(' I'fect ('(I1 I t m/.  }�or 
particulars, L. & R. ""'-IST}�H & Co., 
257 So. 4th St . •  Philadelphia, Pa., V.SA. 

H .  VV . JOH N S' 

lI]WOODEN T'AI.'KS FOR R A ' L R O A D S  l'U"t J"Wi1' E R  WOR� 
L"FiGEWA,.ER TA. N k:  • M l lL. S  F"ARMS & c  

pLAN S &:. �S P [CIA L" Y  S C OMPL (��2..0 C K  O f:  

S P E C I F I CATIONS F URNISHED W t C(;YPRE':IS LUMBER 
FOR  F O U N O ",IONS &ToW [RS ·l  ALDWELL & C� N °  2 1 7  E M ..... IN ST L OU I S V I L L E  Kv 

New E lectric Light Support 
FOR 

Amnstin[ Incandescent 
LIaE:rrS 

At nny (h � '"' i t'(�d ang]e. 
Designed f o r  use i n  

:\IA C H I N E :o' U () I'�.  
FA C'r() ItIE�.  and :lJ T I . LS 

Of every description. 
Mn.nuf*nd ll rl·tJ oRly by 

R. HOLLINGS & CO., 
.. J . .. .  J \Vn!>4hi lllltOll � t r e e t .  

B osto n,  M a s s  • •  U . S . A .  

FOR ILLUSTRATED CATALOGUE.  

Ashestos 
Sectional 

Pipe 
Coverings. 

N on - Cond ucti ng Coverings for Steam a n d  H ot Wate r Pi pes , Boilers,  etc . 
READILY ATTACHED OR REMOVED BY ANY ONE. 

.A. s :B :E: s 'r o s  :e o J: J:..o :E: a  C O \7' :E: � J: N G S _  
We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any part of the United States. H .  W .  J O H N S  M A N U F A C T U R I N G  C O M P A N Y .  
Sole Manufacturers of H. W. Johns' Asbestos M il/board, Sheathings. Building Felts, Fire·Proof Paint., 

Liqu,d Paints, Asbestos Roofing.  etc. 
87 M A I D E N  LA N E, N EW YO R K. C H I CAGO. PH I LAIIELPHIA. BOSTOI'! .  ATLAI'!TA. 

._----_. _-- ---

can supply you. All sizeB 
.... " .. .. , "'. and U I I m o l l n t.od,  always 

Btock. Remember, we make a 
specialtyof selecting stones for all  spe­
Cial purposes. iT Ask jo/' cataloglle. 

The C LEVE LA X D  " T O N E  (;0.  
lid Ploor. Wilshire, Cleveland, O. 

BA R N E S '  

Now Friction DistDrill 
FO R LI G H T  W O R K. 

Bas these G reat AdTantages : Th e 
speed can bc inRtantly changed 
from 0 to 1600 without stopping or 
shifting bclts. Power applied can 
b e  graduated to drive with equal 
safety th e smallest or largest 
drills within its range-a wonder­
ful economy i n  time and great 

saving in drill breakage. 

Send for catalogue. 

W. F. & J NO. BARNES CO., 
1999 Ruby St . •  Rockford. Ill. 

TH E A R M STRONG  MACH I N E  
For Cutting Off a n d  Thread i n g  P i I, e .  

Will C u t  Off and Thread 
Pipe from 1 to 4 inches, 
requiring only 3 to 4 min­
utes to thread pipe. 

We thi n k  this to be the 
best machine on the mar­ket, the same as our 

A d j ll �t n b l e  �I O(-']{!ii 
a n d  H i e ,", 

are universally acknow­
l edged to be 

'r U E  RE :o' T .  
IIW' Send for 1891 Illustrated Catalogue a n d  Price List. 

A R M ST R O N G  M FG .  CO. , Bridgeport, Co nn .  

T H E  N E W  M O D E L " H A L L . "  
PERFECT TYPEWRITER. 

"'l' BEST MANIFOLDER. 
lP:'-Term,s til  Aqfltt.'1 Lihfr(l f.  

PORTABLE. INEXP ENSIVE. 
WRITES ALL LAX G UA G ES. 

Send for ('atl/TOUlll' I lI l d  
"'p('ci m (,l1R (j.t Tror!,. 

A.ddress N. TYPE WRI'l'EIt co. 
li11 Washington St.. Boston, �lass. 

'VHY P A Y  F A N (, Y  PRICES fo r " a lvf's 
hn.ving composition d i � k s  (either hard ruubf'r or as-i bestos). beea se you have become disg-usted with the 
common cheap trade val ve. K 0 composition is t\8 
good fer steam a s  gun metal ; therefore. why be misled 

. .  

to pay more for an inferior artic l e !  Inve�t;gllte Lun­
kenhf'imer's Pntenteo Rf'grindiTIg Vfllv€S.  made of 
gun meta l .  hf'R'\'Y aLLd reg-rindable. Whf'n leflky, can 

ij� be mad,' good as Dew by regrinding, or the disk re-,. . pJnced. Thf'�e val \'es are extensive ly used on 10c(I-- ���i;e�� s:;�rs:�i.pSE!�r;e��i�:8ht�:
d
a t;;ire

t
e�ro� i� 

attached, . ,  LUllkenheimu" C'l.st in the vn.lve-sh t l l ,  
and warranted . F o r  sale by dealers, or 

T11C Lunk('nhdll ll' r  U r n  ... ,., M f". Co., Chll·lnnntl, O. 

Steam! Steam ! 
Qual ity H igher, P rice Lower. 

For Strictly Cash , Comp1ete Fi xtures except St.,nck. 

2 - H orse E u reka Bo i ler  and E n g i ne ,  - $ 1 45 
4- " " " " "  - 2 2 5 
Other size� at. low price�. Before you buy get our price�. 

B .  W. PAYN E &, SONS,  
D '·R ow e .· 5 6 .  E LM l lt A , N .  Y .  

PRINTING INKS 
The SCIENTIFIC"' A )fF.RIC'AN i �  printed with e R A S .  

E N E U  J O H N � O N  & c o . ' �  INK.  Tenth and Lombard 
tits •• Philadelphia, and .7 R08e St, •• oPP. Duane. New Vorl< 
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