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THE DESERET MUSEUM. 
The Salt Lake Literary 

and Scientific Association 
is a body corporate, under 
the laws of the Terri tory 
o f U t a  h, w i t  h head­
quarters at S a l t  L a k e  
City. The association is 
the proprietor and pro· 
motel' of the D e s e r e t  
Museum, a depository of 
choice and extensive collec­
tions in the field of natural 
history and ethnology. 
Under the auspices of the 
Deseret M useum, the won­
derful selenite formation 
in Wayne County, Utah, 
has been worked, and of 
the magnificent crystals  
thus obtained upward of 
fifteen tons have been 
gratuitously distributed to 
museums and other insti­
tutbns of I e a l' n i n g 
throughout the United 
States and in Europe. 
The specified purposes of 
the association are the pro­
moting of study in literary 
and scientific subjects, es­
pecially the encourage­
ment of the pursuit of 
natural history, including 
ethnology and �th:e�f:o�rm:a:·:--�I��!I!'"I� 
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t ion aud preservation of 
museums and libraries. 

For the better carrying 
out of the association's ob­
jects, a building has been 
recently e r e c  t e d  and 
equipped in Salt Lake 
City, of which the accom­
panying pictures are illus­
trative. The structure is 
of pressed brick, with ,ray 
sandstone trimmings; is 90 
feet in length and 67 feet 
wide, comprising t h l' e e 
floors and a basement. A 
central tower rises on the 
west or front side. This is 
utilized on the top floor 
for meteorological work. 
Regular courses of evening 
lectures have been con­
ducted during the past 
year and class work has 
been carried on during the 
day. A limited number of 
students has been admit­
ted to the day classes, with 
the privileges of the labo­
ratories; but the evening 
lectures are open (0 the 
public, with proper re­
strictions. 

In the basement is situ· 

��=�==�========�I;;;;;;;iii;ii��a�te�d��an ellicient beating 

� (Continued on page 247.) 

1. Front view of the building. 2. 4Pparatul! room. 8. Curator's private laboratory. 4 and 5. Main rooms of mnseum. 
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ANIlItAL VACCINATION. I cine, as used in Australia" was report.ed on by the 
It is questionable if any recent remedy has attracted United States consul-general in Australia, by special 

more attention in the popular and medical worlds than direction of the State Department, and his report 
has diphtheritic antitoxine. This as prepared by Dr. shows the most gratifying results. 
Roux, at the Paris Pasteur Institute, is the serum of The vaccine is now made in the Pasteur laboratory, 
the blood of an animal which has been inoculated in Paris, under the supervision of M. Chamberlain, 
with the diphtheritic virus. This serum injected into one of Pasteur's eminent colleagues, but it is hoped 
the human system possesses strong immunizing and soon to have a laboratory established in this country 
curative properties for diphtheria. In our issue of for the preparation of all the remediel! and diagnostic 
November 17, 1894, we published a description of the preparations now made in Paris .. Among the latter is 
remedy, with illustrations of its preparation and of its the Koch tuberculine, of which so much was expected 
administration. The success of antitoxine hal> been so at one time in the cure of consumption. It is now 
great that the new name of "serum-therapy " has used as a diagnostic reagent to determine the presence 
been coined to express the type of treatment of which of tuberculosis in cattle. When such il! discovered, it, 
its administration is an example. of course, will lead to proper isolation to prevent the 

In the same laboratory, that of the Pasteur Insti- spread of the disease. Another reagent is mallein, 
tute of Paris, of which Dr. Roux is one of the chiefs, used as a diagnostic for glanders. Both the latter are 
another class of preparations has been studied, of cultures of bacilli, and may arrest the disease in i ts  
which one has been h ighly perfected and is now being ea.rly stages, although they are only supplied at pres­
introduced into this count.ry. This is the vaccine ent for purpose of diagnosis or recognition of disease. 
preparation for the prevention of anthrax. This dis- ...... 
ease, much dreaded in cattle, sheep, horses and mules, Clleap Coal. 

has, in some infected districts in Germany, been known The great distances from our seaboard at which our 
to kill as many as 60 per cent of a herd of cattle in one chief bituminous coal fields are situated, says the 
year, while in districts where anthrax has a constant Engineering and Mining Journal, have been held, by 
existence the average annual mortality is put as h igh as foreigners especially, to preclude the possibility of very 
20 per cent. For Europe the annual loss is calculated as cheap coa l in our ports. The extremely low transpor­
being $20,000,000 in amount. The disease in this tation rates on our railroads have, however, offset tht' 
country is known as blackleg, splenic fever, blow long hauls, and we have record ed a price of $2 per ton 
striking and by various other names. In Germany it f. o. b. Newport News and Norfolk, Va. , for coals 
is termed "milzbrand " and in France " charbon." It coming over the Chesapeake & Ohio and Norfolk & 
occurs more frequently in the United States than is Western roads with a haul of fully 400 miles. As the 
genp,rally supposed. It is dreadfully fatal. An animal prices paid for the coal at the mines were then about 
stricken with it may die immediately or within twenty- 80 to 90 cents per tOll. this left only $1.10 to $1.20 fol' 
four hour�. hauling and terminal charges, or about Xl cent per 

Pasteur began his researches on the disease fifteen ton-mile for hauling. These extraordinary figures 
or more years ago. He found that the only agent of created much comment abroad, and brought orders to 
the disease was the introduction of a microbe into this country that had formerly gone to England. 
the blood. One of the first problems to be solved was Equally low prict's were taken for Alabama coal f. o. 
the method of its transmission from animal to animal b. Pensaeola and Mobile, but the haul is shortE-r and 
and the cause of its inveterate persistence in infected the railroad rate a little h igher. 
districts, and its apparently unaccounted for appear· We confess we considered $2 a t.on f. o. b. at our tide 
ance in others. The theory he formed and proved was water ports as being a minimum, below which it would 
that the bacillus remained alive in the soil. While be almost impossible to go, nevertheless, thi8 record 
this would seem to dispose of it for good and all, he has recently been lowered. Good stealll coals have 
recognized in earth worms, in the same annelid to recently been sold f. o. b. Newport News at $1.80 per 
which Darwin attributed such beneficial qualities, ton of 2,240 lb. , and Clearfield coal has been delivered 
the cause of the dissemination of the disease. These f. o. b. Philadelphia at $1. 75 if not at $1.70 per ton, the 
worms, carrying up within their bodies earth from the haul being less than 300 miles. 
strata of soil some inches below the top, discharge it With coal delivered in the railroad cars at the mines 
on the surface. It is these little pellets of freISh earth for from 60 to 70 cents a ton and railroad freights at 
from tbe lower strata that Darwin found to be so ad- 2� to 3 mills per ton-mile it would seem as if the very 
vantageous for plant life. While undoubtedly so, bottom had been reached. These rates leave no fair 
Pasteur found ill the same pellets of earth the bacillus return to capital invested in either mines or roads ; it 
of anthrax, which, except for the worms, might have is not surprising, therefore, to find reductions being 
disappeared forever, being carried through the soil by made in wages at some of the mines. On the other 
the filtration of rain water. hand this remarkably cheap fuel benefits manufactur-

Pasteur's studies of the anthrax bacillus extended ers, who are now quite active and are extending their 
over some six years, and in their prosecution some markets in all directions both abroad and at home. 
40,000 animals, guinea pig8 and rabbits for the most • ' .  I • 
part, were sacrificed. In 1882 he produced the "vac- The Influenza Epidemic III Europe. 
cine." It is obta.ined by bouillon cultures. It is found The present outbreak of influenza seems to be rapidly 

SCIENTIFIC AMERICAN SUPPLEMENT that a culture of deadly strength on standing gradu- extending, and to be resembling in its far-reaching 
ally grows weaker. By charging a set of second cul- spread the visitation of five years ago. Thus it has 
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tures by one weakened by standing, any number of become extremely prevalent in St. Petersburg, in 
cultures of that precise strength can be got. Thus, by Christiania, Copenhagen, and Berlin, and on the whole 
repeated culture processes, vaccine of any desired its line of spreR� has been rather from west to east 
strength can be obtained. t%n at the period referred to, when it may be remem-PAGE T P I. ASTRONOMY.-Tbe GeQ:en.cheln.-A curtous astronoml<'lll phe- he asteur vaccine is found to be an absol!l.te pre- bered its rather uniform advance acrOES Europe from 
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'&l'l'a.tl'a-" Tbe POOl' Man'. Dill." 

According to the Mining and Scientific Press, stamp 
mills and roller quartz mills have not wholly taken the 
place of a means of crnshing qnartz, crude but effect­
ive, still in use in some parts of California. Reference 
is made to the arra!ltra- " the poor man's mill," which, 
as well as the Chilean mill , a development from it, 
are not extinct, as arrastras are now in operation in 
Kern County. One is worked by horlle power, one by 
water power and one by steam power, which in itself 
is considerable advance o\'er the burro power of Old 
Mexico, and whilom of sections farther north. 

There isu't much said about arrastras, and where 
there is a big mine, or a mine not so big, but some 
capital, there needn't be, for an arrastra seems as 
slow and stupid as the donkey that drives it in its 
native place. but, primitive as the arrastra may seem, 
and weakly prod uctive in comparison to roller or 
stamp mill, it has an honorable though humble rec­
ord. and has ground out many a dollar's worth of bul­
lion in its simple old way. 

With all its crudeness, it deserves a word of praise. 
Unlike some mills, it never beats the company ; the 
battery assays and cal' assays agree; the orE! owners 
know that what goes in comes ont, and there is no ad­
dition. division or silence. And with free gold it will 
hold its own with many a costly mill. 

It costs very little to !Jet up; the running expenses 
are light ; it rarely breaks down, and when it does can 
be cheaply and quickly fixed up ; it needs little hous­
ing, watching or insurance ; it can be built by the 
o wner, who can be his own engineer, mil lman, fore­
man, amalgamator, feeder and boss, and the one man 
who combines all these positions can break the rock 
and keep the burro or the mule or the horse.going all.at 
once. Nothing blows up, and unless the m ule gives 
out there isn't much prospect of loss ; the amalgama­
tion i!J usually satisfactory, and while there isn't much 
science or style about the outfit, there's considerable 
common sense and often lots of profit. It;!is not recom­
mended as a superior article ; it bears the !lame rela­
tion to better, faster, finer appliances for the same 
purposes that a country blacksmith shop does to the 
Union Iron Works, but .. it beats nothing all to 
pieces , "  and in many an isolated mine would pay bet­
ter to work ore than to have the owner sitting around 
.. waiting for capital " to develop his claim, and thus 
work out his own salvation. 

The arrastra is slow but sure. It is built in a primitive 
way, solidly and securely, its two greatest drawbacks 
being its limited capacity and liability to waste. 

Judge Sumners' Kernville arrastras are in a granite 
country, much of it with feldspathic veins or dikes 
crossing, the arrastras occupying the site of a twenty­
stamp mill built thirty years ago, but long since en­
tirely removed, with the exception of the battery 
blocks. 

The arrastras at Smartsville and Mooney Flat dis­
tricts, Nevada County, are twelve feet across and 
three feet deep. The bottoms are paved with hard, 
rough-dressed rock, laid evenly i n  cement and sixteen 
inches in depth. The center post is fourteen inches 
square, eighteen inches hitfh, the post having four 
arms, to each of which is attached a heavy drag. The 
drags are heavy diabase blocks clamped to the arms, 
so fixed as to cover all parts of the pit as they go 
round. Each block weighs from 700 to 1,200 pounds. 
About seven tons of gravel are run in from a car or a 
chute, water being added to keep it from caking, and 
the arrastra run very slowly till the mass is of a "thin 
mush" consistency, when a speed of about fourteen 
revolutions a minute is attained (this arrastra ran by 
steam power). After an hour of this the gate is opened 
and the charge run into the 2OO-foot sluice containing 
the ritBes, the sluice being cleaned up weekly. The re_ 
sult for cement or soft top gravel gave satisfaction, the 
cost of milling being eight cents per ton. 

In the regular old-fashioned Mexican arrastra, run 
by a burro, the bed is built of paving stones laid on 
a puddled clay five inches deep, set closely, the joints 
tamped with clay; in the center a large-sized stone as 
a step for the "peon" or pivot, made of two pieces of 
timber, 4 X 8, clamped together. A hole is bored in 
the bottom and a piece of round two inch iron worked 
otT to a rounded point at the lower end, inserted. 
'fhrough the peon at right angles are passed two pieces 
four-inch square, one extending horizontally seven feet 
six inches, to which the burro is hitched; to the other 
is attached the muliers or grinders. These are of 
rough stone, prismoidal in !lhape, thirty-six inches long 
and about fifteen inches wide, so dressed as to throw 
the center of gravity well toward the base. At the 
upper end of each stone's front face two six-inch plug 
holes are drilled, in  which are fitted plugs of dry sugar 
pine, which, when wet, I'well and are immovable. 'rhe 
outside edge of one stone works a little in ad va.nce of the 
inside edge, th us throwing the charge toward the center. 
Of course, in setting the other stone, this arrangement 
is reversed. 

The upper end of the peon is fixed in a four-inch 
pinion, which works in a bearing collar made of wood 
2 X 8 inches; the collar is mortised near each end 
1 X 8 inches, corresponding holes being made in the 

other timber and the two secured. by a. wooden link ArtlOclal Silk. 
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and pins. With such an arrastra a !lix hundred pound Consul Germain, of Zurich, under date of December 
charge is usual and the patient" manana " worker gets 17, sends the Department of State a description of the 
enough to satisfy his needs, his chief lookout being to artificial silk produced by the process of Dr. Lehner, 
see that no grease gets near his machine. of Zurich. This description, obtained from the inven-

The Chilean mill is sometimes associated with the tor, is substantially the same as that published in Con­
idea of the arrastra, from which it may be considered to sular Reports No. 171 (December, 1894), pag-e 538, under 
have been developed. It is to all intents and purposes the heading .. Artificial Silk in England. " The fol­
a millstone set 011 edge and so arranged that it will re- lowing additional matter is supplied by Consul Ger­
volve in a circular track, the axle upon which it ra- main and i!J published in Consular Reports for Feb­
volves being pivoted at one end, the mule hitched to ruary, 1895, No. 178. 
the other. As an expedient in out-of-the-way places, The process is patented in the principal European 
the Chilean mill and the arrastra both serve a pur- countries. Patent has also been applied for ill the 
pose, the Chilean mill reducing the assorted spalled ore United States, and in the English coloni�s of North 
to pea size, thence to the arrastra, where abont one- America, where a company with a capital stock of 
half the charge is first placed and thoroughly moist- $1,500,000 is in course of formation. A company for 
ened as the peon revolvep, about two and one-half the acquisition of the patent rights in European coun­
ounces of quicksilver being added as the grinding pro- tries and the British colonies (except British colonies 
gresses, and the remainder of the charge is put in. in North America), owned by Dr. Lehner, was formed 
From twelve to sixty hours is the limit for grinding, in England last July with a capital stock of $540,000. 
which depends on the nature of the ore and coarseness The patent rights were then purcha!led, Mr. Lehner 
or fineness of the gold, amalgamation in the case of receiving $160,000 in cash and $180,000 in full paid-up 
coarse gold being sometimes reached in twelve hours shares, thus leaving $200,000 of working capital to carry 
and in the case of fine gold requiring even more than on the manufacture of this artificial silk. 
sixty hours. The accompanying apparatus for set- The intention was first to manufacture the raw mao 
tling, retorting, etc. , is necessarily rnde, but in most terial in England, but as a large quantity of alcohol is 
cases etTective. In thi!J brief notice of a primitive gold consumed in its manufacture, and the tax on alcohol 
producer no attempt is made to give the detail of set- in England is almost prohibitory for manufacturing 
ting up or working, the subject being treated in out- purpOl'es, the company decided to establish the fac-
line in the most general way. tory in a country where spirits used for the arts, science 

• , • , • and manufacturing purposes are untaxed. The plant 

Tbe Canadian PaclOc. 
was therefore established at Glattbrugg, near Zurich , 

The annual report of the Canadian Pacific Railway under the supervision and management of Dr. Lehner, 

Company, for the year ending December 31, 1894, who, in addition to being a heavy stockholder, re­

shows the results of a year which has proved quite as ceives a nominal annual salary of $2.919. 60 for his serv­

disastrous to the Canadian Pacific as it has been to ices. Here alcohol consumed for such purposes is un-
taxedo the railroads on our side of the line. The earnings of 

the road had been i ncreasing steadily til l 1893, when The artificial silk is thl1S forwarded in a raw state to 

this advance is ended, and for 1894 they show a large England and there manufactured into textile fabrics. 

falling off. Dr. Lehner says that it is the intention to manufac-

The president in his report. assif"PJls as the first cause ture this artificial silk in America. provided alcohol 

of diminished earnings the low price of wheat and of used for its manufacture is tax free; otherwise, it will 

all other agricultural products, from which followed a have to be manufactured in Switzerland and then for­

scarcity of money among farmers and the contraction warded to America as raw silk, to be there manufac­

of business throughout Canada. An additional heavy tllred into textile fabrics. He also says that so far his 

loss was sustained in an important period of the year English company has not come into competition with 

just at the beginning of the summer passenger busi- the real cocoon silk, his articles being mostly used to 

ness, from the 1Ioods in British Columbia, which mix with cotton and wool, but, of (lourse, there is no 

stopped through traffic to and from th(' Pacific coast telling how sharp a competition this artificial article 

for forty-one day!!, from May 26 to July 6. The damage will bring against real silk in the future. 

from these floods is not all made good yet, and the I give below a copy of part of the prospectus issued 

year's results sutTer by $550,000 in cost of repairs. extra by the English company during its formation period 

expenSes and loss of earnings. (July, 1894). which may throw additional light on the 

The Pacific steamships show an increase in profits of subject : 
Lehner's artifi(lial silk is a new material for use in 

$80.467, but all of the other allied businesses, that is, 
telegraph, express, sleeping cars, grain elevators, lake textile manufacture, postlessing distinct and valuable 

steamers, hotels, etc., show diminished profits. The characteristics, which render it unique among all fibers 

sales of land suffered more than anything else from the h itherto existing. As the result of study and anaIy­

bad conditions, and indeed they almost ceased. sis of the natural methods of production of silk by the 

But, in addition to these forms of loss, the company silkworm, the inventor has, by simple chemical and 

has been subjected to very heavy burdens on another mechanical means, closely and successfully reproduced 

side. Its two subsidiary lines, which were acq uired with a natural process. Wood pulp, cotton, or j ute waste, 

the intention of providing important feeders from the etc., are chemically digested and the liquid product is 

territory of the States, have met with heavy losses, spun by a mechanical silkworm to a thread of even 

and, under its guaranty of the obJigation of these roads, diameter throughout and of unbroken and unlimited 

the Canadian road has had to advance $456,187 for the length.  The same machine which draws the threads 

Duluth, South �hore & Atlantic and $694,487 for the from the liquid twists these threads i n  any desired 
n umber into the requisite .. count," or thickness of 

Minneapolis, St. Pau l & Sault Ste. Marie. Again, be-
sides all this, the interest on the land grant bonds due yarn, in one uninterrupted and continuout] process with 

the government for the last year is now for the first perfect regularity. The machine is inexpensive and 

time entered as part of the fixed charges, and to this extremely simple. It can be run day and night with­

item is added the accumulated interest of these bonds out intermission, and requires but little power and 
attention. for the past. The sum of this amounts to $2,769, 347. 

Two years ago $4,000,000 was deposited as a special The principal features of this process are (1) never 

fund applicable to dividends, and it was partly the failing supply of the raw material ; (2) practically uni­

existence of this fund which made it seem so strange form price of same ; (3) simplicity of machinery. so as 
to avoid risk of breakdown ; and (4) no �killed, and 

that the company should pass its January dividend. 
B t 't ' th t I rt f the f d h d only a small amount of low-priced, labor iA necessary. 
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items and the deficit of $526 731 for the last vear there For softness and beauty of appearance the new ma­

i!'lleft a surplus of $2 739 79� as against $7
-
261 213 on terial equals the be�t Chinese and Italian .silks. By 

December 31 1898. 
' , " i ts use, therefore, i n  combination with cotton, wool, 

, 
or natural silk, brocaded and other ornamental and 

• ••• • decorative results can be obtained, which have hitherto 
The Wlntel' Dock or tbe Petl'el In Cblna. been unattainable except by the employment of the 

The U.SoS. Petrel wintered at Newchang, 13 miles fine!'t trams, and the expensive character of these ne­
up river from the mouth of the Liao, a stream that is cessarily limits their sale for this purpose. The cost 
so filled with moving ice that it is impossible for a ves- of Lehner's artificial silk being small, it follows that 
sel to lie in it. A dock waR cut in the soft mud of the that fiber will open out a large and profitable new 
bank, and the vessel fioated in at high tide. The field to manufacturers, affording encouragt'ment to 
entrance was closed with piles, and the vessel allowed them in the production of an unlimited variety of 

to settle, shores being used to keep her on an even both choice and salable novelties in fabrics of almost 
keel every description. 
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The Meat Export. of the Arl:'entille. 

Last year England imported from abroad live stock 
and dead meat valued at something in excess of $116, -
000,000. To the items which made up this large total 
the Argentine Republic contributed 1, 675, 600 frozen 
sheep, 90,000 live sheep, 29, 000 quarters of frozen beef, 
and 28,000 live bullocks. It is alleged by those who 
have practical experience of the matter that in no 
other country in the world ('an cattle and sheep be 
produced and fattened as cheaply as in the Argentine, 
on account of its exceptional climate and rich natural 
grasses, very little artificial food being required, and 
the winter being so mild that the animals can be fat­
tened in the open air in wire-fenced paddocks. During 
the last 15 years the best English pedigree cattle have 
been introduced, thousands of Shorthorn and Hereford 
bulls have been used, and a great proportion of the 
criollo cattle have been transformed into magnificent 
crossbreds_ The heaviest of the native criollo cattle 
are kept on alfalfa in the provinces 
of San Juan and Mendoza for some 
time, and are then driven across 
the Andes into Chile. A better class 
of animal, cross-bred,· weighing on 

an average about 1, 150 lb. live 
weight, is sent to Rio de Janeiro 
and somtJ other Brazilian ports, 
while the best, heaviest and fattest 
animals are shipped to England. 
This export of live stock has sud­
denly become of great importance, 
the official value of live cattle and 
sheep exported from Argentine 
port!! in 1894 being over $5, 000,000. 
The English butchers find fault 
with the Argentine cattle as ship­
ped at present. They are too wild, 
and are badly selected, cattle of all 
ages, sizes, and· descriptions coming 
together. Moreover, they are pure­
)y grass-fed, and consequently the 
beef, though good, has not as brigh t 
a color as the North American corn­
fed meat, and sells at from %d. to 
1d. per pound lower than its great 
rival. The sheep are better, and 
the b utchers classify them the same 
81! Oanadians, and pay the same price for them-6d. 
per pound, sinking the offal. 

• 1 . ,  • 
Froze o Pneil loatlc 'robes. 

D uring the recent frost. in London the proper work­
ing of the pneumatic tubes connecting the Central 
Telegraph Office with the various City and West End 
receiving and branch offices served by tube has cansed 
great anxillty to the postal telegraph officials. A large 
number of carriers have from time to time been stopped 
in the tubes owing to the accumulation of ice, and these 
have in a few cases been freed only after consider­
able trouble. Many of the tubes were kept open night 
and day, and a current of air kept flowing through 
them. This air, heated by compression in the pumps, 
has been a very great help. In the event of a carrier 
st.opping in the tube, another carrier partly filled with 
salt has been sent after it. The impact causes the salt 
to scatter against the imprisoned carrier, and the non­
freezing mixture so formed quickly sets it free. 

.. , . , . 
A CUSHIONED EAR PIECE FOR THE TELEPHONE 

RECEIVER. 

The illustration represents a simple pneumatic 
cushion adapted to fit all telephone receivers, and 
indicates t h e  
m a n n e r  o f  
placing  it up­
on receiver. It 
is made of soft 
rubber, fitted 
i n t o  a metal 
r i m w h i c h  
s p r i n g s o r  
c I a III P s over 
the end of re­
ceiver, forming 
a complete air 
c h a m b e r  de· 
signed t o  ef­
fectually pre· 
vent the buzz­
ing or clucking 
sounds so an­
Hoying to users 
of t b e  t e  I e­
p h  o n e. The 
improv e m e n t  
i s  being intro-
duced by Mr. C. 'Maynard Evans, 107 to 109 World 
Building, New York City. Its touch to the ear is soft, 
and the distance to the ear drum is more conveniently 
regulated than with the ordinary hard rubber receiver. 
It has been adopted and is in use in many of our 
banks and public offices, scores of large new office 
buildings, etc_ 

J ,leutifi' �mtritau. 
A NEW CHUCK. 

The illustration represents an improved chuck for 
heavy work, having a larger number of shell braces, a 
thicker face to the shell, and a greater depth to the 

chuck t h a n  t h e  
" N a t i o n a l  chuck, " 
made by the same 
manufacturer, William 
Whitlock, of No. 39 
Cortlandt Street, New 
York City. The dish ­
ing of the braces is such 
that the ch uck may be 

FACE PLATB UW. mounted close to the 
bearings of the lathe, 

causing the least possible overhang, and the screw 
heads are recessed, so the workman can stop the chuck 
by the rim without injuring h i s  hand. It has a re­
versible jaw. The small figure shows a new face plate 

J' ACE VIlIW. BACK VIEW. 

WHITLOCK'S NEW " WESTERN " INDEPENDENT CHUCK. 

jaw of the same manufacturer. It carries the regular 
.. National " solid jaw, and is designed to take the place 
of the larger chucks where the character of the work 
·permits of its use. 

. . .. . ..  
A SECTIONAL WATER TUBE BOILER. 

In this boiler are embodied the following ellsential 
points : It is simple in construct.ion ; is easily repaired 
by any ordinary mechanic ; affords perfect circulation ; 
has .a large amount of heating surface in proportion 
to its weight. All parts are readily accessible for re­
pairs and cleaning, and it is non-explosive. It has been 
patented by Mr. Samuel P. Hedges, of Greenport, L. I., 
N. Y. The boiler has two mud drums, into which the 
vertical sections of the fire box tubes are tapped, hori­
zontal sections forming the crown of th�' fire box, and 
being tapped into a fire box header or drum, which 
connects with a cross drum. On each end of the cross 

1 
drum is a pi pe connecting with 
the mud drums. This pipe is to 
supply the heating section far-
thest away from the center, 
where supply entet1! from fire 
box drum. The small figure re­

[APRIL 20, 1&)5. 
'rbe Ullool. EI�bt Hour Law. 

The Supreme Court in Illinois has declared the 
eight hour law of that State unconstitutional, and a 
similar decision against the progressive inheritance tax 
of that State. As to the Ohio decision, we have not 
yet seen any report full enough to enable us to pass 
j udgment upon its merits. The Ohio law, it will be 
remembered, levied a tax ranging from 1 per cEc'nt on 
estates above $20,000 to 5 per cent on estates above a. 
million. But the fact that the law was good does not 
indicate that the decision against it was bad, for the 
Ohio constitution contains a general proviSion that 
citizens shall be taxed in proportion to their property, 
and this  inheritance tax law may run counter to the 
phraseology of the constitution. The Illinois decision 
is of greater importance, because the principles laid 
down by the law provided that no woman bhould be 
employed in any factory or workshop more than eight 
hours in any one day or forty-eight hours in any one 

week. The court beld that . .  This 
re·enactment is a purely arbitrary 
restriction on a fundamental right 
of the citizen to control h is or 

her own time and faculty. It sub­
stitutes the judgment of the legis­
lature for the judgment of the 
employer and employe in a matter 
about which they are competent 
to deal with each other. . . . 
The right to make contracts is an 
inherent and inalienable one, and 
any attempt to unreasonably ab­
ridge it is opposed to the constitu­
tion." The court also condemned 
the act . because it applied only to 
women, and seemed to apply only 
to certain occupations. 

• • •  
Darwin G. Eaton. 

Dr. Darwin G. Eaton died in 
Brooklyn, N. Y. , March 17, at the 
age of seventy-three years. He was 
one of the best known teachers in 
the country, and for many years 
he was the leading professor in the 
Packer Institute, of Brooklyn. As 

. a scientist Dr. Eaton will be chiefly 
remembered for his researches on volcanoes, as he 
made a life-long study of them, and visited Vesuvius 
several t imes, as well as Mauna Loa. He was born 
at Portland, N. Y., and graduated at the State Normal 
School in 1846. In 1851 he accepted a professorship in 
the Brooklyn Female Academy, which afterward be­
came the Packer Institute. He held this place until 
1883, when ill health compelled him to retire. He had 
been devoted to astronomical studies all his life, and 
had participated in many governmental scientific ob­
servations of solar and lunar eclipses. He was a mem­
ber of many learned societies, and received the degrees 
of M.A., M.D. and Ph.D. 

. 1  • . . 
'MR. GEORGE P. Low, in the February issue of the 

Transactions of the American Institute of Electrical 
Engineers, concludes that the art of rail bonding now 
appears to have been perfected, anP the damage that 

presents the manner of connect­
ing the heating sections to the 
cross drums. The flanged end 
on the tube enters the socket 
formed in the header and seats 
on an ali'bestos ring. The sleeve 
on pipe is screwed into the boss 
on the flanged end of tube, thus 
making a tight, strong joint. 
This connection at top and bot­
tom of each section makes it 
easy to remove and replace any 
section that may require repairs 
and take it out into the fire 
l'oom through the front connect­
ing doors without di8turbing 
any part of the casing, or a 
washer may be put in the open­
ing and the collar screwed down 
while repairs are being made, 
without affecting the operation 
of the boiler. Feed water heat­
ers are placed on the top of 
heating section (not shown in 
cnt) of such size as to allow the 
feed water to enter the boiler 
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HEDGES' WATER TUBE STATIONARY 08 MARINE BOILER. 

at the boiling point. These boilers are 
000 lb. steam pressure. 

designed for 

A CURIOUS fact has been noted by Arctic travelers­
snow w hen at a very low temperature absorbs moisture 
and dries garments. 

has been caused by corrosive electrolysis may be at­
tributed to defective bonding, for without doubt 
proper main-to-track, rail-to-rail, and track-to dynamo 
bonding will cure the ill almost without exception. 
The problem of eliminating electrolytic (!orrosion is, in 
brief, simply one of j udicious bonding. 
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A. Floating VanneIT_ 

An American schooner has recently been fitted at 
New York with every facility for cooking and canning 
fish, game, fruits, etc. , for the purpose of cruising in 
southern waters and collecting these delicacies and 
canning them at sea. This novel enterprisc is expected 
to yield encouragin� profits, since many of the goods 
canned in this way may be brought into the country 
free of duty. The ship i!l provided with an eight horse 
power boiler and three 25 gallon copper caldrons. 
The boiler was set up in the middle of the deck and 
connected by pipes with a large circular cast iron 
" process kettle." The schooner carries six canners 
and a chef in addition to the regular crew. Some 
150,000 empty cans have been shipped, all of which it 
is expected will be filled during the voyage. 

The materials to be canned will be turtle, pompano, 
guava jelly and fish game and fruit of many kinds. 
The turtles will be caught in the West Indies and off 
the Florida coast. Much of the material will be se­
cured by exchanging for them various manufactured 
articles, with which the ship is well supplied. When 
the actual WOl k begins, the meats will first be boiled 
down in the three copper caldrons. Next they will 
be canned and lowered into the process kettle in steel 
crates and boiled at a high temperature under steam 
pressure in order to make them keep. The prepara­
tion of the meats, fish, jellies, etc. , will be superin­
tended by the chef in charge and cooked after the 
most approved receipt. The floating cannery is ex­
pected to ret.urn to New York some time in the fall. 
Part of the canned goods will be brought back on the 
schooner and part will be lauded at southern ports 
and sent by steamship or railroad to the North. 

THE SUMATRA RHINOCEROS IN THE LEIPZIG 

ZOOLOGICAL GARDEN. 

The accompanying engraving, for whi(lh we are in­
debted to the Illustrirte Zeitung, is from a drawing 
made directly from the specimen of the Rhinoceros 
sumatransis now in the zoological garden at Leipzig. 
This and another specimen-now in the zoological 
garden at Budapest-were carried to Trieste from Pe­
nang, a small island on the eastern coast of Malacca. 
This species was first found in Sumatra about one 
hundred years ago. 

The engraving shows clearly the coat of stiff hair, so 
unusual in a rhinoceros, which covers its back, neck, 
ears and legs, giving it a most peculiar appeal·ance. 
The folds of the skin, so marked in the Indian rhi­
noceros, are modified in this species, making it a con-

neeting link between the former and the African rhi­
noceros. It differ� from both of these species also in 
regard to the number and development of its horns, 
for although it has two horns they are not nearly as 
mnch developed as those of the two-horned African 
rhinoceros. l'he second horn between the eyes is 
scarcely perceptible in the creature in the Leipzig zoo-
10l/:ical garden, while the other is only about half as 
large as it is represented in the cut, the artist, who had 
formerly painted an older animal of this kind, having 

J (itutifi( �lUtti(au. 
allowed for a year's growth. Its height at the shoulder 
is about 4 feet 4 inches and its color is dark brown. 
Specimens of this species are very rare, though more 
of them may be seen hereafter, for civilization, which 
is killing off animals of many kinds, is also bringing to 
light many others. 

• • • • •  
A LETTER COPYING BOOK WITH WHICH A PRESS IS 

NOT NEEDED. 

The illustration represents a perfect letter-copying 
book in which copies may be made of letters written 

BUSHNELL'S ROLLING COPYING 

with any:kind of good copying ink, without the use 
of a press. The copies are made by simply rolling up 
the book around a rol l which forms an integral part 
of its back, as !'hown in one of the views, the written 
letter having first been placed on a manila sheet be­
neath a blank leaf of the copy book, and the leaf cov­
ered by a damp cloth and a second manila sheet. 
After rolling up, the book is h eld firmly, close rolled, 
for about ten seconds, to insure an excellent copy, as 
good as can be obtained in a press. This book is man­
ufactured by Alvah Bushnell, of No. 403 Chestnut 
Street, Philadelphia, in two sizes, letter size and note 
size. It affords a cheap, q uick and al ways satisfac­
tory way of making copies, and being so l ight and 

THE SUMATRA RHINOCEROS. 
readi ly portable. may be conveniently carried in any 
travelinl/:  bag. When thus taken on a journey it is 
better folded as shown in the bottom view, than rolled, 
thus preventing the curling of the leaves. 

• I e  • •  
IT is stated that the Canadian Cnstoms Department 

has decided that electricity generated on the Ameri­
can side of the Niagara Falls and cond ucted by wire� 
to the Canadian side mnst pay a duty of 20 per cent as 
.. an unenumerated article. " 

245 
Electric Light IUalns and Their Dangers. 

An accident occurred at Bristol, England, on Febru­
ary 25 which resulted in the death of a workman and 
was probably due to a momentary inadvertence on his 
part. It appears that it was the duty of the man in 
question to remove the dust from a high tension fuse 
board, and while doing this with the right hand 
covered by an India rubber glove, the left hand (bare) 
seems to have touched a fuse terminal, and thus 
his body made contact to earth with the 2,000 volt 
main. It appears from the evidence of the corpor­
ation engineer that there were no printed regulations 
for the guidance of workmen employed on this 
particular duty, but it was the rule that when engaged 
on high tension work one hand only should be used, 
and that hand covered by an India rubber glove. The 
story of this accident, says the Lancet, is no doubt 
the old story of carelessness ; but there may be room 
for doubt as to whether this carelessness was entirely 
on the part of the workman who suffered. Assuming 
that it was necessary to clean this apparatus while the 
electric current was passing over it, were the insula­
tion precautions adequate ? As a matter of fact, 
ought this man to have been at work on this " live " 
high tension apparatus without being duly insulated 
from the earth ? Might he not have been provided 
with an India rubber mat and boots as well as with 
gloves for both hands, with at the same time an im­
perative caution staring him in the face never to relax 
the paramount rule of working only with one hand ! 

. . .  � .. 

The Clearing Out of' Insects In Flol'lda. 

Mr. H. G. H ubbard, the entomologist of the Depart­
ment of Agriculture, writes that the cold weather 
which desolated the gardens and oran�e groves of 
Florida killed unnumbered millions of inj urious in­
sects. All cockroaches in sight, and even those in 
houses, unless they were exceptionally well protect­
ed, were killed. The y ou ng scale insects which had 
not passed their second moult were killed, although 
many eggs snrvive, and some adults of both sexes. 
The nitidulid beetles in decayin� fruit were also killed, 
small gnats in flowers were frozen, and not a Iivin� 
colony of plant lice is to be seen on any orange or other 
tree. 

No living specimen of the destructive white fly, 
Alevrodes citri, was found, and as the eggs are laid on 
the 

"
leaves, every one of which will drop before the new 

growth appears, the cold wave would have almost ex­
terminated this pest but for the fact that, besides the 

orange tree, it also infests the cape jessamine, and as 
the leaves of these plants have not all fallen, Mr. Hub­
bard is ad vising the oran�e I/:rowers to cut down their 
jessamines and burn them. Since the breeding of in­
jurious insects has been suspended now for some weeks 
an excellent opportunity has beeu offered to clear the 
trees of scale with comparatively mild insecticides. On 
the other hand, the trees have been so enfeebled by 
the cold that they will be an easier prey to injurious 
insects than they were before . 
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Growth of the Eucalyptus. 

To the Editor of the SCIENTIFIC AMERICAN : 

In connection with that portion of the article pub­
lished in the SCIENTIFIC AMERICAN of March 2 relat ­
ing to the growth of eucalyptus trees in California, 
I will add for the benefit of your readers that one of 
my neighbors recently chopped down a eucalyptus 
tree which he had planted nineteen years ago. 

The tree yielded four cords of stove wood and the 
measurements were as follows : 

Heigh t, 63 feet ; circumference at base, 1214 feet ; cir­
cumference just below the first limb. eight feet. from 
the ground, 8% feet. ERNEST ROBERTSON. 

New Jerusalem, Cal.,  April 8, 1895. 
• • • • • 

A C u riosity I n  Violin Playillg. 
To the Editor of the SCIENTIFIC AMERICAN : 

I have a violin which has very loose strings when 
tuned to concert pitch. By a peculiar manipulation 
of the bow I am able to produce in a clear tone the 
second D below the treble staff, w h ich is a full 
fifth lower than the natural open tone of the string, 
and by fingering play the scale from that point u p. It 
is done by a heavy slow bow about three-fourths inch 
from the bridge, and can be done on any good slack­
stringed instrument, but not on one on which the 
st.rings are very tight to procure the pitch. Can you 
give me an explanation of the character of vibrations 
brought into play in this case ? I understand the 
philosophy of what is termed harmonics, but they are 
al ways of a higher pitch than the natural tones. The 
tone is not a squeak nor a grating noise, but a good 
tone nearly as pure as can be made on any other part 
of the instrument, and the instrument is a good one. 

Buchanan, Mich. J. G. HOLMES. 
- , e  . ..  

Sun Spots and A u rora. 

To the Editor of the SCIENTIFIC AMERICA.N : 
The reports of observations of t.he aurora that have 

been secured the past winter for the purpose of com­
parison with those of Lieut. Peary in North Green­
land have shown a decrease in the number and 
brightness of displays, as compared with previous 
years since 1892, when there was a large increase fol­
lowing the years of minimum, which reached its height 
in 1889 and 1890. As is the rule, the present decrease is 
�multaneous with a diminution of the activities which 
produce spots on the sun. In some respects, a period 
of such declining activity is .favorable for gaining an 
insight into the behavior of the phenomena in ques_ 
tion, such outbreaks as occur, both of sun spots and 
auroras, being more isolated, so that any relations ex­
il'ting b�tween them may be more readily distinguished. 
Thus, d uring the past winter, there have been but few 
auroras that have been widely seen, and the most 
prominent among these plainly conform to the periodi­
city at intervals closely approximating twenty-seven 
and one-quarter days. dates as follows : October 27, 
November 23, December 20, January 17, February 14, 
and March 14. All these displays were seen more or 
less widely, both in America and Europe ; those in 
November. February and March being stronge!lt, and 
the one in December being the weakest, thus conform­
i ng to what has been found to be a general rule in re­
gard to relative brightness in the different months 
named. At each of the dates named traces of auroral 
action were noted, more or less, for two or three days, 
but the strongest manifestations were, as a rule, con­
fined to a single day at the beginning of the outbreak. 
Preceding the return in March, notices were sent by 
the writer to a large number of observers suggesting 
the desirability of special observations from the 14th 
to the 16th of that month. The result was to secure 
much information that might otherwise have been 
lost. The a·urora in this case had the peculiarity, as 
seen in many localit.ies, of consisting of isolated 
streamers without an arch or diffuse luminosity of any 
sort. It was widely seen i ll Europe as well as this 
country, but in the reports th us far at hand is not de­
scribed as specially brilliant, except in those from 
northern Canada. As is the rule, it was accom panied 
by disturbances of terrestrial magnetism, which were 
quite strong as compared with the conditions existing 
general ly in the present year of declining activity. At 
the Toronto Magnetic Observatorv m uch disturbance 
of the declination magnets was ;egistered. the others 
remaining comparatively quiet. There was some dis­
turbance of the longer circuits of the telegraph lines 
by earth currents in isolated localities on the North 
American continent. The chief disturbance from 
earth currents, however, seems to have been on the 
Atlantic cables on March 14 and on the evening of 
March 15. 
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This correspondence o f  the times o f  recurrence of 
the aurora to the rotation period of the sun as viewed 
from the earth, which is advancing in its orbit in the 
same direction in which the sun is turning on its axis, 
shows that the solar impulse which originates the 
aurora must proceed from some particular meridian 
relative to the position of the earth ; otherwise.there 
could be no periodicity at the twenty-seven and one­
quarter day or any other uniform interval. It will be 
observed that we are able to affirm positively that 
the effect proceeds from some particular solar meri­
dian, whether we are able to identify that meridian 
or not. As a matter of fact, at each return of the 
aurora which has been mentioned, the portion of the 
sun exactly at the eastern limit appearing by rotation 
was the seat of very persistent spot groups. Observa­
tion in numerous other cases, as well as that under 
consideration, has shown that. no matt�r what there 
may be or may not be elsewhere upon the sun, there 
is v.lways a portion specially frequented by spots and 
facullll at the eastern limb appearing by rotation 
whenever there is an aurora and magnetic storm. 
This is the one thing that stands out prominently 
in the arrangement of these two sets of phenomena 
in their natural order, ba!'ed upon the twenty-seven 
and one-q uarter day peri(ld. If there is any error in 
the length of this period, it must be so small as not 
to ohscure, within several years, the relation which 
has been described by prod ucing discrepancy be­
tween tables of auroras showing their recurrence at 
the twenty-seven and one-quarter day interval, and 
the similar table of sun spots, showing their returns 
to the meridian at the eastern limb at the same in­
terval. 

'rhe identificat.ion of the particular part of the 
sun concerned in any individual outbreak, or series 
of outbreaks, of the aurora is the proper starting 
point for the study of the mode of operation of the 
forces concerned. Indeed, there can be no assured 
progress whatever without such identification. It is 
the one clew that is required for the elucidation of 
details that could not otherwise be understood at all. 

It is not proposed at the present writing to enter 
into these details, although some of them are begin­
ning to be understood. 

Lyons, N. Y. M. A. VEEDER. 

Wood World W aUlets. 

Native woods used in building in Sierra Leone, 
Africa, are oak, whismore, brimstone, teak, mahogany 
(two varieties), rosewood (fine q uality) and black wal­
nut. The�e are durable woods that will withstand 
insects and weather. 

.. Knock-me-back " is a Honduras tree 25 feet high. 
Each leaf ends in a sharp thorn, which suggestt; the 
name to the natives who brush again!>t them. 

Among Honduras trees is the " Santa Maria," or 
Calophyllum calaba, suitable for shingles and build­
ings. It grows 80 feet high and 24 inches through. It 
is hard. The seeds yield oil for lam ps. 

The principal native woods of South Africa are : 
Yellow-wood (two kinds), black and white ironwood, 
stinkwood, olyreuhout (olive), assagai, white pear, 
kerschout (candlewood), white alder and others. None 
of these woods grow in sufficient quantities to cut any 
figure in lumber problems, except the following : Yel · 
low-wood, which somewhat resembles poplar, though 
it is harder and has a cross grain, and stinkwood, 
which is more like American walnut and ha!l many 
colors and shades when polished. 

Wild cinnamon grows 30 feet high and 16 to 18 inches 
in diameter. 

Argentine Republic woods are distinguished for their 
pronounced colors. The algarrobo is white, red, gray, 
black and violet. 'rhe quebracho is deep red and pure 
white. The cedar is bright red. The cibil is white, 
red and black. The gayaibi is white, gray and black. 
The laurel is white, black and yellow. The tipa is 
white, red and yellow. The palo amarilla is bright 
yellow, and so is the palo moro. The viraro is dark 
brown. The calden is bright red. The tatanll is gol­
den yellow. The pacara is dark red. The molle is 
black brown. The lapacho is green, gray and black. 
The guayabo is deep red, veined with black and yel ­
low. The palo ribera is dark cinnamon, with red veins. 
The guayacan is jet black and almost indestructible. 
Some of these woods are hard enough to resist the 
keenest tools and to withstand fire in a remarkable 
degree. 

European nations recognize the value of forests. 

As regards the solar conditions attendant upon this 
aurora and its predecessors at the regular interval 
named, it w ill be noted that the period of recurrence 
corresponds closely to the time of a synodic rotation 
of the sun, as determined from the average rate of 
motion of the spots, which do not remain fixed upon 
the sun's surface, but have motions of their own. 

The Austro-Hungarian government does not sell any 
part of its forests, but buys more each year. In some 
parts of the country, as in the eastern region of the 
Carpathians, woods are found of several thousand 
acres in extent, consisting for the most part of red 
beech. This is used for firewood, carriages, staves, 
agricultural implements and in the manufacture of 
bent wood. There are few fires, and they seldom per­
manently damage the woods. There are large, resin­
ous forests in Transylvania, but they are not very 
accessible ; and there are some in the district of Mar­
maros, in the northeast part of the country. In France 
there is little primeval forest. Woodlands of heavy 
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growth sell at $60 to $100 per acre. Labor is very 
cheap. The percentage of forest land to the whole 
area is very small. The demand for wood products is 
very large and such as to secure a heavy price for 
forest products of any variety. Even faggots sell by 
the bunch, kindling wood sells by the pound, and 
lumber is scarce and high.  In Germany, Austria-Hun­
gary and England similar conditions prevail, to a 
greater or less degree of intensity. Government regu­
lations for forestry management have been adopted in 
most of these countries. They have but small areas of 
primeval forests. The forests of central Europe look 
like the public parks of America, with very few trees 
to the acre, mostly full-grown specimens, with very 
little underbrush, and with a degree of uniformity 
which bespeaks careful artificial management.-Ame­
rican Wood Worker. 

quince Culture. 

Prof. L. H. Bailey. of the Cornell University, has re­
cently issued, in Bulletin 80, one of the most complete 
accounts of quince culture that we have met with for 
some time. T. C. Maxwell & Brother, of Geneva, N. 
Y. , have a tract of about thirty acres, which is used ex­
pressly for growing this fruit for com mercial purpose!l. 
Professor Bailey states that though the quince will 
grow on light soil, it will do best on heavy land, pro­
vided it be well drained. On account of the shallow 
roots, whicl1 are always near the surface, it is found 
best to keep the soil continually stirred about the trees. 
A heavy UlatllHing is judicious. 

The Maxwell orchard is fertilized chiefly with stable 
manure. Two-thirds of the annual growth of the trees 
are cut away each winter; the branches left for fruit 
bearing are shortened in. About three h undred trees 
occupy an acre, which gives them an area of 10 by 15 
feet each. A bushel of fruit to a tree is considered a 
fair crop. The Maxwells sort their quinces, before 
marketing, into three grades-the best grades are 
shipped in grape baskets of a,bout a peck each, or in 
kegs holding a bushel, while the second grade is ship­
ped in barrels or half barrels. They bring about two 
to two and a half dollars a barrel. The third . grade, 
or .. culls," are not very profitable. The Orange, the 
Champion, t.he Meech, and the Rea are the principal 
varieties cultivated in the State of New York. 

The leaf blight and the fruit spot are the chief ene­
mies of quince culture. The brown spot on the leaf is 
caused by one of the species of microscopic fungus 
named Entomosporium maculatum. When attacked 
by this fungus, the leaves fall early, in which case, as 
with the pear and other fruits, the product is inferio1" 
in size and quality. In a perfectly healthy tree of any 
variety of fruit the leaves should remain on until their 
natural period of falling, in the autumn. 

Spraying with the various copper solutions recom­
mended is found to be a complete remedy against the 
attack of this or any other fungus. The quince borer 
would be very troublesome if not kept away from the 
plant; but no good cultivator now is annoyed by this 
insect, as care and watchfulness prevent them from 
operating. 

• 'I . '  • 
Formaldehyde In Plaoto Gelatine. 

The discovery that formaldehyde (H. COH) renders 
gelatine insoluble in water is likely to be of much value 
in photography. Gelatine, both in solution and in the 
dry condition, is rendered insoluble by formic aldehyde, 
and the jelly after treatment becomes non-fusible. 
When a very small proportion of formaldehyde is 
mixed with a warm solution of gelatine the whole sets 
011 cooling, but can be remelted. If, however, the jelly 
is spread out and allowed to dry, the gelatine becomes 
perfectly insoluble in water, forming a fiexible film, 
which can be used for photographic negati ve purposes. 
In both the wet and dry collodion processes, chrome 
gelatine is used to insure the adhesion of the collodion 
to the glass plate, the sensitized collodion emulsion be­
ing poured on to the thin layer of chrome gelatine pre­
viously applied. Instead of chrome gelatine, formal­
dehyde gelatine can be used, although whether there 
is any advantage in it remains to be seen. The appli­
cations of formaldehyde gelatine are patented (A. Zim­
merman, London. From the Chemische Fabrik auf 
Actien, vorm. E. Schering', Berlin, Germany. Eng. 
Pat·. 2,036, January 30, 1894), and a process for making 
sensitive films is described in the specification. 

.. I e , . 
A Noble Gift to Lick Observatory. 

Edward Crossley, the English philanthropist and 
member of Parliament, has given his great three-foot 
reflecting telescope to Lick Observatory, on condition 
that it be named the Cro!lsley reflector, an4 that the 
cost of transporting it from Halifax, England, be borne 
by AmeI icans. As Mr. Crossley gives the dome and 
all the apparatus, it will cost $5,000 to move it. 

There is a place at Lick Observatory for the big 
glass, as James Lick's will provided for both a refractor 
and a refiector, but the money provided could buy 
only one. With the Crossley refiector superb photo­
graphs have been taken even in the humid English 
atmosphere, so that much better work ought to be 
done in the dry air of Mount Hamilton. 
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THE DESERET MUSEUM. The earliest record of a perfect theoretical electric 

(Continued from first page.) telephone was contained in Du Moncel's " Exposee 
and ventilating plant, toilet rooms, storage rooms for des Applications," Paris, 1854 ; when M. Charles Bour­
chemicals, chemical apparatus, and mineralogical ma- seul, a French telegraphist, conceived a plan of con­
terial, and a commodious assay room. The main lec- veying sounds and speech by electricity. Suppose, he 
ture hall, 16 by 32 feet, has its principal entrance on explained, " that a man speaks near a movable disk 
the first floor, the seats being terraced, to give from all sufficiently flexible to lose none of the vibrations of 
parts a view of the demonstration table. This table is the voice, that this disk alternately makes and breaks 
provided with commodious pneumatic trough, gas, the current from a battery ; you may have at a dis­
electric wires from primary and storage battery, and tance another disk which will 8imuItaneously execute 
numerous other facilities, and for lectures without the same vibrations." .  Unfortunately M. Bourseul did 
demonstrations a movable platform is placed behind not ,vork out his idea to a practical end, but in  these 
and on a level with the table. The wall in front of the few words we have the shortest possible explanation 
audience is used in place of a screen for stereopticon of the theory of our present telephones. 
projections. On the first floor are also three smaller It is now exactly 30 years since my first experiments 
lecture rooms and an office. with a working telephone, for in 1865, being at St. 

The second floor is entirely devoted to physical sci- Petersburg in order to fulfill my contract with the Rus­
ence. A small lecture room is provided with a demon- sian government for the establishment of my printing 
stration table, similar to that in the main room, and telegraph instrument upon all their important lines, 
an extensive series of charts occupies a frame behind I was invited by his Majesty the Emperor Alexander 
the table. A laboratory for general chemistry, 33 by II to give a lecture before his Majesty, the Empress, 
32 feet, and another for analytical work, 32 by 25 feet, and Court at Czarskoi Zelo, which I did, but as I 
are on this floor. wished to present to his Majesty not only my own tele-

The laboratory rooms are excellently lighted, and graph instrument, but all the latest novelties, Professor 
the tables are set diagonally, so that no worker inter- Philip Reis, of Friedericksdorf, Frar::kfort· on-Main, sent 
cepts his neighbor's light. A combustion table covered to Rusli'ia his new telephone, with which I was enabled 
with asbestos mill board and provided with blowpipe to transmit and rect'ive perfectly aU musical sounds, 
and blast, an anvil, and other appliances, are conve- and also a few spoken words, though these were 
niently located i n  each room. rather uncertain, for at moments a word could be 

The apparatus room (Fig. 2) contains a main case, 25 clearly heard, and then from some unexplained cause 
feet hy 9 feet high by 5 feet deep; two corner cases, no words were possibld. This wonderful instrument 
each 9 feet long and of height and depth corresponding was based upon the true theory of telephony, and it 
to the other. The apparatus constitutes a particularly contained all the neces:;ary organs to make it a practi· 
full equipment for demonstrations in natural philoso- cable success. Its unfortunate in ventor died in 1874, 
phy and in general and analytical chemistry. The almost unknown, poor, and neglected, but the German 
physical lecture and chemical apparatus for demon- government have since tried to make reparation by 
stration alone has <'ost. about $15,000. The curator's acknowledging his claims as the first inventor and 
private laboratory (Fig. 3) is very completely fitted up erecting a monument to his memory in the cemetery 
for analytical and general work. It contains a well at. Friedericksdorf_ * 
equipped working table, a table for blowpipe analysis, The duties connected with my printing telegraph 
and a corner table for occasional work with the m icro- instrument prevented me from continuing my experi­
scope, hoods with automatic burners, cupboards, etc . . ments with the telephone of Professor Reis ; b·ut in 
A balance room adjoining the private laboratory gives 1 1876 we heard in Europe of the invention by Professor 
protection to two pulp and pharmaceutical balances, I Alexander Graham Bell of his wonderful telephone, by 
a Becker long arm analytical, a Sartorius short arm I means of which the practical transmission and recep­
analytical, a Trocmner assay balance, and a Mohr tion of human speech had becollle an accomplished 
specific gravity balance. These'are mounted on marble fact, and early in 1877 the instrument was brought to 
slabs, carried by iron SUPPOl·tS independent of the England. I at once resumed my experiments of 1865 
floor. The curator's private office, an assistant's labo- with it, and found that Professor Bell's telephone, con­
ratory, and a dark room complete the apartments of sidered as a receiver, was absolute perfection, but that 
this floor. his mode of transmission of magneto-electric currents 

The th ird floor is occupied wholly by the museum. generated solely by the movement of an iron dia­
The stair landing carries two upright cases, in which phragm near its electro-magnet was defecti ve, as the 
is an excellent display of the finest of the selenite crys- currents produced were too feeble for any practical 
tals taken from the Wayne County geode. The main use. I then tried to adopt Professor Reis' system of 
room extends the entire length of the building and is using a separate battery, brollght into play by the 
32 feet wide. It holds thirteen upright floor cases, and movement of a diaphragm. 
wall cases along one entire side. This room is devoted I will not cite the numerous experiments and dim­
mainly to mineralogy and geology, though some cases culties that I met with in this research ; but at last I 
are occupied by shells and corals. Two other rooms succeeded in finding the effect I wished, by the use of 
are given up to zoology and ethnology respectively. a very slight  electric contact of the surface of sol id 
At the time Figs. 4 and 5 were taken some of the carbon, or any other metals, such as ordinary iron 
prominent zoological specimens were still in the main nails. This sl ight or microphonic contact has the re­
room. At present the catalogue shows upward of 3,000 lllarkable power of varying the resistance and conse­
mineralogical and lithological specimens; a thousand quently the force of an electric current, exactly in ac­
paleontological bpecimens; 500 vertebrate preparations, cordance with the sonorous vibrations of the h uman 
whole or parts; 2,000 invertebrate preparation,,; and voice ; and, in fact, the contacts could easily be ren­
nearly 1,000 ethnological specimens. The Deseret dered so sensitive that the instrument became a true 
Museum enjoys the distinction of having been admitted microphone, rendering audi ble sounds far too feeble 
to membersh ip in the M useums Association. It sent for the human ear. All of these results I gave freely 
an officer to the London llIeeting of this association in to the public, and brought before the notice of the 
189R and expects to be similarly represented at the ap- scientific world in a paper I read to the Royal Society 
proaching Dublin meeting set for .T une, 1895. in May, 1878. 

For the interesting particulars here presented we are · Another discovery which I made in the continuance 
indebted to Dr . .Tames E. Talmage, who has been of my researches, which is now of the highest utility 
called to the newly endowed chair of " Deseret Profes- to far distant telephony, was the use of twisted wires, 
sorship of Geology " in the Univert!ity of Utah, of or wires so arranged u pon their insulators that the 
which the M useum now forms a part. whole line should grad ually revolve on its axis, so 

• ' .  • as to prevent induction from other independent wires. 
'rhe Early History of 'relephony. This was given freely to the world in my paper read 

We reproduce below the text of the reply of Pro- before the Society of Telegraph Engineers, March 12, 
fessor D. E. Hughes, F. R. S. , to the toast of " Our 1879, and fully i llustrated by engravings in Engineer­
Guests," at the banquet given by the staff of the Na- ing of the same week. In order to understand this, 
tional Telephone Company, London, March 15th last. I will quote a single paragraph from this paper. 

I am exceedingly grateful to you for having so " If two ordinary aerial l ines are thus used, they 
kindly mentioned my name in connection with the should have the twist given to these wires by chang­
toast of your guests, and I am sure that I am only ex- ing their position relatively to other wires from verti· 
pressing the sentiments of all your guests in thank- cal to horizontal at each pole or mile. Thus, if we 
inl=; you for having so kindly invited us to participate had two lines, A and B, they should have their four 
in this magnificent banquet on such an important relative positions repeated as often as possible, viz" 
occasion. B A 

To me this is indeed an important event in the his- A B, then 
A

; then B A and 
B' " 

tory of telephony, for I see around me some 200 mem-
bers of the staff of the National Telephone Company, This is the system employed ty the telephone line 

which now represents one of the most useful and between London and Paris, and, in fact, upon all suc­

powerful commercial organizations of the present age. cessful long distance telephone lines throughout the 

When I look back only some 40 years to the first world, so I think it is only fair that it should be 

printed idea in France, and some 30 years to the birth known that I discovered and published this long be­

i n  Germany of its first telephone, and that it is only 18 fore lo�g d istance telephony was ever brought into us�_ 

years since the idea became really practicable, I am Durmg the same months of 1877 that I was expen-

indeed astonished at i�s widesp�ea� success, so that I * " Philip Rela, Inventor of the Telephone." A biographical sketch 
what was a few years slDce a SCIentific toy now has I by Profeuor Silvanus P. Thompson, F.R.S., etc. London : E. & F. 
become a. necessity of our present age. Spon, 1888. 
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menting with Professor Bell's telephone, Mr. Edison in 
the United States was also engaged upon a similar 
research, viz., endeavoring to adopt Professor Reis' 
method of transmission by a diaphragm and separate 
battery, and he succeeded in inventing and patenting 
his form of transmitter, which he called the carbon 
telephone. This transmitter was brought to England 
in 1878, and it worked remarkably well, although I 
felt convinced then, as I am still, that the theory 
upon which it was supposed to work was wrong. Mr. 
Edison's views were that its mode of action was based 
upon the varying resistance obtained through a va­
rying pressure of the d iaphragm upon an elastic but­
ton of carbon. (He believed that the varying resist­
ance of carbon by pressure was an original discovery, 
but it was well known for many years previous in 
Europe through its publication by Du Moncel and its 
application by Clerac in his carbon resistance tube, 
whose resistance was varied according to the pressure 
gi ven to its adjusting screw.) The error of this 
theory is shown by the fact that we cannot obtain 
more than a difference of resistance through pressure 
upon any conducting substance but of a few oh ms, say 
one to ten, but with a microphonic joint we can easily 
obtain the widest possible range, from almost zero to 
an infinity of resistance, and this with the smallt'st 
possible expenditure of mechanical ener,::y from the 
diaphragm, or even without a diaphragm. I believed 
then, as I do still, that its excellent functions were due 
to a microphonic joint, of which, and of the value of 
which, he was unaware, and I also believe that the 
often successful transmission of words by Professor 
Reis' transmitter was d ue to an accidental adjust­
ment of his contacts to a true microphonic condition. 
He was, of course, unaware of the power and impor­
tance of microphon ic joints, else his telephone would 
have been a practical success at once. 

Unfortunately, Mr. Edison and myself had a painful 
discussion as to priority of invention, in which we 
have both sustained our individual views up to the 
present time. Mr. Edison's views have been sustained 
by all the companies owning his patent ; llIine have 
been sustained by nearly the whole scientific world. 
The com panies, however, whose interest it was to sus­
tain and possess for themselves an entire monopoly, 
have spared neither weaUh nor power to obtain this 
coveted monopoly, and by the meaus of the ablest 
legal counsel and expert witnesses they obtained a 
legal decision giving them the sole right to the use of 
a diaphragm pressing upon a variable resistance, not­
withstanding that the diaphragm was the discovery 
of Professor Reis and micro phonic contact by myself. 

This is all now past history, but I am now more than 
consoled by the fact that at the present time there is 
not a bingle transmitter in pract.ical use throughout 
the world whose function is not based entirely upon 
its microphonic joints, whether in the form of solid 
conductors pressing upon each other or when these 
contacts are multiplied, as in the form of granules or 
powder. 

In conclusion, it gives me great pleasure to call at , 
tention to the vast progress and illlprovement in the 
telephonic syst.em, due to the energy and enterprise 
of the different telephone companies. The telephone 
and microphone would have never reached their pres­
ent vast stage of usefulness if it had not been for the 
establishment of the exchange system, with its com­
plex and costly system of switchboards. This has en­
abled a single subscriber upon any st'parate line to 
be brought into almost instantaneous connection 
with any chosen subscriber out of t.housands on the 
list. They have built the best possible of lines, and 
whenever possible have given a complete metallic cir­
cuit in order to avoid induction from other lines. 

I beg to thank you for having so kindly listened to 
my few remark8, and to than k  you most sincerely, in 
the name of your guests and myself, for the warm 
hospitality with which you have welcomed us here 
this <wening. 

. . . , . 
Aztec Rulus In Arizona. 

The .TournaI, of Los Angeles, Cal. , reports that D . .T. 
Court, a mining prospector, has returned to Prescott, 
Ariz. , from a three months' sojourn in " one of the 
most remote and little known parts of the Territory, 
and says that that sect.ion contains more Aztec ruins 
than any other portion of America, evidences of h uman 
habitation being found from the h ighest peaks to the 
lowest valleys. In one place he found a road or stre€'t 
three miles in length, perfectly slllooth and straight, 
and sixty feet in width. On either side of the street, 
the entire distance, are ruins. The road was evidently 
built prior to some mighty earthquake, as it ends 
abruptly at the brink of a mighty chaslll. He d ug up 
and found lying about a great number of skeletom, 
which were in a fair state of preservation, the heads of 
all being alike-very large over the eyes and receding. 
and almost flat toward the back of the head; jaws well 
developed, but front upper and lower teeth small and 
sharp. The ruins show the people to have been work­
ers in stone, some fragments of work in turquoise being 
found. Every available foot of land had once been 
cultiva.ted," 
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A REMARKABLE EXPLOSION. I from 2 s. 3)14' d. in the metropolis to 1 s. OJ( d. in the 
Th e accompanying vie ws are from photograph s  sent north western division. The cost of mai ntenance of 

u s  by Mr. L. G. Harp31, �harmacist, of Lebanon, Pa. , lunatic paupers in county and borough asylums, reg­
togeth er with tbe explanatory details of a fire and istered hospitals, and l i censed houses is not included. 
explosion wh ich recen t l y  occurred at Haine's bottlin g  The n u mber uf paupers rel i eved in the metropolis on 
works, in that city. A fire frow some cause occurred the last day of t h e  fourth week of Fet ruary was 140, 088, 

in t h e  li ttle annex of the larger building seen in Fig. 1, or 36, 355 more than were rel ieved on the corresponding 

case the tire can be concentrated so that the projectiles 
will all strike within a space equi valent to the area of 
a ship. As the shells weigh 600 pounds and are loaded 
wit h high explosi ve, it  will  be readily seen that n o  
vessel could stand t h i s  fire. T h e  men a t  t h e  mortars, 
of cou rse, see not hing of t.he fight and h ave only to 
obey the signals wh ich they recei ve. T h e  officers who 
direct the fire may be a mile away. With th eIr range separated b y  a board parti tion from w h ich were three d a y  last year. 

carbonatin g  cylinders which h a d  been recei ved from 
Philadel p h ia that m ornin g. The heat of t h e  fire 
caused t he explosion of two of these c y l i n d ers, and t h e  
th ird w a s  found with i t s  valve b roken or blown off 
after the fire. The fi rst c y l i nder to ex plode ble w out 
its  bottom, passed th rough the side of t h e  bui lding 
a n d  d i agonal l y  across the street., t h rough the second 
story window of a double fr ame dwelli n g, t h rough a 
parti t ion separatin� the dwel li n gs, t h rough t h e  top of 

a bedstead (as s h o w n  i n  Fig. 4), t h rough other parti­
tions, a n d  t h ell out thro ugh t h e  corner of t h e  building 
(as sho w n  in Fig.  3) ,  breaking a corner post 4 X 4 i n . ,  

.. , • , .. finders they plot the course of a h ostile vessel, the 
The Sandy Hook lliortar Battery. harbor bei n g  d i vided off i n to squares on a chart. 

For some tim e  past the arllJY engineers have been W h en t h e  time has arri ved to fi re they telegraph the 
engag-ed i n  the construction of a very important de- position of t h e  vessel 011 t h ei r  chart to other officers, 
fense for t h e  harbor of New York, a great mortar bat- who h ave du plicate c h arts, at the end of the bomb­
tery containing sixteen 12 inch breech ·loading rifled proof gal lery. T h e  range and elevation of the mortars 
m ortars. Considerable secresy has been maintained is  rapidl y  determ ined by means of tables. The extre m e  
regard i n g  this  battery w h i c h  is sit uated a t  t h e  extreme range is about fi ve m i l es.  Ord ers a r e  gi ven to t h e  
e n d  of t h e  Sand y Hook spit a n d  is k n o w n  a s  No. 1 A .  m en i n  t h e  pits, t h e  mortars are trained accord i n g  to 

It is n o w  com pleted and t h e  fortification is ready for t h e  instruction s  gi ven t h em and they are then fi red by 
any emergency. The bat tery cont rols t h e  entire ranges the officers. '!'he proj fctiles descend in a graceful curve 
of the channel s  lead ing in to the lower bay, and t h e , and strike with great accu racy. 

BOTTLING WORKS WHERE THE EXPLOSION TOOK PLACE. THE RUPTURED CYLINDER� 

THE CYLINDER WENT THROUGH ANOTHER BUILDING. WRECKAGE IN FLIGHT OF CYLINDER. 

AN EXPLOSION OF LIQUEFIED C ARBONIC ACID CYLINDERS, LEBANON, PA. 

knocking out the weath er board i n g, an d d epositing l o wer bay as wel l ,  so that a land ing could on l y  be I I n  add ition to the mortar battery, the harbor is now 
itself i n  the yard. The ot her cyl in d er ex ploded imme- llI ad e, i f  the ve8sels succeeded in passil l g  i n s i d e  the protected with a gun l i ft battery provided with t wo all­
diatel y after, and was t u m ed com pl etely i n side o u t, h ook , u n d er a terrible fire frolH the m ortars. The steel b reec h ·loadi n g  12 inch rifl es, w h i c h  have a maxi­
b l o wing out its bot tom and top and teariIlg open a ch ances of the m ortars being i rJj ured b y  a h ostile fl eet mum range of ten Ill i les. The battery is placed in a 
space on its s i d e. It dropped a s h ort distance out- are very remote, as they are llidden away beh i n d  and great eart h work. T h e  harbor is to be protected on 
side of t h e  b u i lding,  as s h o w n  at, a, Fig. 2. In the bflo w great earth works, so that a vertical fire only the southern and eastern ext.rances by a series of works 
same v i e w .  B �hows the cylinder wh ich had passed : could inj ure t h e m ,  and this is  d i fficult to get on sh ip- similar to tho�e alread y constructed . The projects for 
through t h e  b u i lding across the street, and C t h e : board. The battery is  surrounded by a c ( ) u n tel'scarp defense as contemplated by the Engilleer Corps is, 
cylin der w h i c h  W&s recovered u ninj ured. The shells : wall t wenty feet. high, w h i c h  i s  ill  tended only as a I according to the report of the Chief of E n g i n eers for 
of th ese cylinders are of scant � i n .  material, a n d  one I shiel d  again �t the storming party. On this  wall i ll 1893, as fol lows : Twenty-one 12 i n ch guns on lifts, 
/ If them bl e w  out its bottom clean, w h i l e  in the other ' 

casematfs a re rapid fire gu n s  w h ich s w eep a d eep fifteen 10 inch,  n i n e  8 inch guns on d isa pp�aring 
It  small piece, about a n  i n ch long, of t h e  s i d e, sti l l  ad- d i tch w h i c h  se parates the wall from t.he eart h work. carriages, one hund red and seventy - six 12 inch mor­
h eres to it. One of t h e  cyli n d er� is  �aid to h ave been The mortar pits arf four in n l1 m lwr a n d  are sq uare l ike tars and various submarine mines operated from five 
m arked on the top, " Tested, 3, 700 l b . "  t h e  earth work. In each p i t  are four m ortars. The mining casem ents. The m i ning easem ents are already 

• ' .  • mort.ar pits a re conn ecteo w i t h  passa ges w h ich are i n  finished . W h en a l l  th ese d efenses shal l  h ave been 
A CCORDING to the Loudon Ti mes, the amou n t  spent t u rn con n ected w i t h  a bomb-proof gallery which i s  in- com pleted the metropolis w i l l  be amply protected from 

for i n·mai n tenance of pau pers i n  England and Wales tersected by t h e  m agazi ne.  T h e  ammunition is tran s- the attack of an y fleet. now afloat. 
duri n �  t h e  half year ended Michaelmas, 1894. was ported from t h e  m agazine to the mortars on ears wh ich • • • • • 
$5, 338, 405, a n d  on outdoor relief $6, 167. 835, l I I a king- a travel on steel t racks. THE scales used in weig hing diamonds are so deli-
total of $11, 506, 240. This  is  eq u i valent t o  a cost per Eaeh of t h e  llJortars may be fired independently or cately poised that the weigh t  of a �ingle eyelash will 
head of t he popUlation of 1 s. 6J.4 d. The cost varies the whole Rixteen may be discharged at once, in which turn the balance. 
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THE NEW AMERICAN STEAMER ST. PAUL. 

No 1110re successful launching of a large vessel was 
ever effected than was that of the new American 
liner St. Paul, from the Cramps' shipyard, at Phila­
delphia, A pril 10. This was especially gratifying be­
cause of the failure to effect the launch some two 
weeks ago, as was first intended, causing great dis­
appointment to a great 
crowd which had then as­
sembled to do honor to 
the occasion. T h e  first 
failure was attributed to 
the poor tallow, but there 
was 110 fault of this kind 
the second time, and the 
tallow was mixed with 
lard oil and steamed just 
before the launch. It has 
been asserted that the ves­
sel was heavier the first 
time than she should have 
been, but this was effectu­
ally answered by the fact 
t h a t the builders con­
tinued to put in weight 
instead of taking it out. 

Up near the bow one 
side of the cradle had sunk 
two inches, two weeks 
ago, under the pressure 
of the jack screws, and 
the ways were shaped to 
allow for this  settling. It 
was intended the launch 
should t.ake place at 2:30 
p. m . , but a freshet in the 
Delaware brought high 
water earlier, and at 12:15 
p. m. was h e a r d  the 
" rally " of the four hun­
dred l11en who had been 
told off as wedgers, as 
they lifted the vessel from 
the keel blocks by push-
ing up the launching ways 
against her. In five minutes more the men were 
heard cutting away the keel blocks, and soon the ves­
sel commenced to glide down the ways, keeping the 
same pace nearly all t.he way. As she started the 
usual christening bottle was broken on her bow by 
Miss Frances C. Griscom, a sixteen year old daughtE'r 
of President Griscom. of the International Navigation 
Company. The vessel was towed back to the yard 
within twenty minutes. 

� t itutifit jlltritJI. 249 
The St. Paul is a sister ship of the St. Louis, verse bulkheads that even in the event of a collision 

launched in November last, and both are, in the ·and injury to a bulkhead, whereby two compartments 
words of Mr. Charles H. Cramp, " American from might fill with water, the ship would still fioat in 
truck to keelson. No foreign materials enter into perfect safety. It has a straight stem and elliptical 
their construction. They are of American model stern, topgallant forecast le and poop, with clotle bul· 
and design, .American material, and built by American warks fore and aft, and promenade, saloon, upper, 
skill and muscle." main and orlop decks, the three first named to be plated 

THE ST. PAUL READY FOR LAUNCHING. 

They are the largest vessels ever constructed in 
America, their principal dimensions being : Length 
over all, 564 feet ; length on load water line. 536 feet ; 
extreme breadth, 63 feet. ; moulded depth, 42 feet ; ton­
nage, gross register. 11,000 tons. The hull has a double 
bottom constructed on the cellular princi ple, subdi­
vided by athwarthship bulkheads and a longitudinal 
division arranged for heeling purposes, the whole avail­
able for water ballast. It is so subdivided by trans-

from end to end. The 
main deck will be plated 
for the ienjl;th of the ma­
chinery spaces, and will 
have stringers a n d  t i e  
plates b e y o n d .  Wood 
plan king will be laid on 
all decks. T h e  prome· 
nade deck will remain un­
broken the whole length 
of the vessel. The vessel 
will carry about 320 first­
class and 200 second-class 
passengers and 900 emi­
grants. 

The engines are quad­
ruple expansion. designed 
t,o develop 10,000 I .H.P. 
each. The cylinders are 
36, 50. 71, and 100 inches 
respectively in diameter. 
with a piston stroke of 60 
inches, two sets of engines 
turniug twin screws. which 
will be sectional. with three 
blades. Steam for the 
working of the main en­
gines will be furni",hed at 
about 200 pounds pressure 
by six steel double-ended 
boilers, each 20 feet long 
and 15 feet 7� incbes dia­
meter. To comply with the 
terms of the contract, the 
builde"" will have to show, 
by an extended sea trial, 
that when working under 
ordinary sea-going con-

ditions the vessel is easily capable of maintaining a 
speed of 20 knots per hour at sea. 

The St. Paul, as well as the St_ Louis (described 
in the SCIENTIFIC AMERICAN, August 11 and Novem­
ber 24, 1894), has been especially arranged to be 
readily and quickly convertible into an armed 
cruiser of t·he United States government., in which 
capacity she will carry a number of six-inch rapid fire 
guns, 

LAUNCH OF THE N EW ADRICAN LINER ST. PAUL, AT PHILADELPHIA, APRIL 10. PHOTO BY W. II. BAU. 
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The Wiscoo8in Dairy School. not a simple body, but not even an original one, being 

The Wisconsin Dairy School is one of the most suc- merely a common fossil resin or bitumen. Between it 
cessful institutions of its kind in America. The novelty and these substances he finds certain resemblances, 
of its purpose and its unusual methods and equipment such as crystalline or amorphous aspect, brittleness, 
make it very curious and interesting. The institution fusibility, combustibility, insolubility in water, solu­
offers courses of study in the theory of dairying, be- bility in sulphide of carbon, electrification by fric­
sides being eq uipped to give practical instruction in tion, etc. Besides, sulphur in a native state if.; found 
all kinds of dairy work. The school is sustained at in the vicinity of bitumen, lignites, anthracite and 
great expense, but it is believed that the outlay is j us- petroleum. Farther, says Mr. Strindberg, when sul­
tified by the advantages resulting to the dairy in- phur is melted at about 120° it disengages an odor of 
terests of the State. turpentine or camphor, and if a trace of iodine be 

The school is planne.d to accommodate one . hundred added, the odor becomes more marked. This, he 
students, besides those taking courses in farm dairy- claims, is because the sulphur resin has lost a part of 
ing. The course of study covers a term of twelve its oxygen and become converted into camphor. If 
weeks, and during this time the student is required to it be heated anew to between 160° and 230', it loses 
pass some ten written examinations and several oral more oxygen and drops to the level of a caoutchouc, 
ones. The main school building is a structure three of which it assumes the color and consistency. Then, 
storie!! in height, with a frontage of ninety-fi ve feet and if the brown and viscous liquid thus obtained be 
a depth of fifty-four feet. It is provided with an office, cooled, it preserves its nature for a certain length of 
a room with lockers where each student's work clothes time, and then resumes its state of resin . . 
are kept, bath rooms, a large creamery room, a cheese- Curious Echoes. -One of the most remarkable echoes 
making room and a large room for instruction in farm in the world, 8ays a writer in La Nature, is that pro­
dairying, a lecture room and a large laboratory. The duced by the Menai Strait suspension bridge. If one 
bui lding cost with its eq uipment!! $40,000. The cream- of the abutment piers be struck, say with a hammer, 
ery room will give a good example of the completeness not only will the sound be re-ech(led by the pier at t he 
with which the various departments are fitted up. It other extremity, which is over six hundred feet dis­
contains, for exam ple, six large separators of the latest tant, but also by all the metallic cross pieces that sup­
pat tern used for study and for practice. Besides these port the flooring and by the water itself, which repeats 
are the churns, buttfr workers, etc. The cheese rOOlll the succession of shocks under the bridge. Every blow 
is provided with eight steam-heated cheese vats of of the hammer is re-echoed at the rate of five perfectly 
three hundred poun ds capacity, each of which has its distinct echoes per second. The effect produced is that 
own complete set of cheese-making apparatus. of a sort of sonorous and strident metallic trill. 

The school day begins at eight o'clock. The stu- The castle of Simonetta, at about two miles from 
dents first attend a lecture of fifty minutes in length, Milan, produces a curious echo which repeats the de­
and afterward report in SIIO W  white working suits and tonation of a firearm as many as sixty times, even 
white caps for practical work. One section is instructed I when the atmosphere is very foggy, aud, consequently, 
i n  milk testing in the laboratory and another in the unfavorable for experiments. 
mysteries of the creamery. In all there are eight lec- Not far from the church of Shipley, Sussex, Eng­
turers and nine teachers. Some idea of the work ac- land, an echo is produced of q uite a peculiar kind, and 
complished may be suggested by the fact that two , which distinctly repeats sentences of eighteen and 
tons and a quarter of milk are required daily for the even twenty syllables. 
use of the school. Finally, we must not forget the echo of the Pan-

The student who has passed all the examinations of theon, at Paris, where the noise of a cane falling to the 
the dairy school can become a candidate for a dairy cer- floor produces the effect of the firing of a gun. 
tificate. But to secure this he must work in a creamery Preservation of Fruit.-At a recent meeting of the 
or cheese factory for not less than two ful l  sessions of Societe Nationale d'Agriculture, Mr. Tisserand, direc­
seven months each, and during one of these he must tor of agriculture at the ministry, read a note from Mr. 
have entire charge and be responsible for the cleanli- Petit upon the preservation of fruit. Mr_ Petit has 
ness and success of the factory. He must, besides, re- found that upon keeping fruit, grapes, for example, in 
port the operation of the factory monthly, and · his a closed place permeated with the vapor of alcohol, it 
factory is regularly visited by an authorized inspector: may be preserved for some time. On the 31st of Octo­
After all these requirements have been fulfilled the ber, 1894. that is to say, very late in the season, some 
certificate is granted. grapes were collected and placed upon wood shavings 

The school contains still another department which I in a cellar closed as tightly as possible by a wooden 
is devoted to instruction in farm dairying. The object door. In t.he same cellar was placed a vessel contain­
of this department is to turn out practical dairymen as . ing four ounces of alcohol. Some grapes were also 
required for the farm. These students study the prob- placed in two similar cellars, one of them open and the 
lems of the feeding and breeding of dairy stock, and other closed, but neither containing any alcohol. The 
general farm management. temperature of these cellars ranged from 8° to 10' C. 

. I .  . On the 20th of November the grapes in the two cellars 
Scie llce Note8. in which there was no alcoholic vapor were found to be 

Temperature at High Altitudes.-Prof. Assmann rotten, while in the cellar whose atmosphere had been 
recently sent up from Charlottenburg, near Berlin, a alcoholized the fruit was perfect and free from mouldi­
small  balloon provided with improved automatic reg. ness. On the 7th of December these grapes still pre­
istering apparatus designed to reproduce automatic- !'ented a very fine appearance, and when tasted by ex­
ally the figures indicated by the barometer and ther- perts were pronounced to be of exq uisite flavor. This 
mometer at various heights. The balloon first started method of preservation is extremely simple, may be 
off in a northeast direction, veered suddenly toward easily  applied and necessitates no special installation. 
the southeast and finally landed in good order in the Mr. Tisserand thinks that it would suffice to trent with 
district of Zvornik, on the Servo-Bosnian frontier, alcohol the wood shavings upon which the fruit is ar­
after a voyage of eleven hours. Since the distance be- ranged. 
t ween the two points is about 600 miles, the veloc

'
ity Chemical Fern Fronds.-A neat experiment to please 

of the balloon was, without counting curves, nearly the young may be performed in the fonowing way : 
60 miles an hour. At the moment of starting, the I Saturate some strips of thin cartridge paper with an 
thermometer marked 17° and the barometer stood at alcoholic solution of gum benzoin, and, when dry, ap-
764 mm. The extreme figures noted by the apparatus I ply an aqueou" solution of bichromate of amlllon ia. 
during the voyage were : For the temperature, _52°, Crimp or fold these slips backward and forward so 
and for the barometric pressure, 85 mm. This latter that when opened out they will stand upright in a zig­
reading denotes an altitude of 16, 325 meters (10 miles zag form. Place one of these slips upon a plate and ig­
and 546 feet) above the surface of the earth. Such low nite it in two or three places along the upper edgE\ but 
pressllres had not hitherto been suspected at the alti- without allowing' it to blaze. It will burn blowly down 
tude above stated. with a red glow, diffusing an agreeable perfume, 

Graphite from Iron.-Having studied the graphites while the ash of the paper will assume the most fan­
obtained in a variety of ways, and shown that a num- tastic arborescent shapes, together with a green color, 
ber of metals can displace carbon in this form from which, to a livp.ly imagination, may be suggestive of 
iron, Mr. Moissan has compared the different varieties the growth of ferns or lichens. 
of graphite liberated from the latter metal under dif- Cellulose Paint·.-A writer in La Nature proposes as 
ferent conditions of temperature and pressure. He a paint for the protection of steel ships and metallic 
finds that, at the ordinary pressure, the graphite surfaces generally a ten per cent solution of ordinary 
formed is purer as the temperature becomes more wood pulp, to which may be added any coloring mat­
elevated, besides being more stable in the presence of t.er that may be desired. At the moment of using the 
nitric acid and potassium chlorate. The effect of t.he paint there is to be added to it some sort of siccative, 
pressure on the crystals and masses of graphite is to such as an acid salt of lead or of manganel!'e. This 
give the latter the appearance of a fused mass. The paint is said to become finally insoluble and absa­
small quantity of hydrogen always present in graphite lutely inalterable. 
diminishes in proportion as the purity of the graphite It is very adhesive, and does not scale off like oil 
increases. paints, varnishes and lacquers. The paint may be 
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These skins, which are in great demand among tailors, 
usually fetch from 3 to 9 shillings apiece. The quad­
ruman that furnishes these skins is known to natural­
ists by the name of Colo bus vellerosus. It is of the 
size of a large dog. lts hair is black, long and silky, 
and the animal has a white m uzzle and a long white 
tail. The statistics of the colony of the Gold Coast 
mention the fact that large quantities of these skins 
are annually exported from Cape Coast, Sal pond and 
Accra. The exportation in 1891 amounted to 187,000 
skins, valued at the coast at more than 30,000 pounds 
sterling. During the last eight years it has reached 
the figure of 1.075,000 skins. 

The Kola Nut.-The State Department has been 
calling upon the United States consuls in Africa for 
specific information in regard to; the kola nut, which, 
by its peculiar action upon the muscular system, ena­
bles the African negroes to make long journeys, bear­
ing enormous loads under tropical suns and across 
difficult country without food. Authentically reported 
cases prove that an old negro may carry a 176 pound 
bag of coffee four leagues by chewing a single nut 
slowly. Mr. Robert P. Porley, United States consul at 
Sierra Leone, Africa, has sent in the first report upon 
this subject, treating of the methods of growing and 
preparing the nuts. According to h im, the natives eat 
the n uts early in the morning as a stay against ordi­
nary food while traveling, and in the evening to induce 
sleep. They consider that a general benefit to the 
system is derived from the consumption of the kola, 
say a single nut morning and evening. 

.. . e l .  
Di8ease. oC Peach Tree8. 

Some years ago a gentleman residing near Cincinnati 
created a sensation by what he regarded a new method 
of keeping peach trees healthy. All that he did was 
to pile up earth about the trees, the mound reaching 
up to the branches. It took several cart loads of earth 
to make these mounds. and the little orchard had the 
appearance of bushes growing out of the top of the 
cone of earth. E very one used to look on and laugh at 
the thought of burying up the trunk of a tree in order 
to make it healthy; but there were the trees, and un­
doubtedly models of health. Those who saw, simply 
stated their belief that it was only a coincidence, and 
that the trees would probably have been as healthy 
without the mound of earth as with it. Since it  has 
come to be well recognized that many of the diseat;es of 
plants, not merely of the peach tree, but of other trees, 
are caused by the mycelium of a minute fungus attack­
ing the roots, it is not at all unlikely that this mound 
of earth operated beneficially by preventing the growth 
of the fungus which preys on the roots of trees. It is 
now well understood that all plants of a low order of 
vegetation, which we know as fungi, will only grow 
under a peculiar combination of circumstances. 
Among other things they must be near the surface 
of the earth, and if buried to the depth they would be 
under a mound, it is unlikely that fungi would find a 
satisfactory home. 

Some will say right here that they thought burying 
up the trunks of trees and covering the surface roots 
with earth was destructive to health ; but the burying 
by :tself is not the reason trees die when earth is piled 
over them to a considerable depth, but from the fact 
that the young, growing roots do not get air. These 
young, growing roots are almost all at the extremities, 
and the mound of earth around the trunk would not 
in the slightest degree inj ure these outer roots. When­
ever a valued tree is somewhat buried, it is customary 
to leave a space around the trunk, perhaps build ing a 
dry wall, in order to keep the earth from gett,ing near 
the trunk; but this is not that the earth is inj urious, 
but to give a chance for water to flow freely down into 
the soil. and the flow of water alwayt; leads to a flow of 
air following the water. These remarks are suggested 
by an article in an agricultural paper, stating that tha 
apple borer and the peach borer have been kept out ol 
the trunks of trees by making a mound of earth around 
the trunks.-Meehans' Monthly. 

. '  . ..  

The African Trall8continental Telegraph. 

Is Sulphur a Simple Substance ? - Mr. Auguste rendered immediately insoluble and resistant by pass­
Strindberg, says the Annales Industriellel', asserts, as ing over its surface a solution of one of the siccatives 

Early in 1893 it was announced that the telegraphic 
system from Fort Salisbury, in Mashonaland, would 
be continued through the African continent to con­
nect with the Egyptian system at Cairo. A company 
was formed with a capital of $2,000,000, and on Septem­
ber 27, 1894, the line was open  from Cape Town to Blan­
tyre. Commencing at Salisbury, the line is to cross 
the Zambesi, in the neighborhood of Tete. and con­
tinue to Zomba. From Zomba the line will skirt the 
shores of Lake Nyassa up to Karonga. From Karon­
ga the line will be continued along the Stevenson 
road, which runs over the uplands on the Tanganyika 
plateau, and it will touch the lake at a point on Aber­
corn Bay. From the north of Lake Tanganyika the 
line will proceed to Victoria Nyanza, and thence to 
Uganda. The wire will be strung on light iron poles. 
When connection is made with the Egyptian lines at 
Wady Haifa, it is expected that messages will be trans­
mitted from London to Cape Town at one-third the 
present cable rates. 

the result of numerous experiments made by him, that above mentioned. . 

sulphur is a compound of carbon, oxygen and hYdro- I Monkey Skins.-Among the curious products that 
gen, in proportions as yet undetermined. He goes constitute the wealth of the Gold Coast, the Revue des 
still further than this, and claims that it is not only Sciences Naturelles Appliqu�s mentions monkey skins 
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A N  IMPROVED ]lAP. 

The illustration is of a map consisting of two re­
voluble disks or hemispheres, and fixed universal me­
ridians for them, by which one can fix the time in any 
place in the world without an error of more than four 
minutes, the map also indicating the rising and set­
ting of the sun, according to tho season of the year 
and the latitude, all countries in the world where the 
sun is rising or setting being seen at once. This map 
has been patented by Mr. Mi�uel Arriaga, of the city 
of Mexico, Mexico, and is being introduced by Mr. 
Alberto Ituarte, Calle de Alfaro, No. 15, Mexico. In a 
suitable frame are mounted wheels which mesh with 
each other, and on whose top edges are disks of trans­
parent material displaying a map of the world in two 
hemisphere!", the northern and the southern. Set in the 
casing, directly above the disks, are glass covers on 
w hose under sides are etched meridian lines terminating 
at the edges of the disks on "rad uations on fixed boards 
secured in the frame under the covers. The graduations 
on the boards for the meridians on the glass covers com­
mence with zero at the top, u ntil the lowest point di­
rect ly opposite indicates 180°. Next to this meridian 
graduation is arranged a time graduation to indicate 
the hours of the day. The gear wheels carrying the 
hemisphere disks are revolved by a small gear, with a 
button or head to be taken hold of, the hemispheres 
being thus sim ultaneously rotated to bring them into 
the desired position. The sun appears to be shining 
on the upper half of each hewisphere, while the 
lower half indicates night, to represent which shaded 
boards are fastened under the transparent map-carry­
ing disks, so that the lower part of the hemispheres, 
looked upon from above, appears to be in partial 
darknesfi. Between these spaces of light and shadow 
a band is arranged under each disk and above the 
shaded boards, the band being in folds and having an 
upper light portion, an intermedi-
ate dot.t-ed red space representing 
twilight, and a lower shaded por­
tion corresponding to the shaded 
tops of the boards. This band is 
heJd on curved springs, extending 
centrally across under the disks, 
and the springs are moved to shift 
the band, the spring.,; being con­
nected by links and bell crank 
levers with a button in convenient 
reach, whereby the twilight por-' 
tion of the bands may be shaded 

. up or down to indicate twilight at 
the proper place. Where the light 
and dark backgrounds under the 
disks terminate sunrise and sunset 
are indicated, the intervening red 
spaces denoting the duration of 
dawn or twilight. The map is ad­
justed to any particular meridian 
by turning the button at the uot­
tom, revolving the hemispheres 
until the name of the place appears 
below the hour chosen, when the 
corresponding time in any part of 
the world will be shown, as well as where the sun is 
rising and setting, and the locations where dawn and 
twilight, prevail. 

J C itutific �mtricau. 
M.arketlng A.pple •• 

Some essential points to be considered in the market­
ing of fruit were given by Mr. George A. Cochrane in 
a paper read a few weeks ago before a meeting of the 
Massachusetts Fruit Growers in Worcester. We quote 
in a condensed form a few paragraphs, which will be 
found interesting to buyers as well as growers : 

For several reasons the barrel is too large a package 
for apples, which should be marketed in boxes 110 
larger than those used for oranges and lemons. Last 
fall  I ad vised the trial of such a packagE', and suggest­
ed that each apple be wrapped in paper as oranges 
and lemons are. Three thousand cases were SE'nt to 
me for shipment to Europe. Out of fifty growers of 
apples only three understood what a close selection of 
fruit meant, and the apples sent by these three growers 
sold in London at $2.40 a case, when fruit in a barrel, 
which held three times as m uch as one of the cases, 
brought only $4. Some growers sent windfalls, in the 
hope that wrapping them in paper would insure their 
safe arrival in England. Some sent Snow apples and 
Russets mixed in the same case. Of course, when bar­
rels are used, new ones, and not second-hand fiour bar­
rels, should be used, for, no matter what care is taken 
to dust and wash thelll, sufficient fiour will remain in 
the seams or staves of old barrels to rattle out in trans­
portation and dust the fruit. 

In packing a barrel, select a fair sample of the con­
tents for the bottom layer. Place the apples, stelJls 
down, in the form of a ring, beginning at the outside, 
and having secured this layer firmly, place the second 
layer in so as to fit closely in the interstices, then fill the 
barrel q uickly and gently, and when one-third full 
rock it slightly to settle the apples. Repeat this rock­
ing when the barrel is about three-fourths full, and 
when it is filled place a padded board on top and rock 
it while the board is held down firmly. Then plare in  

ARRIAGA'S ]lAP. 

enough more apples to form a cone at least two inches 
above the chime. Now force the head down with a 
barrel screw presser, nail the chime hoops, both top 

• ' . '  • and bottom. securely and have the head lining suffici-
Co.t oC Torpedo Boat De.troyen. ently large to lap the presser that forms the head. 

The contract prices of a large number of t.he torpedo Never pack red apples until they are of a good color. 
boat �estroyers now being constructed for the British It is an expensive blunder to wait until the last 
navy are given in a blue book recently issued in Eng- moment and then strip the tree of all its fruit. It is 
land. The general dimensions of the vessels are about also a mistake to pick the apples faster than they can 
200 feet in length and from 230 to 240 tons displace- be packed. It is a good plan to go over the trees a 
ment. Their engines are about 4,000 to 4,500 I. H. P. week or a fortnight before the general picking and re­
and a speed of 27 knots has been attained by them. Of 1 move the well developed and well colored fruit and 
this type three bnilt by Messrs. Yarrow, of London, cost market it at once. Aside from the advantage of early 
$187, 000 each. Messrs. Thornycroft, of London, have marketing, such pickings help the fruit which remains, 
b uilt three at $182,150 each. The average price is increase its size, and improve its color. Apples should 
about $185,000, though in some cases considerably be headed up at once, and if they are to be held they 
higher than this. By way of comparison, it is interest- should be hurried into cold storage as near a tempera­
ing to note that the French government recently paid ture of thirty-two dE'grees as possible. They should 
$152, 600 for a 27 knot torpedo boat only 140 feet long 'lever be allowed to lie on the ground, and under no 
and of only 123 tons displacement. Similar boats in circumstances should they be exposed to sun or rain 
the English fieet cost only $72, 400 each. Of larger ves- after being picked or packed. Fall varieties decay 
sels the price of the 14,000 ton cruiser Terrible was quickly, because they are exposed to a higher tempera­
$2, 711,735, and that of her sister ship the Powerful was t.ure after leaving the tree than the winter varieties 
$2, 676,260. are, and more fruit is lost after being picked in the 

• • • I .. heat than from the frost. Growers who keep apples in 
Great Ship Canal. bins to market during the winter should select and 

The ship canal between the Baltic and Black Seas sort at the time of picking. Only perfect and healthy 
will be about 1,000 miles long. There are no very formida- fruit should go into such bins. Cellars should be ven­
ble engineering difficulties. The estimated cost is £20, - tilated so that advantage of any change in the tern-
000,000, and the construction will occupy five years. perature can be taken and the fruit kept as nearly as 
The canal will be 27 feet dE'ep, 213 feet wide at top, possible at the required coolness. When the average 
and 114 feet at. the bottom. It is to. run from Riga, temperature has been above forty-five degrees froUi 
follow the course of the Dwina, Beresina and Dnieper, the time of sorting up to December 15, apples should 
and end at Cherson. The canal w ill be lighted by be marketed as soon after the turn of the year as pos­
electricity along its w hole length, enabling the transit sible. When they are kept in the bin after thi!! time 
to be performed in six days, reckoning six knots as a they will not stand rough u8age and will not answerto 
maximum speed. Other town!" and districts besides ship to Europe in barrels. One reason why fall fruit 
those t,ouched by the canal will be benefited, owing does not pay arises from t.he fact that a large quantity 
to the improvement of navigation in the various of delicate fruit is placed in one compartment, which, 
rivers. because it is airtight, becomes overheated. Such deli-

cate fruit ought never to be placed in barrels, except 
for near-by markets, and thEm only under the most 
favorable conditions of weather. Were American ap­
ples marketed in as sound condition as oranges are, if 
they were graded as oranges are as to quality a.nd size, 
if they were wrapped and packed as oranges are, they 
would be worth three times as much as they now 
command in Liverpool 

• • • • •  
A.rlt°n .  

The Paris correspondent of the Standard, writing 
recently, says that Professor Berthelot made an 
interesting communication to the Academy of Sciences 
respecting argon. A small specimen, of thirty­
seven cubic centimeters, had been forwarded to 
him by Lord Rayleigh and Professor Ramsay. M. 
Berthelot set to work to discover whether argon would 
combine with any other body, and by inclosing the 
new gas and vapor of benzine in a glass tube, and 
sending through it what the Temps describes as un 
effiuve electrique, which I presume to  be an inductive 
current, an absorption took place in ten hours, amount­
ing to 11 per cent. On increasing the intensity of the 
effiuve, the absorption increased to 83 per cent ; the 
gaseous residue consisted of argon, hydrogen, and 
vapor of benzine. The product of the combination 
was too small to be analyzed ; it formed a yellow com­
pound not unlike what is obtained with nitrogen. M. 
Berthelot remarked that the name of the new gas, 
which is the Greek for .. inactive," seemed after his 
experiment to be no ionger appropriate. He thinks 
that in a short time further compounds of the new gas 
will be obtainable. 

. ' . '  . 
The Invention oC Illatche •• 

At the Borough Hall, Stockton, on Thursday, March 
14, Mr. Joseph Parrott lectured on .. The light of form-

er days, and how it was obtained."  
Primitive methods of obtaining 
light were described, also the quaint 
processes in vogue in medieval 
t i m  e s .  The old sulphur-tipped 
splints of most infiammable wood 
were then shown, and also the 
method of obtaining light by chlo­
rate of potash and sulphuric acid. 
A case containing ten of the ori­
ginal matches made by thE> StGek­
ton inventor, Mr. John Walker. 
was exhibited, and also Chinese 
matches. From these exhibits Mr. 
Parrott passed on to refer to the 
inventors of the friction matches. 
The dates are as follows : The first 
American patent for . them was 
taken out in 1836. Janos Irmzi, 
the H ungarian, made the discovery 
in 1835. He sold it for £700. He 
was still liYing in the south of 
Hungary. Kammerer, the German, 
discovered it in 1833, and Sauria, 
the Frenchman, in 1831. He sti l l  
enjoyed a pension for his  discov­

ery. Sir Isaac Holden's discovery was in 1829, but 
t,he late Mr. John Walker, of Stockton, took priority 
of all, he having invented it in 1827, as his day book 
proved by the salps entered in it ; and thanks to the 
courtesy of Mr. Hardcastle, Finkle Street, chemist, 
the lecturer had again had lent to him the original 
book.-Northern Echo. 

Brain. ver. u .  Luck. 

Every mechanic, says the Sanitary Plumber, can call 
to mind certain men in his particular line of business 
who seem to succeed with little effort in undertakings 
where others fail. This class of men are usually spoken 
of by their friends as being lllcky; as having natural 
talent; as being to the manner born, etc. None know 
the fallacy of these popular suppositions so well, how­
ever, as do the successful men themselves. The cases 
are rare where successful men would not have been 
equally successful in lines other than those they follow, 
because energy is the power that bridges difficulties. 
Brains are certainly an important factor, and while 
brains cannot be purchased, they can be developed by 
study and practice, but with the largest equipment of 
brains success does not follow, unless there be applica­
tion, industry, and energy. On the other hand, indus­
try and energy often go far to snpply deficiencies in 
talent and brain power. Probably the highest com­
pliment that can be paid to a mechanic is to tell him 
that he  performs difficult work with ease, but no words 
appeal so little as these to the ears of men who have 
spent hours in accomplishing what the uninitiated 
think req uires but a few moments' application of 
" natural (?) talent." 

• .  e ,  • 

THE Fairfield Shipping and Engineering Company 
launched on March 27th on the Clyde the torpedo 
destroyer Heart, built to the order of the British 
Admiralty. The vessel is of 300 tons displacement, 
and the speed 32 miles per hour. 
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On the Law of Evldence.-

Parties often euter upon their legal combats with a 
mistaken idea of their streugth, on the supposition 
that they have ample evidence to prove their claims, 
only to find that much of the testimony they offer is 
objected to as " improper. incompetent, irrelevant and 
i mmaterial , "  and is ruled out by the court. All who 
engage in mercantile transactions involving those ele­
ments of uncertainty-misunderstanding of the con­
tract. mistake as to financial responsibility, or changes 
in condition which may occur between an order and 
payment-that may lead to contests before the courts, 
either to establish the contract or collect the debt, 
should have a general knowledge of the rules of law 
applicable to th e admissibility of telltimony. 

party is bound by declarations which he has made 
against his own interest ; by the declarations of those 
whose interests he represents ; those jointly interested 
with him ; those whom he has authorized to make 
admissions or those to whom he has referred for infor · 
mation. 

other, theugh if he alone asserts a thing to be true, 
and the other denies it, the former will not recover 
unless he be supported by documentary proof. 

Facts must be proved by the best kind of evidence 
obtainable. One cannot prove the contents of a letter 
by copy or oral testimony, unless it is first shown that 
the original is not in existence or unattainable ; nor 
then if it has been destroyed by the party offering its 
contents intentionally. If lost, it must be shown that 
diligent search has been made for it, where it should 
be if in existence. 

Let merchants be forewarned, preserve their papers. 
and keep in mind and memory the facts that go to 
make evidence in courts-for 

Thrice arm'd is he who knows what proofs to trust, 
As well as he who has his quarrel j ust. 

• · e  • •  
Ferrous Steel. 

Thomas Doherty, of Sarnia, Ont. , has discovered a 
new process for im proving castings. The sample 
punching sent appears soft, like wrought iron, but 
not as strong. He writes : 

" I  inclose you sample of what I name ferrous steel. 
Testimony, broadly defined. is merely the declara­

tions of the witness under oath, while evidence includp.s 
all the means by which any alleged m atter of fact, the 
truth of which is submitted to i nvestigation, is estab­
l ished or disproved ; and proof is such an amount of it 
as shall lead to convict.ion and produce belief. Testi­
mony may either be given in person or submitted by 
deposition, and evidence Dlay be either oral testimony 
or written documeuts. 

Ordinarily the most natural and satiafactory method 
of proving the existence or non-existence of a fact is 
by the direct oral testimony of witnesses w ho have 
perceived its existence or non-existence by the opera­
tion of their own senses ; and therefore this is most 
generally resorted to for that purpose ; except where 
it is a presumption of law ; a matter of public record ; 
embraced in a written contract, or by formal deed or 
document. 

Oral testimony cannot be given to vary the terms of 
a written contract, where it appears that it was in­
tended as a formal and binding statement between the 
parties, and which has been accepted by both sides. 
But oral evidence of the terDls of a verbal contract is 
not excluded by the fact that there was a written 
memoranda, unless the latter was understood by both 
to embrace their agreement. This rule does not pre· 
vent a party from showing that a contract was obtain­
ed by fraud, duress, etc. And oral testimony may be 
introduced to explain what is uncertain, but never to 
contradict. Any distinct subsequent oral agreement 
to rescind or modify a written contract, provided the 
agreement is not invalid under the Statute of Frauds, 
or otherwise, may be admitted ; it being a well recog­
nized principle of common law that any obligation in 
writirlg, not under seal, may, in the absence of statu­
tory interference, be either totally or partially dissolv­
ed or modified. before breach, by a subsequent oral 
agreement. 

It is punched out cold from a top of an ordinary coal 
range. You can see the grain and sharp e dges. It is 
so ductile that a strip 1� inch wide, % inch thick, 12 
inches long, can be wound around a 2 inch gas pipe 
without breaking : at the same time is of great tensile 
strength. a � inch square bar 12 inches long bearing on 
the points will carry a load of 500 lb. without fracture. 
It is made from a mixture of 60 per cent common 
scrap and 40 per cent No. 2 pig iron. My process is to 
inject a steam jet into the tuyeres at cupola, which 
forms another element in combustion (h ydrogen gas), 
giving out great heat ; forming black oxide of iron on 
the iron at the point of charge, as it becomes red, 
magnetic oxide, and is so closely coherent and ad herent 
that the absorption of sulphur from the coke is en­
tirely prohibited on its course down tbrough the fur­
nace. The color of the gases is entirely changed. The 
molten metal is much more fiuid and almost free from 
slag or dross and gives a casting of m uch smoother 
surface with a steely appearance. This process saves 
fully 10 per cent in fuel and has several other advan­
tages of greater or lesser importance not stated here. 
It is being patented in all countries. The days of 
common cast iron are nearly ended." 

Whatever facts are necessarily involved in any 
transaction submitted to thtl court are said to be " in 
issue," and evidence as to their existence or non-exist­
pnce is always relevant. Such facts may be proved 
by direct evidence or circumstantially. Direct is the 
testimony of persons who either saw or heard, or the 
production of the thing itself. Indirect evidence is 
proof by some other fact or facts, from which the one 
in issue Illay be inferred, as a probable conSE>quence. 
All facts so intimately connected with the facts in issue 
as to form part of the same transaction or subject 
m atter are relevant to i t. So. also, proof of any facts 
which would be the natural and probable effect or 
result of the existence or non·existence of any fact in 
issue is admissible as relevant thereto. It follows that 
facts not directly in issue, or relevant, are not admis­
si ble. 

• · e  . •  

Evidence as to character. hearsay statements, and 
opinions. are generally irrelevant, except in certain 
cases. The opinions of experts on matters requ iring 
special study or experience are adm issible, for the pur­
pose of assisting the j ury to arrive at a correct under­
sta nding of the matters submitted. Other derivative 
evidence, such as admisllions, are admitted ; for a 

* Clothier and Furnisher. 

The burden of proof lies on the party substantially 
asserting the affirmative of the issue ; as it is but rea­
sonable that one who relies on the existence of a fact 
should prove it. In ci vil actions. of which we write. 
the party commencing the suit must make out his case 
by a preponderance of the evidence. This, however, 
does not require that he have more witnesses than the 

Improved Grinders ,"or Dresshlg Metal Roll •• 
William E. Harris, of Niles, 0. , obtained t wo patents 

on March 26, 1895, for improvements in grinders for 
dressing metal rolls without removing them from 
their housings. Mr. Harris' idea is to form the grinder 
with a chamber and to connect pipes therewith, so 
that while the rolls are being dressed a stream of water 
may be caused to pass through the grinder to keep i.t 
cool. Mr. Barris sets forth different ways of doing 
this in his two patents. 

RECENTLY PATENTED INVENTIONS. 

En&,lneerl n:r;. 

FURNACE. - Walter W. Wainright. 
Palestine, Texas. According to this Invention a suction 
fan is located between the chimney or .tack and th .. fire 
box, to draw the gases from the stack and force them 
into the fire box above the grate bars, thus Insnrlng com­
plete combnstion and preventing the escape of smoke 
and obnoxions gases. When applied to locomotives the 
exhanst passes with the smoke and gases to the fire box. 
while In stationary boilers and engines the exhanst is 
passed directly Into the throat of the suction pipe for 
the fan. The device also completely arrests all sparks. 

Electrical. 

SUPPLY SYSTEM FOR ELECTRIC RAIL­
WAYS.-John M. Byron. New York City. This Improve­
ment relates to systems where a sectional trolley wire or 
rail is employed. the sections being Insnlated from each 
other and each supplied by a feeder with current from the 
maln line. The improvement provides automatic means 
for switching the current successively throngh the sec· 
tions of the trolley wire or rail, the parts being perfectly 
insulated and there being but few mechanical parts to get 
out of order, the mechanism being also arranged to facil· 
itate repair, while the several switches are so devised 
that if a number of them are damaged the rest of the line 
will not be interfered with. The improved system is de­
signed to supply the power economically and without 
danger. 

Ralhvay Appliances. 

T R A I N  O R D E R  B o x.--William A. 
Tucker, Dayt<ln, Tenn. This is an improvement in 
boxes combined with the levers nsed for working serna· 
phores or Rwitches, the device automatically locking the 
semaphore-working lever when the operator takes his 
order blanks from the box, and antomatically unlocking 
the lever when the order blanks are placed in the box, 
preveuting accidents and mislakes, or the pulling of the 
signal until the train crew has received its ordel'S. When 
the semaphores are in or clear for trains the box is closed 
and the blanks cannot be reached. and when the blanks 
are ont of the box the signal must be at danger, and 
cannot be changed until the blanks are put back In the 
box. 

SWITCH WORKING MECHANISM. - Ed­
ward J. III, Jerspy City, N. J. For use in connection I with an ordinary switch point, this Inventor has devised 
a simple apparatus adapted to be operated by mechanism 
on a passrng car to open or close the switch. It Is a 
screw mechanism which positively moves the switch 
point, the screw shaft being turned In either direction by a 
sprocket wheel and chain, there being oppositcly moving 
striking plates beneath the slots in the track bed. 

Mini ng, Etc. 

AMALGAMATOR. - Nathan L. Raber, 
Corvallis, Oregon. This patent is for an improvement on 

formerly patented Inventions of the same Inventor, de­
signed to avoid danger of breakage, as the mercury cup 
contains agents by the electrolysis of which the mercury 
is pnruied or cleaned. Step brackets formed with step 
risers extend between and are snpported by the sides of 
the frame, the mercury receptacles being arranged above 
the stepa. The step plates may be removed each Inde· 
pendently of the other. 

CLEANING RETORTS OF ZINC SMEJ,T· 
ING FuRNACEs.-Herman Kaemmerling, Girard, Kansas. 
After the last draw of metal, and before charging the 
retort with fresh ore, It Is cleaned of residunm, ashes, 
etc., according to this Invention, by discharging jets of 
water under high pressure into the hot retort through­
ont Its length, thus generating steam to loosen and 
force ont the resldnnm, the discharge being continned 
until the residnnm is cooled and washed out. 

Mechanical . 

WRENCH. -James G. Lowe. New York 
City. This wrench Is especially adapted for nse around 
a bicycle, being a quick-adjusting tool adapted for a 
wide range of work, and l><>lng easily and quickly mani­
pulated with one hand. It has claws at the end of its 
handle designed to be useful in straightening a wheel 
and a pivoted hook arm for uee, in connection with a 
projecting pin, in manipulating the hall casings. 

D R I L L  CLAMP. - John F. Fonoyth, 
Bloomington, Ind. Simple and effectJve devices for 
clamping the drill of stone channeling machines form the 
subject of this Invention. The parts can be readily de­
tached and assembled, and are mannfactured at small 
cost. The head block has a slot straight at one end and 
tapering inward, a recess havmg similarly arran.ll:ed end 
walls opening into the slot way, while a clamp member 
fitting in the recess has one end straight and the other 
tapering. there being also an intermediate clamp member 
and wedge plate. 

MICROMETER.-Otto J. Ebert. Cleve­
land, Ohio. To cover and protect one of the bearings or 
screw points of the instrument is the special object of 
this improvement, which comprises a measnring gage 
well adapted for calipering screw bolts or other articles. 
A removable cap Is provided for the lower bearing or 
screw point, the cap having a lengthwise slit and oppo­
site lateral perforated lugs, and there being a screw for 
drawing the edges of the slit together and clamping the 
cap upon the screw. 

A&,rlcultural. 

TRANSPLANTER.-Frederick Richards. 
Freeport, N. Y. This improvement comprises a receiving 
vessel. open at the top and bottom, and adapted to be 
forced into the bottom around a small plant In such 
way that on its removal the plant will also be taken up 
with the earth around its roots, there bein� used In con­
nection with It a similar vessel to be forced into the 
ground at the place where the plant is to be again put 
down, to remove the earth for the replanting. The inven­
tion also provides for retaining plant runners in contact 
with the ground by a sni�bly bent wire rod. 

Miscellaneou •• 
FILTER. - Joseph G. Sutton, West 

Newton, Pa. This Invention relates to 1I1ters employing 
a porous block, and the patent Is for a cheap and dnrable 
1I1ter which may be readily cleaned by reversinll the flow 
of water throngh It. to carry a sponge back and forth 
throngh a serpentine supply passage, and also ca\lJ!e the 
water to permeate reversely throngh the pores of the 111-
tering block, and thns release the foreign matter depos­
ited by the Inflow to the flltered water chamber. 

OVERHEAD CONVEYOR. - Walter G. 
Berg, New York City. To facilitate the moving of pack­
ages. bales. etc .• to and from warehouses, factories, and 
other bnildings. this Inventor has devised an apparatus In 
which an overhead rall is supported on hangers and ex­
tends through the building, the carrying chain being se· 
cnred to a lever fulcrumed on the carriage traveling on 
the rail. BO that by turning the lever a grappling device 
and the article held' by it may be raised to the e.arrlage. 
Locking means are provided to hold the grappling device 
in elevated position. Any number of carriages may be 
run on the rail, each one provided with a picking up and 
dropping device. 

V E N D  I N G MACHINE.- Owensby H. 
Woodfill, Nevada, Mo. This is a machine especially 
adapted for dispensing weighty articles. and it is so con­
structed as to relieve the dispenslug mechanism from the 
greater portion of the weight of the articles. The motor 
mechanism has a notched disk in enga�ment with which 
Is held a coin-released brake when the motor is at reAt, a 
number of pivoted arms havh;g head portioos forming 
seats for the support of the goods, and these arms being 
moved by a pitman connecting them with the disk of the 
motor. 

SP ROCKET CHAIN. -· Charles E. Fan­
ning, Keokuk, Iowa. A bicycle chain designed to rednce 
friction and wear and not liable to lengthen, has been de· 
vised by this Inventor. Plntles unite the links and balls 
snrround the pintles between the links, flanged sleeves 
fitting reduced ends of the pin ties and entering the balls, 
spacing them from the pintles, while the flanges of the 
sleeves abut against the inner surface of the links. The 
links are braced agaiust sidewise strain and lateral play Is 
prevented, while the balls are moved on their axes:by the 
sprocket teeth, freeing the chain of mud and dirt. 

IRRIGATING DAM. - Hugh C. Magar­
rell, 'l'rinidad, Col. According to this invention a main 
plate Is adapted to form a central rigid cnt-off, the plate 
having an opening and a slide gate. while wing members 
pivotally connected with the main plate are adapted to 
swing ontwardly as they are moved vertically. It Is a 
simple device for use In Irrigating ditches, made of sheet 
metal in di1l'erent sizes and adapted for readily shntting 
off the water partly or whollv, as desired. 

PROCESS OF TREATING LEATHER. ­
RoBBiter Owens, Olean, N. Y. To Improve the appear· 
ance of hemlock leather, making it look equal to oak 
leather, and also to give increased weight, this inventor 
has patented a process for treating the leather after It has 
been tanned and dried in the usnal manner with a solu­
tion of sal soda, then bleaching it in oxalic acid and 

finally washing It with water, using first a strong gam­
bier or other Iiqnor In a wheel handier to give the in­
creased weight. 

COMPOUND F O R  MAKING CIDER. ­
Philip Nickols, Albany, N. Y. This is a compound 
which Includes burned apple peels, blackberries, sugar, 
tartaric acid, oil of apples in certain proportions and pre­
pared after a stated manner, to make a ·  CIder which does 
not get BOnr or hard. and affords a delightful drink for 
summer and winter. 

FLOWER PACKAGE. - Hubert Bailey, 
Brewster. N. Y. For conveniently packing and shipping 
flowers and blossoms wlthont liability to Injury. this In­
ventor has devised an improvement consisting principal­
ly of a casing and an apertnred piate removably connect, 
ed therewith to carry the flowers. Means are also pro­
vided for attaching a molsture·carrying material in which 
the flower stems are em bedded, so that they are kept In a 
healthy condition during transporlation. 

TABLE FORK. -Joseph Eros, Anniston, 
Ala. This is a patent for a new article of mannfactnre, 
comprising a table fork having a ridge upon the upper 
snrface and along one edge of each of its tines, while one 
outer tine.has Its ridge on the outside and the othe(outer 
tine is widened and has a ridge on the inside, thus form­
ing a scoop. With this fork children and others can 
more readily take up food from the plate and convey it to 
the mouth. 

DISH CLEANER. -Joh n H. Nolen, Jr. , 
Colnmbus, Ohio. This invention relates to that class of 
dish washers in which the dishes are rotated in a wire 
cage in a water holder or pan . The dish holder proper 
consists of a cylinder having a perforated bottom and in­
ternal inclined wings oppositely arranged, adapted to sup· 
port the dishes and take up water when the holder is ro­
tated. The dishes may thus be thoroughly cleansed, and 
when afterward rinsed with boiling water are dried by 
the heat in a few seconds, so that they present a bright 
polished appearance. 

WEATHER STRIP.-Philip W. Cassil. 
Garner, Iowa. This is a weather strip which, when 
used nnder doors, is arranged to pass over the sill to the 
ontside when the door Is closed, and stand clear of the 
carpet or floor when the door is opened. It has in ' one 
edge openings for screws with pivoted heads to be 
passed Into the door. while a shedding strip secnred to 
the door has Its lower inwardly cnrved edge extending 
o.ver the hinged edge of the strip. A gnide rail on the 
floor and a pin at one side of the door frame act to hold 
the strip over the carpet when the door is opened and 
press it down to form a tight joint when the door is 
clo!¥ld. 

SASH HOLDER. -WiUiam Linden. Hel­
ena, Montana. This is a holder in which the clamping 
member Is made entirely of rubber or other yielding 
material, and as the clampin� surfaces become worn 
they may be ..,adily and conveniently adjusted to renew 
positive contact with the surfaces engaged, the whole de· 
vice being very simple and inexpensive and capable of 
attachment on any description of sliding window to hold 
it in the position desired. 
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HATUS.-Jo�l'ph Darling, Baldwin, Pa. 'l'his is a merry­
go-ronnd \\ hich has a \\ uve motion in addition to the 
\ J � l1al rotary motion. amI de�igned to give to the rider the 
t-il'mmtioll of 8ai ling or flying. It also has an inclosing 
L'l l t  with an ou:-ervatioll opening, i n  front of which 
movahle sceIlery i !'3  helu to pa�H, aU co-operating to COIl­
V('y the fl'l' l ing of 010\ ing a� the scenery pasHes along, 
the Hailing �l'Il:-ation iJeillg augmented , if ut:'Hired, by 
.. HwuHhillg ' \  lllean� automatically operated under the 
platform . 

ROOFIXG C O)IPOSITIOX. - J 0 h n A. 
FTl'ezl', )Ia�on, Texas. A new compound uesigned to 
hl' u Sl'(l \\ ith l'f:.pecial advantage as a roofing paint has 
ueen devil':led by this inventor. Among its ingredients 
arc coal tar, pitch, alum, rock salt, oxide of iron , chlo­
ride of iron, etc . ,  and applied hot " ith a brush on wood, 
paper or metal roofs, it forms an excellent protective 
cement, rendering the material to which it is applied 
waterproof and almost fireproof. 

P L'ZzLE. -Helen E. L. Fi�h er, German­
town, �. Y. 'l'his device h a s  central conccntric in­
closurcs having gates for t h e  passage of balls, while ex­
tending from the outer wall of the inclosures are chan· 
nels. each having a dividing longitudinal partiti on and a 
receiving chamber at the outer end. The receiving 
chamber conta.ins a box in w hich is held a spring.pressed 
fignre, confined in 8hielded pOE!ition by a l ocking device, 
bitt relpHE'l'd \\ hcn the cham her is unlocked by a rolling 
ball, the plaY"r tilting thc puzzle board to calise the balls 
to roll in the channels. 

DESIG� FOR PEXCIL TIP. - George A. 
\V ielaml, Duluth, )Iinn.  This design coneists of a hol­
low cyJiJl(lrical botly with radial imperforate points. as 
of a five pointed star, i n  the same plane . 

N OTE . -C'opics of any of the above patents will be 
furni..-hed hy �rllnn & Co., for 25 cents each. Please 
send name of the patentee. title of invention, and date 
of this paper. 

SC I E N T I F I C  AMER ICAN 
B U I L D I N G E D I T I O N . 

A P R I L ,  I 8 9 5 . - ( N n .  1 1 4 . )  

TABLE O F  CONTENTS. 

1 .  An elegant plate in colors, showing a Colonial cot· 
tagc recently completed fur Frank L . Purdy, Esq., 
at Glen JUdge, X. J. Two perspective elcvations 
and floor plans. A n  attractive design. Architect, 
Charles P. Baldwin, Esq . ,  Newark, N. J. 

2. Twu perspective elevations and floor plans, showing 
a rc.ideuce recently complcted for George N. 
Tyner, E.q.,  at Holyoke, Mass. An elegant de­
sih,TJl in the Romanesqne style of architecture. Mr. 
II. II. Griuley, Springfielu, 1\1as8.,  architect. 

3. A cottage at Nutlcy, N. J., erected at a cost of about 
$4.000. Perspective elevation and floor plans.  
Architect, Mr. E. R. Silton, N. Y. A simple but 
tasteful design . 

4. A Colonial rcsidence at Orange, N. J., recently 
erectcd for John Hammond Bradshaw, M.D. A 
pnre example of modern Colonial architecture. 
'rwo perspecti\'e elevations and floor plans . 
Messrs. Rossiter & Wright, New York City, N. Y., 
architects. 
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Try us for manufacturing your wire or �beet metal 

specialties. 1.'he Enterprise Mfg. Co., Akron, Ohio. 
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Competent persons who de�51re a�encies for a new 

pO PUlar book. of ready sale. with handsome prOfit, may 
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Broadway. New York. 

Steam En�ineers.-An il lustrated descnptive cata­
logue of the best water tube boiler made wi l l  be mailed 
free. postage paId, to any address upon appl i cation to 
H.  E. Colhns & Co., Bank of Commerce Building, Pitts­
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fit-Send for new and complete catalogue of Scientific 
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IIINTS TO CORHESPONDENTS. 

Names aud " d d t·c .... must accompany all letters, 
or no attention will be paid thereto. This is for our 
information aud not for publication . 

R e f(>; l'e ')('e� to former articles or answers should 
give date of paper and pagc or n umber of question . 

I n q ll i l' i c N  not answered in reasonable time should 
be repeated ; correspondents \\ ill bear in mind that 
some amm ers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his tum. 

n II i� C;;l� \�����:
0
\fiy{C�:sfu��Isl��3c\�ithO!dd�������� 

honses manufacturing or carrying the same. 
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�e::.t!i'�ct."xamination should be distinctly 

(6490) W. J. R. asks : 1. I have your 
SUPPLEMENT, No. 600, with instructions for building an 
eight light dynamo, and wish to build one equal to four 
lights ; if I reduce everything from full to halt size, will 
that be all right? A. No. Reduce to nine·tenths thc size 
by lineal measurements. 2. What .numbers of wire would 
be best for armature and field magnets ? A. It depends 
on the voltage de8ired. Use one or two numbers finer 
wire than thosc specificd . 

( 6491) S. B. asks : W h at will be the 
pressure d!le to an explosion of gasoline gas mixed with 
10 parts of air ? How many times will it expand with 
nominal loss of heat due to working an engine piston ? 

5. An attractive residence at Indiana, Pa., recently What will the pres.nre be after it  has expanded to 3 
erccted for �Ir. Harry )IcCrea�y, at a cost of $4,350 vol umes and to 6 volumes ? What part of the loss of 
cOlll�lete. Per8�eCtl \ C  elevatlOn and floor p�ans. pressure is  dUG to loss of heat ? W i l l  the increase in 
ArchItect a n u  bU Ilder, �rr. E .  1\1. Lockard, Indmna, I pressure be greater or less if  t h e  mixture is compress(�d ? 
1'a. . . A. Allow fG! a.u. expansion to about 10 volumes, giving 

6. Two persp,:ctI VC elevatIOns and floor plans of a hand- an initial pressure of 150 pounds per square inch. At 3 
some re�l�:nCl' erected for .Samuel S. McClure, at volumes allow 105 pounds, and at 6 volumcs 60 pounds . 
Armour ", l i la  Park, Bl'�nxvIl le, N. Y. A good ex- The 1015s of pressure is  [;.�companied by loss of heat, and ample of a s.quare rIg�ed house. Cost �,OOO as neces.sarily accompanied by it, may be said to be due 
complete . �[r. l Ienry S. Rapelyca, archItect, to it. Compression gives a highcr mitial pressure, and 
)lo11nt Yernon, New York. consequently a higher average pressure. 

7. A cottage at G len Hitlgl', � . •  J. An attractive resi­

dence in the Elizabethan 6tyle. rrwo perspective 
('levations and floor plans. 

8. A carriage hOllt"e at Orange, N. J.,  recently erected 

for John H ammond Bradshaw • .  M.D. The design 
is treateu in the motkrn Colonial style to corre ­
r-pond with the architecture of his residence. 

Urollml plan and perspective elevation. Messrs. 

Hos�it('r & Wright, architects, New York. 
9. An ('lcgant resucllce at F latbush, L. I., rccently erect­

cd at a cost of $1 1 .000 complete . 'rwo perspcctive 

elevations and floor pIauf'. Architect, J. G .  Rich­

ardson,  Esq. ; builder. J. C. Sa\\ kins, Esq., both 

of Fl atlJUsh, L. 1. A n  attractive design. 

10.  A hous,' at Park Hill, N. Y., recently erected for 

)le68r8. Lorclli & 1\lorrow, at a cost of $6,500 com­

Vle te. l'cr�pective elevation and floor plans. :.Mr. 
Edmund J .  �Iaurer, architect, Xew York . 

1 1 .  )lbcellalll'ous Contents : )loderne Innen- Decoration. 

-The ('volution of an old builuing, with 4 views.­

Wood stains.-Wood finish chemically and micro­

scopical1y examined.-A tubular frame hot1se . - To 

destloy hothouse insccts.-Venetian blinds, illus­

trated .-An improved spring hinge, illustratcd. 

_ Cement mortar. - A blind arch itect. - Fro· 
zcn water closets.-An electrical mail box, illlls_ 

tratell. -The anchor fence post, illustrated. ­

l I ard\\ o()(l matching headSo, illnstrated.-Porcclite. 
- The Hider engines, i l lustratcd . -The Security 
838h balance, illustrated .-Illlprovcd woodworking 
machh1Cry, illnstrated. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Forty 
large quarto pages, equal to about t\'vo hundrcd ordinary 

book pages ; forming, practically, a large and splendid 
MAGAZINE OF ARCHITECT{,RE, richly adorned with 

elegant plateR in colors and with fine engravings, illus· 
trating the most interesting examples of Modern Archi­
tectural Constrnctiort and allied snbjects. 

The Fullncss. Hichness, Cneapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 

(6492) F. C. W. asks :  W h at. is the t.em-
perature of the flame of an arc electric light onc thousand 
volts, two thousand cantlle power ? Is there any known 
material that wiU not crumble or melt under Buch a heat, 
and where can such a makrial be procured ? A.  It is 
qucetlOnable if  any reliable record of th.s can be ob­
taitwd. In the ordinary are the temperature of the ne­
gative carbon is put at 3,000°-3,500° C.  and that of the 
positive carbon at 4,0000 C. Carbon neither crumblcs nor 
melts in it. 

(6493) G. E. M. says : Pl ease inform me 
through your columns how I can brighten ('opper coins. 
so they will stay bright fol' a coin collection. A. Coins 
can bc quickly cleansed by immersion in strong nitric 
acid1 and immcdiate washing in water. If very dirty, or 
corroded with verdigris, it is bctter to give them a rub­
bing with the following : � ounce pure bichromate of 
potash ; 1 oun�c sulphuric acid ; 1 ounce nitric acid. 
Hub over, wU'3h with water, wipe dry. and polish with 

rottenstone or chalk. To keep them bright permanently 
thay should be lacqucred. 

(6494) S. S. asks : 1. May an article 
upon which thc patent has expired be made by any per­
Sall, and by him Bold under a nalllC differcnt from the 
one by which the invention is generally known ? A. 

Ycs. 2. May any one freely make and sell perforated 
maps, etc. , which are made by the cheap electric pen, de· 
8cribed in ScrENTIFIC AMERICAN of June 4, 1887 ? A. 

Yes. 3. What is thc lowest temperature yet attained ? 
A. Sec our SUPPLEMENT, Nos. 990, 896, 948. 978, 967. 

(6495) W. M. asks : 1. Will a rifle sh oot 
the same at an object on water as it shoots on land (\\ ith· 

out changing elevation) ? A. It is probablc that gravity 
may be slightly less on the sea than on the land and may 
cause a very small difi'erence in the range. The amount 
is too small to appreciate in ordmary practice. 2. Will 
the accuracy of a rifle be changed by having a ring that 
is heavier on one side fitted tightly around the barrel 
near the muzzle. A. A gun barrel unbalanced as de· 
scribed will not recoil In tne line of the bore, and will 

throw a bullet away from. the center line of fire toward 
the light side. 

TO INVENTORS. Envelope, L.  A. Rosett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537,365 
An experience of nearly flfty years. and the preparation ���.C3f: J�' tf:Si:l�tb����:::::::::::::::. :::::::::::.: ��:�� 
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tenLS at home and auroad, enable us to understand the }I'allmuJZ mi l l , (1', M. W oous . . . . . .  , _ ,  . . . . . . . . . . . . . . . . 537,374 laws and practice 011 both continents, and to possess Ull- Fare box and reg-btpr. 'Vagner & Kramer . . . . . . . . . • 537.090 
eq ualed facilities for procurmg patents every w h ere. A lfeedwater b eater. \V. 1£. Muffatt _ . .  . . . . . • . .  53'i.21fi 
synopsis of the patent laws of the Umted �tate8 and al l �:��g::i�� ��:l�� :��� f>�i·��:�', 1:>. t:�R�)b���(')n : : :  �+:� 
foreign countries may be bad on appli cat lOll. and persons I Feellwater heater attach ment. \V. Webster . . .  537,326 
contemplat ing t he securing of patents, eitber at bome or I }1'ee\�':" \(:IJ��:I�:.��'. ���al.: .j.���.�� .����.���.���. f�:: 5.17,325 
abroad. are invited to wr ite to this office for prices, Feedwater purifier, �. L. Bai ley . . . . . . . . . . . . . . . . . . . . . 537,139 
whi�h are l?�� in accordance .wIth the ti�es and our ex- ��g�� g��f: lr.·rf.��'::�l
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. : . : : : : : : : . :  : : : : : : :  : : : : : : :  :.:: : r::�:�g� tenSIve facIhues for conductmg the bUsllless. Address Fence stay. w ire, Furrey & Hershey . . . . . . . . . . . . . . . . fJ37.cr28 

MU�� & CO., oflice SCI EXTII<'IC A)fEHICA :oI, ;)(j1 Broad- Fence, wi re, 'V. J. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:W,176 
way, New York. r��!d�·r�

i
s�'erl';� ����ier: · · ·  . .  · . . . . · · · · · . . . . . .  · . . · · · · 537,1 17' 

File, account, S. L. \Veli"'h . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5H7.001 
�'i J terin/! deVice. J .  K Crawley . . . . . . . . . . . . . . . . . . . . . .  537,(120 

INDEX OF INVENTIO N S  �::�� ������u�;b�r���o�I';.bie: ·K·li;�iii ·, ... Tbotiia;;:. :. gm� B'ireplace. gas burn mg. H. G. & \Y. R. Dawson . . . . 537'.340 

For w h i c h  L eUer. Pat e n t  of the 
United State. were Granted 

April 9, 1 895, 
" N D  E A C H  B E A R I N G  T H A 'J' D AT E.  

[See note a t  e n d  of list about copies of these patents.1 

Fishing rod joint.  G. I.  Varney . . . . . . . . . . . . . . . . . . . . .  537,088 [1�lourillg rolls, etc. , gage for, J. S. cameroll5ss•016• 537.017 

��r�.BT,r;r�t���;i�eI�:. ���������.�:: : : : : : : : : : : :  : : : :  �+:m 
(Cork. See Hay fork. 
����l!���, �e�olf!rb��e '  i�r�ace: ' 'iron ' beaiYng 537,031 

furnace. Roasting furnace. 
Furnaces. apparatu� for au tomat ical ly control­l ing motive power for :supply ing air to, J. E. 

Fur�:�:���ai 'd�;;i 'feed'er 'i(;�: 'A.: . t'"ri·ede·berg:.' � : :  �+:i&1 
Furnaces. valve for reJ;{ellerative or other. F. 

MIl ls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.389 
Gage. See Heel gage. 

Advertising article, C. A. Montgomery . . . . . . . . . . . . .  5.11,3m (ia lvan izing strips. apparatus for, 1.\ V. Allis . . . . . . 537.425 
Aerator for d Istil led water, (1'. H. Moore . . . . . . . . . . 537.;)92 Garbage crematory, B. Boulger . . . . . . . . . . . . . . . . . . .  537,181 

1��I�
a
a��aj��' �<�ss;�pa'r'�ii'I;g" 'metais: '  'ii: ' '�j� 537.

U
57 g:��a��t ff����f��·c�s�'l:!����ke·. ·. ·. : : : ·. ·. : : ·. :  � . :  � : : : :  �+:f�g 

Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.33G Garment protector. 1\1. ,j, Foxworthy . . . . . . . . . . . . . . .  537.281 
Anuual el evating and suspending apparatus. J. (;arment stretch ing frame. F. ,V . Gi l roy . . . . . . . . . . . &,17,030 

E. Perl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531.355 Gas burner regul ator, independent. J .  Kraker . . . .  537,294-
Arc ruptur ing device, ��. A. Sperry . . . . . . . . . . . . . . . . .  5:.-17,1:*-1 Gus englne, G. Van Zandt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.253 
Auger. earth. H. &. L. Iwan . . . . . . . . . . . . . . . . . . . . . . . . . .  537,151 (;as enlZine, C. V. \YaIl8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53/ ,37'0 
Autograph ic register. Remson & Sboettel . . . . . . . . . 537,8(;0 Gas meter. H. H. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'17.080 
AutomatIC gate. \V . 'V. :O:'almon . . . . . . . . . . . . . . . . . . . . .  537.073 Gas meter. prepaymellt, D. Orme . . . . . . . .  . . . . . . . .  5.'17.167 
Bag. See 'l'oilet p( wder bag. Gm� or S im i lar motor engine. A. R Be ll amy . . . . . . .  536.997 
Bal l .  See }1'oot bal l . Gate. See A ut o ll1 a t i c  gate. End gate. Ba llast . feed ing ruacb ine for makin/l, J .  Stubbs . . .  5.'17.319 Gearing . sprocket. T.  B .  Dysart . . . . . . . . . . . . . . . . . . . . . 537.185 
Bandage macb ine. J .  E. Lee . . . . . . . . . . . . . . . . . . . . . . . . •  5.17.298 Gears, mach i n e  for h obbing worm, V. W. Mason, 
Battery system, electric. Powell &. Hal ! .  . . . . . . . . . . . 537.35R J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537,214 BearlIlg' for veh Icle wheels. bal l .  M. J. Herbert . . . . 5:-37.152 Generator. See Steam gen erator. 
Bed, fold ing , P. H. & G. A. )lellon . . . . . . . . . . . . . . . . . . 537.424 G lass articles and apparatus tberefor, cutting, 1 .. . 
:r�;.cc�e, f.e�l?itJlr.������ .�e

����: . . . . . . . . . . . . . . . . . . . . .  537,26.) Gla!!��:�(�rat irig·,· �;'tock' �� 'M�;eiler:: : : : : : : : : : : : : :  ::. �1�:�12 
Bicycle saddle, Wright & Crane . . . . . . . . . . . . . . 537,375. 537,:-17'6 Glassware, means for ornament mg. J. Rovensky . . 537,125 
Bicyle shoe. 'll, O' Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:-37,225 (;old t-Iaving apparatus. B. M Wh iting . . . . . . . . . . . . . . 1.'17.257 
Bicycle supporting brace • .  T. B. GathrIght . . . . . . . . . .  537,147 Gold separator. J.  J. Payne . . . . . . . . . . . . . . . . . . . . . . . . . •  5:17,35;{ 
Bicycle wheel rIm. A. C • . Fairbanks . . . . . . . . . . . . . . . . .  5..'17.188 Governor. ::-tealll engine, H. C. N ichols . . . . . . . . . . . . . 537.223 
Binder. J. C. Schel ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.237 Grain clealllng and dust (:ollectmg apparatus. H. 
Bl ind, window, G. Neuenschwander . . . . . . . . . . . . . . . .  537.351 Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.17.241 
Boat. See Submergible boat. Grate, vert ical l y adjustabl e, M cNamara &. Cotton 537.:::21 
Boiler. See Sect ional bo i ler . Steam boi ler. Grind ing ami polishing parabolic or ana lol!ou� Boiler!'. device for preventing incrustation of. A. curvi lInear surfaces, machine for, SclJuckert 

C. Bragon ier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.141 & )lunker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537,120 
Bolt. See Nut Jocking bolt . Guns,  cocking and ejecting mecban ism for break-Book, dupl icating memorandum or copying. 'Vo down . fl�. A. Hol lenbeck . . . . . . . . . . . . . . . . . . . . . . . . . .  537.20.'3 

Botne.����HeBlii;:::::::::::::::::::::::::::::::::: f2l;;rtl n:����f.l�,���.sjt;Pt;e��o�;:·. ����.� . : : : : : : : : : : :  : '::. t1�:� 
Bottle or egg carrier. C. M. KImbal L . . . . . . . . . . . . . . . 537.043 Handle. See Wrench handle. 
Box. See f4�are box. Knockdown box. Patrol Harrow, J. J. Callender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.17.272 

box. Strept gate box. Harrow, O. K. Oppen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:-17,304 
Box sta) ing mach ine. H. Inman . . . . . . . . . . . . . . . . . . . . 537,205 Harrow and roller. combined, J. R. Willey . . . . . . . .  5.'i7.373 
Brake. �ee " ehicle brake. Wheel and rat I Harvester, corn • .  J .  A. Boehler . . . . . . . . . . . . . . . . . . . . . . fl87.140 

brake. Harvester, corn . E. K WItter . . . . . . . . . . . . . . . . . . . . . . .  537,095 
Brake beam. H. B. Robi!'chung . . . . . . . . . . . . . . . . . . . . . . 5.'17.231 Hay carrier. H. H. Durr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537,113 
Brush mach ine. L. �t rickel . . . . . . . . . . . . . . . . . . . . . . . . .  537,394 Hay fork, 1\1 . G. cJ rosscup . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.413 
BullIOn sampler, rr. Krauss . . . . . . . . . . . . . . . . . . . . . . . . . .  537,044 Hay loader and rake. combined, J. Hal1aban . . . . . .  b37,033 
Burner. �ee kerosene burner. Heater. See .... eedwater heater. Steam and hot 
Rurner, A.  A. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.156 water heater. 
Bushing valve alut faucet Rttacbment for casks, Heel gage fo" making bee]s, F. M. Goss . . . . . . . . . . . . 5.17.150 

W. W .  Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.158 Heel or sol e plate, K W. Alsop . . . . . . . . . . . . . . . . . . . . . . 537.101 
Button hook attachment for shoes. gloves, etc., Hinge. coacb, F. P .  PfIegbar . . . . . . . . . . . . . . . . . . . . . . . . . 537,229 

.1 . K. Rogers . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.364 Hinged jOint link for boxes or caSings, O. Hein-
Button loop, 0. J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537,255 rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.417 
Cable grip and lock. com bined, C. H. Notter . . . . . . . 537.224 Hoisting apparatus. C. 'V. Hunt . . . . . . . . . . . . . . . . . . . . 537.154 
Can. See Sheet mptal can. Hook. �ee �nap hook. 
Can or box head crimping machine, R. Ansell . . . . . &87.174 Hook and eye, J . Berkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.380 
(�ar attachment, P. 1\1. A. �temmler . . . . . . . . . . . . . . . .  5B7,;{15 Hop pIcker. M. Mursa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.0bG 
Car bolster. C. '1\ Schoen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.076 Horseshoe. combmation, J. J .  Molonev . . . . . . . . . . . .  537,390 
Car coupl ing. J. E. ('orsa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.17,142 Horseshoe toe cal ks. machine for making, J . A. 
Car coupl ing. Easton & Dawson . . . . . . . . . . . . . . . . . . . . .  537.022 1'rudeau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.17.249 
Car coupl inJ!. C. S. F.ll intt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'17.144 Hose anti making same, B. L. �towe . . . . . . . . . . . . . . . .  537.318 
Car coupltnJ;t. J. Timms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.OS:-3 HOEle bridge. adjustalJle truss, S. F. SuJ I ivan . . . . . .  537.320 
Car coupl ing. B. M. Wh itlock . . . . . . . . . . . . . . . . . . . . . . . . 537.32!l Ice pick, C. R. ilarling et al . .  . . . . . . . . . . . . . . . . . . . . . . .  537.021 
('ar coupl ing. J. C. Yeiser . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'-37.377 Impact tool, 'I'. H. Ph il l ips . . . . . . . . . . . . . . . . . . . . . . . . . 537,357 
Car coupling. automatic, .M. M. Pettes . . . . . . . . . . . . . .  5.17,307 lut!icator. See ]£lectrical indicator. StatIOn in-Car draw bar. J. Timms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537,004 dicator. 
Car fender, E. n. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'17.171 Inject or, Eyn orJ &. Gamble . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.279 
Car fender, G. B lak istone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5&Uf.f9 In ::-ulating com pound. A . C. 'l'h(lIllpson . . . . . . . . . . . .  537,321 
Car fender. A .  P. Cadden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.406 Iron heating furnace , sheet. \Y. E. Harris . . . . . . . . .  537,38T 
Car fenrJer, A. H. Koeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,211 Journal and box, 1. Metzg�r . . . . . . . . . . . . . . . . . . . . . . . . .  537.059 
Car fender, (4�. J .  Kranich . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537,295 Journal bearilll!. J .  Stephens . . . . . . . . . . . . . . . . . . . . . . .  537,131 

car\v�1fig:���.�����.� . ��� c
�.��.���

i
.���. ��.�i.�7�3fs: 5.�7.349 JOU[�i:� �e��.I��: . :�.l�.-����.��i.��.' . �: .�': . ���� .��.�: 6.17,252 

Carding engtne, R. Ashworth . . . . . . . . . . . . . . . . . . . . . . . . 537.138 Journal bearing. self-OI l i n.f!. H. S. Al brecht . . . .. . .  537.172 
Card ing- engine condensing rol l , A. Hardwick . . . . .  537,38G Kerosene burner. (1-'. P.  Bo l and . . . . . . . . . . . . . . . . . . . . . .  537.001 
Carpenter's oenc b .  E. M Brown . . . . . . . . . . . . . . . . . . . .  s..Q7.B.18 Kn it belts. fOl'llll I1g. 13. I.J. �towe . . . . . . . . . . . . . . . . . . . .  537,428 
Carpet stretcher. \Y". B. l.indsay et al . . . . . . . . . . . . . .  537,104 Knob attac h m ent. A. F�. 'Yhite . . . . . . . . . . . . . . . . . . . . .. 537.092 
Cartridge, adjnstable tIme fu�e. Judge & Chap- Knockdown box, H. Hawley . . . . . . . . . . . . . . . . . . . . . . . .  537.1135 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.290 Ladder, store, J. Ebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.186 
Case. See D isp lay cu�e. Lad ders. etc., tro l ley support and guide for step, 
Cash regi�ter. L. F.. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.17,173 'V. J .  Sumller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.3f1ti 
Cash register. Howel l & Humi ston . . . . . . . . . . . . . . . . .  5:17.(J07 Lamp. J. Kirby. Jr . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . .  5�ii.�(J.1 
Cash reglstel'�. etc . . key stop for. C. S.  'rrask . . . . . . 537.086 Lamp base. incande�'iCent, 'V. C. Bryant . . . . . . . . . . 537.2H 

Cask pItch I ng apparatus. H. 'l'orch iani . . . . . . . . . . . .  537.134 Lamp. inca n descent,  ('. A. MerrItt . . . . . . . . . . . . . . . . .  5:-17.(�-,,--; 

Caster. \\' .  T. �mith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:�7.079 �ast L lock fastener. G. M. Huntington . . . . . . . . . . . . . 5.'17.1fli 
Casting metal�. L. J. Crece l ius . . . . . . . . . . . . . . . . . . . . . . .  537.277 Latch , A .  A. ::\lulHlel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.17,()5a 
Casts, mouldmg With molten wax for reproduc- Latch , sl id ing door. C. C. Abbe . . . . . . . . . . . . . . . . . . . . . . ;137.3:-i5 

tion of. Le Bourg &. Cosse . . . . . . . . . . . . . . . . . . . . . . .  537,297 Lath ing, metal l ic .  G. Hayes . . . . . . . . . . . . . . . . . . . . . . . . .  537.0.'16 
Cement, etc., apparatuR for manufacturing hol- Leg, art ificial . Wick ett &. Pfingsten . . . . . . . . . . . . . . . . . 537,093 

low bodies of. J. �'. Kleine . . . . . . . . . . . . . . . . . . . . . . . . 5.'i7,'?10 Lifter. See Cover hfter. 
Cheese making deVice, H. Oh l .  . . . . . . . . . . . . . . . . . . . . . . 5:�7,22fi Liquid mixilH! machme. A .  F. Cook . . . . . . . . . . . . . . . . 537,384 
Cbeni l le fabnc, apparatus for cuttmg, H. Lees . . . . 537,163 l�o(' k .  bee C o m lJ inat i on lock. 
Chopper. See "lleat chopper. Lock ing d e v i cp. J. �ch�l(te . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'17.311 
C igarette  mach ine • .  J. N. 'Vood . . . . . . . . . . . . . . . . . . . . . .  5.17,097 Locolllotive bell ringer. J . L. Bak(>J' . . . . . . . . . . . . . . . . 537,102 
Cistern cleaner. R. H. Gray . . . . . . . . . . . . . . . . . . . . . . . . . 537,151 Locomot ive tractIOn, mealls for increasing. C. 
( ' l ip. 8ee Sprl l1g c l i p .  S e l d en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.078 
C loc k. alar m .  Ii'. Sharpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . r).�7.006 Loom double l ift Jacquard mechan ism, Brig.ll s & 

Clock. e l eetric, F.  L. Gregory . . . . . . . . . . . . . . . . . . . . . . . .  [,37.032 D enton . .  . . . . . . . . . .  . . . . . . . . . . .  . . . . . .  . . . .  . . . .  . . .  . fi37.105 
Coal dri l l .  M. Hardsocg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537,2M7 Loo m  fly shuttle attachment, carpet , W. H. 
Coal  h ou, 8. H.  Mundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [�W.(ltil Kynett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:.)7.045 
Cock. ual l .  C. Bi rkery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.17.2ti7 Loom for Il lak ing compound knit and woven 
('oin aflsorter and d e l i verer, So  O.  Reynolds . . . . . . . . 5:)7,Om) hose. cir('ular. B. L. & N .  Stowe. . . . . .  . . . . . . . . .  537,::n7 
('oin  control led apparatus. G. H. ��aton . . . . . . . . . . . .  5:)7.410 Loom p i l e wire. H.. }J. Murphy . . . . . . . . . . . . . . . . . . . . .  ;):)7.220 

Combinati on lock. H. C. Way man . . . . . . . . . . . . . . . . . . .  r":)7,anO Loom shuttle. carpet. 'V . H. KY l lett . . . . . . . . . . . . . . ;';)7.04ti 

('om mutator traversinJ.t aPJlarutu�. J. Pease . . . . . . .  537,354 Loom �huttle tension (Ievlee. 1\1. & F. Camagni.. . . [';l7.015 
CondUIt sections. method of and apparatus for Lu brIcator. J. H. S lll i t h . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r';17.3fiH 

making', Regade & O'ltel!an . . . . . . . . . . . . . . . . . . . . . . 5:;7.2:�'l l\1a il lJag catcher, A. Kimuer. . . . . . . .  " . . . . . . . .  ' " 5:)7.292 
Connecting rod . fl'. Ji'. Maag . . . . . . . . . . . . . . . . . . . . . . . . . .  b:-37.a4ti Mail pouche� or bags, 10ck I llg mechanism for. O. 
( 'ore spmo le, J. McAdams . . . . . . . . . . . . . . . . . . . . . . . . . . .  r';)7,301 1\1. Che!'ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.407 
Corn shocker. J. A. Rbimp . . . . . . . . . . . . . . . . . . . . . . . . . . . f.lo'17,Rti7 Map!-l , manutacturing relief geogJ a phical,  F. '1\ 
Corroding pot, H. M. GabeL . . . . . . . . . . . . . . . . . . . . . . . . .  5:)7 tr2n Burg i .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:)7,001 
Corset fastener. J. Landtleld et al . . . . . . . . . . . . . . . . . rl37.2Hfi )leasure, llui Icating tape. C. Stuart . . . . . . . . . . . . . . . . [":)7,0 .. '-;2 
Cot or bed bottom. foldmg. Page & Cruzen . . . . . . . .  537.305 Measure, tail or's, �. M .  G r i tfen . . . . . . . . . . . . . . . . . . . . . . ;1;W.2S,1 
Coupling'. See Car coupling. 'J1hill coupl ing. .Measure, t a i l o r's, II. 'V. �cot t . . . . . . . . . . . . . . . . . . . . . . . . 1;{7.127 

\Vuter clO!'let coupling. M easure. tai lor's. J .  H. �torey . . . . . . . . . . . . . . . . . . . .  5.17.1;)2 
Cover l i fter. J . J.  Vernier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.17.089 Measuring appa ratus, coal , C. 'V. Hunt . . . . . . . . . .  5.:17.116 
Cultivator, H. H. A very . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.262 Measuring instrument . electrical, Hartmann & 

Culti vator. M. SaUley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:-)7.074 Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.343 
Cult ivator. tongueless. R. II. Avery . . . . . . . . . fi37.400, 537.401 Meat chopper. J. H . Stich . . . . . . . . . . . . . . . . . . . . . . . . . . 537,316 
Cup. ,see Eye cup. 011 cup. Metal. apparatus for electrical ly heating , n. n. 

����r���;�·D���all.ij. [K�i/ ... ���
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Curtain rin!!, M. Gair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537, 1 90  Angel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537,008 
Damper regulator, F. I ... T. Carl man . . . . . . . . . . . . . . . .  5:-37.27:-1 Metal heating apparatus. electri c  batu , G. O. 
Demagnet izer, Gooding & Scovi l . . . . . . . . . . . . . . . . . . . .  5:-)7.149 Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537,f:OO 
Deodorizmg mmeral oi1� , C. Lo�sen . . . . . . . . . . . . . . . . 5H7,121 Metal h eatIng apparatus, electric batb , Burton & 

Derai l Ing SWItch. 0 . •  1. 'l'ravis . . . . . . . . . . . . . . . . . . . 5:)7,248 A ngel l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537,011 , 5�7.402 
Desk. school. 'V . L. Starkey . . . .  . . . . . . . . . . . . . 537.081 Metal h eating. electric, fio D. Burton . . . . . . . . . . . . . . 537,004 
Die for manufacture of moulded articles. A. C. Metal heating. method of and apparatus t'or 

Dis�;�tl������:J·. ·N: �'l'(;ody : : : : : : : : : : : :  : : : � : : : : :  : : : : : : : ��:�� Meted�c��!�h���I��{I���dA;I�I�li·atus for 'eiectr'icalh; 537,009 
])Ispla.y ease. sample. 'V. A. Foresman . . . . . . . . . . . . . . 5:)7.t12!i I beating. G .  D. B urton . . . . . . . . . . . . . . . . . . . . . . . . .  537.007 
Donf check. \V. J. Tynon . . . . . . . . . . . . . . . . . . . . . . . . . 5:-)7,250 .l\Ietal� b:v e lectricity .  apparatus for brazi n�, Bur-
Door check and closer, pneumatic. J . S. Ahrawder 5.17.24:0 tOll & Anllel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.-17.01X 
Door, folding, A . . Jorgensen . . . . . . . . . . . . . . . . . . . . . . . . .  5:-l7.207 I Meter. See BaR meter . . 'Vater meter. 
Door h anl!er. L. Coburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5WI.4OS :\1 ilk tester. D. 'V. Curt is . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'17,10n 
Door hanger. 'V. J. Sumner . . . . . . . . . . . . . . . . . . . . . . . . . 5:)7,;)95 Mllk lLg macil l ne , .. �. H. Hobe . . . . . . . . . . . . . . . . . . . . . . . 537.11� 

ggg�.l��f�Hfc dl�iiI�' ��1,I�I.�,. �'. ��?�I:.r.�n�::::: � : :  t�+:r��� I ��m;n::�Hr��:l:�� �:ll�h iT�e�l�i.ni �.i
l�·reston . . . . . .  537.170 

Drawers supoorter. '1'. J. Moore . . . . . . . . . . . . . . . . . . . .  5.17.1(;1') Mine trap d·)or. (; . J .  Hotchkiss . . . . . . . . . . . . . . . . . . . . 537,41H 
B��11.gi���l���lod�rl:ing apparatus, C. Upton . . . . . . 537,251 �g�lt;l���:ll��S��I\�l%, �.

v�f.
e·B�i�k������: : : : : : : : : : :  ��:�9� 

Dri l l. ,  spr ing hreak for hoe. W. F. Hoyt . . . . . . . . . . . . 537,419 M otor, IV. H D. Ludlow . . . . . . . . : . . . . . . . . . . . . . . . . . . . .  537.1�>2 
��lectric mach ine!!! venti l ating apparatus f0r dy- MUSical box case. H. &. 'V. J. RIley . . . . . . . . . . . . . . . . .  537.3t.i2 

namo. Burton & A nge l l . . . . . . . . . . . . . . . . . . . . . . . . .  537.010 Na�l !ng apparat uiS. �. Brock . . . . . . . . . . . . . . . . . . . . . . . .  �7.2(j!t 
Electrieal (;onductors. cut-off or safety attach- .:-JaIlmg rnach me tt l 1mg apparatus, M. Brock . . . . . . . 5:)7,270 

ment for . . J .  Park mson e t  al . . . . . . . . . . . . . . . . . .  � . .  587.228 .:-Jon arcinji! switc il .  A .  \Vurts . . . . . . . . . . . . . . . . . . . . . . . .  537.259 

�f:�}����.IW� i1,�t8��:eli�·. �.��.��?�: : : : : : : : : : : : : : : : : f��:�\� ��I' I���1·n�· b�)·lt���.I�laD·cjiti< : : : : : : : : : : : : : : : : : : : :  : : :  ��:rll 
�Iectrol ysis. H. B lumenberlZ, Jr . . . . . . . . . . . . . . . . . . . . . 537.179 O i l  and gas separator. J. W. Hough . . . . . . . . . . . . . . . . 5.'17.P88 
��Ievator. S. B. W i l l iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  037.399 Oi l cuP. K W .  Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.051 
E levator guard , H. Wa\baum . Jr . . . . . . . . . . . . . . . . . . . 537,324 Oiler, J. 11. Hal laday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537,342 
En

�:r���. ���. ��l.��.�l.i�g.��.���� .C.���.i���:.�: ��.��.� 537,200 ����r
t
��I�l��
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End gate and sboveling board, combined, T. G. _ I Paper tubes. mak inc:, A. C. Lutz . . . . . . . . . . . . . . . . . . . 537,058 .::\J andt . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  537,165 Paper vessels. macbme for manufacture of, Butt 
En�ine. �ee ( 'arding en�tne. Gas engine. Gas I & Ph i 1 l ip� . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  537.2S9 

or simi lar motor ena-ine. Road engine. Paste, etc., on strips of paper. macblne for spread-
Engine cab, traction. J. J. Moore . . . . . . . . . . . . . . . .. . .  537,217 ing. Saltzkorn & Nicolai . . . . . . . . . . . . . . . . . . . . . . . . . . 537 310 
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Patrol box. safety. J. F. Brogly . . . . . . . . . . . . . . . . . . . . .. 587.426 
�����o:n�ie���
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W'liidSOr: : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 

Piano action. A. Felldin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.145 
Picker. See Hop picker. 
Pipe. See 'l'obacco pipe. 
Pipe hanl<er, A. G. Saro:ent . . . . . . . . . . . . . . . . . . . . . . . . . .  537.235 
I::��t':��ft���A:!r�.�

i
.��: : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 

Planter, tobacco� E. A. Rollman . . . . . . . . • • • • . . . . . . . .  537,233 
Pla.t.er .Iab and making same. rock face. J. T. 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.993 
Plates, apparatus for cleaning baking. J. Elx-

mann . . . . . . . . . . . . . . . . . . • • . . . • . . • • . • • • • • . . • • • • . . . .  0 • •  537,()26 
Plow. H. Oldendorph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.352 
Plow, A. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.1175 

�1�:��·i'����:�
t
:g��e·;\t,;�J;e�r.�eiiiei;. ':.: �:� 

Po.t. See Fence post. 
Pot. See Corroding pot. 
���y�us 
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recoverinJl, Lonjit & Car Skaden • • • • • • • • . . • . . • . . • 537,423 
Pre.erving fruit •• A. D. 8bepard . . . . . . . . . . . . . . . . . . . .  5.'11.313 
Prlntinl< muJtI�olor designs on textile fabric •• C. 

I. Edmondson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.023 
Printing pre.s tliers. attachment for. E. L. Sbat-

tuck. . . .  . . .  .. . .  .. . . . . .  . . .  . . . .  . . . . .  . .  . . . . .  . .  .. . . .  . .. . .  537,812 
Prul!ing Implement. J. M. Grah"m . . . . . . . . . . . . . . . . . . 537.284 
Pulley. loose. A. C. Rasch . . . . . . . . . . . . . . . . . . . . . . . .. . .  5.�7.068 
Pulley., die for beadmg metal. O. W. Ketchum . . .  537.291 
Pulpin): or disintegrating machine, Zimmermann 

& H8I<emann . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . .  537,260 
Putting-out machine. I.  Vaugbn . . . . . . . . . . . . . . . . . . . .  537.2M 
Puzzle. block. J. C. Orm.hy . . . . . . . . . . . . . . . . . . . . . . . . . .  537.168 

K��7:::����. 'i. ��:����.�'.:'. : ...... '::. ':::.'. '::. '.lm:sn �:�g 
Rail Joint. M. C. Nile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.064 
Railway. closed conduit electriC. J. H. Gue�7

.
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Railway. conduit electric. J. H. Gue.t . . . . . . 537.194. 537,100 
�::::�. r�iVj��i to�' �u

r'\T�ken.on: : : : : : : : : : :  : : : :  gfU: 
Railway sil<nal. H. E. Bootbby. . . . . . . .  . . . . . . . . . . .  537.268 
Railway signal apparatus, electriC, G. L. Tbomss. 537,133 
Railway street and .t"tion indicator. Murray & 

Krasky. . .  . .  . .  . . . . . .  . .  . .  . .  . .  . . . .  . . . .  . . . .  . . .  . . . .  . . . . .  537.300 
Railway .upply .y.tem. electriC. J. H. Guest. 

537.196, 537.197. 537,199, 537.415, 5.�.416 
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Razor concavinl< macblne. �'Ischer & Ricken-
bacher. . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  . .  . . ... 537.411 

Refrigerator car. Robbin. & Kirby . . . . . . . . . . . . . . . . .. 537.308 
RefriKerator car ventllator. T. B. Kirby . . . . . . . . .. . .  537.293 
Refrigerator cut-off. J. Goetz . . . . . . . . . . . . . . . . . . . . . . . .  537.193 
Register. See Autol<rapbic register. Ca.h reg-

I.ter. 
Rein • •  afety. W. P_ Underhill . . . . . . . . . . . . . . . . . . . . .. . . 537,135 
Rein support. J. F. Evins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.341 
Rheostat, J. C. F)'fe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.412 
Rio!? See Curtain ring. 
n��,�
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I:(.oa�tin� furnace, ore, T. Edwards . . . . . . . . . • . . • • • ••• 637,024: 
I tod. See ('onnectinlil rod. 
! tolling mill. A. per

¥, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537,356 
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Sasb fa.tener. automatic, T. B. & H. Wllcox . . . . . .  537,258 
Sash bolder. L. A. Helnzerling . . . . . . . . . . . . . . . . . . . . . .  537,153 
S ... b. window. �'. D. Clere . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537,018 
Saw •• machine for .ettlng diamonds in. F. J. G. 

Frombolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.�.!'I.l1 
s
c
�1·1 l:�����.

, 
. .  ��� .����.��� .?�.����.�� . .  ���: .�: 531.128 

Screen. See Window screen. 
Screwdriver. pocket. A. B. Stone . . . . . . . . . . . . . . . . ... . 537.246 
Seam marker. C. A. Bonney . . . . . . . . . . . . . . . . . . . . . . . .. 537.002 
Sectional boiler. W. C. Baker . . . . . . . . . . . . . . . . . . . . . . . 537.177 
Separator. See Gold .eparator. 011 and I<3S .epe.-

rator. 
Separator. E. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 537.175 
Sewln" machine. broom, O. C. Fletcher . . . . . . . . . . . .  537,427 Sewinll machine fan attachment, C. Nicholson . . . .  637.063 
�t:�P
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Sbee metal can. J .  Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537,16:1 
Sbelf roller, P. J. Pauly. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  537,066 
Sboes, makmg. J. W. Packard . . . . . . . . . . . . . . . . . . . . . .  537.227 
r.:=-=�:;::3't:g::�: �.Z*�A��:�8:: :: : :  ti+:= 
Sign. revolvinll. U. R. Hanson . . . . . . . . . . . . . . . . . . . . .  537.034 
Sll<nal. See Railway .il<Oal. 
Signalinll app"ratu •• police. W. H. Klrnan . . . . . . . .. 537.161 
Skinning animals. W. S. Mead . . . . . . . . . . . . . . . . . . . . . . .  537.215 
!!tlrt. and bodice. of dresse •• attacbment for 
Sm���:�::,

g
8k �}

r
�nd 

. .  
,;ppai-atii.· for ;;iect,i-i;': 537,1()4, 

ally. H. D. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.Offi 
Snap hook, J. H. Wlttmaun . . . . . . . . . . . . . . . . . . . . . . . . .. 5,�,332 
Soap cuttln" machine. J. Jacob.en . . . . . . . . . . . . . . . . .. 537.420 
Spark arrester. T. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.001 
Spark arrester. J. J. Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  537.218 
Spindle bearing adju.tlng device. W. A. Chand-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 537.275 
Spittoou, W. Hubuer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,  537.115 
Spoke grmdlng and poli.hlng machine. C. D. Car-

roll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 537.274 
Spray. J. H. Savill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.236 
Sprin" cli

P
. G. W. Lieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.120 

�f!!:: �1:�XI��e ��'h���:�� tl.
e
fjauey et al. . . . . . . . .  536.996 

Stamp affixing machine. W. L. Lightford . . . . . . . . . .  537.050 
Station indicator. C. M. Klier . . . . . . . . . . . . . . . . . . . . . . . .  537.208 
Steam and bot water beater. W. C. Higl{ins . . . .... . 537,202 
Steam boiler, S. T. WlJIiam .. . . . . . . . . . . . . . . . . . . . . . . . . 537.331 
tlteam generator. G. Harden . . . . . . . . . . . . . . . . . . . . . . . .  537.236 
Steam lIenerator, A. C. Mott . . . . . . . . . . . . . . . . . . . . . . . . . 537.350 
8team Ilenerator. A. Seigle . . . . . . . . . . . . . . . . . . . . . . . . . .  537.128 
SteerinK apparatus • •  team and hand. H. G. Rob-

inson . . c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.309 
:t��!��;St'i,':';:!��:'\v�B�g�:::::::::::::::::: �:� 
;ltirl'UP • •  afety. F. W. Mrose . . . . . . . . . . . . . . . . . . . . . . . . . 537.219 
8tool .eat. plano, W. Tont . . . . . . . . . . . . . . . . . . . . . . . . . .  537.G85 
8tove front. B. F. Venable . . . . . . . . . . . . . . . . . . . . . . . . . .  537.136 
Stove, lIa •• L. Kabn . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .. . . 537.1141 
��g;:'oO:����;,:J�
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Strap tlulshing machine. J. B. Gathright . . . . . . . .. . . 537.U8 
Straw .tacker. F. W. Robin.on . . . . . . . . . . . . . . . . . . . . . . 537,1170 
Street "ate box. J. L. Bruwn . . . . . . . . . . . . . . . . . . . . . . . .  5,Q7.182 
Street .prinkler. H. C. Pollman . . . . . . . . . . . . . . . . . . . . .  537.230 
Street sweeper. J. A. Uoherty . . . . . . . . . . . . . . . . . . . . . . .  537.278 
Submergible boat • .  1. P. Holland . . . . . . . . . . . . . . . . . . . . 537,118 
Sur

�j,��:ru:.
n
f��:g��i��;W. �':1a�\."to:.������.: 537.200 
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537
,049 

Railway switch. 
Switch thrower. S. Hoenlnger . . . . . . . . . . . . . . . . . . . . .. . 587.039 
Tank. J. Levey . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . • • • . . • . .  537.119 
��Wr���J'i·i,!.Ij.l[o��.,j: : : : : : : : : : : : : : : : : : : : : : : : : ::: �g� 
Thill coupUng. H.  D. Ru.sell . . . . . . . . . . . . . . . . . . . . . . . .  537.1171 
Tide power. J. Wilde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.398 
Tire. pneumatic. A. Macdonald . . . . . . . . . . . . . . . . . . . . .  5.�,347 
Tire, velOCipede. B. G. Work . . . . . . . . . . . . . . . . . . . . . . . .  537.187 
Tire •• cement Injector for repairing pneumatic. 

E. W, YOUl1ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.099 
Tire •• manufacturing pneumatic. J. Richardsou . .  537.361 
Tobacco bru.hing and Cleaning macblne. leaf. J. 

H. Kester. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 537.159 
Tobacco pipe. A. Bortoluzzl . . . . . . . . . . . . . . . . . . . . . . . . .. 537,381 
Toilet powder bal<. M. Duncau . . . . . . . . . . . . . . . . . . . . .  537.107 

���R���;��r:i�b
J
& 'Iia�'tl:��::::::::::::::::. :::::.·. �:� 

Trunk or bOl[, luncb. A. C. Blalock . . . . . . . . . . . . . . . . . 537.178 
1'ru ••• T. M. Merck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  537.12.2 
��g: r::T;::::'.!::gl'o��'b�'3:.!.�fl'c���w� ':et,�::l: 537

,
014 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.037 
Tnftlnl<. A. Fre.ch! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.386 
��r::.'6�I�rrr.,�����·.�: .":.: .�:.����::::: ::::::. :: .. �:� 
Valve. ball cock. H. M. Haldeman . . . . . . . . . . . . . . . . . .  537.201 
Valve for .team boiler •• • afet.y check. T. W. 

Heintzelman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.038 
Valves and their connections. COD6truction Oft H. 

Berry . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !j.�.I00 
Vehicle brake. F. A. Younll . . . . . . . . . . . . . . . . . . . . . . . . . .  537.100 
Veblcle wbeel. C. J. Holman . . . . . . . . . . . . . . . . . . . . . . . . 537,345 
Vending machine. aut�mat1c. E. Zimmerman . . . . •  537,318 
Vending machine, cOlD..controlled. M. N. Tomb-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.369 
VeneArs. untUn/il', C. Wittkowsky . . . . . . . . . . . . . . . . ••. . 531,096 
\ entllator. See Refril<erator car ventilator. 
�}!fgrn��!��I::':.
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W"tcb closet. C_ P. Howarll . . . . . . . . . . . . . . . . . . . . . . . . .  5.�7;268 
Water closet coupllnl<. W. J. Gibson . . . . . . . . . . . . . . . 537.192 
Water for use as motive power. means for elevat-

ing anll .torin" sea. G. W. Blank . . . . . . . . . . . . . . . . 537.000 
Water meter. disk. L. H. Na.b . . . . . . . . . . . . . . . . . . . . . .  537,062 
Weeder. band, W. A. Holly . . . . . . . . . . . . . . . . . . . . . . . . .. 537,20( 
Weldin!! apparatus

j,
electrical. Burton & Angell . . 537.012 

We
�

i
E l!�V3�'. ��.� . �� .��.�� .��.�������.���.��.��'. 537.276 

;��e1�IIJ!'H�C����"t;�';I�' Hortou . . . . . . . . . . . . . 537.11' 

Wheel and rail brake. J. Gibbon . . . . . . . . . . . . . . . . .  on •  537.191 
Wind board adjuster. J. Macphail. . . . . . . . . . . . . . . . . .  537.218 
Windmill. S. A. Rouse . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  6Ir1.234 Windoll' 1OreeD; BarrIl "  8re\lOh . . . . . . . . . . . . . . . . . .  61I'I.lIII 

Wood. vulcanizing. H. C. Myers . . . . . . . . . . . . . . . . . . . . . 611'1 •• 
Wool. extractlnl< I<re ... e from. G. D. Burton . . . . . . .  537.(03 
Wrench. See Pipe wrencb. 
Wrench. C. W. LoeWer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  537.212 
Wrencb handle. A. Shepard . . . . . . . . . . . . . . . . . . . . . . . . .  537.289 

D ESIGNS. 
Badl<e. C. G. Tlnj!1'Y. . .  . . .  . . . .  . . .  . . . . . . . .  . . .  . . . . . . . .. . .  24.179 
Bottle, H. C. Kihan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,182 
Broom, brush, A. 1.\ Maynard . . . . . . . . . . • . . . . . . . . . . . . .  24.185 
Buckle. L. A. Myers. J r . . ' "  . . . . . . . . . . . . . . . . . . . . . . . .. . . 24.180 
Car wheel. A. O. BucklUs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.192 
Ewer or jug. D. F. Hayne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.133 
Insulator bolder. L. S. Beardsley . . . . . . . . . . .. 24.189 to 24.191 
Label. L. B. May. . . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . .  24.181 
Ornamental covered recePtacle, H. Berry . . . . . . . . . .  24,184 
Sign plate. C. T. Hubbartt . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,168 
Stove. WOOd, 1\ 8. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,lSli 
Tricycle frame. T. V .  Handloser . . . . . . . . . . . . . . . . . . . .  24,187 

TRA D E  M A RKS. 
1:����Jt�;:;��10�e�Ji �c��tiBreWiiig·i.:'oiDpiini::: �:m 
Beer, lager. C. 8cbwerdfelZer . . . . . . . . . . . . . . . . . . . . . . . . .. 26.384 
1���:r�'}�::��"R�·P!!b�.'l

b
i�ns· t;ompani : :  :26;375; �� 

Buttons • •  eparable. Alsdorf & Holmes . . . . . . . . . . . . . .  26.344 
Canned salmon, Alaska Packers' AE'sociation . . . . . .  26,353 
C1eanlnl< preparation. J. W. Madden . . . . . . . . . . . . . . . .  26,256 
Commutator bar •• electrical, W. B. Cleveland . . . . . . 26.39' 
Confectionery. Goudy & Kent . . . . . . . . . . . . . . . . . . . . . . .  26.360 
Confectionery and ciKar •• Arbuckle & Company . . . 26.346 
F'eniJizer, certain named; C. H. Thompson . . . . . . . . . 26,358 
Flour. Joseph R. Peebles Sons Company . . . . . 26.377. 26.378 
Flour. wbeat. Saginaw Mi\lillj! Company . . . . . . . . . . . .  26.352 
Gl ... s. wlnllow. Hartford City Glas. Company. . . . .  26.359 
Gloves, kid. A. C. Hartmann . . . . . . . . . . . . . . . . . . . . . . . .. 26.365 
g:;:'�::�I��: !\o�;;lfg'll'�:: g���::;.���::::::: : :  �:iiii 
Hand1es for sportmil lil'oods. machines, find imple-
He�:��� �':��� � �������t��: .�: .�: . ���.����� �:�� 
Hose, beltinlil', and packing, Bowers Rubber Com-

pany. . . . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . .  . .  . .  . .  . .  . .  . . . . . . . . . . . . . 26.367 
Ho.e. woven fabric. EUreka Fire Ho.e Company . .  26.345 
��
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Naphey. &; Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.373 
Liquors. malt. F. H. Finley &; Son . . . . . . . . . . . . . . . . . . . 26.383 
LOc:�'r�I��:� ��ll������rro�

er
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h
�� vessel •• F. Kell &; .�on . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,389 

Mineral waters and beve�es of which such 
mineral wat.ers are the ba.sis, Canada Iron Fur--
nace Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26.382 

Miners' too)s, machinery, and raIlway. min. and 
mine supplies. Scranton Supply and MachInery 

Muft�J':�a 'mustard' p·rodiict,.J &; 'j: 'Coliiian':::: �:� 
Paper and paper b8l< •• Atlanta .-aper Company . . . .  26,368 
I:i��ii.

M
B���W,��. :.::���. ������.� : : :  : :  : . : : : : : : : : :  �� 

Pork. bam •• and bacon. Sioux City Packing Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,354 

Ra.P. and tiles. Arcade File Works . . . . . . . . . . . . . . .  26.391 
Remedy, certain named. Denver Chemical Manu-

facturing Company . . . . . . . . . . . . • • • . . . . . . • . . • . • . . . . .  26,388 
Remedy for con.umptlon. S. Isaac . . . . . . . . . . . . . . . . . . 26.387 
Remedy for throat and luul< affection •• H. H. Ink. 26.348 
Salt. Scboen & Sommer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26.372 
Seed. I<ras •• Schlegel &; Fottler . . . . . . . . . . . . . . . . . . . . . . .  26.371 
Soap •• toilet and .bavlng. C. M. WIlliams . . . . . . . . . . . 26,369 
Sodawater carbonat or •• E. Stahl & Company . . . . . . . 26,363 
Steam boiler. for heatlnl< apparatus, Gurney-
Ste!f��

t
3�;�:�i:::;t���:,.s�:P:.��ii.;d: 1tiaii1ial: 

26,3& 
Ingram & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,393 

Tea. Continental Tea Company . . . . . . . . . . . . . . . . . . . . . .  26,351 
'1'1n plate •. terne plates. aud .imllar good •• Ameri-

can Til> Plate Company. . . .  . . . . . . . . . . . . . . . . . . . .  26.300 
��T:��
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A printed copy ot the .pecitlcatlon and drawing of 

any patent In tbe foregoing list, or any patent In print 
Issued since 1863. will be fumlsned from this office for 
25 cents. In ordering please state the name and number 
of tbe patent de.lred. and remit to Munn & Co •• 361 
Broadway, New York. 

(� n.nndin.n parents may now be obtained by tbe in. 
ventors for any of the inventions named in the fore­
golng li.t. provided they are .Imple. at a cost of $40 each. 
If complicated tbe cost will be a little more. For full 
instructlons address Munn «. Co., 361 BroadwaY9 New 
York. Other forell<D paT.Ants may al80 be obtained. 

O R D I N A R Y  RATES. 

I n .lde Pn.we. eRch I n .errlon - _ , ;}  cent .. n l i n e  
Ilach: P a Re. each i ll.erlion - - - - Sl .00 a l i n e  

P- F()T some classes of Advertisements. Special ana Higher rates are reqw;red. 
l'he above are charJ<es per agate line-about ell<ht 

word. per line. 'l·hl. notice .bow. the width of tbe line. 
and Is set in agate type. F.n�ravings may head adver ... 
tlsements at t.be same rate per a,rate line. by measure­
'llent, as t.he letter press. Advertisements must be 
received at Publication Office ... early as Thur.day 
morninll to appear in the foi lOwinll week's issue. 

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

SEBECA FALLS MFG. COMPAn. 
695 Water St •• Seneca Falls. N. Y. 

LA T H E  S .  S��K��·F��ft"a'i'Iie�T�"oI�::;���pgl��f. Catalogue Free. SF.BAS"l'IAN LATHE CO •• 
120 CULVEllT ST •• CINCINNATI. O. � M A N U F' A C T U R E.  T O  O R D E. R  

P E C I A LT I ES & N O V E LT I E. S - PATE NTED 
ART ICL ES - S M A L L  OR f i N E  M AC H I N E R Y. 

S L r4 D  p.� c,\J L OTTO K O N I G  S LOW - f g�T��O..---"'4 9  M IC H IG A N  S T CL E. V£ L AND . O.  

POSSIBILITY OF LIFE IN OTHER 
Worlds.-A most. Interestlnl< di.cus.lon of thl. mnch 
debated que.tlon by the �reat a,tronomer. Sir Robert 
Ball. Contained In SCIENTIFIC AMERICAN Sup­
PLEMENT. No. 99�. Price 10 cents_ To be had at this 
office and from all newsdealers. 

HAVE YOU SEEN 
The New Green River A I  

D ri l l i ng Machine P 
Everything done-d.rllling and rever.­
ing-with one hand. wltliout taking it 
from crank. Price - - 51 ;1.00 

IT Send J()T Catalogu<l. 
WILEY & R U SSEI.L MFG. C O .  

Green field.  Ma88., U. S. A. 

MECHANICAL DRAWINI I �,'I�:::r:n.Ea':J��E==. Plumbing. HeatiDc. MiDiIJg. EngliSh Branen­
.... Send for tree cirelll.r. stating Illbject 
wlah to BtIld7 or yom trade. correllPond

. 
enell Sehool of ludulltrlal . 

• Science ... SCRANTON. PA. 

MEASUREMENT OF POWER.-BY G. 
D. Hiscox. M.E. A de.crlptlon of several Improved 
forms of absorptfon and transmitting dynawometerA 
for the measurement of the useful work of prime movers 
in mills a,..d factories. With 17 illustrations. ContH.ined 
In SCIENTIFIC AMERICAN SUPPLEM�NT, No. 99%. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

TO INVENTORS E. Konll(slo,,!:!. Manufac-
• turer of Fine m.achlne,·y 

and Mod .. I •• offers Speci al  Fncilities to Invent-

=�. a'?U��r����r���t?}!� t!e:s in s:Jtictest ��er� 
work. ¥housands of men have crud':fgougrreallY val­
uable Idea •• which they lack mechanical tralnlnll to de­
velop. Noveltie. and patented article. manufactured 
by contract. 1 S t  Sen eca St., C leve l a n d, Ohlo_ 

I DE'- • 
BICYCLES. 

�:ro'fJ:':,.
te

�r:!:�
n �f r20�:� 

cent. with equal pedal force 
applied. 

Elliptical crank. made to tit 
all makes of wheels. 

-'---:(;::·a7ia�,;:.og-u-e---sm--a�Il· , 2 cents ; larg •• 4 cents. F. F. IDE MANUFACTURING CO.. - - PEORIA, ILL_ 

Parson's Horological Institute. 

3cbool for UIatcblI!aker� 
ENGRAVERS AN D J EW ELERS. 

P- Sena f()T Catalogue and R.ference.. 

PARSON'S HOROLOGICAL INSTITUTE, 
302 Brad ley A venue, PEOR I A ,  ILL. 

N ICKEL  
AND 

ELECTRO·PLATING 
Apparatus aDd lIaterial. 

THE 
Hanson &; VanWinkle Co. 

N ewark, N .  J. 
81 LIBERTY ST •• N. Y. 
35 8£ 37

C
�)(?.t:O�L ST •• 

STEV ENS PATENT 

WINO FIRM JOINT CALI P E RS 
With Wlue and !!let !'!crew. 

OUTSIDE. No. 56 B. 
Price Li.t. by mall. 

n
,stpald. 

8 Inch. '1.00 1 14 Inch. '1.50 18 Inch. $2.10 
10 " 1.10 16 " 1.75 20 "  2.50 
12 " 1.25 All hlllhly polished. 

Ideal and Leader Spring Divider. and 
Calipers, Surface Ganl<e •• and Fine Me.­
cbiui.t.· Tools. p- 11lll8traua catal<JfIU/l 
free to aU. J. Steveus Armll & Tool COu P. O. Box 280, Chicopee 14"a1l8, Matis 

"OTTO'" 
CAS AND CASOLIN E 

E N C I N E S .  
� C\�I�� :. Yn ��r:; ��'iI'!!

n 
pendent of g ... works 

or g ... machine •• 
No Boiler, No nan eer, l 

u. _. 4lJ.OOO SOLD. lS 0 Eneineer. 

The Otto Gas Eng i ne Wks_ .  incorp'd. Philadelphia 

Stave Mill Maohinery 
and Veneer Cuttll1ll. 
Send Jor Ctlt. A.  

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send jar Cat. B. 

Wood Pulp Me.-
chinery. Send J()T Cat. C. 
Trevor Mfll'. Co. 

Lockport. N. Y. 

[APRIL 20, 1 895. 

400 AE R M OTORS 
In our small territory is represented the history of the Aermotor 
and the Aerm�tor C0!Dpany 

f

rom tho beginning to the present 
hour. Tha.t history IS aDO of unbroken triumph. 
Aside from the Aermotor there hue been but feW' 
other windmills put up in our territory-just 
enough with which to compare and 
show the infinite su- periorityof the 
Aermotor in design, workmanship. 
finish (aU galvanized after com pie--
tion), and ability to run and do effective work 
when all others stand idle for want of wind. 
We should have 80ld more, but this region was well 
supplied with wind power when the Aermotor lpo 
peared, it being only 66 miles to Chicago, and had for 
years been the battle ground tor ten or twelve of the 
largest, best known and strongest windmill com. 

r.t?�;'o�
l
�tbRiV.'LS\':= jJl�invr.Em�RO.f Rt PLACI�G WOODEN AND 0 T H E R UNSATISFAC-

TORY WHEELS W I T H .t.ERIIOTORS. You sa, 
y?U have d';1ting the year surpassed any pre-'fIOUS yea.r 8 about one-half, and that 
you expect to last year's output the 
coming for our portion of it, for 

an com petitors in repu· 
StiTH . SalesT, Marengo, 111., 

S7:Sd(j0

f

P; ills 
three way force pump. All dealers should have it or can get it 
to sell at that price. All Aermotor m(On will have it. The week 
follo, ... inl will appear our adVertisement of galvanized .teel 
tanks at 2J6 cents per ,allon, They neither shrink. leak, rust. 
Dor make \Vater tute bad. Aermotor CO. ,  C ....... 

IT Mention the SCIENTIFIC AMERICAN_ 

M A 'N U F A C T U R E OF SALT.-B Y 
Thoma. Ward. A valuable and interesting paper treat­
Inl< of the various method. by which .alt is produced In 
different parts of the world. but more especially In Enl<­
land. Cont.ained In SCIEN'flJ'1C AMERICAN SUPPLE­
M ENT. No. 993. Price 10 cent.. To be had at this 
Office and from all newsdeulers. 

REPAIR B ICYCLES  FOR A LIV ING.  

E:J:)G-E T<><>x.a� 
are often nearly ruined by u.lnll' a grind-
stone not adapted to the work. Our 
quarries produce a large variety of grits .  

. . 

.uitahle for grindln� any tool. . 
...- May 'tVt· send you. our Catfllo(}ut, 

'which '!trill give you some injormatinn ? ' .  
GRA FTON IOTONE C O lll I' ,\ N Y, 

. .. 

No. 80 River Street. GRAFTON. Omo. 

B U Y  
T E L E P H O N E S 
That nre Ilood-n ot " cheap t h i n "M." The dtlIer­
ence In cost I. little. We guarant�e our apparatus and 
��

r
:::!'::n'le� �::�\':.��m"f:l!':i��Mr .r����h ,��

ts. 

WESTERN TELEPHONE CONSTRUCTION CO .• 
'40 Monadnock Block. CHICAGO. 

Largest Manufact ..... r. of T.lephones in the UnUed SiaUs 

NOW READY I 

Fourteenth Edition of 

Experimental Science 

REVISED AND ENLARGED. 
1�0 Paeu and 110 �aperb Cuta added. 

Just the thing for a holiday pre.ent for any man, 
woman.�tudent, teacher, or anyone interested in science. 

In tbe nAW matter contained In tbe la.t. edition wHl be 
fo.uud the Scientific U.e of the Pbonol'raph. the curious 
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er. Electrical Rocker. Electric Cbimes. How to Color 
Lantern Slides. Study of the Stars. and a great deal of 
other new matter wblcb will prove of Intere.t to scien­
tltlc readers. 
bo�g��t:ll��rot�
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P-Se .. d for >I1u.trated circuiar_ 

MUNN & CO., Publ ishers, 
Office of the SCI E N TIFIC A M E R ICAN, 

a81 .ROADWAY. IIBW YORK. 

© 1895 SCIENTIFIC AMERICAN, INC.
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German of Drs. Winckler, Elsner, Helntze, Mlerztnski. 
Jacobsen, Koller, and HeinzerllIljl. With addltlon8 b)' 
William 'r. Brannt and William H. Wabl, Pb.D. (Heid.), 
Sccretar)' of tbe Franklin Instltnte, Philadelphia. lI\\l8o 
l��el��':t1;nb'(,":ri�n;'f,s.C��;:'t

v
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e
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ed, containing an Immense amount and a great varlet)' 
of matter. 

Price $2.00, tree ot postllge to any address in the 1vorld. 

tef::ot t���:::;:.'t!ril�;:,h�e':'.tng:h::.�'ff f�';eb!,f 'ff08� 
to ''''II one '" any part of the World who 1viU furnish his 
address. 

H E N RY O A R E Y  B A I R D  &. CO. 
INIlU8TRIAL PUBLTSHEKS,BOOKS ':LLERS & IMpORTERS 

� I O  Wal n u t  St., Phi ladelphia, Pa., U. �. A. 

D E A F N E S S 
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' .- \\� i h Jo l l ' l!l  (:01l1l1l 0 n  �ellMe .:Il. l' 1 ) 1'11 111 '" 
New sclentillc invention, entirely dlll'erent '- ID construction from aU other devjces. As-
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Tbey are safe, comfortable, ana Invisible; 
1 1  ave no wire or strinR attachment. \ \  rite 
for pampblet. IT Jllention this paper. 
Lou�vY.1�OT��t�o.I��.&� .!:.�vI8g·ky., 

Orum iD pv�'tlOD. and 1122 Broadway, New York City. 

B I -S U L PH I  D E for nse In tbe arts, Killing Insects 
Im��S��

n, 
ll���fac�:::��W�;g An. 

OF CARBON E. R. 'l'A Y LO K, Cleveland, Ohlo 

FUNDAMENTAL P R I N C I P L E S  OF 
BU8iness ; 'l'heir Application in Practice.-A lecture de­
Ivered in the Sibley Col lege Course by '1\ Dunkin Paret. � very intere�thu, presentation of the 8ubject, fnl l  of 
,ructical sthcaestion:5 as to the conditions necesAary to f,btRlIl business and profes�ional success. ContRlned in 

CIEXTI Y I C  AMERICAN SU PPLlm �NT, No •. 998 and 99. Price IU cents eacb. To be had nt this office aDd 
rom all newsdealers. 

Durable-Easi ly Appl ied. 
Tbls rooling I. manufactured 

from uatural Trinidad aspbalt 
materials, and will not dry up 
and become brittle under ex· 
posure to tbe weather as coal. 
tar rootlngs do. IT Send 'or 

{;;.'f���� �� �:rt.1't; 
W A KREI' C H EM I C A L  

& IU ... H .  ( ; 0  • •  S� F u l ton �treet, 
New York. U .  S, A .  

AMEo�t���BE!!!/�A�!!��p CO .  
A Complete SY8tem for tbe generation of a 

CHEAP AND PERFECT FUEL GAS. 
GAS BLAST F U RNACES,  
for all kmds of Mechanical Work, 

H I C H  P R ESSU R E  B LO W E RS,  ETC. 
pr Illustrated Cataloguu on application. 

Address, SO N A SSA U STRE ET. N EW Y O R K .  

ARMSTRONG 'S  * PIPE * THREAD I N G  
-AND-

CUTTING·OFF MACH I N ES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water, Gas, and Steam FIt­

ters' Tools. HIIljled Pipe Vises, 
Pipe Cutters. IStocks anti Dies 

: unit)eTsally acknnwledged t,o be 
BEST. ITSendfar catalog. 

Arm8tronll IUfll'. (;0., 
Brldaeport, Conn. 

COMPOSITION AND CONSTITUTION 
of Certain Alloys.-A paper br. Dr. C. R. Alder Wl1gbt. 
F.R.S .. epitomizing the author 8 experimental inquiries 
Into the subject of the relations of metals to one an· 
other as regards their mutual miscibility or solubility 
when rendered t1uid by heat. With one lIIustr .. t lon. 
Conut.ined in SelF-STIFle AME1HCAN SUPPLEMENT, 
No •. 999 Rnd 1 000. Price 10 cents eacb. To be 
had at this office aDd from all newRdeaIer8. 

ICE M A C H I N ES. C orll88 Enalne8. Brewer .. ' 
and B .. t t l er�' IU achinery. THE VILTER 
MpG. Co .• tl99 Clinton Street, MUwaukee, Wis. 

� ,r �AM 
SPECIALTIES. 

FOOT POWER MACH I N ERY 
Scroll 8aw�Toola, Drllls, Forges, etc. Send � tor 
catalogue. ... 1IkDMa Co., 8a Randolph 8&., (lhl.,...,. 

J C itutif ic !lUttiClU. 
THE t::t:: OLIN �� 

GAS ARD GASOLIRE ERGIIIES, 
FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 

T::a::EJ Ox...Zl.V C3r.A.& ElSl C'frZN'E 00 •• 
222 CHICACO ST R E ET, B U FFA LO, N EW YOR K. 

Itll lllrl e8-Cole8 Ellarlneerl na Co., 39·41 Cortlandt Street, New York, Alrent •• 

A RT ESIAN WE LLS -BY PRO F. E' l N G. Smith. A paper on artesia.n wel ls &8 u. 80urce of 0 
water 8u

r,
PlY. Essential geoJolliooJ condit ions of arte­

sian wei s. Some chemical fe;ltures of artesian well 
supply. Contained in 8CIJCSTI FIC AMEltlCA� SUP. 
Pr.ltM K S'T, No, 943. Price 10 cents. '1'0 be had at this 
Office and from all newsdealers. 

O I L W E L L  S U P P LY GO.  
Mannfactnrers of everything needed for 

A RT E S I A N  W E LLS 
f%"o�I!�:.r in":l'?�!: ';r::,

r 
���gr:,���[11�t� .

. 
Tools, etc. W Wi',;' CIl('I jo,)ur. "na I U!l$, 

awi discnrmt silens nu rrq ruBC. 
Pitliburg, 011 City aud Bradford, Pa. 

�����A�18o�,���C�ort�l�au�dt�S�'t.�. N�·e�w�I�ork. ���r -.': --
B �a.L' !iI A S R1i:STOS C O M P A N Y. Ltd., of Lon. 
don, witb Branches and Agencies throughout the Unit.ed 
��r��' l:���:\�:�:s cf���b

e
: ::)� �WI,f� :�f�e; 

���1�:'e���f:e �
n
o� l����:����::��T!�tr :fes��: 

tical representatIves and travelers are employed. leply 
witb full particniars to Bell's Asbestos Co., Ltd., Soutb. 
wark, London. 

.'i�:�� 
WHITE PINE. CYPRESS, REDWOOD. 

16 Murray St .. New York. I WILLIAMS MFG CO 86 S. Market St .. Boston. , • 
321 Vine St , Philadelpbla. Kalamazoo, Mich. 

PROTECTION FROM LIGHTNING.-BY 
A lexander McAdie. A valuable pa.per dlscu8Ainll the 
effiCiency of hRhtnin� rods and the proper method of 
ere�tlnR them. Contained in SCIENTI FIC A M ERICA N 
SUPP,.EMENT, No. 99S. Price 10 cents. 1'0 be had ut 
this office lind from all newsdealers. 

�e:iC!tW TYPE WHEEL •• 'MODELl L tXPERIMENTAL ·WDftI( • ..w..L .... 11EIlY NOV!lTIEI . LTC. "loW YONt STENCIL .aMI loa NAUAU .! N.Y. .... Telephoning Made Easy 
�or 81.00. 

U8e Reed's Pnenmatlc Cusbion (In 
)'our Receiver and stop all outside •.. . . noise. buzzing, and clicking. Hear 50 

. .
, 
. per cent. better. Sent on (8 bours trial 

t
os� !:.P7�1��=lv!r�i�g!&��rge. 

PI"" AGENTS WANTEll. 
C. IlI A Y NA RD EVANS, ::::---- Sole Agent U. S. aud canada, 

� 107-109 World Bldg., NEW YORK CITY 

MESSRS. MUNN & Co , Solicitors of Patents. have bad nearly 11ft)' 
years' continuous experience. Any 
one may quickly aecertain, free, 
W

b
t��t'i.�I:�/��'i��\.!'ro K[g�

b
V C�� 

�mmunicatiOns strictly conllden. 
��i to �b�

d
r�:. �f=ts and 

PATENTS 
taken through Munn & Co. receive 
special notice In the Scimtijic Anur. 
����fI�lfIl����:�3, :.::.

e
�� I�:::i Circulation of any 8cientific wort. ts a year. Specimen copies free. 

Address ;\IUNN & CO., 
New York. 36\ Broadwu. 

VOLN EY W. MASON " CO, 
FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 

PROVIDEN CE, R. I. 

J !��c �!������u�����! 
and least expensive device for sclentillc or 
popnlar projection b)' electrlclt)'. pr Send 
tor special cirtular. 
1010 cl.\�t�:i�t� ��il�13;r����·S. A .  

SEN 0 ·For Catalogue of the 
Musical Instrument 
you think of buying. Vlo­

lIn� rel!aired by the Crernona 
C. STORY, 26 Central 8t., Boston. Mass. 

TH E ELECT R I C  LA U NC H  CO. 
O F F I C E  A N D  W O R KS 1 8 6 S T R E E T  

MOR R I S  H EICHTS, N E W Y O R K CITY 

MONITOR VAPOR ENGINE A N D  

POWER COMPANY, 
8 EIIIE STIIEET, CIIAND R A PIDS, M 'CHIGAN.  

CA80LINE LAUNCH ENGINES A"D LAUNCHES 

BALL 

�e:t��:rCo�:e�1�n, 'pii'lI�diIIPhf';: tn� the advant8Re to 
bearings and pneumatic tires 
tamed in SClESTIFIC A M EIUCA N 99�. Price 10 cents. 'ro be had at 
all newsdealers. 

The Only Accurate Judge of a COW 
-IS THE-� 8��e��t��Bu�e���1}0��! 

I� . . 
. �:�

I
I'i.�

f
l�!\����':ap:�.:ila'l,�:� 

CREAMERY PACKAGE MFG. CO. 
, . ' 1 to 5 W. Washington St •• CHIC.AGO 

" .  ' pr Please mention this paper, 
N E W  PATENT l'ETRO I.Eli M O I l .  ENGINE. 
Important obvious advantages over all otbers. Abso· 
b'!.\nh�A��r�e ���t�:.p��t�tV;r

e
v���;· co'{.�:ri:��� 

sale (or royalty). Write Box P. 52111. Smltb's Adver. 
tlslng Agency. 182 Fleet Street. London, England. 

It !/OUR' dMler does not kui> this ink in stock 
send 25 cents in stamps to THEO. ALTE­
NEDER d: SON�, Philadelphia. and thev will send you a fuu Blze bottle. 

A C E  T Y L E N  E. THE COMMERCIAL 
SyntheSiS of I l Iuwinating Hydrocarbons.-A paper by 
Prof. V ivian B. I.ewes. read before the J .. ondon Society 
of Arfs. 'l'he production of Rcet.ylene from calCiC cur­
btde (lbtained by mean8 of the electric furnftce. the 
liJlht-giving value of this hydrocarbon. its value as a 
etepping stone to the 8ynthe�is of other bydrocarbvns. 
and its commerCial p08siblltttes. Contained In SCIEN­
TIFIC A M EIUCAN S U PPf.EMF.NT, No. USN. Price 10 
cenLM, To be had at t.h is office and from ull n ewsdealers. 

To manufacture Hardware Specialties. Pat'd Novelties 
I a�d Sbeet Metal Stamping. Lang Mig. Co .• Racine,WIs. 

SENT FOR EXAMINATION BEFORE PAYMENT 

BI C yq���I�i��£���!�:��� LADIES' direct from factory for$50 
Illustrated catalogue explains our new plan. Send for I\. F,S. WAlE.Sa-CO., 155W. WASHIIDTOIIST" CHIWID.ILI. 

sKELETO;lLEas�· 
ARE THE BEST. 

Established 1849. . 
D. W. KOLBE & SON. l339 Arcb St., Phlladelphla. 

! 
IIDE TO ' FIT .JOU. Imported Clotbs-Sults and Overcoats 
from 110 to I2O-tbe styla and IIJ&o 
lerlal you select. We are direct fm. 
porters-gu&r&ntee perfect tit, superIor 
workmanship and finest trImmings. 
:r:8:ft�xr=8�h�8�e�tycft��.� 
With privileC;3 of ex&mination. Write 
tor freecat&logue,sa.mples and measur· 
ing instructJons. 

e TJlE PROGRE88 T .... TLORING CO • .  
182 .. d IM sta .. St., Dept. � Cbl ..... moo 

Telephones 
��r������;:ee5����1���:'�!t�

rder. 
Sultsble for exchanges or private plants. pr Send for Te.timonia/s and Prices. 
Some good territory left for reliable agents. MABON TELEPHONE CO. , R 'CHMOND, VA.  

WA NT E O
Man able to bandle Stste 
A�ency or Branch Busines8 
for regular manufacturing 
bouse. and invest 80me cash 

. capital In merchandise to 
be carried at his headquarters. Applicant please give 
business experience. amount of money he can invest, 
and references. Fair salary and commission to suit­
able party. Address B U Kn "�S !'O H O KT, Sec'y, 31)S l)enrbol'lI !!i t reet.  C H J (!AGO. 

255 
PROPOSALS. 

p
R

��H.
S
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master. We8t Point, N. Y., AprIl 4, 1896.-Sealed propo.· 
�iMflfJID.".t{\ .w�!:�:
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Memorial Hall. Plans can be seen and forms and speci· 
llcations obtained at this office or at the office of Messrs. 
McKim. Mead and White, Arcbitects, 100 Fifth Avenne 
New York City. Tbe right Is reserved to reject anI ana 
Bli proposals. J. B. BELLINGER, captsln and A. I,!. M., 
U. 8. Anny. 

GIOVANNI MINA, 
HAN UF.AcrURER orr 

Piano Organs. 
REPA I R I N G  n ll d  

T U N I NG. 

19 9ULLIV AN STREET, 
N E W  YORK. 

� �I� �li)I,,1�\'I�c\' N INVENTORS . 
Experimental work of every description. Automatic 
machinery de.illned and built. pr Send for circular. 

MAL'I'B Y M�·G. CO., Brooklyn, N. Y. 

F. W. G. WOOD ENGRAVER'S LINER 
All 8izes from No. 1 to 00, for 2 to 26 lines. 

L�'t.�so�l�lfy::..'·.;.i:d��t�n�N-:t.k from 

, ''' . ': · ,  . .  i 1. , : L. � ' . 
hlack Into white. Eve'1/. Tool Gwlranteed Perfect. Price $1 .00 each, or $ 1 0,00 a dozen. An

�
le, Tint., and 

j�
ze
�� W)t���'�ik IJl

f
s
�'!l:: ';��� :::e{'ork. 

Headqnarters for Jewelers' Tools and Supplies. B I CY C L E S '  250 line second·hand pneumatiCS cheap 
, Best new makes � Jlrice. Send for 

big hargBln IIsl. A. MEAD & PRENTISS. Chicago. 

V8u USE  aR IMDSTOMES ?  
U so, we can 8upply you. All slzea 
IlI o l I . l l e d  and U ll lll o l l ll l e d. always 
kept In stock. Remember, we make a 
�:'1,=::,le��:':�r:��' 
Til " ( ! I . EV E l.A N D  STO N E  ( ! O. 

lOld Floor. Wilshire. Oleveland. O. ------
A Valuable Bool{ 

1 2,500 Recei l.t". 7 0 S  Pagea. Pricc $ 5 .  
Round in Sheep, $6. Half·Morocco. 86.1)0. 

This splendid work contsins a careful compilation of the most useful Receipts and Replies given In tbe Notes 
and Queries of correspondents as publlsbed In tbe !'Oci. 
e n l i lic A m erlcnn duriIljl the past IIftr years ; together 
with many valnable and Importsnt addItions. 

h�::�lIi��Vn����:nlb�at':�b
e
�nh:�'::f.fr a�� 

bein" represented. It Is b
r,
7ar tbe most comprebenslve 

volume of the kind ever p aced before the pnbllc. The work lOay be regarded Il8 tbe prodnct of tbe stnd. 
les and practical experience of the ablest cbemists and 
workers in all parts of tbe world ; tbe infonnation given 
being of the higbest value. arranged and condensed in 
concise form convenient for ready use. 

Aimost every inquiry tbat can be tioou"ht of. relating 
to formulre used in the various manufacturing ina us­
tries, will here be found answered. 

Instructions for working many di1Jerent processes in tbe arts are f!iven. 

pr����ry ':.�IY H':i3 i�nt�'lf��� ':��h �h"�
c
ps g� b��i� 

value in tbeir respective caJIings. 
Those who Bre In search of Independent business or 

smployment, rel8tin� to the bome manufacture of sam· 
pie articles, will lind In It bundreds of most excellent 
slll<gestions. pr Send lor .Descript;". C.rcular. 

MUNN &. 00., Publishers, 
8CIBNTIPIC AMERICAN OFFICE, 

361 Br.adw.�. New Yerk. 

© 1895 SCIENTIFIC AMERICAN, INC.



�L'lverfigemenf$. 
1I1UH N A lt Y  R A TES. 

I n s i d p  Pn:;re. ench i n Ner . i o n .  - .,.:; c e n f fil  n l i n e 
II n c i, P U lI c .  e u � h  i 'hw l' l i o n .  - • $ 1 . 0 0  n J i l l t'  

rr For some classes of Advert'isements, Special and 
Highe-r rates a re 1wl u i red. 

'l' b e  above are eharges per agate l ine - about eight 
wonls per l i ne. 'rhis notice shows the widtlJ of the l i n e, 
a l ld  is set in agate tvue. fo-:nf.!rav in�s may h ead adver. 
t l � ements at t h e  Sartle rate per agate l ine. by measure­
ment as t h e letter press. Adverti sements must be 
reeeived at Publication Office as ear l y  as 'J'hursday 
murning to appear in the following week's issue. 

Crescent Bicycles. 
$75 { No. I ,  (for MEN), 2 8  i n .  W h e e l s ,  2 3  I b s .  No. " (for LADI ES), 26 i n .  Wheels ,  22 1 b s .  
$50 {No. 2, (for YOUTHS) ,  26 in.  Wheels,  2 1 %  I bs. 

No. 6, (for M I SSES ' ,  26 in.  Wheels. 24 Ibs.  
$40 { No. 3, (for BOYS ) , 24 in . Wheels,  21 1 b s .  No. 6, (for GIRLS ,' ,  24  i n .  W h e e l . ,  23 Ibs.  

For ex perienced f'iders d esirin g a reliable l i ght w�ight Bicvcle, we reco m m e n d  our CRESCENT 
�RCHER, 20 IbS. ,  28 in.  Wheel.. PRICB $90. 

l/tusiratd Catalogu, Free on Applicat!on. 

WESTERN WHEEL WORKS. \ ���A���K, 
MAN UFACTURE O F  B I C Y C LE S . -A 
very comprehensive article  giving t h e  deta i l �  of con­
�t r llction of every part of t nese vehi cle�. W i t h  15 en-
�,';��;(�r.�T, N ��9

t
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H��� �atrh�� 
office and from all  newsdealers. 

: ..................................... : i� $85 . AND $ 1 ()O ! : , ' : i �if1g of ftlf 'toadS ! 
• • 
: FIVE MODELS-LADIES' AND MEN·S. : • • • Weights. f8 10 2.5 pounds., : : 40 ,. Call1oCJue sonl 'ror postaoe. _ 

i RlOE A MORARCH�K[fP IN fRONT i 
• d • i MONARCH CYCLE CO. : 
: Q1ICAOO. u. s. A, : 
• • • .'o.�'Now, V""'. Mem",,1So Oet",,� o.a-, �.I.aIo! . 
: EF"ro;.;. ICty. Sen F� Portlana. TCJi'Oiito -0, --- -' • 
..................................... .: 

KEUFFEl & ESSER co ,  �r l::;\?�e��� N ., Y .  
BRANCH ES : 

111 Madison St., ChiCRj!'o. 708 Locust St., St. Louis. 

Drawing rI aterials 
Esser's Patent Pivot JOint Compasses, the aeme of 

perfection, superior to all otber pivot joints. Handsome 

twelve page pamphlet U How t o Select Drawing Instru­
ments," sent free o n  application. 

PR I ESTMAN SAFETY O I L  ENG INE 
.. Phenomenally low in cost of operation."-Franklin Inst. 
N E ITH E R  

s'rEAM 
N OR 

E !'W I N EER 
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c
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ing, Pumping, M i l l ing. etc . 
PRI ESTMAN & COMPANY,  I nc. 
Front and Tasker Streets, 

) 

The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 

This C o m pany own s Letters­

Patent  N o .  46 3 , 5 6 9 ,  granted 

t o  E m i l e Berl i  ner N oyem­

ber 1 7 , 1 8 9 1 , for a combined 

Tel egraph a n d  Telephn n e, 

coyering all  forms o f  

M icrophone T ra n s m itters 

or contact Telephon es. 
\ 
i 

i: ,-L --���-�� 

J c itu t i f i c  �tlttrinlu. 

I ,N · Dc5 IGN ·  fI N I SH  
-WoRKf\AN 5 t1 I P 

jTRcNGTH � .  

THE · AC!\L · or 
I(YCLc·Pf�c(TION 

... f. '1' A� 
�, ;a' � .. 

OVERMAN W H EEL CO. 
Makers of Victor Bicycles. 

New York. Chicago. Detroit. 

D I F F I C U LT ", I N T R I C A T E  P R O B L E M S  
espec i a l l y  sol i c i ted . T wenty years' ex- :"I'i � perl ence I n  h i gh-c l a s s  stea m e n g l n eer- � 
I ng. H O LLY ST E A M  E N C I N E E R I N C  
C O . ,  P r ov i d ence, R .  I .  

OUCLAS' 
E IS T H E  BEST. ,.IT FOR A KIN�. 

OR D OVAN'; 
�KI'N�IKALNI'M.,� •. u CALF. 

FIN[ CAII&KANGAim 
3.!!.O POlICE,3 SOLES. 

$n�.9 .2 . WORK INGMEN!S 6< • EXTRA F I N E '  • 
$2. $ 1 .7.§ BOYS'SCHOOLSHOEl 

Over·Ono MillIon 
W. L. Douglas $3 & $4 Shoes 
All our shoes are equally satisfactory 
They give the best vslue for the money. 
They equal custom shoes In style and fit. Their wearing qualities are nnsurpassed. 
The prices are unlfonn,--stamped on so'" Prom $1 to $3 s:oved over other makes. 
� If your dealer cannot supply you we can. 

M ETA L 

GAR DEN I ER'S,----- Ready May I st. 

Ready Help for LOt:omotive Engineers 
Tbis little Book is one of the most practical works 

ever published on the subject, with a great amount of 
information of immense value to Engineers and Fire­
men. Price 5 1 . 00, postpaid, to any address on re-
ceipt of E�VJ'AR D  M E E K S ,  P u b l isher,  Phi lad e l p h ia,  Pa.  

r ........ ········ ................. , i Kombi . . ,� I 
I 

Camera • ""-I 
$3.50 .. 
SMALLEST CAM E RA MADE j i Oarry it in your �ocket. Size 1!Jfi :x2 in. Weight 4 oz. , 

takes 25 pictures WIth one loading. Made of seamless . 
metal, oxidized silver finish. Size of picture 1 i n .  SQ • •  The slmplest camera made. Any boy or girl can use it . •  

I :����� f��� �g�t��� l�te� L"M: b�� 
itf1I:tin- t25ex osur�) 20 dR, extrn. �e develop yourZ I negatives if desired. I l l ustrated Booklet Free. , Alfred C. Kemper, Mnfr. , 208 Lake·st . . Chlcsgo, 

I BBANCBES-�����::lW.&��:�;�;a�e. w. ; .. <0ee4 ........ -� ............................ .. 

AGENTS WANTED 
FOp' FINE TOOLS IN EVrRYSHOP. 

" CAT:�g�J�R �.H.BESLY & (;0. 'AND AGENCY. CHICAGO, I LL.U.S.A.-

TOWERS A N D  TANKS 
PAT E N T  SECTIO NAL 

ALL  IRON  TOWERS  
of 4 and 1 2  Col u m n s ,  

for 'Yater Works. Cities, r:rOWllS, 
and l\ianuiactories. 

PLAI N ,  ALL W O O D  TOWERS 
E L EVATED TA N K S  

f o r  Automatic F i r e  Sprinkler Plants 
l\IA X (T}<'_A CT(T H EHS lB<' 

l It O :\'  a ll d  S'!' E ': "  'rA :\ H� S. 
L o u i s i a n a  Red Cypress Wood Tanks 

a S p e c ialty.  

W. E, CALDWELL  CO . ,  
2 1 9  E .  M a i n  Street,  

L O U I SVI L L E ,  KY.,  U .  S .  A.  

� t .· I· l i ll l.£, I I I . ,  P. O. B o x  148. 
Is where you mu�t uudl'f!!;s for 
printed m atter and informa­
tion regardi l lg t h e  

Motor of tbe 1 9 th Century, 
Used all y  place,  by any one, 

tor any purpose 
Many i lll itatioll8.  

Th N M " -=:s Only one original. 
e ew odel ";:���,::.nR�,".:;:�:n. Charter Gas E n g i n e  Co .  

�mingtQn AI ! 6NOO :.!tP.���O 
U N EQUALED D U RABI LITY. 

U N R IVALED S PE E D. 
Many Notable I m p ro v e m e n t s .  

a ll N D  FOR I LLUSTRATE D CATA LOc:.UE.  
WYCKOFF, SEAMANS & BENEDICT, 

327 BROADWAY, NEW YORK. 

P · nicyclt!s,  \\�:ltcheB. GUllS, 1 :ul!l!irs.  lhrness, rlC� S�Wil ll!.' :\ 1 :l C l i i ut'I' . ( )rj.!:UlB, P h  n U B .  :"lI lel',·.roo ls  
:-'cnlt:8 of :dl  v trietieil :mll  WOP o t h e r  :Irl l c J e8 .  
Lists lrce.  CHICAGO S C A L K  C O . ,  Clilcago . l l J .  

LApRIL 20, 1 895 . 

ENG INES n oi J e1'� n n d  \lac b i n e  T o o l � .  New 
, and Second-hand. Send stamp for papf"r "Machinery &: Suppl·ies." \Y . P. Davis, Rocbe8ter, N. Y. 

E M E R Y • �hi;!� a�J
e

�:ind����d�� prfe�: 
Quick proces� an d l arge stock. When in a turry. 
buy of 'I' ll  E 'I'A N I 'I' �; CU .• NEW YORK CITY, 

CINCI N N A T I. and STHOUHSBURG, PA. 

$8.°0 
Size of 

Pictu res, 

3Yz x 3Yz in, 
Wei ght of 

Camera, 

21 OZ. 

THE B ULLET. 
A roll  film camera that hits the mark eyery time. 

It's a repeater too ; shoots 1 2  times and can be 
Reloaded in Daylight. 

The Bullet is fi tted with our new automatic 
shutter. O n e  button does it aU-sets and releases 
the shutter and changes from time to instantaneous. 
Achromatic lens. Handsome finish. 

An lIIustrated Manual, free with every instru­
ment, explains its o peration and tells how to fi nish 
the pictures- but h 'we do th e rest " when you prefer. 

EASTMAN KODAK CO. 
Camera Catalogue Free. Rochester , N. Y. 

ElY T H R U S T  C O L LA R S  
) � " L . ,r . 
at priCe to � u i t  

m ost lJuyer. Dealers 
i n  tJhafting w i l l  consult t h e i r  
i nterests in writin� f o r  Price 
List and Discounts. 

THE GOUVEHNEUU MACHINE Co., Gvuverneur. N, Y. 
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ar E";'!' A  B I . J S l I l>; U  1 S 4 5 .  
The M o s t  P o p u lar Scient ific Paper i n  the World  

O u l y  $3.00 n Y e n l', I n c l u d i n g  Postage. 

\V celd Y -.. :i� N ll lllbel'� n Y e n }'. 

This ,,' i d e l )·  c i rc u l a t e d  and splendidly illustrated 
paper is  publ i sbed weekly. Every number contai ns six­

teen pages of usef9.1 informat ion and a larg'e number of 
original engravings of new inventions 30lHl di scoveries. 
representing Engineering 'Vork8, Steam ,l1achine ry. 

New InventiOIlS, Novelties in llecll anic�. lIanufactul'es, 

Chemistry, Rlectricity,'rel e!!rapb y. Ph otograplJy,  A rchi­
tecture, Agriculture, Horticulture, Natural H istory, 
etc. Complete list of Patents each week. 

T e l ' m ",  of � n b�cl· i p t i o ll . - One copy of the SCIEN­

TIFIC Al\IERICA� will be sent for one 1}ear · 52 numbers­
postage pl'e pald,  to any subs�ri !Jer ill t.iw Unlt(,l\ �tate�, 
Canada, or !\fexico. all receipt of 'I' h l 'ce U u l l a  I ' ''' by 

the publishers ; s i x  montb s, $1.50 ; three months, f1.00. 

(� I II b"" - Special rates for 8everal names, and to Post­
masters. 'Vrite for particulars . 

1'be 8afest way to remit is by Postal Order, Draft, or 

Express Money Order. lIoney carefully placcd insine 
of envelopes, securely sealed, and co rrectly addressed, 
seldom goes a8tray, but i s  at the sender's risk. Ad dress 
nll ietters and make aJl orders, drafts. etc., payable to 

III U N  N & (; 0 . ,  3 1H H l' o n d w a ), .  " e ,.. \' .. J ·I, . 
--�-­

a a T H E a a  

Jtitntitit �uttritan JUP1,lttntnt 
'l'b i s  is a separate and dh.tinct puhHcation from T H E  

S CJ E :\ T l }' ] C  A M B H 1 C A X ,  b u t  i s  uniform t h erewi tb i n  

s ize. every numuer contain ing' sixteen large pages full 
of cngrav ings, many of which are taken from foreign 
papers and accompanied with tran t'llated descri ptions. 
'l' I I E  SC I BX T I [>' ) C  Al\I B l tI C A �  SUPPI .. K'II.ENl' is published 
weekly. a n d  i n cl udes a very wide range of contents. It 

pre�el� t s  the ll108t recent paper� h y  emi nent writers in 
all  t h e  prinCi pal departments of Science and the Useful 
Arts, emhraci ng Biology. Geology, Mineralogy, �atllral 
H i st ory, (.eography, Arc h :eology. A stronomy. Chemi:;!­
try. El cl!t ri( · ity.  l� ight,  Hcat, :\l('clian i cal Engi neering, 
�tf!alll lUld Hailway EII!!ineer i n g  :;\[ i n iug, sll i p Buihling, 
�lari l le Ellgil leering, Photography, 'J'echnology. :L\l anu. 
facturing Industrie�. Sanitary Engilleeriuj!, Agriculture, 
Horticult ure, Dome8tic Ect,nowy, Riography .  MediCine. 
etc. A vast amount of fresh and valuab l e  information 
obt.ainable in no other publ i cation. 

'111('. fII Ol5t 'i11lPOrtU l l t, 1'; l I lji llt't'l' j l l !1  ll"'orks, ?t-lech anlsms, 
and :!\Ianufactures at home aud abroad are il lustrated 
and deseri bell in the � U l'l'Ll-;l\n;�'r. 

Price for the SllPI'LKM EXT. for the United States, 
Canada, and Mexico. $b.OO a yea r ;  or one copy of the 
SCI E X T I F I C  A :\l E H H'A !,\ amI one co py of the SUPPLE-

1\1 EXT,  bot,1I mai l ell for one year to one address for $7.00. 
Single copie8, 10 cents. A dd ress and remit by postal 
order, eXl)reS� money order. or check. 

.H \: N N & CO., 31H B r o a d w n y ,  New York. 

---{!\}-- . 1Gnil cliug C;£cliti o ll. 
TIl E  S(,I ENTJ}' I C  A M E IU (,A N A R (, B I T J.: (, T S '  A N D  

B V l l.DEHS' EJ) l l'l U X  i �  i ssued m o n t h ly. $2 50 a year. 
Single copies. 25 cents. 'l'h i rty·two large q uarto pages. 
forming a l arge and splenoid )Iat!azine ot· Archi tecture, 
richly a d orned w i th dt'lJfl l l t  plates 'in colors, and w i t h  
otlIer ftne engravings ; i l l ustrating the m o s t  i n t eresting 
exampl es of mod ern Arch itectural COllstruction and 
allied subject s. 

A spf!cial feature is  t he presen t a t i on i n  each num!Jer 
of a variety o r  t h c  latest anll !Jest plans for private resi.  
dence�. city and country, incl u d i llg t h ose of very mod· 
erate cost as well  as the more expensive. Drawings in 
perspective and i n  color arc given, together with Plans, 
Descri ptions, Locat ions. E:stimated Cost, etc. 

The elegance and cheapness of tll i s  magnificent work 

$18 b b tiful littl C $125 have won for i t  the L a l'!:cst ( � i I 'Cl i l a l i f)1I  o f  any 
a 

u
��:ni���nt Plea8;re ��

o
:t; fg� Architectural publi cation in the world, Sold by all  nr Send for 6O-page illus ea/aloq. newsdealers. $2.50 a year. Remit to J. H. RUSHTON. CANTON, N. Y. 
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