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THE AMERICAN PUBLIC HEALTH ASSOCIATION. II in mathematics and literat ure. If he studies properly 

The seventeenth ann ual meeting of t h is association and passes his examinations honestly, he will have to 
is to be held in Brooklyn, N. Y. , on October 22d to 25th work hard. At the end of the term he graduates. The 
of the presen t  year. The objects of the association are expectations which have been formulated during the 
the advancement of sanitary science and the promotion terms of study will at first vary for each case. But un­
of organizations and measures for the practical appli- less he has influence, the prospects of each graduate 
cation of public hygiene. At the forthcoming meeting, will appear identical after a lllOnth. With all his educa­
it has been decided to take a step in advance, and have tion, the engineering world will offer no place for him. 
an exhibition of everything available adapted to the As week after week passes, his eagerness to be at work 
promotion of health. 'l'he synopsis of this important will grow until he is ready to begin a second education 
and interesting feature includes nine divisions, sub- by working at anything approaching engineering, for 
divided i nto forty classes. The di visions embrace the any rem uneration or for none at all. Now imagine 
d welling, schools  and educa.tion, cloth ing, food, sani· some young workman fretting about his want of ed u' 
tary engineering, public health administration, labo- cation. In a fit of supposed inspiration he resigns his 
ratory and " Red Cross " work. It  is to be held in  the position to begin a course of study at some school or 
hall on the corner of Fulton and Pineapple Streets, college. The grad uate whom we have pictured above 
froUl Octo ber 22d to December 1 st, and is to be open to would feel his fortune made if h e  conld step into the 
the publ ic. The subjects to be considered more par- disconten ted workman's place. It is the old story; 
ticularly at the meeting embrace infant !llOrtality, every one is discontented with his own work, and 
rail way and steamship san itation, cooking, contagious envies that of others. 
and epidemic disease, vaccination, and the sanitation The above may read like a disparagement of the be' 
of public buildings and institutions. The membership nefits of education,  but it is not. An educated man 
of the a8sociation consists of about eight hundred will learn more in a shop in a month than an unedu­
persons, including many prominent physicians and cated apprentice will in a year. But education alone, 
sanitarians. Its object cannot be too highly com- 01' even the happy combination of education and ex' 
mended, and the idea of giving a practical interest to perience, are not enough to insure success. The wel l  
t h e  occltsion by a n  exhibition, with the consequent known figures o f  the percentage o f  business failures 
awards of diplomas and medals, is worthy of all praise. may be cited. Of one hundred b usiness enterprises 
There is no reason to doubt that the exhibition will be that are started, it is said that only th ree succeed. A 
taken advantage of by mauy inventors in this line of professional career may safely be considered a business 
work, and that the first. health exhibition in this enterprise into which some llloney and much time has 
vicinity wi l l  be the prelude to a long series of what been put as the capital. Very few succeed. The rea' 
our E n glish n eighbors would call I, healtheries. " sons for failure are the same for the professional man 
Ame rica in many ways is in ad vance of other countries as for the merchant. The indefinable q uality, usual ly 
sanitari ly.  The extensive use of water has made ela- termed executive ability, is as necessary in one case as 
borate sanitation a necessity, and m uch talent has in the other. A man who will lead in business, if his 
been devoted to the subject hertl. \Ve shall  watch with attention had been directed to other lines, would have 
interest the progress of the exh ibition, knowing that achieved a f\uccess in professional life. Energy, perse' 
American sanitarians and inventors give it the best verance, thtl art of dropping completely anything that 
basis for success. does not conduce to the end in view, the placing 0/ 

A. N. Bell ,  M.D. , of Brooklyn, is chairman of the temporal success as the summum bonum of at least one's 
committee on exhibits. J. H. Raymond, M.D. ,  also of daily exertions, these are needed as much for financial 
Brooklyn, is chairman of the executive committee. success in professions as in the l.[lerchant's office. 

----.. �' __ , • So many young men are now graduating from oul' 
THE PROFESSIONAL AND PRACTICAL ENGINEER. technical schools, and the ranks are being so largely 
The correspondence of such a journal as the SCIEN- recruited from Europe, that college acq uirements are 

TIFIC AMERICAN, one devoted to the scientific life of rated rather low. After graduation, a; term of years of 
the world, i ncludes many letters from aspirants to pro- poor rem uneration lies before the aspirant for a place 
fessional life aski ng for advice. One writer will wish in the scientific world. After the struggle seems partly 
to know what steps to take to learn electrical engineer- over, some reverse may occur that will put him back to 
iug ; another will ask whether a college course is es- the starting point. Professions have as distinct and as 
sential to a mechanical engineer ; another, holding a many failures as have business ventures. After a fail­
position in a shop, wil l ask whether he should leave it ure or loss of position comes the weary struggle to get 
and go to college. Many such q ueries are confidently back "into the swim. " A human life has not time fOI' 
referred t.o the editors of this paper for solution. With many such. cycles. 
the most definite desire to assist such aspirants, specific Such considerations are not pessimistic, but are the 
advice can but rarely be given. The personal element reverse. Instead of looking for a change to be reached 
enters so largely into the problem of life, that a con- by abandoning one's position and goi ng to college, keep 
fident answer can not be based on letters alone. the position and make the change in yourself. Study 

Professional l ife is generally felt to be something out- at home in  the evenings. Real ize the fact that a year 
side of the business circle. Different q ualities are. sup- of study is nothing, that four or five years will be 
posed to be essential to one or the other vocation.  needed before it will tell .  After a year the problem of 
The business man feels himself on a separate level from the applicability of scientific knowledge to your life 
that of the scientist. The latter, on the other hand, is will be solved, as well as the practicability of obtain. 
too apt to wrap himself up in an en velope of self-con- ing it yoursel f. If it is in you to work up the ladder, 
sciousness, and assu me an intrinsic merit, due to his you will find that in nine cases out of ten it is yourself 
status, that shall supplant his personal defects. But who can supply the essential study and work. After 
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stances of IIlen who have attained fame and distinction 
from pursuing their studies alone and u naided. The 
self-made and self-ed ucated have done IIlore for 
America than have all the graduates of her colleges. 

A young man who enters a technical school has be­
fore him three or four years of study of a very severe 
kind.  Before entering h� must be pretty well versed 

out a four years' course in a technical institute, it i�  
his own fault. He m ust not blame circumstances for 
a personal failure. 

THE NICKEL AND COPPER MINES AT SUDBURY, 
ONTARIO. 

One of the attractions of the recent meeting of the 
American Association for the Advancement of Science 
at Toronto was the excursion immedia.tely after the 
meeting to the region of Huronian rocks n orth of the 
Georgian Bay, under the direction of Drs. Sel wyn and 
Bell, of the Canadian Geological Survey ; and one of the 
most interesting features of the· excursion was some 
hours spent at the Stobie and Copper Cl iff mines, 
which are worked by the Canadian Copper Co. , and at 
the Murray mine, which belongs to an English com­
pany. These mines are near Sudbury, which is about 
300 miles west of  Ottawa on the main line of the Cana­
dian Pacific Rail way. 

The mines of this region are all n ew. Indeed, it was 
the b uilding of the Canadian Pacific Rail way only a. 
few years ago that re\'ealed the presence of nickel and 
copper ores in payi ng quantities. The ore is massive 
pyrrhotite (magnetic iron pyrites), carrying from 2'5 
to 6 per cent of nickel, and associated with consider­
able chalcopyrite (copper pyrites). Traces of platinulll 
and other rare metals have been detected, while gold 
occurs in paying q uantities at several localities on thf\ 
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OCTOBER 5, 1889.1 
Algoma branch of the Canadian Pacific. southwest of 
Sudbury. The sulphides seem to impregnate some­
what lenticular beds of diorite. These beds have a 
high dip toward t,he northwest, and extend in a rather 
Irregular line from Victoria of:l the North Channel, 65 
)niles from Sudbury, northwestward to an undeter­
mi ned distance beyond Sudbury. 

Through the courtesy of the Canadian Copper Co. 
�pecial engines were placed at the command of the 
�;eologists, and with Dr. Peters, the able superintend­
ent of the mines, as a guide, the Stobie mine was visit­
ed fi rst. This mine is worked as an open quarry, with 
shallow adits into the side of the hill. The ore is low 
grade, running only 2·5 per cent of nickel and the same 
(If copper, and is not smelted by itself, but is used as a 
flux for the ore from the Copper Cliff and another 
Juine belonging to the same company, which carries 
f\onsiderable silica. The Stobie mine was opened 
I,h ree years ago, but not m uch work was done at it for 
n year. 

The principal mine of the company is the Copper 
Cliff, located about four miles southwest of Sudbury 
on the Algoma branch. It was opened in 1886, and 
was first worked as a quarry in the face of  a cliff; but 
now mining is confi ned to a shaft which pierces the 
bed at an angle of 45°, and has reached a depth of 
5()0 ft. The ore is high grade, carrying 4 to 6 per cent 
of nickel and 6 to 9 per cent of copper, but the abun­
dance of siliceous gangue necessitates the use of the 
Stobie ore, rich in iron, as a flux. 

The most modern methods of reduction are employ­
ed. The ore is  roasted in the open air in  great heaps, 
each containing 1,000 tons of broken and crushed ore. 
These piles are ignited by means of wood, which burns 
for about 24 hours, raising the sulphides to the tem­
perature of ignit ion, when the sulphur in them main­
tains the combustion for two months. From the roast­
ing heap the material goes to the smelt.ers, which are 
water-jacketed cupola furnaces with forced draught. 
�rhere are two of these smelters at work, o�e of which 
has been in operation without break since early in 
.Tanuary, while the other has but just been finished 
and started. Each has a capacity of 100 tons of ore in 
�A hours. 

The matte prod uced by these furnaces varies in 
richness from that which carries 15 per cent of nickel 
and 25 per cent of copper to that which contains more 
than 20 per cent of nickel and 30 per cent of copper. 
Matte below the minimum just given is put through 
the smelter again. Nothing more than this crude re­
tIuction is attempted at the mine. Most of the matte 
is shipped to England, though some of it finds its way 
into the hands of Joseph Wharton, the nickel king of 
the United States. 

The company operating these mines o wns about ten 
square miles of mining country, and will undoubtedly 
become one of the greatest mining companies in the 
world, though as yet it has opened but one mine, the 
Evans, besides those just described. The efficient 
chemist of this company, Mr. F. L. Sperry, was the 
fortunate discoverer of the interesting new mineral 
sperryl ite, PtAs" in the screenings from the Vermilion 
gold mines, 22 miles west from Sudbury, on the Algoma 
branch. This new arsenide was described in full by 
Professors Wells and Penfield in the ,A merican Jour­
nal of Science for January, 1889. 

The M urray mine lies a mile and a half northwest 
from Sudbury on the main line of the Canadian Pacific. 
Work at it  was begun only last June, but it bids fair 
to become a very valuable property. The ore taken 
out is intermediate in richness between that from the 
Stobie and that from the Copper Cl iff mines. An in­
teresting fact in connection with this mine is  that this 
i"�the locality at which a cutting by the railroad first 
revealed the fact that there was valuable ore in the 
region. 

But one other company is operating in this vicinity ; 
it is the Dominion Copper Co. ,  which is doing pre­
liminary work five m iles north of Sudbury. 

E. O. HOVEY. 
.. ,. � .. 

DAMAGE BY WATER IN PERU. 

The tremendous power of water, sho wn by the re­
cent disasters in the United States and elsewhere, 
finds ample illust,ration also in tbis country. The 
Oroya railroad, famous as one of the most remarkable 
pieces of engineering in the world, has furnished fre­
quent examples of this power. 

From the sea level at Callao it climbs to an eleva­
tion of over twelve thousand feet at Chicla, a distance 
by the road itself of eighty-six miles. 

Crossing as it d oes deep valleys and clinging to the 
sides of lofty mountains, it was in its conception a 
challenge to the forces of nature, and has frequently 
been called upon to withstand their wrath. The last 
rainy season caused more serious damage than ever 
before experienced. 

Traffic above San Bartolome has been suspended for 
some months, and aside from complications with the 
government which have prevented any great outlay, 
the bridges cannot be restored for many months. 

On March 21, in search of a suitable site for an ob­
serving station for Haryard College observatory, 1 

$citutific �mtricau. 
rode on mule back past the Verrugas viaduct, said by M. Clement hereupon informed M. Lair that the 
the Peruvian press to be the finest in the world. How· ministerial warrant empo wered hiln to use force. " In 
ever this may be, it certainly was a magnificent struc- t hat case," said M. Lair. "I give way; but you will 
ture, spanning one of the deep "quebradas " so com- recognize in your report that I have only yielded to 
mon among the foothills of the Western Andes. It force. You will also tack on to this report the written 
was situated at an altitude of 5,836 feet above sea level protest which I hand you in the name of the com­
and was 575 feet in length, and supported by three iron pany." 
columns, the center one of which was 252 feet high. A very amusing incident marked the seizure of the 
These columns rested on solid foundations of masonry, telephone office in the Avenue de l'Ooera. The artist 
so constructed as to withstand any ordinary flood. of an illustrated journal was sketching the scene in the 
Looking up to it from below, it seemed im pregnable, office, when M. Clement went up to him, took his pa­
so m uch so that a few days later at Matucana, on my per from him, and forbade him to �ketch the scene. 
way back from Chicla, when news came that the ver- I The seizure of the departmental offices was gone 
rugas viaduct had been washed away, no one would through with the same formalities and the same pro-
believe it. tests. 

The next day I passed the place again. As on my 
way up, there was only a trickling stream emptying 
itself into the Rimac a little way below, but in no 
other respect did the valley present the same appear­
ance. For half a mile below the bridges were masses 
of debris, huge bowlders and piece::; of iron brought 
down by the water. 

.. t .... 
Tile "Hoop Snake"-tlte Black Snake not 

Poil!6ollous. 

The SCIENTIFIC AMERICAN has been requested to 
answer the following questions : " Is there such a 
thing as a 'hoop snake, '  and has anybody ever seen 
one, or a specimen of one?" The way the . .  hoop 
snake " is said to move about is thus :  It takes its The Yerrugas valley, although narrow, extends back 

an immense distance into the foothills of the Andes, tail in its mouth, coils itself in an ellipse, and moves 

and receives the rainfall on vast slopes that rise to the around like a hoop. "If there is such a thing, where 

height of 10, 000 feet. At this time there was a tre- can I see a specimen, or III what work is it described?" 

mendous fall of rain, or "cloud burst," and in a few There are many persons who uphold the existence 

minutes, in place of a petty stream, there was a broad., of the" hoop snake," yet all reports and declarations 

deep torrent bearing down the steep valley immense that have been advanced in its favor have all proved 

bowlders. Without dou bt it waR these masses of rock, to be totally un reliable. The anatomy of a snake 

th rown with such force against the central column,  alone is sufficient to prove that hoop-like progression 

that accomplished the destruction of this bridge, made is impossible. The hoop snake has never been describ­

by the Baltimore Bridge Company at a cost of about ed by any naturalist in  any standard work on reptiles, 

600, 00() soles, or $420,000. and no m useum nor collection in the world contains a 

On June 15, in the company of Mr. R. B. Hubbell, specimen of it. It exists only in the minds of the 

superintendent of the railroad, I visited San Bartolome, ignorant and unscientific, .and it must be classed with 

where extensive repairs were going on. Near this vil- ghosts, mermaids, winged snakes, sea serpents, and 

lage is a deep cut terminating in a narrow valley fishhook-tailed fishing snakes. 

crossed by a small iron bridge. The bed of a stream' The second q uestion is : " Is the bite of the black 

usually dry had been carefully prepared for flood by snake poisonous?" The common black snake of the 

enlarging it and paving the bottom near the railroad United States, Bascanium constrictor, is not armed. 

with heavy smooth stones, to faci l itate the passage of with poison fangs and glands, and conseq uently is 

stones and other materials brought down in time of non-venomous. Its specific name, constrictor, is a 

flood.  This stream crosses the railroad at right angles. misnomer. Linne, its first describer, who never saw a 

An eye witness of the event, who was obliged to run li ving speci men, was wrongly informed that it crushed 

for his life, says that the fall of water was so sudden its prey in its folds like the boas. 

that the descending mass presented a solid wave front The black snaktl of Australia, Psetulechis porphYl'ia­

twenty or more feet high. In five minutes the bridge ens, is a venomous species much dreaded by man. 

was carried away and the natural outlet of the stream C. FEW SEISS. 

was blocked with stones and mud and the torrent • • • I .. 
turned through the deep cut along the track of the Natural Gas in Wbeellng. 

railroad. I The natural gas supply is becoming scarcer every 
In spite of this abru pt change of direction, within I day in Wheeling, and there is especial com plaint 

an hour the cut was filled for a distance of several' among the manufacturers, who had hoped that during 
hundred feet with a mass of stone!; and mud to a depth warm weather they would have all the gas they need­
of from ten to twenty feet. Some of th ese stones ed. For several weeks past the Riverside Tube Works 
weighed several tons, and could not be removed by and.PlatG Mill have been very greatly bothered b y  
derricks without blasting. One w h o  bas seen the lack o f  gas, and a t  times during the day have been 
steep sides of these rocky valleys full of great bowlders compelled to lay off until the flow became bett.er. This 
barely waiting some force to remove them, will not was especially  the case recently, and the company is 
wonder where Nature found the material for working now getting things i n  shape as rapidl y  as possible to 
this ruin. S. 1. BAILEY. go back to the use of coal in the tube works. The 

Chosica, Peru,  July 2 5 ,  1889. Bellaire Mill  has gone back to the use of coal , and is 
• , • , • using it in  all dl·partments. The Labelle is also receivin g 

Seizure oC tbe French Telepbones. a very inadequate supply of gas, and it is understood 
An incident recently took place in Paris which well they contemplate a return to coal in all departlllents. 

illustrates the real nature of the so-called repUblican Several of the other mills and other man ufactories are 
government of France. On that day, being on the eve in the same position. The manufacturers have at last 
of the elections, the government took possession of the come to the conclusion that something m ust be done 
telephon e  lines in the most arbitrary manner. It was to protect themselves, and in view of this state of 
done as follows : affairs the prospects are that a thorough test will soon 

At 10 o'clock twelve engineers or sub-engineers, des- be made in this vicinity for gas.-Register. 

ignated by M. Cael, d irecting engineer of the district of • , • , .. --------
Paris, each accolllpanied by a pofice commissary, pre- Sad Fate oC Mr. Donkin, the Mountain 

sented themselves at the twelve Parisian telephonic Pbotographer. 

offices. In each of these offices they were received by Those who are fond of seeing the magnificent photo­
a manager or high official of the General Telephone graphic views of m ountain heights which are now on 
Company, assisted by a sheriff's officer. exhibition in the picture shops do not real ize the dar-

'rhe government hoped, by proceeding on a Sunday in� that is required to procure them. One of the 
to these various violations of domicile, to avoid the boldest of these mountain photographers was Mr. 
legal reports of the ministerial officers ; b ut, thanks to Donkin. His views of the Alps are famous, and he set 
an ordinance of the President of the Tribu nal of Com- out a year ago to duplicate h is achievements with the 
merce, the sheriff's officers required were authorized to camera in the monarchs of the Caucasus. In ascenrl­
work Sunday. These officers l imited them selves, how- ing Mount Dychtan, however, the adventu rous ph o­
ever, to verifying the facts. They could not draw up tographer fell  a martyr to his enterprise. For a long 
their reports till the next day. tillle it was known that he had been killed, but the 

In presenting himself before the delegates of the manner of his death was in doubt, and there were pain­
telephone company, the police commissary read the ful rumors current that he had been slain by the na­
ministerial warrant of August 30, consecrating the seiz- tive�. But to ascertain the facts a party led by Mr. 
ing, and ordering the takin g  possession of the premises I Dent, the president of th e British Alpine Clu b, Cl illl bed 
belonging to the telephone company. After this read- Mount Dychtan to search for evidence. They found 
ing the police commissary informed the representatives the photographic outfit of the unfortunate man at t il .. 
of the company that he had received orders to place brink of a precipice under such circumstances as to 
the engineer of the Administration of Posts and Tele- leave no doubt that he and his companions had sl ipped 
graphs in office, and to warn the office employes that over the edge and been instantly killed. 
it was this new functionary they had henceforth to ....... 
obey. It was M. Clement who arrived at the Avenue Tangent Galvan ometer. 

de l'Opera agency. 
" Do you give way before the ministerial warrant I 

have read to you ? "  asked M. Clement of M. Lair. 
" Not at all , "  answered the chairman of directors of 

the telephone company. " We shall only yield to 
force." 

In the tangent gal vanometer described on page 181, 
current volume, the inner coil of no resistance is a cop­
per band, the outer coils are of  copper wire. of the fol­
lowing sizes and approximate lengths: Coil b. I5() feet 
of No. 18; coil c, 336 feet of No. 24; coil d, 373 feet of 
No. 30; coil e, 368 feet of No. 34. 
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A HAND EXERCISER FOR PIANISTS. tending up the sides of the sieve, so that when the speed , and may be actuated either by a hand shipper 

A simple device, so small and ligh t that it can be sifter is closed and the crank turned , a rotary motion or automatically. In the cut the automatic system is 
conveniently carried i n  the pocket, and designed to af· will  be given to the sieve. The ashes are brought to shown. A centri fugal governor acts upon a long screw 
ford ready means for exercising each and every muscle the sifter in a circular pan of the ordinary kind, to be that moves the shipper in one or the other direction, 

BIDWELL'S POCKET HAND EXERCISER. 

of the hand and wrist, to attain elasticity and rapidity 
of action as well as strength, is illustrated herewith, and 
has been patented by Mr. G. H udson Bidwell ,  of No. 
145 West Sixty-first Street, New York City. The de­
vice, as shown, is made with a light chain or cord, hav­
ing a stirrup at one end and a snap hook at the other. 
For exercising the wrist and forearm, a heavy rubber 
band, with eyes or r ings at the ends, is connected with 
the snap hook and with a bar adapted to be placed up­
on the back of the hand or the in-
ner faces of the fingers, this bar to 
be held from displacement by a 
short band and ring to be grasped 
by the hand that is not bein g  exer­
cised. Bands of different degrees 
of elasticity are connected with the 
snap hook, for use as desired, and a 
finger cap is provided, which may 
be brough t int� engagement with 
any of the eyes or rings, to facilitate 
the exercising of the individual fin­
gers. This device is designed to do 
away w ith m uch of the annoyance 
and tedium of piano practice. 

••••• 
AN IMPROVED ASH SIFTER. 

An ash si fter desil:ned to be en­
tirely dustless, and the labor of 
operating which is very l ight, is 
illustrated herewith, and has been 
patented by Mr. Joseph E. Crosby, 
of Westfield ,  N. J. The ash box 
proper has a hinged door at one 
end,  secured by a hook and eye, 
and has an opening on top for about 
half the length of the box. At the 
side of this opening is  hinged a 
sieve box, also having a hinged cover, the whole adapt­
ed to fold down and close the openi n g  in the top of the 
ash box, as shown in the sectional view.  '1'he sieve is 
cylindrical in form, its bottom being closed by a disk 
centrally journaled on a stub or bolt in the lower end 
of the sieve box, and rods pass up on and are attached 
to two opposite sides of the sieve, to form projections 
extending slightly above its top or open end. A crank 

CROSBY'S ASH SIFTER. 

placed bodily in the bottom of the sifter when in its 
open position. '1'he ashes are not poured in,  as in some I other sifters. The hinged cover of the  sieve box is then 
closed down and hooked in place, and the sieve box 
itself is closed down upon the ash box, leavi ng n o  
openings for the escape o f  dust and ashes, when the 
rotating of the sieve by means of the crank turns the 
ashes down out of the ash pan and sifts them thorough­
ly, the ash pan normal ly  remaining in position against 
the bottom of the sieve from the centrifugal force given 
by the turning of the crank. After the sifting is com­
pleted, and the dust has settled, the coal remaining 
fal ls back into the ash pan when the sieve box is again 
raised to a vertical position. 'fhe hinged door at the 
end of the ash box provides for the ready removal 0 f 

I the ashes when desired, or a suitable removable re­
ceptacle may be placed there to receive the ashes direct 
from the sieve and obviate the necessity of any re­
handling. 

.. f.'" 
THE EVANS SYSTEM OF FRICTIONAL GEARING. 

A new departure in a well known subject of engineer­
ing practice is always of i nterest. We illustrate in the 
present issue an i mprovement in frictional gearing that 
may be properly termed such an innovation. It is the 
Evans frictional gearing. The simplest application 
may be seen in two cylindrical or straight-faced band 
wheels. If  such wheels are pressed together, and i f  
one is  driven b y  power, it will cause t h e  other t o  re­
volve, provided the frictional coefficient of the contact 
surfaces is high enough. In the Evans de vice this neces­
sary element is introduced by the application of a short 
endless belt, which is placed so as to encircle one of the 
wheels, the driven one. It does not fit i t  tightly, but 

EVANS' FRICTIONAL GEARING AND GOVERNOR, 

JORRES' SHUTtER OPERATING DEVICE. 
[FOR DESCRll'TlON SEE PAnE 213.] 

80 as to m aintain a constant velocity. It is easy to see 
that a simi l ar system could be used for automatically 
changing a constant speed of motion into a variable 
one, as where a gas engine has to drive a pump at vary­
ing speed. 

The application of this gearing to dynam o driving is 
of special i nterest. O wing to high speed and shortness 
of belts, much difficulty has been experienced in this 

class of work. Air cushioning, ac­
companied by slipping belts, has 
occasioned much trouble. In many 
cases space is of value, and short 
and inefficient belting has to be 
used. The Evans gearing enables 
the motor to be placed near the dy­
namo, thereby economizing space, 
and does away with the usual diffi­
culties experienced with belting . 

. It affords an instance of straight­
faced pulley transmission , alluded 
to in  the beginning of this article. 

The power of the gearing has been 
shown experimentally by compar­
ing it with that of an ordinary belt . 
Both were subjected to the same 
strain of tension for the belt and of 
compression for the gearing, and 
caused to work against each other. 
The belt was foun d to slip, while 
the frictional gearing held intact. 

The address of the company is the 
Evans Frictional Cone Co. , 85 Water 
Street, Boston, Mass. 

...... 
AN IMPROVED LAMP. 

The accompanying i llustration re­
is considerably longer than the circum ference of the presents an improved lamp recently patented by Mr. 
wheel in q uestion. If with the band in position the Joseph E. Bissell, of Bartold, Mo., Fig. 1 showing a cen­
two wheels are pressed together, a very:high coefficient tral sectional e levation of the lamp burner, Fig. 2 a side 
of friction is established, and one that is i ndependent view of the longitudinally slotted w ick-protecting cylin­
of the tensional stren gth of the belt.  The wheels can der,  and Fig. 4 a plan view of the burner. The lamp is 
be made to grip with great power, and an Evans belt provided with an Argand burner, which has a cap plate 
thus applied will cause an ordinary belt to slip. with a th readed neck, the cap plate being formed with 

On these l ines a variety of applications have been I two apertures at opposite sides of this outer tube or shell, 
made. In all of them a loose frictional belt is  em-
ployed, and the shape of the pulleys driving and driven 
are arranged to conform with the work to be done. In 
the simple case of two straight-faced w heels any de­
sired variation in size, so as to modify the velocity, 
may be given to the wheels respectively. Si mple m e­
chanism for pre�si ng the pul leys together or releasing 
them is used when machin ery is to be thrown into and 
out of motion. 

Right·angle gearing, a substitute for miter-cut cog­
wheels, is the next step. For this purpose the two 
wheels ha\'e coned faces, so that when i n  ful l  contact 
their axles shall be at right angles to each other. A 
conical belt is used, which surrounds l oosely one of 
them. To throw them i n  and out of gea.r, the shaft 
carrying one of them is moved either in the direction I of its axis or at righ t angles thereto. The end wise mo­
tion of shaft is, for many reasons, the most ad vantage­
ous, and h as been adopted by the compauy. 

One of its most important appl ications is to variable 
speed gearing. For such purpose two long truncated 
cones are used , arranged with their axes parallel.  This 
brings the base of one opposite the truncated apex of I 
the other. A n arrow belt loosely e ncircles one of I them. It is held in place by guides. When the cones 

1 
2 

BISSELL'S LAMP. 

rod is centrally jonrnaled in the hinged cover of the are pressed together they are in gear, and the driving and the upper ends of a U-shaped air supply tube enter 
sieve box, a round cover to fit on the top of the sieve cone will actuate the other with a velocity dependent and are secured in these apertures. This tube em­
being fixed to the in ner end of this rod, this cover h av- on the position of the belt. This may be sh ifted from braees the lower part of the burner, and is apertured 
ing notches to engage the projections of the rods ex-. end to end of the cones, giving a very wide range of in the upper side of its bend, the lower open end of the 
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central air tube registering with the opening and being another cap, extending also to the binding posis of the 
soldered or brazed thereto, so that air entering the up- alarm bel l .  With the water at its normal level, as 
per ends of the U · shaped air supply tube will pass shown in the i l lustration, the floats balauce each other, 
down ward to its bend and upward through the central , but on the rising or falling of the water to the position 
air tube to the flame. The lower end of the outer tube I of either float, the levers pivoted on the central arm 
is also secured to  the U-shaped air supply tube at the are til ted to raise the rod carryi ng the upper float, so 
upper s ide of the bend to form two oil supply openings, that its upper prolongation reaches the contact poi nt 

AN IMPROVED BAND CUT TER AND FEEDER. 
The accompanying i l lustration represents an attach­

ment for thrashing machines for cutting the bands of 
the sheaves of grain and delivering the grain to the 

WANDS' PRICE INDICATOR FOR SCALES. 

which al low the oil to flow freely to the wick, no trans­
verse oil  supply tubes leading into the outer tube being 
neoossary. The upper ends of the U ·shaped air supply 
tube are protected, and the draught steadied and regu­
l ated, by overhanging caps which project from a ring 
on the outer tube above the cap plate. 

AN IMPROVED HIGH AND LOW WATER ALARM. 

A device for attachment to steam boilers, water 
tanks, etc. , to give an alarlll when ·the water or other 
fluid falls below or rises above the p rescribed l imit, is 
i l l ustrated herewith , and h as been patented by Mr. 
Daniel H.  Streeper, of Norristown, Pa. A sui table 
vessel is vertically connected with one side of the boiler 

of the wire connected with the battery, thereby com­
pleting the electric circuit and giving notice by means 
of the bell that the level of the water is eithel' too high 
or too low, a poin t  which is d etermined by looking at 
the water gage. Fig. 2 shows a modification of the de­
vice, in which the tilting levers are fulcru med in  slotted 
cones connected by a section of gas pipe, the upper 
cone being attached to the top of the cap . .. . . , . 

AN IMPROVED PRICE INDICATOR FOR SCALES. 

An attachment  for weighing scales, designed to indi­
cate the value of any fraction of a given unit of weight, 
at any price per unit from one to one h undred, is illus­

trated herewith, and has been patented by Mr. Lucins 
L. Wands. Two cone-shaped indicators are used , di­
vided into sections running at right angles to the axes 
of the cones, each section divided by lines parallel with 
the axis of the cone, and in connection therewith are 
arranged strips divided into sections corresponding 
with the cone sections, and numbered from two upward 
upon one strip, on which all the even n umbers appear, 
the sections of the other strip being n umbered with the 
odd n umbers. In connection with the cones is a mech­
anism whereby they are each rotated by the movement 
of a balaFllling weight, the movelllents of the cones be­
ing in  proportion to the distance traversed by the 
weight u pon its supporting beam, while, to facil itate 
the reading of the cones, wires are provided which run 
in close proxi mity to the surfaces of the cones, lind di ­
rectly above and parallel with their axes. For further 

COOK'S BAND CUTTER · AND FEEDER FOR THRASHING 
MACHINES. 

feeding drum of the thrashing machine. It is a pa­
tented invention of Mr. Henry C. Cook, of Mount Joy, 
Iowa. The main axle of this band cutter and feeder 
supports the side beams of an elevator over the table 
of which travels the usual endless belt, t.he outer end 
of the lower shaft carrying t,he pul leys operati ng the 
endless belt, having secu red thereto a pulley over which 
passes a belt driven from the thrashing machine with 

THE REMINGTON-LEE MILITARY MAGAZINE RIFLE. 

above and below the water line, so that the water wil l  
stand at the sam e  level i n  the vessel and in the boi ler. 
To the inner sirl e of the cap of this vessel is attached a 
down wardly extending arm, forked near its upper end, 
and to this arm two levers are centrally p i voted, one 
at the lower end of the arm and the oth er at the point  
where it is forked. To the ends of these levers, at  one 
side, is pi voted a rod carrying at its upper end a 
float, and to the opposite ends of the levers is pivoted 
a rod carryin g  a float at its lower end. The rod carry­
ing the upper float is prolonged u pward through a 
short section of tube in the cap, and to the upper end 

I )��,�}\\. 
ST REEPER'S ELECTRICAL HIGH AND LeW WATER 

ALARM. 

of this  tube is clamped a cap through which projects 
the contact point of a wire connected with one pole of 
a battery. A wire connected with the other pole of 
the battery is received in a binding post attached to 

information relati ve to this price indicator address Mr. , which the attachment is used. On the side beams of 
He witt Boice, Rondout, N. Y. the elevator is a frame supporting a hopper with the 

-- _ _  n • • •  , .  usual central openIng leading between two longitudi-
THE REMINGTON-LEE MILITARY MAGAZINE RIFLE. I nally fluted rol lers, one of which rotates in fixed bear-

This is the gun which has received the most pro- ings and the other in transverse slots, where the ends 
nounced recognition by the British government as of its shaft are pressed by springs, so th at the roller will 
their service arm to take the place of the single-load· yield according to the size of the sheaf fed th rough the 
ing Martini-Heury. opening. On a transverse shaft mounted at the rear of 

It has also q uite recently been officially adopted by the frame to turn in  suitable bearings are formerl four 
the United States Navy Department, and orders have crank arms, in pairs standing diametrical ly opposite 
been executed at the Remington Armory for a supply and at right angles to each other, two of these arms 
for the new cruisers, using Union metallic cartridges of being adapted to operate knives mounted to swing 
caliber 0 '45, 70 grs. 

The suceess of this gun in the hands of the un-
d isciplined Chinese troops during the Tonq uin cam-

I paign of  1884 when pitted against the magazine rifles in 
the h ands of the French, and with its other and more I recent  triumphs in competitive government trials, both 
i n  this country an d in Europe, pretty clearly determine 
the superiority of this type of magazine gUDS. The 
cal iber of  the Lee rifles sold to the Chinese was 0 '433,  
llsing the same cartridge as is used on the regular 
Rem in�ton rifle of Spanish Illodel, which has been sold 
all  o ver the world, and interchanging with the ammu­
nition snp plied with that famous weapon. The cali­
ber adopted by the E nglish government is O 'S ! '  It is 
not surprising, therefore, that the other n ations of 
Europe are adopting systems which, if not wholly of I 
the Remington-Lee type as to breech mechani sm, are 
in other particul ars q uite like i t, France alone retain­
i n g  the tubular magazine in connection with a smoke­
less powder for which they claim wonderful penetra­
tive power. Hartley & Graham, Nos. 17  and 19 Maiden 
Lane, this city, are the manufact urers of the Reming­
ton-Lee magazine rifle, and will take pleasure i n  exhi­
biting the gun at their warerooms. 

DURING the Conemaugh flood. thirty-two locomo­
tives, some of them weighing 91,640 lb. , 'were tossed 
about like corks, 23 of them bei n g  conveyed an aver­
age d istance of 1, 347 feet down stream, one going 4, 844 

feet, the shortest trip being 480 feet. 

ADAMS' WATER WHEEL. (FOR DESCRIPTION �EE PAGE 213.] 

directly under the rollers, to cut the band of the sheaf 
held between the rol lers, while the two other crank 
arms give a swinging IlIotion to shakers located along­
side the .kniJ1eS and 
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band is cut. Each of the shakers consists of a bar of pries and l evers in the hands of the workmen ; one 
tapered at its inner end, where it is notched on top, and putting in a pin here to keep the curve secured, and 
each of the knives consists of a steel plate pointed near others sti l l  pressing and tugging away to bend still 
its inner end and provided with knife edge teeth. more. Thus, when at last a piece arrives at the shed, 
Our engraving is made from a photograph of a ma- I the workmen have only to raise it aud drive the rivets 
chine now in use, and which is said to g ive good satis- horne through the corresponding holes in plate and 
faction, feeding the grain properly spread from the frame, the foreman having shown them by reference 
elevator belt directly to th e drum of the thrashing to his drawings exactly how it is to fit. 
machi ne. A feature of the work on the Maine is the use of elec-

.. , • • • tricity as a d riving and forcillg power i n  putting the 
BUILDING THE ARMORED CRtrISER MAINE. parts togAth er on the structure itself ; the first time, 

The building of a sted ship resembles in  its first be i t  said, in  the h istory of ship building, that it has 

stages the bui lding of a wooden one. First comes the thus been employed, and so far, for it has only recently 
keel, then the ribs. The framl's are set up, the bend s been introd uced, gives good promise. .. The subdivi­
and curves following the desired lines with mathema- sion of power aboard a ship ullder construction, for 
tical accuracy. Practically speaking,  the result is a use by the workmen at different parts of the frame­

girder. The skeleton ship could  be made to rest on its work, would, " says Assistant Constructor Woodward, 
foot and heel, or poise upon its cen ter, and the devia- "be possible in several ways, either in sending it  aboard 
t ion from a straight l ine would be slight. The steel the ship by a wire rope in transmission from a stearn 

cruiser Maine, in course of construction at the Brook- engine on the dock, the rope turning a system of shaft­
lyn Navy Yard, is now in the skeleton condition, most ing and belting, or 1;>y using hydraulic pipes to drive 
of the frames being up. ·When compl eted, Iilhe wi l l  be l i ght and portable engines. The fi rst is  costly in time 
the largest vessel ever built for the United States and labor to establish, the second is impracticable, be­
Navy, being of 6, 648 tons displacem ent. The m ammoth cause in the winter the water frp"''l:es in the pipes. As 
shed where the work is  in  progress was. erected during 
the c ivi l  wal', and is situate at that point  of the water 
line of the Brookly n  Na vy Yard where a small flat­
bottomecl ferryboat plies back and forth along a rope 
connecting the cob dock wi th the mainland. Doubt­
less, to its con structors, the dimensions of this shed 
seemed sufficient for the longest craft that was likply 
to be built. Yet the prow of the Maine, with its steel 
ram and spur, extends many yards into the open. 
Inside this shed nearly three hundred men are now at 
work. 

Steel ship b uilding is now become a science, the con ­
structors of the Maine working over charts and draw­
i n g  boards, and poring over l ong lines of figures in  th e 
second story of a big granite buildin g, instead of d i­
recting' the shaping of the hull on the spot, as in th e 
old days of wooden ship building. Then the ship­
wright moulded the bends and knees by rule of thum b, 
shaving this a little, or sawing and chopping that one 
to make it  fit ; a fe w inches this way or that was of 
no consequence. But now, every frame, every brace, 
every girder, inqeed every plate, is fashioned in wooden 
strips in the moulding loft from figures furnished by 
the designer ; the length and bread th, and even the 
curvature, of the part bein g  closely looked to in the 
rolling shop or upon the cast iron slabs of another de­
partment, before it  comes to the building shed. 

About a year ago the keel platps of the Main e  ar 
rived at the yard , and the work was begun of laying 
the keel . The plates are laid i n  an unbroken line from 
stem to stern , sOllie of them being flat, sOIIle vertical ; 
40 feet deep in the midship section, and 35 where free 
from tqe second hull , the keel l ine being scarfed at  the 
stern post and the forefoot. After the keel was laid 
the transverse frames were raised-lowered would 
be a better term, as they are slung from cranes, each 
frame bein g in two parts, because of the w eight and 
unwieldiness. There are eighty-four of these below the 
protective deck, made of angle bar 5 by 3 inches and 
weighing 10 pou nds per foot, the xeverse bars being 4 
by 4 inches. They are braced by longitudinal frames 
extending also between the protective deck and the 
keel blocks, the weight and strength of these being in­
(lreased forward and abaft the double bottom. The 
longitud inal frames run uni nterruptedly from stem to 
stern, and have been designed and set w ith the pur­
pose of supporting the shock of ramming as well a� 
keeping the structure i n t act. 

It was found necessary to erect a house in the yard 
in which to store the various parts of the Maine as 
they arrived from the steel works. This house is called 
th e plate rack, and is 191 feet long by 31 wide. I n  it  
the plates for the hul l  are laid out or set  up on end in 
regular order and num bered so that a master work­
Illan can tell at a glance where each belongs. The 
contract with the steel works in Pennsylvania where 
the work is being done cal ls  simpl y for so many pieces 
of this or that size or shape . The contours. bends, 
eurves, and rivet-hol i n g  are all done i n  the navy 
yard shops. The frames or plates, as they are needed, 
are fi rst shaped so as to exactly correspond with pat­
terns that have been made in the moulding loft. These 
patterns are made of thin strips of wood affixed to­
gether so as to follow the exact lines of each piece. A 
plate, for exam ple, fi rst goes to the roller shop, where 
i t  is sllloothpd out between two great iron roll ers, 
being passed backward and forward an d given its pro­
per inelination, thence to the punching shop, where 
it  i s  punched for riveting on the h u l l ,  also a work of 
gl'eat care, for unless the holes be exactly in place they 
will not correspond with th eir m atel> in the frames. 
At last comes the operation of countersinking, taking off 
the bulging edge about the holes and countersi nking 
the orifices to receive the head s of the rivets. The frames 
are first taken to the furnace house and the forge, 
being then hu rried upon the bending slabs, a great 
raised flooring of h eavy steel plates perforated with 
holes. The wantl'd shape haYing al rpady bepn laid out 
in chalk. tbe piece ie  bent this way t!.ud tha.t by means 

CASTINGS FOR RAM BOW AND STERNPOST OF THE 
MAINE. 

to electricity, the only trouble has been in finding a 
motor that will bear the rough use and exposure. 
After some experiment we found that several of the 
established electrical companies possess such motors. 
In  the present method of utilization , the dynamos for 
generating are set up in the tool shop, beini! oper­
ated from the main l ine  of shafting there long si nce 
established. A secondary battery of 50 cel ls  is used as 
a regulator to al low for variation of speed in the IlIain 
shafti ng. The current i s  cond ucted to the building 
ship by ordinary cond u ctors and distributed so as to 
en ergize the various motors i ll use. " 

The Maine has two bottoms or skins,  braced stoutly 
one over the other, so that in case she strikes upon a 
rock an d tears the under hul l  or skin, the only effect 
will be to admit the water between the two hu l l s  and 
give her a lower set in the water for the loss of buoy­
ancy, but remaining staunch and seaworthy. It  may 
be said, in passing, however, that the precaution of 
double hulls would not save henf she were ru n upon a 
torpedo properl y placed ; though even then, unless the 
hull were badly sh attered, the watertight compart­
ments which d ivide her hull  into isolated sections 
migh t serve to keep her afloat. 

Each compartment of the double hull is complete, 
havi ng a separate section, an d may be flooded or 
em ptied by means o f  powerful p UIllpS and ejectors, 
theiolQ b"ing �Qrmect'ld I\,il W'i!ll with the Vari91l!l aud 
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separate compartments between the protective deck 
and the false bottom, the number of each being set in 
an indicator in the engine room and requiring but the 
pressure upon a valve to do their work. In the water­
tight compartments below the water line, and above 
the false bottom, are the magazine, shell room, and 
military stores room. 

Not until after the Maine is  launched will the great 
steel armor belt be fitted that is  designed to protect 
her water line froIll hostile bol ts. The reason for this 
is the great weight it will add, and con seq uently greater 
difficulty of launching. This belt will  be made up of 
solid steel piece� , 13 inches thick, the first tier resting 
upon what is cal led the armor shelf, which will be seen 
by reference to the frontispiece immediately a-top the 
girders where the perforated beams end. These slabs 
of the arIllor bel t will be backed by about four feet of 
solid oak and, at certain points, be still further sup­
ported by (mormous coal bunkers. 

The protective deck, which covers all, wil l have a 
maximum incl ination of four feet, the plane of it being 
3 inches, and the slope 4%,. 

Looking at th e model of the Maine up in the design­
er's room, she is seen to be, when complete, a bark-rigged 
vessel, her bow sheering into a formidable ram just be­
low the water line, the stern coming in board instead of 
going outward at the quarter rail (see Fig. 2), with con­
sequently no overhang and nothing above the water 
line to indicate that she possesses a stern post or a rud­
der, for th� latter are dpeply submerged. 

With brace and stretching piece, the flanges of the 
stern post will  be held, the same being used as sup­
ports for the end of the propeller shafts. Both stern 
and stem posts are of cast steel, rabbeted for the bot­
tom plating to get a stout inset and powerful clamping ; 
the under ends scarfed to the plates of the keel with 
canting-frame strengthenings to increase the backing 
of the ram. The rud der, a ponderous piece of steel , 
will be seen illustrated in the lower right-hand cornel 
of the frontispiece, the eternpost and its lever in 
Fig. 3. 

The engines and boilers are being made in a private 
works, and will be put aboard when the ship is 
launched. The engines will be of  the vertical triple. 
expansion type, having eight boilers and three fur­
naces. The screws will have three blades, with 1\ 
diameter of 15 feet each. There will be a coal capacity 
of about 800 tons, and, if the promise made for her 
should be realized, will be good for 17  knots nnder ful l  
headway, and at 10 knots hllad way be good for a voy­
age of 7,000 miles. Her battery wil l  consist of four 1 0· 
inch breech-loading rifles, mounted two and two in 
echeloned turrets ; six 6-inch breech-loading rifles ; and 
a secondary battery of rapid-firing small guns, some 
below, some on the main deck, and a full battery ot 
them atop each of the military masts. 

Besides these, there will be seven torpedo-launching 
tubes or guns, four of these being on the berth deck, 
and three below t he water line. There will be a bolt 
of 500 pounds weight fired from the iO-inch guns, the 
charge beI ng 250 pounds of powder, the maximum 
range 9 miles. Both in the fore and after battery there 
will be a total weight of 2. 200 pounds of solid metal 
that can be thrown at one discharge, and from either 
broadside about 100 pounds more than this. She will 
spread 7, 1 35 square feet of canvas with everything 
clapped on, and carry a crew of about 350 officers and 
men. 

Vine and OJlve In A J gerla. 

In British Consul-General Playfail" s report to the 
foreign office on the agriculture of Algeria, it is said 
that viticultnre in that country is beset with many 
dangerl". In spring, hailstorms frequently destroy the 
young shoots, the flowers are often ruined by fogs, and 
the ripe fruit by the sirocco. The most serious enemy 
is, of course, the Phylloxera, but the officials have 
been fairly successful in dealing with this pest. An­
other is the altise, a smal l beetle that causes great de­
struction, particularl y when in its larval condition . 
The mode of k illing the altise commonly adopted is to 
place bundles of grass alld vine cuttings around the 
yard when winter is approaching ; in these the i n sects 
conceal themselves in large com pact masses, and the 
whole is then set on fire. Other diseases are the oidium, 

anth1'achnosis, peronospera, and chlo}'osis. It is cal­
culated that the want ot intel l igent treatmen t of these 
diseases causes the owners of the vineyards to lose an­
nually nearly a third of the crop. The olive seems to 
grow everywhere in Algeria except in marshy ground,  
and attains dimensions quite  unknown on the north. 
ern coast of the Mediterranean. 

.. , . ,  . 
ProC. George H. Cook. 

We have to an nounce with deep regret the news 01 
the death of Prof. George H. Cook, State Geologist 01 
N"w J ersey, and vice-president of Rutgers Oollege. 
He died suddenly at his horne in New Brunswick, on 
the afternoon of Sept.ember 22, from failure of the 
heart, in the 72d year of his age. In a later issue 01 
this paper, his l ife will be given at greater length. He 
was one of our most active scientific workers, and his 
d�ath iii a blow that will be widely felt. 
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AN IMPROVED WATER WHEEL. 

A turbine water wheel designed to reduce friction 
and increase the effective attainable power is illustrat­
ed herewith, and has been patented by Mr. Henry J. 
Adams. of North Jay, Me. The buckets of the wheel 
extend in a reverse spiral line down its sides, and the 
wheel is inclosed in a casing made in two sections, a 
lower cy lind rical section fitting loosely over the buckets, 
and a larger upper section having a sinuous peripheral 
wall,  at the base of which is a flange, the top of the 
casing being closed and the bottom open. The inner 
bends of the sin uous peripheral wall of the top casing 
are on the  l ine  of the periphery of the lower section of 
the casing, and the outward bends form guides for the 
water to the wheel, openings or gateways being made 
at the inner bends and extending partly al ong the outer 
bends. Hi nged to the sinuous peripheral wall within 
the top casing are gates, conforming in contour to its 
sinuous surface, so that when the gates are open, a 
curved surface will be presented to facil itate the pass­
age of water to the wheel. The outer edges of these 
gates have lugs at the top, movable in incl ined slots in 
a flat ring on the top of the casing, so that as the ring 
is rotated in one direction or the other the gates will 
be opened or closed, the ring having teeth on its inner 
edge meshing with the teeth of a pinion on a vertical 
shaft provided with a suitable handle or lever at its 
u pper end. To obtain the full and best effect the buck­
ets have a downwardly and backwardly trend ing and 
cu rved upper portion, starting from a vertical line at 
the top equal ing in  length about the height of the 
water inlets, and a lower portion, ending in a vertical 
line at the botto lll , extending from the curved upper 
portion in a reverse spiral l ine, the concave 
face of the curved u pper portion gradually 
widening at the edge or lip as it continues 
into the lower portion, while the bu ckets 
are concave on their face and have a convex 
back surface throughout their length. 

.. , .  � . 
Large Bending RoHII. 

The large bending rolls that the Niles Tool 
Works are now building for the Mare Island 
Navy Yard, San Francisco, possess very in­
teresting features. This machine will bend 
mild steel plates 2 in.  thick by 22 ft. wide. 
It is guaranteed to bend armor plate 1% in. 
thick by 22 ft. wide. The work is done by 
four forged rollers, two in the center, ar­
ranged one vertically  over the other, to grip 
the sheet between them, and one on either 
side of the center to bend the sheet. 

All the rollers are solid forgings. The cen­
ter rollers are 32 in.  in diameter and 22 ft. 
6 in. long in the body, and weigh each 65,000 
lb. The side rollers are 26 in. diameter, of 
the salDe length as the center rolls, and 
weigh 45,000 lb. each. The center rollers are 
geared together and driven by a pair of 12 by 
16 in.  reversible link engines. By these roll­
ers the sheet is carried through. The side 
rollers, which bend the sheet to the req uired 
cu rvature, are not geared , but revolve by 
friction against the sheet. They are raised 
and lowered by heavy screws driven by a ·  
pair of 10  by 12 in .  reversi ble l ink engines. All of the 
operations are controlled by levers conveniently placed 
for the operator. The weight of the machine complete 
will be about 220 tons. The rollers were forged and 
turned by the Cleveland City Forge and Iron Company. 

.. . . , . 

AN IMPROVED SHUTTER WORKER. 

A device by mean s of which window shutters Illay be 
opened or closed without raising the sash, and so arrang­
ed that when the shutter is opened it is held against ac­
cidental displacement, is  i l lustrated herewith, and has 
been patented by Mr. Ralph W. Jorres, of Thomaston,  
Conn.  Fig. 2 represents the device applied, with the 
shutter in open position, Fig. 3 being a sectional view, 
and Fig. 1 a view in perspective. To the window casing 
is secured a bracket ha\'ing an upwardly extending pin­
tle, and with a stop or li Ill it plate, and a recess which 
serves as a bearing for the outer end of a shaft extend­
ing i nward through the window casing, the inner end 
of the shaft having an operating handle. This  shaft 
carries a segmental gear on one side, and on the other 
a flanged eccentric section, as shown in  Fig. 3.  To the 
corner of the shutter or blind is  secured a horizontal 
disk carrying a segmental bevel gear, the disk being 
cen trally apertured to receive the pintle on the bracket 
secured to the window casing. To hold the shutters in 
open or closed position, keepers are provided, formed 
with vertical flanges. With the parts as shown , when 
the operati ng handle of the shaft is turned to swing 
the shutter to closed position, the shutter is first raised 
vertically, carrying it  clear of its outer keeper, and as 
the shutter is moved to a closed position the gears 
pass from engagement with each other, and the p.ccen­
tric flange again bears on the under side of the disk 
secured to the shutter. permi tting th e latter to gravi­
tate to its lower position within the l ine of the flange 
of the central keeper on the window ,lim. 

1titniif i t  �tutrf, .an. 
ELECTRO-PLATING DYNAMO.* 

The electro-plating dynamo differs from an electric 
lighting dynamo chiefly in its winding. For metallur­
gical work a large current of low voltage is required. 
For electrotyping, an electro-motive force of three to 
four volts is  sufficient, while for nickel plating it should 
run up to about six volts, and for silver plating to 
about five. 

In a small dynamo, like the one illustrated in Fig. 
1, it is impossible to secure as wide a range of electro­
motive force or of current as can be real ized in a 
larger machine, but by varying the speed and by in­
troducing more or less resistance in the external or in­
ternal circuit, the current can be adapted to most 
URes of the amateur. In the construction of this dy-
namo all of the dill1en�ions of the 
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If on starting the machine a deposit is made on the 

cathode, the connections are correct. If, however, no 
deposit appears, the conductors should be transposed 
either at the dynamo or at the plating bath. 

Large wire should be used for carrying the current. 
Within certain limits the electro-motive force of the 
current Illay be varied by changing the speed of the 
machine, and the current may be control led by insert­
ing resistance into the external circuit or into the sh unto 

The hand power dynamo referred to above may be 
converted into a shunt mach i n e  by arrangi ng the con ­
nection s accord ing to Fig. 3, but it wi l l  be necessary 
to introduce resistance into the sh unt or field mag­
net circuit to prevent too much current from going 
through the field magnet. 

cores and polar extremities of the 
field magnet and of the armature 
core, as given in the description of 
the han d power dynamo in SuP­
PLEMENT, 161, are fol lowed except 
in regard to the thickness of the 
waists of the field magnets and their 
polar ex��emities. These dimen­
sions are 'here increased by adding 

Fig. 2.- ARMATURE OF ELECTRO· PLATING DYNAMO-HALF SIZE. 

% inch to the thickness of the waists and � inch to 
the thickness of the polar extremi ties, thus increasing 
the amount of iron in  the field magnet. 

The armature is wound w ith five layers of No. 12 

cotton-covered magnet wire, and the terminals of the 
coil are connected with the halves of the commutator 
cylinder as shown in Fig. 2. 

The commutator cylinder is formed of two sections 

Fi ... l .-ELEC�RO-P�ATING DYNAMO. 

cut from a copper tube and mounted u pon a hub of 
vulcanite, or vulcanized fiber, the tube sec tions being 
separated from each ot.her so as to form diagonal slits in  
diametrically opposite sides of  the cylinder, as  shown. 

The brushes are supported by morti�ed studs inserted 
in the ends of a cross bar of vulcan i zed fiber m ounted 
on the journal box of the armature shaft. The th readed 
ends of the mortised studs project through the cross 
bar to receive bindi ng posts which are screwed down 
tightly on the bar. In the mortises of the studs are 
placed the brushes, which press lightly upon the com­
mutator cylinder. The brushes are formed of several 
thicknesses of thin hard-rolled copper. 

The field magnet is  wound with 12 layers of No. 1 8  
magnet wire and is connected a s  a shunt to the ann a­
ture. That is  to say, the terminals  of the field mag­
net wires are connected with the Fame binding posts 
that receive the wires from the c'Om m utator brushes, 
as shown in Fig. 3. 

The con ductors of the external circuit are also con­

nected with these binding posts. When the connec­
tions are arran ged in this way the current divides at 
the binding. posts referred to, a part going through 
t.he wire of field magnet, another part going through 
the external circuit ,  which in the present case in­
cludes a plating solu tion. 

The electro-plating dynamo may be used successfully 
in copper, n i ckel, and silver plating on a small scale, 
also for electrotyping. 

The length of wire on th e armature is 40 feet and on 
the field magnet about 500 feet. 

.. I • • • 
Tile T ra n"andine Rallway. 

It is gratifying to note the progress which t1;e Trans-
andine Railway is making, due chi efly, says 
'']ngineering, to the energy with which 
Messrs. J. E. & M. Clark & Company are 
prosecuting the last and most difficult pa'rt 
of the work. The Andes are being crossed 
at the Uspallata or C U lD bre Pass, where 
there wi l l  be a tun nel 3 '1 mi les in length, at 
an elevat ion of 1 0, 450 ft. above sea level . 
The pass itself is nearly 3, 000 ft. higher, or 
at 1 3,015 ft. , and i s  situated 474 m iles south 
of Aconcagua and 3 '84 miles north of Tn­
pungato, in 33° S. latitude. It will thus be 
seen that the summit level of the  Transan­
dine Rai l way is far abov� any Eu ropean 
li nes, which at the Rigi reach to 5, 753 ft. , 
and at the St Gothard 3, 788 ft. 

The total distance from Buenos Ayres to 
Val paraiso is about 871 miles. and ra i l way 
construction h as now been going on for 
nearly twenty years. At the Atlant ic  end 
640 miles of l ine are com plete, while at the 
Pacific end 82 miles are laid, leaving 149 to 
be bui lt. The gauge is u n i form. From 
B uenos Ayres to Mendoza it is of 5 ft. 6 in. , 
426 miles being worked by the Buenos Ayres 
and Pacific Railway Com pany, and 213 miles 
by the Great Western Railway Company. 
From Valparaiso to Santa Rosa the gauge is 
4 ft.  8% in.  The remaining link from Men­
doza to Santa Rosa is now being built on 
meter gauge by the Buenos Ayres and VIlI-
paraiso Transandine Railway Com pan y. 

The first 56 miles are nearly completed, the rails bei n g  
laid for 4 0  miles. 

Accord ing to the Zeit1tng des Vereins Deutsch er 
Eisenbahn- VeTwaltungen, an ltlteration of route has 
been m ade i n  the remaining part, and the ruling grade 
of about 1 in  25 has been abandoned. This change has 
been dictated by the adoption of thA Abt Rystem of com­
bined adhesion and rack rail traction. The grades are 

To the negative conductor is attached the cathode I or the plate or object which is to receive t.he deposit, 
and upon the positive conductor is suspended the 
anode or plate from which the metal for the deposit 

Fig. 3 .-CONNECTIONS OF PLATING DYNAMO. 

is supplied to the sol ution. now to be 1· in 40 in the adhesion sections and 1 in 12% 

Unless the dynamo is  at· first started with a battery upon the rack sectionR. The rack rail wi l l  comist of 
in circuit, it will be impossible to tell, without a test three rack bars, as at the HaJ· tz  Railway, and the order 
of some sort, w hich is the positive and which the for it  has al read y been placed with Messrs. Rinecker, 
negative binding post. This can be determined in a Abt & Compan�' ,  of WUI·zburg. In th e mean ti m e, the 
moment by trial in  the plating solution. Abt system has been adopted on the Ostrocas-Serajewo 

* From . .  Experimental Science," b y  Qeori(e M. Hopkin •. Munn & l ine, more especially for the passage of the Twan 
Co., publllb.erl, New Y"d�. ra.nge. 
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IMPROVED WEB PRINTING MACHINE. 

The constant demand for printing machinery capa­
ble of producing good illustrated book work at a fast 
rat.e has induced several of  the printing press makers to 
turn their minds to that description of machine,  O u r  
il lustration represen ts a machine lately brought o u t  by 
Messl's_ Marinoni,  of Paris, and built to the order of 
Messrs, Judd & Co. , Limited, the Phcenix Printing 
\Vorks, London_ 

Several i m portant new features h ave been introd uced 
i u to this ruachme. The paper, which is i n reels, is 
fi xed at one end of the machine, and as it u n winds be­
t ween the reel and the first printing cylinder, it passes 
over a horizontal shield ,  which is heated by gas or 
steam. U n der the influence of the heat the paper gets 
softe l' and wil l  more readily take the i n k, In fact, the 
heati ng of t he paper replaces advantageously the old 
process of d ampening. At the same time the ink dries 
rapid l y  and the . •  set-off " is  very considerably reduced, 
However, to guard again�t this a contin uous " set-off " 
sheet is run  round the perfectin g  cylinder ; and as i t  

j'titnfifit ,�mtri. tnn. 
No L o n ge r  Eng1l8b , b u t  Alnerlcan Capital. 

Still the acquirement of large American plants goes 
merrily on, says 'i'he hon Trade Review. Not to speak 
of the breweries and land companies and Western 
m ortgages recently absorbed, the important news of 
the day is  the proposition of an English syn dicate 
(presumably the same one which purchased the Otis 
Iron and Steel Works, of Cleveland) to lJuy the exten­
sive works of the Thomas Iron Company, at Hoken­
dauqua, Pa. Proxies are now being taken among the 
stockholders for a vote, upon the question of sale, and 
it  is announced that  this, if  effected, means a sort of  
i ron and steel tru�t-though wh erein the ownership 
of two concerns can be made to constitute a trust, 
does not at first appear. 

These movements again press to the front the ques­
tion, Is there any danger to our protective system in 
the absorption of American concerns by foreign capi­
talists ? The New York Press has thought the ques­
tion of sufficient moment to address letters of inquiry to 
leading American s, and the repl ies, many and varied, 
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money they want ; then, when it begins  to look as if 
they meant to gonge us, let us legi slate a little, and 
show them the power of a popu lar government by 
pinching their toes in the trap they set themselves ."  

Upon the same point, the Anniston (Ala. ) Hot Blast 
says : " The probabil ities are, of course, that, the earn­
ings of these properties wil l  go abroad rather than 
remain at home, The probable consequence of such 
purchases is that they wi l l  lead to the coming here of 
a great many people who profit by such purchases. In 
itself, there is no particular harm to be anticipated 
from this tendency. It matters very little where thE! 
persons l i ve who make the di vidends. but of course it 
would be better to h ave them here to spend their moie­
ties than abroad. Things l ike this regulate themsel ves. 
One thing about these Engl ishmen is that they pay 
big prices for what they buy and pay spot c.ash. They 
do not a:sk credit, don't jew us down. and treat us  lib­
erally and honorably. " 

Yes, we can stand any amount of influx of foreign 
capital, but it should be distinctly understood from 

IMPROVED CONTINUOUS WEB PRINTING MACHINE, 
also comes from a continuouB reel which u n winds itself are extremely interesting. While many see in the the start that, once invested in America. it  becomes 
as the mach ine is  working, the other end is woun d  up present  movement a menace to American interests, American capital, bound to respect Alllerican interes ts, 
again by friction between two grooved rollers, driven unless carefully guarded by appropriate legislation, and pay the American scale of wages. 
at such a speed that their circumferences travel at ex- the general consensus of opinion. sum med up in the • • I • 
actly the same rate as the printing cylinders. 

I 
two samples given helow, seems to be that the more Vol c a n i c  Eru ption In ·r n r ke y. 

Another feature in this mach ine is that tapes are en- foreign  capital we draw in ,  the better, With a broad, A correspondent  of the Londoll Daily Chronicle states 
tirely done away with, and the conti nuous web travels and as yet imperfectly developed , field for i nvestment, that particulars have reached Constan tinople of a 
by itself to the cutting cylinders, from which gri pper:s I with the increase of capital, and

. 

the consequent lower- volcanic eruption which occurred some days ago i n  
take the separated sheets to a vertical delivery flier ing o f  the i nterest rates, the results, it i s  argued, will the province of Erzeroum, destroying t h e  vi l lage of 
with a right and left action. If the sheets are to be be beneficial rather than h arm ful. As a member of Kantzori k and the majority of its inhabitants. Kant­
folded as soon as they leave the cutti ng cylinders, the I the well-known firm of Marshal l  Field & Compan y , of zorik was a l ittle village of 215 inhabitants, sit.uated in 
grippers take them on to a folding cylinder which gives J Ch icago, puts it : " These English investments have the Caza of Tortou m ,  about 60 kilom eters (37% miles) 
a perfectly accurate fold, and the su bsequent folds are already brought over some of the best of British sub- north of the city of Erzeroum. The village nestled in 
given in a special fol der without tapes . The mach i n e  jects to America. Where the treasure is, the heart is a narrow fertile valley about 1 , 600 llleters above the 
has been designed with a view to i ncreased distribution also. 'Vhen they do come to l ive with u s, the i nvest- level of the sea, on the slope of the eastern mou ntains. 
of ink and full rol l ing power, and several devices have ments cease to he E n gl i sh and are positively Ameri - Before the eruption the inhabitants were startled by 
been adopted to regulate the inking, even when the can. "  Answeri ng the obj ection that, while the invest- subterranean noises, and they noticed at the same 
l llachine is running. ments remain here. the profi ts go out of the country, time that the sprin gs on a mountain wh ich stands at 

All  the working parts of the machine are perfectly A. Shuman ,  head of one of the leading Boston houses, the eastern end of the valley were dried up. A larmed 
accessible, and the paper as it goes through the ma- says ' .. Wel l ,  but isn't the country just so much richer at these phenomena, they appealed to the nearest. local 
chine is never lost sight of. This machine' wil l  print  and isn't the market expanded because of the stimu- authorities, and were advised at once to evacuate the 
and fold a four-dem y  sheet on illustrated bookwol'k of lating i nfluence of this outside capital ? What if the village. The warning for the majority was too late. 
the highest description at the rate of 5, 000 perfect, cop- profits do go abroad, doesn't the capital remain here ? Toward midday, while the terrified peasants were pre-
ies per hour.-Engineering. It has to, and we may well allow the exportation of paring for flight, the eruption came. The torrent rush-

• , • , � $300, 000 i n  the shape of profits on a working capital of ed down, bearing on its molten surface bowlders and 
ABOUT 150 colors are now obtained from coal tar, $6,000,000. Doesn't that leave America ahead j ust masses of earth torn from the surface or belched froUl 

which has al most entirely supplanted vegetable and $5,700, 000 on this little financial transaction ? , . . the heart of the mountain . The whole village, with 136 
Let our friends on the other side brin� over all the persons, was engulfed in the stream. 
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MOUNT STEPHEN. 

The Canadian Pacific Rail way passes up the valley of 
the Bow River, from Banff, ascending the eastern slope 
of the Rocky Mountain range and entering the province 
of British Colum bia, which is part of the Dominion of 
Canada. Passing the Summit Station,  j ust a mile 
above the level of the sea, with three small green lakes 
in rocky recesses, it proceeds through the Kicking 
Horse Pass. Here the streams begin to flow westward 
to the Pacific Ocean. .. Ten miles beyond the summit 
of the pass, " says a descriptive writer, " we roun d  the 
base of Mount Stephen, a stupendous mountain ri.sing 
directly from the railway to a height of more than 
8,000 feet, holding on one of its shoulders, almost over 
our heads, a glacier whose shining green ice, 500 feet 
thick,  is slowly crawling over the edge of a sheer pre­
cipice of d i zz y height, from which fall ing fragments of 
ice are dashed to atoms below. \Ve look down from 
the railway, clingin g to the mountain side, u pon the 
river valley, which here suddenly widening h olds be­
tween the dark pine-clad mountai ns a mirror-like sheet 
of water, reflecting each peak and cliff with the m ost 
startl ing effect. " Som e distance beyond is the wide, 
forest-covered valley of the Columbia River, with the 
mountains of the Selkirk Range. 

�titutif it �mtritau. 
between America and Asia, are so narrow and shallow 
that not m uch of the icy Arctic current flows along 
the B ritish Col umbia coast. The Rocky Mountains, in 
British Colu mbia, trending northwesterly, keep off the 
cold north w inds. Other causes of the temperate cli­
mate are the existence of a warm ocean current in 
the Pacific Ocean, which flows toward the coast, the 
prevalent warm southwesterly winds from that ocean, 
which blow over the country, and also the north and 
south direction of the principal valleys, u p  which 
warm air from the south is drawn. The forests yield a 
vast supply of ti mber, and the fisherieR are of great 
value. The population of British Columbia is now 
about eighty thousand, its capital is Victoria, in Van­
cou ver Island. -Illustrated London N eW8. 

. � . �  . 
Prevention oC '.l'ypbol d  Fever. 

The State Board of Health of Kentucky has issued 
the following circular, which is important to all sec­
tions of the country where typhoid fevers prevail, and 
especiall y  at this  season of the year should its counsels 
be regarded : 

This board desires to cal l the attention of our health 
authorities and people to the gradually increas i ng 

2 1 5  
washed in it. Ice, from an infected source, is  also dan· 
gerous, since it has been proved that freezing does not 
destroy the infective principle. 

While water from all sources of supply is liable to 
contamination, well water is especially so, whether 
located in  city, town, or sUlllmer watering place, or 
country. Thus out of 314 cases occurring i n  Louisvil le 
i n  1 884, 298 of the persons u sed well water habitually, 
and some of the other 16 did so occasionally . In the 
now famous epidemic at Plymouth , Pa. ,  involving the 
sickness of 1 , 104 persons, tho death of  1 14, aud an 
actual outlay in money of $67, 100. 17, the out brea k was 
traced to the use of water polluted by the fecal dis ­
charge of one imported case of the d isease. Facts n o  
less convincing might be Illultiplied indefinitely if space 
permi tted. In a smaller way they are common in the 
experience of physicians in active practice. 

Usually the wells are sunk near the kitchen, and in  
dangerous proximity to  the  privy and ot.her sources of  
contamination. The well d raws i ts supply from an in­
verted cone, h aving its apex at the bottom of the well 
and its base at the surface of the groun d. In dry sea­
sons this base is often extended until  the well becomes 
a receptacle for the more or less perfectly iiI tered filth 
from all  the sources found in  the average back: yard, 

CANADIAN PACIFIC RAILWAY-MOUNT STEPHEN, THE SUMMIT OF THE ROCKY MOUNTAINS, BRITISH COLUMBIA. 

British Colum bia (including Vancouver, Queen Char­
lotte, and other islands along the coast) is that por­
tion of Canada which looks out on the Pacific Ocean. 
It i s  the only British territory on the western or Pacific 
Ocean side of the North American continent. There 
is abundant proof of the exiRtence of great mineral 
wealth in B ritish Col umbia. Gold, coal, silver, iron, 
copper, galena, mercury, platinum, antimony, bis m uth, 
mol ybdenum,  plumbago, mica, and other minerals have 
been discovered in different parts of the province, cop­
per being very widely distri buted. The rich valley of 
the Lower Fraser, or New Westminster district, is  the 
largest com pact agricultural d istrict. It is o n  the 
mainland shore, opposite the southeastern portion of 
Vancouver Island.  The surface of the lower part of  
the val ley is little above the sea level. This is  the 
only large tract of choice agricultural land, on the 
mainland of the  North Pacific slope, that l ies actually 
upon the ocean, with a shipping port in its midst. A 
navigable river cuts it through, which is sheltered at 
its mouth. The Canadian Pacific Railway, as already 
�aid, runs through the district. The river is full of 
salmon and other food fish, and the district abounds 
with game. The delta lands and the clay loams can 
hardly be equaled for strength and richness, yielding 
great yields with compara tively careless cultivation. 
Much also of the interior i s  good farming �and, and 
some highl and districts afford very fine pasturage. 
Th� climate of British Columbia, in general, is much 
more temperate than the climate of any part of Canada 
lying east of the Rocky Mountains. Behring's Straits, 

prevalence of and mortality from typhoid fever, and and the water, often sparkling in  its apparent  purity, 
to the growing importance of a constant resort to the becomes a culture fluid for any disease germs finding 
methods which modern scientifi c researches h ave sug- their way into it.  
gested for the prevention of this disease. Two m ethods of prevention, having the same general 

These preventive measures are of the more import- object i n  view, are to be recommended . The first in­
ance to the State because directed against a disease volves the thorough disinfection of all discharges from 
especially prevalent an d fatal among persons in th e the bowels of typhoid fever patients. This is best done 
prime of life, who contribute m ost to the public wealth by the use of a solution of chloride of l ime, 8 ounces to 
and prosperity. Consid ered purely as an economic the gal lon of water, using a quart of this solution for 
problem , the feature of it probably least thought of each discharge, and allowing it to stand in the vessel 
by most people,  the importance of this disease can at least an hour before emptying. A solution of cor­
scarcely be overestimated. S tatistics show that ten I rosive sublimate, 2 drachms to the gallon of water, will  
persons are sick for every one that dies of this  disease, answer the same purpose, but requires to rema i n  
a n d  t o  say nothing o f  t h e  cash value to the State o f  [ longer i n  contact with t h e  material t o  b e  disinfected . 
those who die every year-and i t is conceded that the Bed and body linen soiled by such patients should be 
State h as no m ore valuable property than that repre- disinfected by the use of the same solution or by boil­
sen ted in its vigorous population-the loss of time an d ing. 
labor, and the necessary cost incurred in atten tion to The second method relates to avoiding the use of 8US­
those who finally recover, makQs an annual tax u pon picious water, and especial ly well  water, and wh ere 
our people of startling proportions. this cannot be done, to boil such water before it  is used 

Ty phoid fever is probably the most preventable of for drinking purposes . In the absence of a pu re amI 
all diseases, not even excepting small-pox. It is now well.·guarded public water supply, properly stored cis­

known that, like cholera and dysentery, the germ or tern water is  probably open to least objection. 
specific caURe of this disease is contained in the dis- The effectual practice of these m ethods will require 
charge from those sick of it, and that while other intelligent care and some expense, but it is  con fidently 
methods of introd ucing the poison into the system are believed that their general adoption would result in 
possible, it  most generally gains entrance through t.he the practical d isappearance of a disease which is riot 
medium of an in fected water supply-usually the use only a disgrace to our ci v ilization, but an annual 
of well water polluted by fecal mal.ter. This may be scourge and tax u pon the people of Kentucky, in com­
direct from such water, or indirect, by using milk or parison with which yello w fo ver and cholera sink into 
other articles of food or drink from cans or vessels insignificance . 
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AlDerican WorklDen Hack fiolD Europe. try is, bad as her condition is made by the imported 
The party of fifty American workmen who went to shop system, better off than her sister abroad . Women 

Europe in July under the auspices of the Scripps there make shirts with hand needlework for 18 cents 
League, for the pu rpose of looking into the Old World apiece, and with the machine for 30 cents per dozen.  
way of manufact.uring and finding out how European The womeu who make nails and chains at the anvil 
workmen live, got back to New York September 1 2. get 36 cents a day. " 

On the q uestion of the com parative productiveness Joseph Thorpe, an engineer from Murfreesborough, 
of the American and foreign workman they were in a Ill . ,  said that he had talked to several of the oldest en­
unit in  support of the superiority of the former. This, gineers in England, and found them all anxious to 
they held, was partly because the American worked come to America, but all declaring that they could not 
harder and for longer hours and with fewer holidays save enough money from their smal l ' wages to bring 
than the foreigner, but mostly because of the vast them here. They had for years been trying to have 
superiority of the American machinery. the American locomotive cab for the engineer amI 

A. T. Anderson. the tinsmith of the party, said, " I  driver introduced on EngliRh roads, but as a reply to 
saw a remarkable exem plification of this fact in Liver- their im portunities their employers had taken away 
pool, where I saw the lead ing tinsmithing establish- their wooden seats, urging as a reason that there is less 
ment at work turning out a buoy. They were stamp- chance for a man to go to sleep while standing than 
ing out some half-spheres, and it took them nine pro- .while  sitting. They were, however, working h ard to 
cesses to accomplish a result that is  reached in our effect an organizati on of the engineers, firemen, guards 
8tam ping works in three procesRes." (brakemen), signalm en, and switchmen, and hoped 

Wil liam Hanna, a Cleveland, Ohio, iron worker, that their condition would be improved soon after it 
said, . .  I am not exaggerating when I say that if I had was accomplished. 
in a mill in Cleveland the plant which I saw in opera- William Delaney, a bricklayer, said : .. I saw no 
tion in a mill in Glasgow, Scotland, I would break work in my line on the other side which compares 
that plant up for scrap iron. We tried to get into with the work done in America. Wages are lower 
Cammell's and Brown's works in Sheffield, but they there. " 
would not let us in.  The condition of workmen in my William T. Lewis, president of the miners' organiza­
line abroad I foun d  to be decidedly inferior to what it tion, said : " Wages are low abroad as compared with 
is in this country." wages here, but the work is steadier. O n  the whole I 

Mr. Cheney, the miller of the party, who is em- think we are better off. " 
ployed in the monster Washburn mill at Minneapolis, Edmund M. Vail, a blacksmith, thought that men of 
said, .. At the Paris exposition the foreigners displayed his craft in this country were doing better than th ose 
with great pride their lay-out of milling machinery. he saw in Europe. The blacksmiths abroad whom he 
It was very pretty and bri.gh t, but they did not seem found best off were those in Glasgow. Those in Ger­
to think so much of it when I told them that what m any, France, and Holland were far behind their 
they were exhibiting as the latest milling devices I English brethren. 
had just taken out of our Minneapolis mill and replaced All in the party were agreed that they had had a 
with improved machinery. Their machinery is too jolly time of it. They had been welcomed every­
slow. We beat them in swiftness of work every where. In England they failed to run foul of the  
time." reported insular prej udice, and were entertained by 

Mr. Ogden, who represented the American printers, members of Parliament, a live marquis, him of Ri pon, 
said that he found the mechanical part of the printing and several other high dignitaries, Not one of the 
business in  Europe j ust where h e  had found it in this party had gone astray, but all  were agreed that if fi fty 
country when he learned his trade twenty-two years foreign workingmen were to come here on an expe­
ago. " The quick men of their composing rooms, " he dition of study, very few of them would make the re­
said, " are not up to our slow men.  Their stereo- turn trip. 
typers do quick work. Those who do the work for ------.......... -t ....... .. ------
the ' favorite ed itions ' of the London afternoon dailies, Expedition to Ob"erve tb e Eclip"e of tbe Sun, 

Decell1ber 22. which often run up to 1 10, 000 to 1 20, 000 copies, are as 
quick as our stereotypers, but their work is  not so 
gond, and these papers have a ragged appearance 
that would not be tolerated here. The composing 
rooms lack com fort, are poorly lighted, and are un­
healthy." 

. .  The im press of the American inventor is  nowhere 
more marked abroad than i n  their shoemaking ma­
chinery," said H u gh Cavanaugh, a shoemaker from 
Cincinnati. " There is a strong indisposition on the 
part of  manufacturers to use improved machinery, 
and such machinery as they employ is  based on Ame­
rican ideas. A workman there, however, is not ex­
pected to do more than from 65 to 75 per cent of what 
an American workman accomplishes. There seems to 
be no desire to test man and machine to their full ca­
pacity. It really costs more money there to make as 
good a shoe as js made h ere, but instead of thus pro­
d ucing better machi nery in order to prod uce better 
shoes, the people are satisfied with the poorer product. 
With the exception of one or two factories in Paris, 
none of the foreign makers turns ont a shoe that has 
any pretension to style. The workmen take li fe easily. 
They work fifty-four hours in the week and have lots 
of holidays. They are well organized and are look­
i n g  forward to bringing down the hours of labor to 
eight per day. Rents are far cheaper there than 
here. The president, of the Leicester (England) shoe­
makers' u nion l ives in a comfortable six·room house 
for which he pays 6s. -about $1. 50-a month. There 
are 30,000 shoemakers in Leicester, and the general run 
of them have snug quarters of from four to six rooms 
each."  

Mrs. Barry, who is  familiar with the  condition of 
workingwomen in this country, who made a thorough 
investigation of how they fare abroad. said : " The 
cond ition of women who work in Europe is in many 
instances deplorable. There is m uch fault to be foun d  
i n  America, but with a single exception the  worki ng­
woman of a given kin d  in America is  better off in 
every respe�t than her sister abroad. The exception 
I allude to is the woman engaged in clerical work. In 
England she works from 10 in the morning till 5 in the 
evening. In America she begins at 8 in the morning 
and ends at 5. But woman's pay in every branch of 
industry in this country is  better than in Europe, and 
i t  will cost a woman i n  Europe far more money than it  
does an American woman to live in the same comfort 
that the latter does. In the " Black Country " of De­
vonshire. England, I saw women at the anvil making 
nails and chains, swinging the hammer with a vigor 
that would shame some men. In many iron foundries 
I found women performing men's work, and some of 
them so engaged were over sixty years of age and had 
been at it all their livell. The "ea.m,trel. in this gQun" 

The last session of Congress appropriated $5, 000 to 
defray the expenses of an expedition to be sent under 
direction of the Secretary of the Navy to the west coast 
of Africa, to observe the total eclipse of the snn on 
December 22. It is  reported that the Pensacola will  
be em ployed for this expedition, and the preliminary 
details have been arranged by a board, of which Com­
modore John-G. Walker, chief of the  Bureau of Navi­
gation ; Capt. R. L. Phythian, superintendent of the  
Naval O bservatory ; Prof. Asaph Hall, of the Naval 
O bservatory ; and Prof. Simon Newcomb, superi ntend· 
ent of the Nautical Almanac, are members. One of the 
navy officers, familiar with the details, says : . .  The ex­
pedition will  be divided into two parties, one of which 
will be under the direction of Prof. Joseph Russell, of 
Washington, and the other under Prof. Todd, of 
Amherst. The former is  an expert in solar photo­
graphy, and will have cha rge of the corps detailed to 
obtain photographs of the eclipse. Perm ission has 
been obtained from the Portuguese government for the 
expedition to land at St. Paul de Loanda, the capital 
of the Portuguese possessions on the west coast of 
Africa. The expedition will proceed from that place 
inland to Maxima, on the Cuanza River, where the 
two parties will separate and take up stations n ear 
that point, and have all of their instruments set up 
before the date of the eclipse. The line of the center 
of totality will stri ke the coast at a point about 100 
miles south of St.  Paul de Loanda, and pass direct l y  
over the stations. The expedition will not be absent 
probably more than three months."  

NeU' Lumberi u g  Enterpri "e. 

It is said that the paid-up capital of the com pany 
which is being organized in this city to tow l og rafts 
from Puget Sound down the coast has been fixpd at 
$31 '0,000, the greater portion of which has alread y been 
subscribed or spoken for. 

The intention of the company is to erect an i m m ense 
sawmil l  at some convenient point on the shore of t h e  
bay, th e works t o  have a capacity for sawing out abou t 
1 50, 000 feet of lumber daily. The logs wi l l  he to wed 
down by tugs from the Puget Sound forpsts i n  thp 
shape of  immense rafts, containing from 8, 000, 000 to  
12. 0UO. 000 fee t or more, whereby the cost of transporta­
tion will be reduced to a minimum. 

It is  claimed that  th ere will be a savin g  i n  freight of  
from thrpe to five dollars a thousand.  The  lo�s of a 
single raft, however, would raise the cost by a large 
figure. If the project can be carried out, it will  m ean 
the transfer of a l arge part of the lumber manufactur­
ing from Puget Sound to San Francisco Bay. -Paciflc 
Lumb.rmnm. 
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PHOTOGRAPHIC NOTES. 

How to Give Paper a Porcelain Surface . -Some­
times it is desirable  to give paper a hard finish, in 
order to prevent the im age from sinking below the sur­
face, and thus preserve the fine details of a picture. 
The following process, said to be practical by the Br. 
Jour. of Photo. and invented by Mr. Brinckerhoff, of 
New York, is to take a sheet of any good quality of 
plai n Saxe, Rive, or other photographic paper coated 
with a warm solution of gelatine holding in suspension 
sulphate of barytes or finely powdered kaol in .  Upon 
raising the paper from this emulsion it is suspended in 
the air  until dry,  when it is imm ersed i n  a solution of 
alum, tan nin, or any other s ubstance by which gela­
tine is rendered insoluble. The body of the paper is 
thus imbued with the gelatine and its surface has a 
fiue texture, the pores being all filled u p .  

When t h e  paper is to be used, it is salted by floating 
it upon a bath of chloride of ammonium and water, 
about four grains  to the ounce of water. In this state 
it will keep well for man y  months. I t  is sensitized by 
being floated u pon a bath of ammonio-nitrate of silver. 
An ounce of the n itrate is dissolved in sixteen ounces 
of water, and strong ammonia added drop by drop, 
with constant stirring, until the dark precipitate at 
first thrown down is j ust redissolved. Al though the 
way here described is  that by which the singularly fine 
spt'cimens all uded to were prepared, yet results indis­
tinguishable from these may be produced by sensitiz­
ing on a plain nitrate of silver solution, provided that 
after the paper is  dry it is well fumed over ammonia, 
by which a great degree of richness is imparted to the 
tone. 

After removal from the printing frame the proofs are 
washed first in plain water and afterward in water con­
taining a little chloride of sodium, say a grain to the 
ounce. Then fol low toning and fixing, the prints ac­
quiring a fine pu rple in the gol d bath. On removal 
from the h yposu lphitA of soda it is recommended to 
wash the prints in three changes of warm water, fol­
lowed by a prolonged immersion in cold water. 

De'lJeloping by White Light. -Mr. C h arles Spiro, of 
this city, recently demonstrated before the Society of 
Amateur Photographers a successful way of developing 
sensitive plates without a dark room. He puts into 
three ounces of an ordinary single solution hydro­
quinone developer half an ounce of a patented inor­
ganic dye, which imparts, in mixing with the  developer, 
a ruby color to it. The developer thus colored is  
poured into a glass tray held in a small stand having 
a hinged cover and undern8ath a hinged swinging 
mirror. The plate, after exposure in the camera in  a 
special double slide single plate h older, is dropped in 
darkness, when the plate holder is set over the glass 
tray, into the developer. Once in and wetted by the 
developer, it is safe. The holder is removed, and we see 
the plate perfectly plain through the ruby solution, 
and watch the progress of development with great ease. 
We have developed very satisfactory n egati ves in this  
prepared developer 6 feet from a window, 5 feet wi de 
by 8 feet bigh, on which the sun was shining, with no 
danger of fogging. The plate has to be slightly raised 
from the bottom of the tray by a small stick to prevent 
the staining of the fingers. But the sol ution easily 
washes off. When removed from the developer it looks 
red, which disappears as soon as the plate is washed 
under the tap. 

There are many uses to which the irn provem.ent can 
be put. In testing exposures it will be valuable, since 
one will be able to develop i n  the sh ade of a tree or in 
any house a test plate to ascertain the strength of light 
and correct time of exposure. 

In traveling, it  is  of particular use at hotels, where it 
i s  sometimes necessary to wait t i l l  night before a test 
plate can be developed . With this l i ttle adj unct i t  be­
comes a very easy matter, and, what is  of great ad­
\'antage, it enables one's friends to stand around a 
table and watch the development. 

Dark Room Windows. -In the  Pho tographic Review 
it is suggested that the window or the glass around 
a lantern be made of two sheets of ruby glass and one 
sheet of yellow glass. We h ave succeeded very well by 
using an orange colored glass, having interposed be­
hind i t, or i n  front, an orange·red curtain, something 
like post offi ce paper. 

Photogmphing on Linen 01' Other Fa bric. -For 
d ecorating table napkins, bed room trim mings, etc. , 
the fol lowing simple process works satisfactorily,  and 
photographers lIlay often do m uch extra business by 
introducing it to their customers. 

Boil the fabric in water containing a little soda, 80 
as to remove the dressin g, iron smooth, and sat urate 
with-

Ammonium chloride . . . . . . . .  " .  . . . . . . . . . . . 2 grammes 
(about �l grain.). 

Water . . ' "  . . . . . . .  , . . . . . . . . . . . . . . • . .  ' . . . . . . . . .  250 cubic cents. 
(ab<out 9 ounces). 

White of two eggt5. 

The above are well beaten together, allowed to sub, 
side, an d ' strained .  When d ry, sensitize ' on the nsual 
Hilver bath-rathe r  a strong bath is to be preferred­
expose, tone, an d fix as for an ordinary print on albu­
men pll.per.-Photo. ReView. 
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THE SEYCHELLES ISLANDS. 

NICOLAS PIKE. 
(Continued from page 200.) 

I recei",ed an invitation from Capt. Thierry, of the 
French corvette Surprise, to visit Reciffe and Frigate 
Islands, and we steamed away on a glorious morning, 
and words fai l  me to give an idea of the loveliness of 
the view of these isles of the sea. We passed St. Anne's 
and others that are embowered in cocoanut and palm 
groves, and came first to Reciffe, but it is only at cer­
tain times boats can land. A whaleboat was lowered 
with eight men from the Surprise, two midshipmen from 
the Forte, and myself, to try our luck. We got close to 
the breakers, when we were signaled from shore to go 
back, and reluctantly we returned to the ship, and 
even that was not done without trouble from the strong 
llurrent. The island is leased to a man who realizes a 
large profit from the sale of wild birds' eggs. Immense 
flocks of black gulls (Anous stolida) hover over the 
place, and no other birds are seen, as they resent all 
Intrusion on their rocks, and make a deafening noise. 
The slllell of the guano is  disagreeable quite a distance 
off shore. The manner of procuring fresh eggs is  curi­
ous. A patch on the sand is cleared from stones and 
old eggs, and on the following morning it is found 
covered with new ones, as these birds build no nest. 
We could see over the island, as it is almost bare of 
vegetation. 

We then Rteamed to Frigate Island, which lies about 
50 miles from Mahe. Schools of porpoises played round 
the vessel. They are smaller than the ordinary por­
poise, of an olive brown,  with a white stripe from h ead 
to tail, and leaped out of the water many feet i n  an 
oblique direction  . .  They are called " cow fish " by 
whalemen. When about three miles from the island, 
we found a strong current, and one single rock j ust 
shows above the waters, which break madly round it. 
At a short distance from it the souu dings are over 50 
fathoms, so that it is probably (as I believe some of the 
islands are) the top of some submerged mountain of a 
former continent. 

Very soon after we had fired a gun, we saw a large 
boat approaching, which contained the proprietor of 
the place, M. Savy, who invited us to his house, and 
we landed on a bold shore. Our entrance was only 
effected by anchoring the boat in the surf about 50 feet 
from the shore, when two men paid out the cable till 
her stern was near enough to the rock for us to leap 
out. We had to climb up the steep mountain side for 
about 3UO feet, passed over the top through a few 
I<tunted trees, and descended the other side to M. Savy's 
house in the lowlands, shaded by magnificent banyan 
trees, forming long alleys of shade, i mpervious to the 
hottest sun. After doing the honors of his house most 
hospitably, he proceeded to show us  his small but in­
t.eresting domain. 

He has a distillery for rum made from the sugar 
canes, a fine vegetable garden, and Madagascar cattle 
were grazing round the placa. He employed about 40 
men to express the oil from cocoanuts, of which h e  had 
a large plantation. The appli ances for the purpose 
were very rough and primitive, and by the clumsy ap­
paratus used, half the oil was lost ; £10, 000 worth a 
year of this oil has been exported from this and other 
islands, bllt double the quantity might be produced, if 
proper machines were had. After seeing a good deal 
of the place, I began b unting about the bushes, but was 
warned to beware of the scorpions, and especially of a 
large species of spider, genus Ph1·ynus. Frequently the 
bite of one of these creatures, when not promptly at­
tended to, will cause death or long illness. Even when 
well dressed with ammonia, it will lay the  victim up 
for a long time, The poison induces vomitings, cramps, 
and swellings of the whole body. The Mozambique 
workmen are so afraid of it,  that when I came across 
')ne tbey ran away for dear life, and no inducement 
<lould make them help me put it in the bottle of 
... lcoho1. I was fortunate enough to secure a number, 
though they are formidably armed with spines and 
claws. They belong to the " whip scorpions " (see cut) 
».nd spiders of this genus are only known from the 
Seychelles, Brazils, and Lower California. I captured 
H. few scorpions eight to nine inches long, but the men 
were not half as afraid of them as they are of the 
spiders. A large gecko is also found here, peculia I' to 
this islan d  and Isle Curieuse. 

I here saw the very rare and beautiful bird the Pie 
chauteuse ( Copsychus seychellaTum), not long discov­
ered by Mr. Edward Newton and his brother, and I 
should have l iked to procure a speci�en, but M. Savy 
was unw illing to bave one shot, as tbis and other fine 
indigenous birds  will soon be but memories of the past 
like the dodo. Cats and rats are in such formidable 
n umbers, that the birds and other things are being 
rapidly destroyed.  Frigate Island has but little 
natural vegetation, few large trees, and only here and 
there clumps of bushes, and is entirely of granite. We 
got a tborough wetting going back to the corvette, and 
M. Savy accompanied us, as be knew the entrance ,to 
the reefs. 

On the 3d of Septem ber we were off at dayligbt up 
tbe mountains to the northweRt of Victoria, As we 
passed along the b8.le we wended our way with dUB· 

culty between enormous blue granite bowlders, the 
largest I ever saw in any part of the world. Some of 
them were thousands of tons in weight, luckily suffici­
ently apart for us to creep through tbem. In many 
places giant palms oversbadowed them, showing how 
long tbey must have lain there since the tim e  tbey were 
dislodged and toppled over from their mountain bed. 
In some places the people h ad taken advantage of the 
square sides of the bowlders, making them serve as one 
end for their houses, and, ceTtes, they were safe on that 
side from hurricanes or thieves ! I have seen stone 
broken in many countries, but here I found a novel 
method. I came upon a large fire of cocoa fibers, and 
asked for what such an amount of good fuel was being 
wasted. I was told, to crack the granite rocks that are 
so hard the ordinary drills will not pierce the great 
bowlders, so recourse is had to heat to split them . 

At in tervals we met with great bread fruit and jack 
trees laden with fruit, and every eye was alert to spy 
out the rare vegetable treasures everywhere. Once I 
came to a stand. I was so attracted by a tree in the 
distance that I shouted to my comrades, who came run­
n ing up. It was i ndeed a raTa avis-a great double­
headed palm of the gen us Hyphmna, species unknown, 
about 50 feet high, as straight as an arrow, wi th a 
rough, spiny bark, of equal size from the col lum up. 
The leaves, dark and long, formed two crowns di vided 
at top and hanging gracefully al l round;  but it  was too 
high for us to procure the fruit. We rested at the sum­
mit of the mountain for lunch, but had numerous un-

PHRYNUS SP.-POISONOUS SPIDER. (NATURAL SIZE.) 

invited guests, for tbe lizards were so tame tbat they 
ran o\'er us, and I requited their friendship by bottl ing 
some, as I caught them easily by hand. One of the 
most curious things to a stranger is the mason wasp 
that intrudes everywhere. On descending, we came 
upon a bowlder 15 by 30 feet and 17 feet h igh. It had 
fal len over three large round stones, and formed a sort 
of cave. Attracted by ferns and lichens at the en­
trance, I crawled in under the bowlder and found the 
whole roof covered with nests of the mason wasp. As 
long as J confined myself to being a spectator they left 
me alone ; but when I tried to detacb a nest with a 
stick I had to beat a hasty retreat, for, like bees, they 
combined for m utual defense. We came to a grove of 
fine cacao trees (TheobToma cacao) ; but, although 
clusters of fruit hung ou every tree, the rats bad ex­
tracted all the kernels. A few clove trees also flourish­
ed, the spicy fruit  scattered over the ground, and these 
were nearly all left of tbe trees imported by the French, 
and they were utterly neglected. 

September 7, I accompanied the admiral to Prasli n  
and otbers o f  the group. When w e  arrived, w e  had t o  
steam round Praslin to a beautiful bay formed between 
it and I�le Curieuse. The peculiar rocks reselll bled old 
Druidical ruins, such as I h ad seen in England. We 
landed at C urieuse and were received by Dr. Forbes, 
an old Scotchman, who has been over forty years there 
and has charge of the leper establishment, which we 
visited. Small com fortable huts are erected near tbe 
sea, under the shaae of palm and cocoa trees, and all 
were n eat and clean. The greatest praise is due to the 
doctor, who bas devoted so IlIany years to caring for 
these poor outcasts. With his kind treatment and the 
liberali ty of the government all is done to alleviate the 
terrible sufferings that can only end in death . Even 
with all this there is something 80 loatbsome in the 
disease I was glad to return on board. 

Next mornln" we lanQIJQ a.t Pr�"lln e.no. were regel. vad 
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with boundless hospitality by another Scotchman. 
This is the last stronghold of the famous coco-de-mer, 
there being very few in the other islands. On these 
trees are found two kinds of shells, one a very large 
Helix and a Cyclosto ma, and never anywhere else. 
Grand ferns, with lon g waving fronds 9 to 10 feet long, 
waved among the granite rocks, and rare and very 
scarce birds were seen, and a curious large green lizard 
was everywhere. There is a good Episcopal ch urch 
and scbool here. We also visited La Digue, but en­
countered heavy surf close insbore. Large quantities 
of oil are ex ported hence, and one man showed us a 
plantation of 60, 000 cocoanut trees, all in full bearing, 
ar.rl groves of young ones coming on. A few rare birds, 
snakes, and a turtle peculiar to La Digue are all that 
are found here. On our return to Mahe we had to part 
from our kind friends on board tbe Forte, as the ad­
m i ral had decided to leave at once for Grincomalee, 
and it was with mutual regret. I am sorry to add that 
this brave officer and thorough gentleman died soon 
after his arrival there, universally lamented. 

One m ore mountain climb, and to say farewell to 
these lovel y islands. We had still to ascend the Morne 
Blanc, the highe�t land in the whole group, and pre­
pared to spend two or tbree days on it, taking three 
Mozambiques to carry our impedimenta. It was a long 
and sharp ascent to a plateau about half way up, where 
we arrived hot an d tired. However, fatigue was soon 
forgotten, when we sat down to arrange tbe treasures 
col lected, for we had snatched at everything avail­
able. Ferns, orchids, shells, reptiles, our vasculttms 
were alread y overflowing. We rested that n ight. to 
rally for the cli mb to the top. There the vegetation 
was sparse, but the view was magnificent, as the whole 
of the islands lay mapped out at our feet, in a sea calm 
as an inland lake and blue as sappbire, save where it 
com bed round reefs and looked like frosted snow and 
ice. Our men, in spite of their loads, had climbed l i ke 
mon keys, an d here they reveled in the wild mandarin 
oranges, guavas, and o ther fruit, al l I?rateful in the 
heat. There was a curious absence of bird life. The 
descent was worse tban the ascent, for �e had to cut 
our way through the rank vegetation of what is called 
the Black Forest. Every step had interest for us. but 
was not devoid of danger. In many places tons of 
granite bad been d islodged from tbe peaks above, an d 
it was not pleasant to look u p  at the crags and th ink 
that at any moment one of tbese erratic rocks might fol­
low us. We spent two more days before returning t o  
Victoria, a n d  I took occasion to visit t h e  reefs on the 
opposite side to Mabe, as it was m y  last hunt in this 
most interesti ng part of the world. I left on the 24th 
of Septem bel', by tbe mail steamer, with such pleasur­
able reminiscences as will last a lifetime, and treasures 
of all kinds. 

• . " 1 . 

Pains in tile Head durillg' tile Growing Period. 
It is a matter of common occurrence tbat young 

people of both sexes are compelled to interrupt their 
attendance at school on account of a cephalopathy that 
the author terms cephalalgia of the growing pe1·iod. 
It commonly occllrs between the ages of twelve and 
eighteen years, is accompanied by dizziness and malaise 
and is excited by any intellectual effort, sometim es 
even by the reading of an entertaining book. Its 
location is mainly in tbe temples. but it  also i n vol \'es 
the hairy scalp from tbe orhi ts to the mastoid proces­
ses, or even the entire head. The patient is at times 
irritable, easily excited, or inclined to sadness an d to 
spells of weeping. They are wont to complain that 
they cannot do as their comrades do. It is a mi staken . 
idea to treat such persons as mal in l!'erers, and to at­
tempt compulsory means, which cannot pos�i bly yield 
good results. Togetber with the phenomen a men­
tioned are also to be seen anomalies of refraction and 
accommodation, as m yopia, hypermetropia, and astig­
matism, and, in fact, disease!' of the eyes in general. 
Proper glasses or other appropriate treatment wil l  
often lead to a rapid recovery, but such is not always 
the case. Additional means of treatment should be 
complete cessation' from intellectual effort, change of 
air, and appropriate medication .-Rev . mens. des Mal. 
de l'E. ; Arch. of Ped. 

.. � . ,  . 

Barnacl('s. 

The Ranger, U. S. N. , had attacbed to her bottom as 
much as twelve tons of marine growtb at her last dock­
ing in the Brooklyn navy yard, and this, too, after she 
h ad been for some time in the fresh waters of the Sacra­
men to, in which a portion of tbe growth had perished. 
The Atlanta originally had a coating of anti-corrosive 
paint next to h er plating, and an outside coat supposed 
to be proof against tbe attack of barnacles. On an ex­
amination of her hull, a few days Rince, it was found, 
however. that barnacles bad eaten their way through 
the anti-corrosive paint, and had firmly attached them­
selves to tbe ship's bottom. The frequent dockings of 
the Atlanta and the Boston have demonstrated the 
costliness of keepi.ng steel bottoms in anything like a 
fit condit.ion for satisfactory speed performances, and 
there is an idea of sheathing them with an alloy of 
Clopper. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

STEAM ACTUATED VALVE . -Will iam 
L. G. Williams, Jermyn, P ...  Combined with a main 
valve mounted to turn and provided with an arm is an 
auxiliary piston operated by live steam from the 
cylinder and provided with a pin engaging the valve 
arm, with other novel features, dispensing with all 
outside mechanisms for operating the valve, which is 
an tomatic in its  operatiOlla 

BOILER. - Isaac H ulme, Yaquina, 
Oregon. This is a boi ler in which petroleum, coal, 
coal oil , etc. , may be used to get u p  steam, and has an 
outer shell  of a boiler and an inner shell ferming a 
burning chamber, into which extends a water ",:ch, a 
burner injecting a mixture of air and oil againbt the 
water arch in the burning chamber, lIues leading from 
the latter to the smoke arch, and an outwardly opening 
valve in the smoke arch to discharge the gases into the 
water chamber of the outer shell.  

METALLURGICAL FURN-'.CE.-C. Peifer, 
Allegheny, Pa. This is a strai!(ht-draught furnace 
having a heating chamber terminating III a neck, over 
which is a stack. air spaces in the side walls of the neck 
extending above and below its floor line, there being 
below the floor line a series of cold air inlet ports, pro­
tecting the wal l s  of the heating chamber at the neck 
from being cut a way by the boiling slag. 

IGNITOR FOR GAS ENGINES. -Isaac 
F. AUman, Jersey City, N. J. By this invention, a 
barrel connected w ith the interior of the gas engine 
cylinder is provided with slots for the passage of the 
igniting flame, and a plunger is  held to slide in a barrel, 
a fixed apertnred plug dividing the interior of the 
plunger into ' two compartments, one continuall y  con­
nected with the interior of the cylinder, and the other 
alternately connected with the igniting flame and the 
interior of the cylinder. 

HORSE DETACHER. - Henry J, Ken­
nedy, Bristol, Pa. This invention provides an attach­
ment for single and double trees whereby the traces 
may be disconnected from their supports, and the 
horses thus freed from engagement with the vehicle, the 
invention covering a novel construction and combina­
tion of parts. 

BACK BAND HOOK.-Francis A. Yost, 
Paducah, Ky. This is a hook of the kind employed in 
connection with chain traces, and consists of a plate 
having an outwardly and upwardly curved and bifur­
cated arm forming trace-supporting loops, the arm 
having its upper end secured to the upper part of the 
plate, and provided with a tongue. 

TERRET.-J ohn T. S toll, Sacramento, 
Cal. This terret is formed with an opening. whereby 
the strap or line may be inserted edgewise through the 
opening. the terret being made in the usual form in 
general outline and slotted. the adjacent ends of the 
members of the ring being in line with each other. 

WAGON TONGUE SUPPORT. - Robert 
Lynn. Sr., Brighton, Iowa. This invention covers a 
novel application of a spring and socket plates to hold 
up the tongue and rel ieve the horses of its weight, the 
device being simple and cheap, and one which can be 
readily applied by a farmer or other user to an ordinary 
wagon, without the aid of a skilled workman. 

BABY C ARRIAGE .-Rodolph McMakin, 
New Albany, Ind. By t.his invention the front axle  is 
pivotally connected with the carriage body, and a pro­
pelling and gu iding bar extends rearward from the front 
axle, and is provided with a handle for pushing and 
directing the carriage, which can be done without nsing 
the handle as a lever to pry or twist the carriage to 
either side. 

DISH DRIER.-Alice J. Wilson , Abilene, 
Texas. This is a novel form of covered vessel, with a 
false bottom and perforated top, in which the dishes 
are to be placed after washing, and hot water poured 

Railway Appliances. over them, the steam passing off through the perfor-

CAR COUPLING.-Joh n W. R b t 
ations of the cover, and the dishes being dried by their 

o er s, own heat without wiping. 
Watford, Ontario, Canada. This coupler has a tubular 
drawhead, comprising a head WIth an opening in its G A.S STOVE . - James Gibbons, Jersey 
bottom and a body extending rearward beneath the car, City, N. J. This is a stove with 811 inner base and burner 
provided with a longitudinal slot and guideways upon and a flre pot with surro unding drums for superheating 
which a link is  adapted to travel, the coupler permitting ' air passing to the burner and for the escape of hot air 
uncoupling from the sides without the necessity of the to the room, b�ing designed for the combustion of fluid 
operator passing between the cars. fuel, such as coal or water gases, and to effect the work 

. 80 perfectly as not to vitiate the air of a room in which 
CAR COUPLING. -John A. Dean, North the stove may be placed. 

Ogden, Utah Ter. In this coupling a link is  e mployed 
having a continuous bore and with recessed headed 
ends, to be received by sockets carrying jaws arranged 
to enter the link head recesses, the invention dispensing 
wit.h the ordinary t'lbe� employed in the operation of 
steam or air brakes by making a passage through the 
coupling link, and the parts being so arranged that the 
cars may be uncoupled by throwing a lever. 

A gricult u ral. 

TRANSPLANTER. - Jacob K. Nissley, 
Jacob S.  Mumma, and Jacob Hostetter, Florin, Pa., nnd 
Joshua W. Harris, Staunton, Va. Combined with the 
casing and the feed tube are b inged shoyels and hinged 
coverers, with connecting rods having crank arms and a 
single operating lever, the invention being an improve­
ment on a formerl y patented transplanter, and being 
siIilple i n  construction and effective in operation. 

SEED PLANTER AND F E R T I L I Z E R  
DIS TRIBUTER.- Jessie A. Childs and Wil liam E. Mu ir, 
Coushatta, La. ' Combined with the framing of this 
machine are a hopper, adj ustable dri l l  boards for drill­
ing one or two rows, and a coverer running in rear of 
the drill boards ar.d havin g its teeth or blades adj ustable, 
w hereby to cover one or two rows, for nse with fertil­
izer, seed , or fertil izer and seed mixed. 

H AY FORK . -Joseph S. Gochnauer, 
East Berlin, Pa. This fork has a skeleton frame with 
vertical side bars and a tine pivoted to the lower em! of 
each, a yoke or bow being pivoted witb in the frame 
and connecting rods pivoted to the bow, with other 
novel features, the invention being an improvement on 
a form�r patented invention of the same inventor 
whereby the fork may be more conveniently and 
positively manipulated. 

MI .cellaneou •• 
WATCH CASE PICTURE H OLDER. ­

'Gaspard Schelker, Brooklyn, N. Y. Combined with 
one of the outer covers or lids of the watCh, having a 
circular offset, is a bezel sprung on the offset, and a 
revoluble apertured disk resting over the outer face of 
the cover under the bezel, whereby pi ctures may be 
held on the covers, to be covered or nncovered at will. 

LEAF TURNER. - Cyril P.  B r o w n, 
Spring Lake, Mich. This device has a series of arms. 
each with a loop at one end and a folding leaf-holding 
fork at the opposi te end , with a support for the loops, and 
a key pivoted to the center of the instrument and carry­
ing a double-acting catch adapted to engage the arms 
upon either side of the instrument, for turn ing the 
leaves of music quickly, etc. 

CHECKING AND RECORDING DEVICE. 
- -Frederick S ultzer, Yonkers, N. Y. This is  a device 
for the automatic registering of the time when work­
men or emploY,es enter upon their duties, a frame being 
adjustably mounted in a case to rereive a spaced and 
di vided chart, the front of the case apertnred to corre­
spond with t:he chart divisions, and record attachments 
being arranged in connection with the case and chart. 

LIVE STOCK MARKER. - A n d  r e w 
Casper, Argo, and Andrew Jacobson, Omaha, Neb. 
This marker bas handles pivoted together to form jaws 
at th�ir opposite ends, the outer end of one member 
being formed with a rectangular frame in which are 
held interchangeable die blocks, with stencil cutting 
dies of numbers or figures, for branding or marking 
n,pon tbe ears of cattle, etc. ,  there being also pivoted to 
the frame another lever for bringing additional force on 
tb.e jaws when desired, 

CLOTHES LINE HOLDER. -Henry A. 
Denman, Brooklyn, N. Y. This is a holder tor U8e in 
windows, and has two bars adapted to slide upon each 
other and carrying a hook adapted to receive the clothe� 
line pulley, a clamp for locking the bars when extended 
and spurs to prevent the displacement of the bars when 
adjusted in a window. 

HAMMOCK AND SEAT S U P  P O  R T. ­
Joseph J. Johnson, Dayton. O. This is a support 
which can be readily moved from place to place, and 
consists of a supporting wire or cable, a frame carrying 
wheels which ride upon the cable, the frame having 
hammock-snpporting hooks and a seat, w ith means for 
driving one of the wheel s.  

EARTH CLOSET COMMODE. - John W. 
Stowell, Putney, Vt. This invention relates to an 
article o f  household furniture cQmbining a commode 
and an earth closet in a manner designed not to indi­
cate the presence of the closet when the structure is 
folded or closed. 

CONSTRUCTION OF ARCHES. - J.ames 
Bogert, Yonkers, :N. Y. Combined with uprights, and 
girders uniting them. are diagonal brace plates secured 
to the uprights and girders, and anchors secured to the 
brace plates, girders, and nprigbts, with other novel 
features, whereby memorIal arches, etc., may be built 
in a s i m ple, expeditious, durable, and economical 
manner, in an open space, and stand firmly without the 
aid of abutments or tie rods. 

RUNNING GE A.R FOR VEHICLES. ­
Charles A. Blume and Francis N. Armstrong, Colfax, 
Ind. ThIS inventi on relates to vehicles having their 
wheels mounted on pivoted axle arms arranged to be 
operated by the pole or shafts in turning; the gear being 
in all its parts a corn bination of T steel;  angle 8teel, 
bar steel, gas pipe, and malleable iron, and running 
easily, permitting the vehicle to turn in a very small 
space. 

DERRICK. - William E. C h a p  m a n, 
Brooklyn, :N. Y. T h i s  invention provides a derrick 
applicable for use in the raising of extremely heavy 
weights, it  being so constructed that, ill use upon a 
float, the weight is brought beneath the apex of tbe 
supporting frame and above the center l ine or keel, 
maintaining the equilibrium of the derrick, this derrick 
having been employed to r3ise sunken vessels bodily. 

BRICK MACHINE.-G u s t a v u s  V a n  
Deventer. Matawan, N. J. In this machi n e  the under 
or bottom side of the plunger is formed with its outer 
edge depressed or at a lower level t.han the opposite 
edge next the mixer, to exert a great pressure at the 
outside edge of  the mould, where the clay i.  l iable to 
scant, than at the side next the mixer, where the clay is 
more or less compressed and fills tbe fuU capacity of the 
aperture to the press box. 

BRICK M OULD SANDING MACHINE ­
George E. Smith, Kingston, N. Y. Combined with a 
supporting frame is a rot.ary sand box , a. disk provided 
with pins being mounted on the sbaft of the box, and a 
lever pivoted to one side of the frame connected w i th a 
forked lever engaging the pins of the disk, with otber 
novel features, whereby the moulds may be regularly 
fed forw)trd to the press and will at the same time be 
effectively sanded. . 

BARREL HOOPING MACHINE. - Frank 
Glankler and William W. Simmons, Memphl., Tenn. 
This invention provides a machine for trussing or 
sq ueezing together the ends of a barrel, and in the 
same operation forcing npon the barrel the end hoop 
with the same advance motion which trllsses the barrel. 

GRINDSTONE TOOL HOLDER. - Alex· 
ander H. Dick, Cramer'. Hill, N. J. This is a device In 
which a bed plate is  made to support the handle end of 
the tool, a weighted arm being pivoted on the bed plate 
and provided with a clamp engaging the tool blade, the 
device being simple in construction and designed to 
automatically hold the tool in any desired position on 
the grindstone. 

LANTERN. - Ole Handeland, Fort 
Sisseton, Dakota Ter. Tbis is  a lantern specially 
designed to be fastened on a horse's back, its holder 
comprising a casing having a transparent slide in its 
front and a flange on its bottom, and a saddle with a 
platform having a marginal guideway to receive the 
flange of the bottom of the casing, tbe arrangement , 
being such that the wind cannot extinguish the l ight. 

TURFING IMPLEMENT. - Melville C.  
Ayer, Biddeford, M e .  This invention covers a n  im­
proved feeding device for turfing or rug machines, 
serving for au tomatically feeding the machine forward, 
and being "ery simple and durable in constructi'on and 
very effective in operation. 
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Ash sifter patent for sale. See page 210. 
Wire Rqpe TramwaY8 for the economical transporta­

tion of ores and Other materials. Quarry hoists. Wire 
rope of all kinds. The Trenton Iron Company. Trenton", 
N. J_ New York office, Cooper, Hewitt & Co. , 17 Burling 
Slip. Western agents. lfraser & Chalmers, Chicago, Ill. 

For best hoisting engine. J. S.  Mundy, Newark, N. J. 
Eureka Cotton Machine Belting. 

A cheap and perfect substitute for leatber or rubber 
belting. Address Eureka Fire HObe Co .. 13 Barclay St., 
New York, for prices and samples. 

Antomaton Wanted-Any new and novel mechanical 
ftllure-either working drawin�. rough model. or com .. 
pleted fiji(ure. If life-like in its movements. a liberal 
price w!!l be paid. Address Key, 9f Liberty St., 3d floor. 

The Little Falls (S. Y.) Water Company in testing all 
the popular water m otors have adopted those made by 
the Tuerk Hydraulic Power Company. Address No. 12 
Cortlandt St., New York. 

Guild & Garrison, Brooklyn, N. Y., mannfacture 
steam pumps. vacuum pumps, vacuum apparatus. air 
pumps. acid blowers, filter pre'1s pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C_ Bullock Mfl<. Co., Chica20, Ill. 

Presses & Dies. Ferracute Mach. Co" Bridgeton, N. J ,  

details, etc.  Messrs. Munn & Co. architects, The Holly Manufacturing Co., of Lockport, N. Y., 
New York. will 8('nd their pamphlet, describing water works m .... 

2. Plate in colors showing a two story and attic frame chinery, and containing reports of tests, on appli cation. 

dwelling at Montclair, New Jersey, at a cost of Screw machines, milling machines, and drill presses. 
five thousand dollars. Mesers. Munn & Co. archi- E. E. Garvin & Co. , I,aight. and Canal Streets, New York. 
tects, New York. Perspective, floor plans. sheet 
of details, etc. 

3. Design for a memorial monument at the Langside 
battlefield. A. Skerring, I.A., architect. 

4. Engraving of the Winn memorial public library, 
Woburn, Mass. H. H. Richardson, architect. 

5. A cottage at Mt. Vern on, N. Y .. costing four thou­
sand five hundred dollars. Perspective view and 
floor plans. 

6. Rp.sidencc erected at Mt. Vernon, N. Y., by the 
Hon. Chae. Crary, at a cost of eight thousand 
dollars. Plans and perspective elevation. 

'1. Design for a three thou sand dollar railway station. 
Drawn by Mr. W. Henderson, of t.he Chicago 
Architp.ctural Sketch Club. 

8. A residence at Bridgeport, Conn., built for I. W. 
Birdsey, Esq., at a cost of eleven thonsand seven 
hundred dollars. J. W. Northrup, architect. 

9. A residence at Chester Hill, Mt. Vernon, N. Y., 
recently erected for J. J. Smith, Esq., at a cost of 
twelve thousand dollars. Floor plans and per­
spective elevation . 

10. A. stone house on Jersey City Heights, N. J., bnilt 
in 1812, and recently remodeled by L. H. Broome, 
Esq. Perspective elevation and plans. 

11. A block of hrick fronts at Bridgeport, Conn.,  W .  
H .  Worsam, architect. Cost three thousand six 
hundred dollars each. Floor plans and perspec· 
tive elevations. 

12. New court house and post office, New Bedford, 
Mass. Perspective and plans. 

13.  The Mexican pavilion at ,the Paris exposition-' 
half page engraving. 

14. A residence on Jersey City Heights, N. J., bnilt 
for G. W. Patten, Esq. Plans and perspective. 

15. A colonial houRe at Englewood, N. J. Edward H. 
Kendall, architect, New York. Perspective and 
floor plans. 

16. Sketch of Florence Nightingale's home at Lea 
Hurst. 

17. House on Grayswood Hill, Haslemere. Perspective 
and plans. 

18. Sketch of the Fitzwilliam museum, Cambridge. 
HaH page engravillg. 

19. Entrance doorway to the ceramic and mosaic sec­
tion, Paris exposition. 

20. Bedroom of the Shah of Persia, in the Hotel de la 
Rue Copernic, Paris. 

21. Miscellaneous Contents : An acoustic troubl e.­
Evils of large drain pipes.-The giant redwoods. 
-Use of dynamite in making foundations.­
Cement for stone. - Ornament.-Cypress. - A 
talk with a quarryman.-Slate an unsafe roofing 
for mills.-Memorial pnlpits, illustrated.-An 
ornamental chimney, ilInstrated.-Planting straw­
berries.-The camera as a witness i n  a suit for 
damages.-Extensive and successful trusts : the 
co-operative building system.-A model bedroom. 
-The painter and the architect. - Woods for 
finishing. - An im proved wood finish for in­
teriors, illustrated. - Decoration of interiors 
with " Lignomur, " illustrated.-A substitute for 
glass.-Artistic surronndings enhance moral s.­
An improved woodworking machine, illustrated . 
- House heating.-The homes of the poor. 

Tbe Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi­
cally, a large and splendid MAGAZINE OF ARCIDTEC­
TURE, richly adorned with elegant plates in colors and 
with line engravings, iIlnstrating the most interesting 

Tbe Improved Hydraul iC Jacks, Punches. and Tube 
Expanders. R. Dudgeon. 2f Columbia St., New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplin2s. The D. Frisbie Co .. 112 Liberty St., N. Y. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co .. Rochester, N_Y. See illus. adv., p. l?8. 

Band saws, with tipping table. All  kinds woodwork­
ing machinery. Rollstone Machine Co., FitchburJ{, Mass. 

�Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co . . 361 Broadway, 
New York. Free on appllcation. 

• ItS 
HINTS TO CORRESPONDENTS. 

NalDe. and Addre •• mnst accompany all letters" 
or no attenVon will be paid thereto. This is for our 
information, and not for publication. 

Refere n c e  .. to former articles or answers shonld 

In �;:��: �ofaE��!��ar: �!a���.3,�� 'am<I,:':h��fd �e repeated ; correspondents will bear in mind that 
80me answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

S p e cial Writte n I n CorlDat i o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scle n U t i c  American S n p p l e lD e n t .  referred 
to may be had at the office. Price 10 cents each. 

Book .. referred to promptly supplied on receipt of 
prICe. 

M i n e ra l  .. sent for examination should be distinctly 
marked or labeled. 

(1340) T. S. W. writes for a practical 
rule for flnding the length of a chord between the centers 
of two holes to be laid off on a circle of any diameter. 
For instance, I want to lay off eight holes on a circle 
ten inches in diameter. What will be ihe length of the 
chord between two consecutive holes? I want a rule 
that I can u se without a protractor? A. No general 
rule can be given. By the square you can d ivide a cir· 
cle into fou r parts ; by using the radius ao a chord, you 
can divide it into six parts. Other d ivisions can be 
made by the nse of the dividers, starting with the full 
circle or nsing the division into four or six parts as a 
basis. 

(1341) E. J. F. asks : How to make an 
ink that will ,  copy without the use of press, brush, or 
water. A. Dissolve an aniline color in water, and add 
a little glycerine. It is well to dissolve the color in 
alcohol first. About 10 per cent of !(Iycerine should 
be sufficient. 

(1342) J. F. D. asks for a cheap white 
enamel or flexible veneering, to coat pasteboard. to 
strengthen and to, thicken it. A. Paper is enameled 
by coating with a mixture of 100 parts kaolin (perfectly 
dry) and 24 parts paraffin melted and mixed ' hot. 
After cooling it is  rednced to powder and worked into· 
paste in a paint mill with water, and then appl ied to 
the paper. Or try a mixture of dammar varnish and 
Chinese white. The last will strengthen the paper a 

little ; the first will not. 

(1343) J. M. M. asks for th fl m ethod of 
cleaning and polishing clam shells.  A. Clean with a 

rag dipped in hydrochloric acid, wash in warm water, 
dry in  sawdust, and polish with chamois leather. If 
the shell is too dull, varnish, or else rub with a little 
tripoli powder and turpentine on wash leather; then 
with fine tripOli  alone, and with olive oil, finally rub­
bing up with a chamois. Boiling in lye is sometimes 
resorted to. and the shells polished on wheels. 

examples of Modem Architectural Construction and (1344) E. B. B. wri tes : 1. Can you 
allied subjects. tefer me to a work that treats thoroughly on valve 

The Fullness, Richness, Cheapness, and Convenience setting? A. We can snpply you Rose's Slide Valve for 
of this work have won for It the LARGEST CmOULATION , $1 by mali. 2. Also inform me the process it i. neceB­
of any Architectnral publication in the world_ Sold by I sary to go through to find the weIght of a Cll bic foot of 
all newsdealers. I air. A. At standard temperature and pressure 'me cnbic 

MUNN & CO .. I'uBLISHER8, foot of air weigbs 536'96 grains, or 1-816 of the weight 
361 Broadway, New York. of tb,e Bame volume of water. It has been determined 
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OCTOBER 5, 1 889.1 " ttutif. , jmtricau. 
by \\'eighlllg a vCEsel of kncwn volume, first exhausted using about 100 feet, and introduce it in shunt with a 
an(. thep ful l  of air the difference of weights represent- resistance in the other branch or one-tenth ohm. This 
ing the weight of air contained. you can <let from a piece of l amp carbon. nncoated. 72 

inch diameter and 12 inches long. Your best plan is to 
put in a longer piece of carbon with a sliding contact. 
connect yonr coIl. and slide the contact along until 
proper power isj attained. If you have to pay for all  the 
current, this method is, of course, very uneconomical. 

TO INVENTORS. Cl utch,. W. E. Clilford . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  411.237 
Coaster, J. P. Newbu r� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.255 
Colfee, compound for settlin�. M. P. R. Tilton . . . .  411.075 
Collar fastener. horse. J .  T. Roundtree . . . . . . . . . . . . .  411.110 
Collar fa.8tening� horse. P. T. Bradley . . . . . . . . . . . . . .  411,313 ' 

Collar, woolen shirt, F. R. Whitcomb . . . . . . . . . . . . . . . 411.178 
Combing machine, wo01, D. P. Norris . . . . . . . . . . . . . . .  411,05:) 

(1345) J. P. asks for (1) the receipt for 
IDakin� red fire. A. Mix 9 parts n itrate of strontium; 
3 parts powdered sheilac. and 172 parts chlorate of 
potash. 2. Also for making qnick match composition. 
A. Quick match composition is  made of 4 parts salt­
peter, 2 of gunpowder, 2 of charcoal, and 1 of sul­
phur. 

(1346) R. R .  O. asks i f  p-oillmutator for 8 
light dynamo 'lS described in SUPPLEM�NT, No. 600, 
could not be made by having 24 strips of sheet copper 
and 24 strips of glass affixed to a small cylinder of wood 
by shellac on uuder side. and wound with varnished 
strillg on  ends of cylinder to hold strips in place. and to 
have small screws in end of copper strips t o  connect 
with armature wire� strips of copper and glass to be 
onc thirty-second or one-eighth inch thick. whichever 
would be the best ; the small spaces between glass and 
copper to be filled with shellac to prevent dust from 
fi l l ing in. A. Your form of commutator is objectiona4 
ble on account of the wide spaces between the copper 
bars. also on account of the shellac filling. Better place 
bars one thirty-second inch apart and either have air 
spaces or fill the spaces with strips of mica. Probably 
yonr winding of cord and the varnish wou l d  hold th� 
copper bars. You might make slits in the wood with 

A n  experience of forty years, and the preparation of 
more than ODe hundred thousand applications for pa­

tents at home and abroad. enable u s  to u nderstand the 
laws and practice on both continents, and to possess u n­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 

(1355) On. & Co . ask : What material abroad. ar e  invited to write to this office for prices. 
is good for a l ining of a wooden lye tank 80 that the which are low. in accordance with the (,imes and our ex­

strong lye:cannot leak through the wood joints, as the tensive facilities for conducting the business. Address 
lye does so through the most watertight j oints of wood M UNN & co . . office SCIENTIFIC A MERICAN. 361 Broad­

way, New York. 

Compressor. compound. G. Metzger . . • • . • . . . . . . . . . .  411,252 
Cooking edIbles, H.  }1'""ricker . . . . . . . . . . . . . . . . . . . . . • . . . .  411 ,:378 
Corn a n d  fertilizer dropper. J. P. Birmingham . . . .  411,005 
Cotton choppinll machine, Huguley & Chambers, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.10 ) 
Cotton openers� etc . •  �evening mechanism for, J.  

C. Potter . . . . . . . . . . . . . . . . . . . .  ' "  . .  . . . . .  . . .  . . . . . .  . . .  411.350 

a thin saw for the mica. 

( 1347) R. R. N .  writes : 'Yould you 
name a fluid that is  not very heavy. and is a good con­
ductor for electriCIty ? A. No such fluid i s  known. A 
solution of sulphuric aCId of specifiC gravity 1'215 has 
one of the lowest resistances of aqueous fluids, but it 
is 500,000 time$ greater than that of silver.  

(1348) G. W. W. S .  asks : 1. About how 
mally one gal lon cel l s  of gravity battery would be reo 
q UIred to run an EdIson six candle power incande­
sce�lt larnp, which requires 1·40 amperes of c urrent, 
I am well  aware of the fact that this style of battery 
is not suitable for this purpose. but I thought that 
if I would connect enough cells together. I could pro­
duce current enough to run a lamp of the size named 
a bove. If I could succeed in running the lamp with 
gravity battery, about how long would it last without 
having to be replenished � (I mean the battery.) Which 
would be the best way for me to connect the cells. in 
pa.rallelor in serie s ?  A lso please inform me how to 
connect in paral lel.  A. Owing to the internal resistance 
of the gravity battery and its comparatively small E. 
M. F., i t  would require about 180 cells to run your 
lamp. These should be connected 15 in series with 12 
series in parallel. It would run for several months. 2. 
If this battery cannot be used, how many cells of the 
new compound Fuller batter y would be required. and 
about what length of time would it run the lamp without 
being recharged ? A. It would require about 40 cells 
of Fuller battery connected 8 in series with 5 series 
i n  parallel. It would probably run for a week. 

material s ?  A. Use following COllipVs .. ..  ·.Dn on all leak­
ing points : Burgundy pitch 150 parts, gutta percha in 
shreds 25 parts, powdered pumice stone 75 parts. Melt 
together first the gu tta percha and pumice stone and 
when well mixed add the Burgundy pitch. Use a hot 
soldering iron or poker to melt it  i n  with. The drier 
the tank. the better will be the result. It is well to try 
it on a small scale. and if satisfactory to coat the entire 
tank witll)t. 

( 13156) M. A. C. writes for the process 
of crystallizing tin for covering trunks. A. Hold the 
plate slightly heated over a tub of water and rub its 
tmrface with a clear solution of 4 parts nitric acid, 2 dis· 
t i l led water, and 1 salt. or sal ammoniac. When the 
figure is well developed dip and wash it off carefully. so 
as not to disturb the figure. dry at low heat. and lacq uer. 
Or just as a plate is leaving the tin bath in the regular 
tinning process, if  cold air i s  blown upon it as the tin 
solidifies, a similar result will he attained. Tin plate 
for covering trunks is freq uently given relief designs by 
passing it between engraved rollers. 

(1357) T. J. asks : 1. Are there any 
metals which when used as contact points. di pping i n  
mercury. w i l l  not b e  inj ured by amalgamating? A .  Use 
platinum or steel .  2. In case of alloy would the mer­
cury be inj ured for use in an air pump ? A. Yes ; it will 
be inj ured for such use. 3. Will the passage of elec­
tric current or heat generated when contact is broken 
prevent or  correct alloy ? A. It will not. 

(1358) J. B. writes : Wh at can I u se in  
the shape of a n  iron perforated pipe to aosist combus­
tion in It fire box ? Would common iron pipe bnrn up 
if a current of air at 1100 was kept passing through it 
over a hot fire ? If so, tell me what I can snbstitute for 
iron nipe. A. Extra strong wrought iron pipe will last 
several months, as an air pipe i n  a fnrnace, if it can be 
kept below red heat. Heavy cast iron rectangular pipe 
partially built into the brick work is  also used for hot 
air jets for perfecting combustion. Hollow fire brick 
tile has also been tried. We cannot give reliable ad­
vice without knowing exactly what yon wish to ac· 
complish. There has bcen much experimenting for per· 
fecting combustion i n  boiler and other fnrnaces, with 
but indifferent results. 

(1359) J. R. T.-There is no way of in­
dicating water veins or anything else beneath the earth 
with a forked stick. You cannot prevent the taste of 

(1 349) C. C. -See answer to G. W. W. clay in water that l ies upon a clay stratum. A pipe 
S. on this page i n  regard to primary batteries for elec· drain through the clay may strike a water vein below of 
tric l ighting. The second ary battery referred to can purer quality. 
be charged by means of a primary battery, but it is a 

(1360) J W · t (1) f . 
t t tedious process which does not pay. . • wr1 es or a recelp 0 

. enamel wood ( bl ack). A. The best plan is to have it 
(1350) 'V. O. G. wrItes : 1 .  I see fre- japanned. Varnish may be mixed with the paint or 

quen tly in the papers that i n  the oil regions closed I several coats may be appl ied, and each in turn rubbed 
naphtha tanks are exploded by bemg struck by elec- down with pumice and water, and after varnishing sev­
tricity. I had supposed that to explode naphtha it was eral times with similar rubbings down the last coat 
necessary to have it exposed to the atmosphere. Please may be polished 

·
with rotten stone and oil. 2. Can por­

tell me if I am right. A. The tanks are struck by l ight· celain be dissolved into a thin liquid by acids ? A. No. 
ning and ruptured and the naphtha ignited. or it may 
be that some leakage is set on fire by lightning. The 
naphtha in a tightly closed tank will not be affected. 2. 
W i l l  you also give the chemical formula of naphtha 
distilled from petroleum oil ? A. It varies widely. con· 
sisting for the most part of paraffines [of the series 
CnH(m + 2)]  and olefines (of the series CnH2n). 

(1351)  J. C. asks : 1. What kerosene oil 
is composed of? A. It is composed principally of hydro· 
carbons of dIfferent series (see preceding qnery). 2. 
What is the cause of that blue l ight arollnd the base of 
the l ight? And what i s  the cause of the same reason in 
the candle?  A. The blue light is due to combustion at 
a comparatively low temperature, probably of carbonic 
oxide gas. A. How to melt coal ? A. Bituminous coal 
undergoes a partial fusion when heated in a closed ves­
sel. 4. How to make sodium. A. For manufacture of 
sodium we refer yon to any ch�mistry. 

(1352) D. S. H. asks for a recipe for 
making wine or cordial from common rhubarb (large 
variety). Rinse gently 40 pounds of best qual ity 
rhubarb stalks in a 15 or 20 gallon tub. Add 4 gallons 
of water. stir and squeeze the pulp with the hands so as 
to separate the j uice. Let it rest for a few hours, strain, 
and press through a coarse cloth. The residue may 
have one gal l on more of water pressed through it. Add 
30 ponnds loaf sugar and after its solution water to 
make it up to 1072 gallons. Put it i n  a tub covered with 
a blanket and ROllle board s at 550 to 600 Fah. until it 
begins to ferment. Then put into a caska portion at a 
time, as its working decreases until all is in. Let the 
scum as it works run out of the bung hole. When 
nearly through fermenting rlrive the bung. put in II 
spile. which is to be removed every few days until the 
barrel is safe from bursting. Use more or less sugar ac· 
cording to the strength and sweetness desired. 

(1353) N. G. -T here is nothin g  better 
than good clear pine or cedar for a model yacht. 
Block it out roughly inside and outside. Keep it  out of 
the sun and it will not crack. When finished oil thor­
oughly inside and outside with raw l inseed oil and let 
it  dry for a number of days (not in the sun). See a 
book II. Hints to Beginners in Amateur Yacht Design­
ing." by Biddle. which we mail for $1,  or ..  Model 
Yachts and Boats " by Grosvenor. It larger book. 121 de­
signs and working diagrams, $2 mailed. 

(1354) W. V. S. writes : I wish to con­
struct a solenoid to exert a pull of 5 ponnds in its core 

with a 100 volt current . .  What size and length of wire. 
should I use and what current would it require ? A. 
Your potential is exceed ingly high. The solenoid 
which would be manageable at such a potential wonld 
bave very high power. 1I1ake a solenoid of N o. 20 wire, 

(1361) E. H. N . . M.D. ,  asks if repeated 
boiling of surgical cutting instruments (in water) will 
affect their temper. A. No. The temperature of boil­
ing water is too far below that at which the instru­
ments were.tempered for any effect by boil ing upon 
their cutting qualities. 

(1362) W. M. A. asks : Do you consider 
the valve motion c.ommonly used on locomotives a di· 
rect valve motion ? A. Yes ; a di rectjvalve motion. The 
shIfting or stationary link does not change the direct 
attion of the eccentric. The old rock shaft valve gear 
was an ind irect valve motion. 

( 1 363) G. W. H. asks : Fur forcing 
draught in fnrnace on steamboat. is a blower r u n  by se· 
parate engine more economical than stennl j et in smoke 
stack ? If it is. please state reasons. A. This is  not yet 
a settled point in steam making. With a small boiler 
the jet. if of hest form. is  probahly the most economi­
cal. There is more economy in making the hoUer 
large enough to give sufficient steam without jet or 
blower. 

(1364) J. H. L.-We do not recommend 
any attempt to repolieh a theodolite. except it be i n  
the hands of a n  instrument maker. CarefullY· a n d  tho­
roughly clean off dirt from the surface. The instrument 
has a coat of lacquer that protects the surface.and if re­
moved this has to be renewed. which requires experl­
euce in insttument work. Generally the best polish for 
brass is rotten stone and oil.  

(1 365) G. G. M.-The great telescope of 
Lord Rosse has a speculum 6 feet diameter. 55 feet 
focus. It is still in use. 

(1 366) E. S. asks : How is chipped glass 
made ? It has a feather or frost like appearance. A­
rt is made in several ways. The following is one 
method : The body of the vessel is coated with an· 
other kind of glass and while hot is cracked by appli­
cation of water. Then it is parti y remelted. 

(1367) E. H. B. asks : Will  you kindly 
answer through your pnper, how to thin mucilage ? I 
use a sponge top bottle, aud the mucilage is so thick it 
does not come through easily. A. Thin mucilage with 
water. To clear the sponge. place some water in a 
saucer and press the sponge down repeatedly in it. 

(1368) W. A. T. asks how to color the 
brown streaks black 011 buffalo horns. after they have 
been polished ? A. Apply a dilute solution of ni trate 
of silver with a brush or rag several times, nntil the 
desired intensity is obtained. Allow it  after each appli­
cation to dry in the snn· perfectly before applying the 
next coat. Poli�h when sulllciently black. 

INDEX OF INVENTIONS 
F o r  ",hieh Letter8 Patent or the 

United State8 were Granted 

September 17, 1889, 

A.ND EACH BEARING 'J'HAT DA'J'E. 

[See note at end of list about copies of these patent •. ) 

Advertising and street announcing apparatus, 
M c K enzie & Mill er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.050 

Cotton scraper. Peter & James . . . . . . . . . . . . . . . . . . . . .  411,291 
Coupling. See Car coupling. Stovepipe coup-

ling. 
Cover for cooking vessels, Crosby & Cook . . . . . . . . . .  411 .185 
Cream separator� centrifugal. S.  Jonsson . . . . . . . . . 411,038 
Crocheting machi ne, G. D. Munsing . . . . . . . . . . . . . . .  411,046 
Curry combs� machine for making wooden, C. A. 

Mahle . . . .  ' . . . . . . . .  . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . .  411 .345 
Cut-out, F. G. A. Heller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.380 
Cutter. See Bean!cutter. 
Defecating pan, M. Swenson . . . . . . . . . . . . . . . . . . . . . . . .  411,112 
D errick , IV . E. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 ,214 
Digger. See Post hole digger. 
DilStilling crude petroleum� apparatus for. W. H. 

Pitt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . .  411.3\14 
Dough raising tray, B.  Z. Dampierre . . . . . . . . . . . . . . .  411,279 
Dredging apparat us, A. B. Bowers . . . . . . . . . . . . . . . . . .  4.11,183 
Drying or evaporating apparatus, J. B. Seaman . . .  411 ,397 
Dye. blue. D. E. Huguenin . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.149 
Electric conductors, . pole for supporting. S. H. 

Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.204 
Advertisinll device or coin protector. E. W. Park- Electric cord3, terminal ""- plug attachment for 

er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .:192 fl exibl e, S.  C. ,Lalferty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411. 153 
Air heater, L. Hussey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,:382 Electric generation and distribution for railway 
Alarm. See High and low water alarm. cars.lsystem of, E. E. Ries . . . . . . . . . . . . . . . . . . . . . . .  411,301 
Alcoholic liquids, manufa('ture of. J. Takamine . .  411 ,231 Elect ric l ight shade holder, H. H. Sawyer . . . . . . . . . .  411,396 
Animal trap. H. E.  Kel ley . . . . . . . . . . .  . 4l1.o:m. 411.246. 411 .247 E lectric meter. H. W. Kolle . . . . . . . . . . . . . . . . . . . . . .  411.042 
Annunciator, electric polarized� C. E.  Scribner . . . .  41l .1S3 Electric motor and blower. combined, C • •  J. llirli. 

Anvil , horseshoe , L. E. Wescott . . . . . . . . . . . . . . . . . . .  411,405 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,0 ·)0 . 
Arches, construction of, J. Bogert . . . . . . . . . . . . . . . . .  411.213 E lectromotor, A. S. K issell . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 1.15U 
Automaton ,  coin-operated, A. M. Pierce . . . . . . . . . . . 411.108 Elevator. See Sawdust el evator. 
Axle boxes. dust guard tor car. C .  W. Hayes . . . . . .  411.100 Elevator lock, E. E. Angell . . . . . . . . . . . . . . . . . . . . . . . . . .  411.274 
Ballot, envelope. J.  R. Gathright . . . . . . . . . . . . . . . .. . .  411,H< Engine. See Gas engin e . Pulp beating engin e. 
Bar. See Grate bar. Pumping- engi ne. 
Barber shop indicator. Dudley & Cosby . . . . . . . . . . . . 411 .281 Envelope damping machine. H.  J .  H. Schuett. . . . .  41l,:l55 
Barrel hoopin"" machine, G lankler & Simmon s  . . . .  411,219 Evaporat ing apparatus, A. Chapman . . . . . . . . . . . . . .  411 ,011 
Barrel making machine, L. M. Reed . . . . . . . . . . . . . . .  4I1,0C0 E vaporating ap paratu8. vacuum, A. Chapman . . . . .  411.012 
Barrels, combined cover and pump for oil, I.i. J. Explosives, prodU Cing high, H. Maxim . . . . . . . . . . . . .  411,127 

Spangler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .3.58 Extractor. See Bung extractor. 
Bating. A. Hull . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.034 Eyeglass nose pad. J. P. Molitor . . . . . . . . . . . . . . . . . . . .  411.164 

Battery. See Galvanic battery. li'abric . See Pi l e fabrtc. 
Battery connector, secondary, S.  H. Barrett . . . . .  411,810 Fan blades� attachment for rotary. D. Whitlock . .  411.:·)12 
Battery receptacle, secondary, 1:i\ W. H uestis . . . . .  411,124 Ji'arm gate. B. I.... Z immerman . . . . . . . . . . . . . . . . . . . . . . . .  411 ,083 
Bean cutter, C. Bruemmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,235 Fasten er for envelopes, boxe.s. etc., P. J .  M il l er • . . 411,040 
Bed, camp, J .  Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .015 �'aucet, sirup, E.  Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,026 
Bed, spring� B. E .  Leckron . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,34;3 }1'ence machine, Young & 'Vatts . . . . . . . . . . . . . . . . . . . . .  411,365 
Beer, means for boiling, cool ing, etc., Hoffman & ll'ence machine tension device, Forsythe & G winn 411.12� 

Ebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41U37 �'ence post. clay. W. II. Heindel . . . . . . . . . . . . . . . . . . . .  411.027 
Bell, gong, W. F. Starr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,267 Ifences, tension machine for use i n  constructing. 
Bell mechan ism, door. A. �'. Rockwel l  . . . . . . . . . . . . . .  411.395 W. W. Hi�htree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.029 
Bell ringer, automatic, Riesenberg & O'llearne . . . 411,129 }1'ire curtain,  H. G. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.163 
Block. See Tackle block. H'ire escape� A .  W. Lennier . . . . . . . . . . . . . . . . . . . . . . . . 411 ,106 
Board. See Game board. Fire extinguishing ap paratus, C. B. Harris . . . . . . . .  411.192 
Boiler. See Steam boiler. Fire lighter, W. Harles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,33[, 
Boiler� 1. Hulm e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,223 Fireplace::and open grate, ventilating, H. P. K. 
Boiler. J. Lapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '11.249 Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.393 
Boiler or other furnace, steam. J.  H. Annandale .. 411,084 Flue scraper, boiler, W. T. Coggeshall . . . . . . . . . . . . . .  411,a24 
Bolt. E. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 1.000 Foot warmer, Blosfeld & Schnur . . . . . . . . . . . . . . . . . .  411. 152 
Bolt blank forming maclline. W. E. Ward (r). . . . . .  11.0:)0 Fork. Hay fork . 
Bolt threadi ng machine. J. A. Becher . . . . . . . . . . . . . .  411,002 Fruit gatherer, C. J. Bloom . . . . . . . . . . . . . . . . . . . . . . . . .  411�007 
Bolts or bolt blanks, machine for dreSSing, W. E. li'uel controller, thermostatic. E. R. Ware , . . . . . . . . .  4 11,311 

Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 ,271 Furn ace. See BoUer o r  other furnace. Metal-
Boot, C. C.!Houghton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.032 l urgical furn ace. 
Boring machine, multiple, C. A. Stark . . . . . . . . . • . . . .  411,:359 Furnaces, eondensin2" fumes from metal J u rgic, li"'. 
Bottle or similar article. Leuchs & Meiser . . . . . . . . . .  411,151 P. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 .014 
Bottle stopper� T.  J .  Call1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,277 [1�urnaces,  hydrocarbon burner for, A .  Lentz . . . . . .  411,;385 
Bottle wrapper, C. G. Biedinger . . . . . . . . . . . . . . . • . . . . .  411,371 Furnaces, relighting the flame in hydrocarbon , C .  
Bottles, m eans f o r  cappmg and sealing milk,  H .  L. G oodridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 ,243 

P. & S. L. Barnhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.368 G alvanic battery. W. C. Thompson . . . . . . . . . . . . . . . .  411 .400 
Box. See Paper box. Game apparatus. M. Virnoche . . . . . . . . . . . . . . . . . . . . . . . 411.402 
Brakes, pipe con n ection for pneumatic, L. Blatt . .  411,m:6 G am e board or apparatus, C. G ooch . . .  . . . . . . . .  41] ,221 
B reech loading small arm, P. T. G adsal . . . . . . . . . . .  411.145 Gas� apparatus for the man ufacture of, V. L. 
Brewi ng ale, beer, and porter, I ..... Frisch . . . . . . . . . . . . 411,242 Elbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .0?2 
Brick machine, G.  Van Deventer . . . . . . . . . . . . . . . . . . . .  411,232 Gas burners, heating attachment for. C. Lon g  . . . . .  4 1 1 , 1 24 ;  
Brick machin e, J .  W .  & R. C.  Penfield . . . . . . . . . . . . .  411,200 Gas engi.ne, igmter for� I. If. AH man . . . . . . . . . . . . . . . .  411,2 1 1  
Brick mould sanding machine, G.  E . Smith . . . . . . . .  411.228 Gas, proce�s o f  and apparatus for manufacturing, 
Brick , paving, H .  B. Camp . . . . . . . . . . . . . . . . . . . . . . . . . .  411,010 Morse & Springer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,:)89 
Brush block boring machine. C. A. Mahle . . . . . . . . . .  411.:146 Gas regulator. W. C. Rossney . . . . . . . . . . . . . . .  A11.062. 411.06:1 
Buckle, backband, W. A. Marsh . . . . . . . . . . . . . . . . . . . . .  411,291 Gate. See Farm gate. 
Buckle, sus pender, E. A. Hill . . . . . . . . . . . . . . . . . . . .. . .  411,101 G lassware, apparatus for reheating� H. Schulze-
Bun�. M. Delker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.239 Berge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,132 
Bung extractor. O. Wi nkler . . . . . . . . . . . . . . . . . . . . • . . . .  411, 179 Gl assware, furnace for heat ing, H.  Schulze-Berge 411,131 
Burner. See Hydrocarbon burner. Governor, S. Q uast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,056 
Cal endar, R. A. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,061 Grain binder, G. Greenlee. Jr . . . . . . . . . . . . . . . . . . . . . . . . 411.025 
Cams, device for adjusting and securing, H. S. Grain drill shoe. C. T.... . Fowle . . . . . . . .  . . . . . . . . . .  . . . .  411 ,141 

Ranta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,275 Grain mil l  safety device, L. 'Vagner . . . . . . . . . . . . . . . .  411,404 
Can. See Shipping can. Grain separator, J. Payer . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.256 
Car cou plin�, W. II .  B urwell . . . . . . . . . . . . . . . . . . . . . . . .  411.286 Grate. W .  J .  Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.391 
Car coupling. J.  A. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 1.216 G rate bar. E.  J. Gord on . . . . . . . .  . . . . . . . .  . . . . . . . . . . .  411.379 
Car coupling, M. J. Lorraine . . . . . . . . . . . . . . . . . . . . . . . . .  411 .28B Grate or fireplace front,  J.  M .  Seymour . . . . . . . . . . . .  411,262 
Car coupling, J. W .  Roberts . . . . . . . . . . . . . . . . . . . . . . . . .  411 ,227 G rating for illuminating tiles, T.  Sharts . . . . . . . . . . . .  411,134 
Car coupl ing. W. C. Watson . . . . . . . . . . . . . . . . . . 411.175. 411.176 G rinder. rol l .  P. F. Dooley . . . . . . . . . . . . . . . . . . . . . . . . .  411.095 
Car door. E. L. Phipps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.292 Grindstone tool holder. A. H. Dick . . . . . . . . . . . . . . . . . .  411.217 
Car for t estin.2" railway track scales, weighing, S. Gun, transportable or field, M. Dreger . . . . . . . . . . . . . . 411,S2U 

M .  Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.2&.1 G utta-percha. substitute for. C. A. A. H. Si ebert . •  411,171 
Car, rai lway stock ,  J. H. Kimball . . . . . . . . . . . . . . . . . . . 41 1,340 Hair curling and crimping device, 1. W. Hey -
Car starter, H .  A. KIng-sland . . . . . . . . . . . . . . . . . . . . . . . .  411,:U1 singer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,028 
Car, stock. S. P. r.I.'allman . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 1,208 Harmonica holder, A .  B. Clark . . . . . . . . . . . . . . . . . . . . . .  41l .3'i4 
Car wheel. J. Ri�by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.354 Harness loop. S. W. Sh irk . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.351 
Car wh eel grinder, P. II. Griffin . . . . . . . . . . . . . . . . . . . . . . 411,244 Harrow, A. Callander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,009 
Car wheels, thrust receiving plate for, S. W. Tan- Harrow, C. La D ow . . . . . . . . . . . . . . . . . . . . . . . . . .  't • • • • • • • •  411 ,U19 

ner o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.:l99 H arrow. disk. M. Daley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 ,376 
Carbon filaments, manufacture of, T. A. Ediso n ,  Harvester. corn � Stevens & Harvey . . . . . . . . . . . . . .  411 ,268 

4 11.016. 411.020 Hasp lock . E. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.383 
Carbonizing flask, T. A .  Edison . . . . . . . . . . . . . . . . . . . .  4 11 .017 Hat an d coat holder, T.  J.  Manning . . . . . . . . . . . . . . . .  411,387 
Carboy stand, J.  F. Stevenson . . . . . . . . . . . . . . . . . . . . . .  411,22�1 Hat sweat H nd lining, detac habl e, F.  W. Lewis . . . .  411,155 
Card cylinder, K. I.... Krausse . . . . . . . . . . . . . . . . . . . . . . .  411 ,105 Hay fork • •  1 .  S. G ochnauer . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .220 
Card stamping machine for Jacquard machines. Head protector, H. G. Morrow . . . . . . . . . . . . . . . . . . . . . .  411,348 

W. P. U blin�er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.401 Heater. See Air heater. 
Carding machine, G. A. Allison . . . . . . . . . . . . . . . . .. . . . .  411,:167 Heating apparatus� E. R. Ware . . . . . . . . . . . . . . . . . . . . . .  411,3 1 0  
Carpet stretcher and t a c k  driver combined, S .  L. Heel trimming machine, F. N. Ethridge . . . . . . . . . . . .  4 1 1 , 1 ,?J 

r.I.lroupe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .270 High and low water alarm, electrical, D. H. 
Cart. road, J.  G. Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .2801 Streeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 .2:l0 
Cart� road, J. W. Vorwick . . . . . . . . . . . . . . . . . . . . . . . . . .  411 . 1 1 4  Hinge�, machi ne for making wire, D. L. HilL . . . . .  4 11 . 1 !�4 
Cash carrier apparatus, pneumatic, J. L. G iven . . . . 41l,3Rl Hoist. eoal, .J. Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 1 .1tifi 

Caster. E. Barron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,181 Hoist. self-Locking different ial . C. }:I'. Batt . . . . . . . . . .  4 1 l �OS6 
Cereals, scouring and decorticating, W. Ager . . . . . .  4 1 1 , 816 Hoisting gear, O .  H. H. Noack . . . . . . . . . . . . . . . . . . . . . .  411, l� 
Chain link. I. Brow n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,321 Holder. See Harmonica holder. Hat and coat 
Chair. See Railway chair. holder. I.iamp shade holder. M usic book 
Chill. contracting, J. N. Barr . . . . . . . . . . . . . . . . . . . . . . . .  (11.369 holder. Sash holder. Spectacle case holder. 
Churn, C. T. Carnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.322 Tidy holder. 
Churn, M. J. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.328 Horse boot. A. M c Kay . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  411.04J 
Ci"ar bunch wrapping machine. J. E. Schmalz . . . .  411.:m Hydrocarbon burner. E. Rost . . . . . . . . . . . . . . . . . . . . . . .  111.260 
Clay for ballast, burning, C. M. Snyder . . . . . . . . . . . . .  411,069 Incrust.ation preventive� D .  R. Boogher. . . . . . . . .  411.820 
Clock system, electric, C. H. Carter . . . . . . . . . . . . . . . . .  411,138 Index Circular, R. R. Will iams . . . . . . . . . . . . . . . . . . .  4lJ,SJ5 
Clocks, gong striking mechanism for synchron" Indicator. See Barber shop indicator. 

ized. C. H .  Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,168 InfUSions or solutions. apparatus for making, C. 
Cloth pressin� mach in e. D. Gessner . . . . . . . .  .411.143, (11.144 Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.081 
Clothes reel, H. G. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41l.16� · Ink or mucilage vessel, W, T. Shaw . . . . . . . . . " . . . . . . '11,300 
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Inkstand, pocket, E. Ehnlich . . . . . . . . . . . . • . . . . . . . . . .  411,021 
Jacquard apparatus. S. Holdsworth . • . . . • . . .  , . • • . .  411.338 
Jars. forming the necks of fruit, C. F, It C. Leng . .  411,043 
J oint. See Rail jOint. 
Key. See Telegraph key. 
Key fastener, E. C. Townsend . . . . . . • . • • • . . . . . . . . . . .  411,016 
Knitting machine, Sanborn It Merrow . . . • . . . . . . . . . .  411,303 
Knitting machine • •  tralght. G. Templeman . . . . . . .  411 ,l1S 
Lamp. C. D. Aria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.318 
Lam P. J. E. Bis.ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,21� 
) ,amp, arc, F. R. Boardman . . . . . . . . • •  _ . . • • . • • . • • • • • • 411,088 
Lamp. electric arc, F. E. Klnsman . . . . . . . . . . . . . . . . . .  411.287 
Lamp shade holder, C. G. Perkins . . . . . . . . . . . . . . . .  411.107 
Lamps. manufacture of incandescent electric, T. 

A. Edi.on . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  .411,018. 411,019 
Lamps, measuring apparatus for filling street, E. 

W. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 1.875 
Lantern. O. Handeland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,222 
Lantern attachment. J . W. Feeny . . . . . . . . . . . . . . . . .  411,218 
Lantern, magic. J. B. Colt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,092 
Ufe-line, fioating, E. Maynard . . . . . . . . . . . . . . . . . . . . . 411.161 
Lightlnre device. hydrocarbon. Schulz It Cody . . . . .  411,170 
Limb, artUlcial. �'. H. Fairchild . . . . . . . . . . . . . . . .. . . . . HI ,377 
Llntinre machine, T. J. Dienzet . . . . . . . . . . . . . . . . . . . . .  411,139 
Lock. See Elevator lock. IIasp lock. Nut lock. 
J..oom for weaving tufted fabrics. A. Sire t .  . . . . . . . .  411,067 
Loom for weavinre tufted fabric., Wyman It Gale. 411,HO 
Loom Jacquard meChanism, H. Wyman . . . . . . . . . . . .  411,409 
Loom .huttle, S. A. Dudley . . .  .. . .  . . . . . .  . . . . . . . . . . . .  411.187 
Loom shuttle, Elsas & Weissenburller . . . . . . . . . . . 0 • •  411.097 
Loom sh uttle box locking device, G. �'. Hutchln •• 411,19'1 
Loom shuLtie box, mechanism, H. Wyman . . . . . . . . 411,408 
Loom let-01l' and take-up mechanism, W. C. 

Taucke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,172 
Looms, self-threading .hnttle for, M. Virnoche . . .  411,403 
Mail dispatch apparatus, pneumatic, G iven & 

Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.333 
Markinre pad, Indelible, J. R. Smith . . . . . . . . . . . . . . . . .  411,2� 
Mattre.s bed bottom, wire, J. B. Ryan . . . . . . . . .. . . . .  411,302 
Meat tenderer, rotary, J. G. Schmidt . . . . . . . . . • . . . .  411,169 
Metal shears and tire upsetter, combined, M. C. 

Malone . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . 411,386 
Metal ties, making. H. Aiken . . . . .  . . . . . . . . . . . . . . . . .  411,117 
Metal with natural ga •• treating molten. Slocum . 

It I,a.h . . . . . . .  . .  . .  . . . .  . . .  . .  . .  . . . .  . . . . .  . . .  . .  . .  . . . . . . .  411,205 
Metallic circuit, H. F. Campbell . . . . . . . . . . . . . . . . . . . . . 411,137 
Metallurrclcal furnace. C. Peifer . . . • . . . . . . . . . . . . . . . .  411,226 
Mining machine and apparatus for operating the 

same, F. M. Lechner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,200 
MininJl machine, coal, H. U. Sergeant . . . . . . . . . . . . . .  411.305 
Mosquito net frame and sham pillow holder, W. 

Tenni.on.  . . .  . . . . .  . . . .  . . . . . . .  . . . . . . . . . . . . . . .  . .. . . . .  411 ,073 
Motive power, J. P. Schmucker . . . . . . . . . . . . . . . . . . . . .  411,065 
Motor. See Electro-motor. Spring motor. 
Mowin" JIlachine. C. M. Brown • . • • . • • . • . • • . . . . • . . . . .  411,276 
Mowinre machine knife grinder, O. H .  Jones . . . . . . 411,245 
Muolc book holder, W. D .  Newman . . . . . . . . . . . . . . . . .  411,295 
Music leaf turner, J. E. Nirehtingale . . . . . . . . . . . . . . . .  411.052 
Music holder, O. S. Donnell . . . . . . . . . . . . . . . . . . . . . . . . . .  411.280 
Music .tand, A. W. Sibley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.11 1 
N ail blank plate. M. Cha.e . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,278 
Necktie fastener, H. W. Atwater . . . . . . . . . . . . . . . . . . . . 411.001 
Needle. E. Swem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,136 
Needle I.hreader and thread cutter combined, J. 

Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 411,325 
Nut lock. H. Kleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.125 
Nut lock, A. Soellr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,265 
Nut lock, D. Steiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,306 
Olls, apparatus for burning hydrocarbon, J. S. 

Hull . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,103 
Ointment, H. G .  Turley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,077 
Organs, reed and fiue pipe for, J. 8tall'ord . . . . . . . . . .  411.13.'; 
Oven. baker'., G. E. Bailey . . . . . . . . . . . . . . . . . . . . . . . . 411,180 
Oy.ter opener, J.  P. IIuppmann . . . . . . . . . . . . . . . . . . . .  411 .361 
Packlnre, journal. H. B .  Devlan . . . . . . . . . . . . . . . . . . . . . . 411,326 
Packing, .team pipe, C. T. Lee . . . . . . . . . . . . . . . . . . . . . 411,384 
Pad. See Eyegla •• no.e pad. MarklIljl pad. 
Pllddle hydro-motor. E. Pomba . . . . . . . . . . . . . . . . . . . 411,167 
Padlock. J. E. O pal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,054 
Pan. See Defecating pan. 
Paper bag, making, W. A. Lorenz . . . . . . . . . . . . . . . . . . .  411,288 
Paper box, P. O. Soper . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,398 
Paper calenderiure machine, J. McLaurehlin . . . . . . . . 411 ,051 
Paper folding machine. J. C. K neeland . . . . . . . . . . . . .  411,151 
Paper hanger's folding table, H. W. Allen . . . . . . . . .  411,386 
Pa.per inimitab le, rendering, A. Rimanoczy . . . . • 0 • •  411,059 
Paper making machine. C. It F. Symons . . . . . . . . . . . .  411,207 
Pu.per, manufacturing bundles of toilet, O. H. 

Hick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.193 
Paper, .hell for winding, Farrington It Curtis . . . . . .  411,140 
PenCil sharpener and paper weight, com bined, A .  

Thurber . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,173 
Photographic nereatives, apparatus for holding 

and washing. W. K. Moody . . . . . . . . . . . . . . . . . . . . . .  411.253 
Piano action, Kranich It Bach . . . . . . . . . . . . . . . . . . . . . . . 411.248 
Pile fabric, W .  H. Balrstow . . . . . . . . . . . . . . . .. . . . . .. . . . . 411.085 
Pillow sham adju.ter. J. B. Pugh . . . . . . . . . . . . . . . . .. . .  411.351 
Pipe covering, I. P. Wendell . . . . . . . . . . . . . . . . . . . . . . . .  411,115 
Pipe. machine for maklnre curved, P. J. Fish . . . . . . .  411,023 
Pipe or boiler coverinre, .team. P. Carey . . . . . . . . .. . .  411,091 
Pipe wren ch. O. C. Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . 411,266 
Plant protector. Moore It Love . . . . . . . . . . . . . . . . .. . . . . 411,341 
Planter; L. Schofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,203 
Planter and fertilizer distributer • •  eed, Child. It 

Muir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,215 
Planter, corn. G. II. Evans. Jr. . . . .  . . . . . . . . . . . . . . . . .  411,282 
Plow. J. W. Leas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,342 
Pole changer. automatic, C. A. DanaI . . . . . . . . . .. . . . . 411,2."18 
p.)st hole direreer, G ray It Klepper . . . . . . . . . . . . . . . . . . .  411.285 
Post, rail tie, beam, etc .. O.  A. Stempel . . . . . . . . . . . .  411;360 
Precious metals from their ores, extracting, J. S. 

MacArthur. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . .  411,047 
Primer tube for dynamite cartridrees, G. 8mlth .. . .  411,2Ot. 
Prlntln" press hand protector, C. Reu •• enzehn .. . . 411.258 
Protector. Se� lI ead protector. Plant protector. 

Printing machi ne hand protector. 
Pulley mouldinlf machine, J. C. Mc Dermott . . . . . . . 411,3:JO 
Pulp beating engI ne. E. R. Marshall . . . . . . . . . . . . . . . . 411,251 
Pum p. double-acting, R. L. Sherman . . . . . . . . . . . . . . .  411,263 
Pump. double-acting force. J.  Schranke! . .  . . . . . . . . .  411 .261 
Pumping enrelne, F. M. Wheeler . . . . . . . . . . . . . . . . . .  411.177 
Radiator, portable .team, J.  C. Mackey . . . . . . . . . . . . 411,159 
Radiator .ectlons, coupling for, J. J. Hogan . . . . . . . 411,931 
Rail jolnl ,  H. W. 1t A. H. Scheele . . . . . . . . . . . . . . . . . . .  411,064 
Rail jOint, expansion, F. C. Weir . . . . . . . . . . . . . . . . . . . .  411.362 
Rail jOint, lock, P. C. Dockstader . . . . . . . . . . . . . . . . . . . . 411,186 
Railway chair, G. W. Ritter.bach . . . . . . . . . . . . . . . . . .  411,259 
Railway rail,  H. W. Libbey . . . . . . . . . . . . . . . . . . . . . . . . . .  411.S14 
Railway .wltch. A. Boucher . . . . . . . . . . . . . . . . . . . . . . . . .  411,089 
Railways, overhead frog for electric. M. J. Wilfht-

mlln . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . 411,313. 411.314 
Reaping and mowing machines, apparatus fol' 

sharpenin" the cutter. and fingers of. R. 
McGregor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,048 

Receipt blank, .tub-identlficatlon, T. S. Quincey .. 411,057 
Reel • .  See Clothe. reel. 
Regulator and cut-01l', KinK It Swaney . . . . . . . . . . . . . .  411,041 
Besawi"" machine, E. Fi.cher . . . . . . . . . . . . . . . . . . . . . .  411,098 
Rivet, J. J.  Un behend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,17" 
Rock drill inK machine, H. B. Utter . . . . . . . . . . . . . . .  411.018 
Rotary sbears. Thollla. It Haviland. . . . . .  . . . . . . . .  411,014 
Saddle, rldlnlf. J_ 8. Snlllvan. . . . . . . . . . . . . . . .  . . . . . . . 411,072 Bash fastener, H. H. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . .  411.128 

Jtitutif i c  )mtfi cIU. 
sash-;:older, D. Easton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,330 I Paper, commerCial note writing, H. S. Crocker It 
Saw, circular. S. P. Grey . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  411,189 Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  17.032 

Sawdu.t elevator, W. �'rey . . . . . . . . . . . . . . . . . . . . . . . . . .  411,932 Paper. parch mentized, I.eatheroid Manufacturing 
Saw reuide, band, H. D. b'lelds . . . . . . . . . . . . . . . . . . . . . . .  411.34 1  Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 17,038 

Sawmill dog, G. M. Hinkley . . . . . . . . . . . . . . . . . . . . . . . . . .  411,135 Pens, metallic, Poure. O ' K elly It Co . . . . . . . . . . . . . . . 17.041 

Saw tooth .wage. C. O. It A. D. Porter . . . . . . . . . . . . . .  411,055 Pills of e.sence of tar. A. Bertelli It Co . . . . . . . . .. . . . .  17,016 

Sca1l'0ld, T. E. Williams . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  411,363 Remedy for internal and external u.e. liquid, J. F. 
Scale. welghinre, T. H. Herndon . . . . . . . . . . . . . . . . . . . . .  411,R36 Venner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  17.046 

Scraper. wheeled, A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . 411,119 Shoe elastic. boot., and shoes. Herbert It &spp 
Screw, G. P. Ro.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,202 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,038 

Screw threads on articles of sheet metal, machine 1.'hread, cotton, Les J:t'ils de Cartier-Bresson, 
for forming. W. F. Lewis . . . . . . . . . . . . . . . . . . . . . . .  411,156 17,019 to 17,025, 11',027. 17.028, 17.030. 17,031 

Seaminre machine, metal, J. Solter . . . . . . . . . . . . . . . . . .  411.071 Underwear, J. M eyer It Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.040 

Seaming tin bOKe., machine for. H. P. F. Ewer . . . 411,331 Wine, cham pal!:ne, J .  Bollinreer . . . . . . . . . . . . . . . . . . . . . .  17.017 

Seat. See Vehicle .eat. 
Seed, machine for delintinK cotton, J. H. 

M cCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.294 
Separator. See Grain separator. 
Sewing machine, m ultiple, �". K ern . . . . . . . . . . . . • . . . .  411,104 
Sewing machine shuttles, raceway for rotary, D. 

E. Mar.h . . . . . .  . .  . .  . .  . . . . .  . .  . . .  . . . . . .  . . . . . . . . . . . . . .  411,290 
Shear.. See Metal .hear •• 
Sheet metal .haplcg machine, H. A iken . . . . . . . . . . . 411,116 
Shipping can for perishable articles, D. H. It A. 

C. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,096 
Shock or bundle tyer, W. W. Hulfman . . . . . . . . .. . . .  411.033 
Shot canister, E. Harigel . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,128 
Shovel, J. Pfeifer. . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.257 
Sirenal apparatu., municipal, J. C. Wilson . . .  . ... . . .  411.407 
Signaling apparatus. W. R. Col e . . . . . . . . . . .  . .  . . . . . .  411.120 
Sink and kitchen cabinet combined, J. H. Rice . . . . 411.352 
Soda apparatus,  hot. C. C. Morian . . . . . . . . . . . . . . . . . . .  411,2U:J 
Soldering machine. can, J. Solter . . . . . . . . . . . . . . . . . . . .  411,010 
Spark arrester. J. Q. Donnald . . . . . . . . . . . . . . . . . . . . . . . .  411,327 
Spark conductor, K.  H. Carper . . . . . . . . . . . . . . . . . . . . . .  411,328 
Spectacle ca.e holder, Bleich It Sarratt . . . . . . . . . .  411,118 
Speculum. J. A. Maloney . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,100 
Spinuing mUle, E. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,082 

Spring. See Vehicle spring.  
Spring motor, P. J .  It E. H. Gates . . . . . . . . . . . . . . . . . . .  411.099 
Stareinre, G. W. Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 11 ,273 
Stamp. hand, M. I •. Luebben . . . . . . . . . . . . . . . . . . . . . . . .  411,158 
Stand. See CI1rboy stand. Music stand. 
Steam boil er. J. Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,094 
Steam boiler, P. Hanrez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,l(ll 
Steam washer. W. Klahr . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  411,224 
Stopper. See Bottle stollper. 
Stove doors. pin for hinges of, D. C. Kuhn . . . . . . . . .  411,152 
Stove grate, W. J. A n drews . . . . . . . . . . . . . . . . . . . . .. . . . . 411,a17 
Stove grate, J. F. Brayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,J.8.l 
Stove, lamp, W. H. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . .  411.209 
Stove. oil, A .  C. We.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.406 
Stove pip" coupling. A. J. Robinson . . . . . . . . . . . . . . . .  411.130 
Structures, construction of metallic, F. H. Cilley .  411.013 
Switch. See Railway .wltch. 
Tackle block, .T. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,240 
Teeth, fastening artificial, G. M. Weirich . . . . • • . . . .  411.272 
Telegraph key, A .  E. John.on . . . . . . . . . . . . . . . . . . . . . .  411 ,198 
Telephone. mechanical, C. M. Radford . . . . . . . . . . . . . 411,058 
Thill  coupling. F. J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,044 
Tidy holder, Gira & G fell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,188 
Tile. rOOfing, J. Rapp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . .  411,299 
Tool, combination, W. R. Van Vliet . . . . . . . . . . . . . . . .  411,079 
Top roll clearers, guide for, J.  T. Meats . . . . . . . . . . . .  411,388 
Track jack, ratchet, T. R. Gabe\ . . . . . . . . . . . . . . . . . . . .  411,411 
Transplant.er, J. K. Nis.ley .t al . . . . . . . . . . . . . . . . . . . . . 411,225 
Trap. See Animal trap. 
Trou sers, waistband for, J. E. I ... eavitt . • . . . . . . • . . . . .  411.250 
TrUCk. car, W. H. H. Sisum . . . . . . . . . . . . . . . . . . . . . . . . . .  411,068 
TrUCk, hand, B. Riddell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,35. 
Truck, house moving, G. Gary. . . . . . . . . . .  . . . . . . . . . .  411,024 
Tubes. apparatus for the manufacture of metal, 

J. Robertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.060 
Tubes. mechan ism for the manufacture of, J .  

Robertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.103 
Typewriter cabinet, L. G. Billing . . . . . . . . . . .411 .00'1, 411.004 
Typewriting machine, W. F. J udy . . . . . . . . . . . . . . . . . . . 411,339 
Typewriting machme, S. J . Seifried . . . . . . . . . . . . . . . . 411 ,086 
Typewriting machine, F. X. Wagner . . . . . . . . . . . . .. . . 411,361 
Valve, J. Galvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,283 
Valve. pop .afety, M. McNei\ . . . . . . . . . . . . . . . . . . . . .. . .  411,254 
Valve, steam-actuated, W. L. G .  William . . . . . . . . .  411,234 
Vehicle. F. A. Huntinreton . . . . . . . . . . . . . . . . . . . . . . . . . .  411,196 
Vehicle bodies, .teadyinre device for, G. J ohn.on . .  411,036 
Vehicle run ning gear. Blume It Arm.tronre . . • . . . . .  411 ,372 
V ehicle .eat. Wells & Spofford, Jr . . . . . . . . . . . . . . . . . 411,080 
Vehicle spring, E. Jarrell . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.286 
VelOCipede, T. B. Jeffery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,0:"; 
Vessel, ice transportation snd storage. R. Rich . • . •  411,201 
Wa.her. See Steam washer. 
Washing machine, H. Nador1l' . . . . . . . . . . . . . . . . . . . . . . .  411.349 
Wa. hinre machine. I. B. Warren . . . . . . . . . . . . . . . . . . . . .  4i1,233 
WatCh, repeating, E. Heuer . . . . . . . . . . . . . . . . . . . . .. . . . .  411,148 
Watch, stem winding and setting, O. F. G unz, 

411,146, 411,147 
Water closet, A. F. Ble.ch . . . . . . . . . . . . . . . . . . . . . . . . . . 411,087 
Water puri fying apparatus, �". H. Moore . . . . . . . . . . . 411.292 
Water wheel, H. J .  Adams . . . .  . . . . . . . . . . . . . . . . . . . .  411,210 
WaterprOOfing textile fabriCS, apparatus for, T. 

F. Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 411.031 
Weeel. See Car wheel. Water wheel. 
Wheel. H. M .  Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41l,;i64 
Wheelbarrow, B. H. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . 411,319 
Window cleaninre apparatus, A. LanKe . . . . .  . .  . . . . .  411,154 
Window guard. E. G. C. Von Pein . . . . . . . . . . . .  411.803, 41 1,:309 
Window .creen, L. W. Braun . . . . . . . . . . . . . . . . . . . . . . . 411.008 
Wire connecting instrument, line. W. H. Cough-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,093 
Wire book or hanreer, I. J. Turner . . . . . . . . . . . . . . . .  411,307 
Wool, feeding mechanism for machines for treat-

ing, W. C. Bramwell . . . . . .  . . .  . .  . . . . . . . . . . . . . . . .  411,090 
Woven fabriC, D. B. K err . . . . . . . . . . . . . . . . . . . . . . . . . . 411,040 
Wrench. See Pipe wrench. 
Wrench and screwdriver, combined, B. A. 

Haine. . . . .  . . .  . .  . . .  . . . .  . . . . . .  . .  . . .  . . . . . . . . . . .  . . .  . . . .  411.190 

DESIGNS. 

A Pr i nted copy of tne speClttcation and drawing of 
any patent in the foregoing list will be furnished from 
this omce for 25 cents. In ordering please state the name 
and number of the patent desued, and remit to MUDD & 
Co., 361 Broadway. New York. 

Canadian Patent" may now be obtained by the 
inventors for any of the inventions n amed in the fore­
going list, provided they are simple, at a co.t of $40 
each. If complicated, the co.t will be a little more. For 
full instructions address Munn &; Co., 361 Broadway, 
New York. Other foreiren patents may al.o be obtained. 

Iusl de PaRe, each 1 neertion • - • 7:i cent. a lille. 
Back I'alre, each in serti o n - - - $1.00 II. line . 

The above are charg-es per agate line-about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. Engravings may head adve:ro­
tisem ents at the same rate per agate line, by measure­
m ent. as the letter press. Advertisements must be 
received at publication office as early as Thursday mom-
109 to appear in n ext issue. 

U SE A DAMANT WALL PLASTER 
It Is Hard. nen se. and A dhesive. Does not check 

t� �i���'w!te�� ��l��:!��: 
����:: Il�a��: ��PI'eae

i'it 
any kind of weather. It is 
in genefal use. Licen ses 
grunted for the mixing, 
using, and selling. Address 

ADAMANT MFG. GO. 
'71 E. Genesee Street. 

Syracu se. N. Y. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With direction. for construction. Four 
engraving.. Contained in SCIENTIFIC AMERICAN SUP­
PLEMENT, 1)9. Price 10 cent.. To be had at this office 
and of all newsdealer •• 

Screw Cut. 
tio$' Auto... 

matlc Cros. 
Feed, etc. 

Catalogue 
Free 

ofall ouJ' 

T H E  WH E R EWITHAL  HAS C O M E !  
Townsend's 19th and 20th Century Wherewithal. All edu�ation at a glance. Without Text Books. Scienti.fl£, Logical, Indw'ttrinl, and Natural as IJife itself. Portfolio form, O n e D o l l ar. Front lid-Tit1 e and directions. �ack lid-Se'\"'en words and thirty-one definitions.  Two Inside pal!es for the seven words and their prA.ctice. 

Th e Wherewithal  Com pany , Phi ladelphia.  

CA B I N E T WOO DS 
a n d  V E N E E R S. 

F R E T  SAW Q r  B R A C K E T  WOODS, 
�Lo.A.1V:&JD :l!l.E.A.DY FO:l!l. USE 

Send stamp for catalorcue. 

HENRY T. BARTLETT, 200 \.',«-I�o\k�EET. 
INGERSOLL-SERGElNT 

R O C K  D R I L L C O . 
1 0  Park Place. N. Y. 

Rock DriU., 
St��';, �o

h���r��
s
Machine. 

Coal Cutters, 
Diamond Core Drills, 

BOilers, HOists, 
Electric Blasting Batteries, 
Complete Plants of :r�Ii;i:¥:n��f: 

ing� and Quarrying Machinery. 

ELECTRO MOTOR. SI MPLE. H O W  TO 

:::�r�,: d��i�era�dog����.-;;���c��o� �fe�r�i.�\:�� 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which. would h ave sufficient power to operate a foot lathe or any machine requirinJ{ not over one man power. 
W ith 11  figures. Contained in SCIENTIFIC AMERICAN 
SUPPL E . U NT, No. 64 1 .  Price 10 cents. To be had at 
this office and from all newsdealers. 

[OCTOBER 5, 1 889. 

SEBASTIAN, MAY & 
Improved Screw 

Foot &.L A m  
Power ..... ... . I..I.J.� , 

B I T l .... 'l���· :Po�abar��n:r�n8:bi�!�.O��� 
Pattern work inch, 50 cents, set $4.00, 
mailed tree. Bi:tdgeport Guu Implement 
Co., 17 Maiden Lane, New York. 

T H E  GREAT D E S E RTS OF TH E 
Earth.-An interesting paper by Jo.eph F. Jame •• de-
��f;;.;'a��:��:e

e 
.. �l':,�?:�t.

Of 
c�ri'tf;��:r i��J��� 

TIFIC AMERICAN SUPPLEMENT, No. "03. Price 10 
cents. To bc had at this Office and from all newsdeale!"s 

liOi)'Dnchill frIIIl 
DIES AIID OTHER TOOIS 

HAMu t:'RS .=;:.:=.:. m,l;.. 
DROP FORa.Maa, 4cr. 

Stiles 4. Patbr I'reuCo., .............. _ .  

Branch Office and Factory, 203, 205 It 207 Center St .• N. 1: .  

I C E - H O U S E  AND REFRIGERATOR. 
Direction. and Dimension. lor con.tructlon, with on,. 
lIlu.tration of cold hou.e for prE'.servlng fruit from 
season to .ea.on. The air is kept dry and pure through_ 
out the year at a temperature of from 3£0 to 360• Con­
tained in SC'IENTIFIC AMERICAN SUPPLEMENT No. 1 HI 
Price 10 cents. To be had at this oIIlce and of all new� 
Qea.lers. 

THE LABORER AND HIS EMPLOYER. 
-A lecture by Franci" A .  Walker. delivered in the Sib-�rln�oJ�e

f
e

.�'bj�:
, 

f��ia����s ';":c;.iI��U8�!��J�ge':i those who are called to aaminister 18rge bollies of I .. �r and capital, or to give advice concf'rning industrial en­
terprise.. Contained in SCIFoNTIFIO AMERICAN SUP­PLEMENT. No. "00. Price 10 cent •• To be had at thill 
Office and from all new.dealers. 

SOME OF T H E  THINGS NOW AU 
compl\shed by the Manufacturers of Iron and Steel.� 
:-u��:: g� aJ:�t

r
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wltb them in their pre.ent improved .tate. Contained 
in SCmNTIFIU AME RICAN SUPPLEMENT, No. "03. 
Price 10 cent.. To be had at this Office and from all 
new sdealers6 

Fine Taps, D ies, Reamers, Eto. 
• 

I.lgL t nintr and Green River Screw Plates. 
Bolt Cutter., Hand and Power Drilling Machine., Punch_ 

ing Presses, TIre Benders. Tire Upsetters, and oth-
er Labor Saving Tool.. Send for Price LI .t. 

WI LEY & RUSSELL M FG .  CO. , Greenfield ,  Mass. 

USEFUL BOOKS. 
Manufacturers, Agnculturists, Chemists, I£ngineers� M&.. 

chanics, BUilders, men of leisure, and professions:. 
men, of all classes, need good books in the line ot 
their re.pective callings. Our post office departmenl 
permit. the transmission of books through the mail� 
at very small cost. A comprehensive catalOflue of 
useful books by di1l'erent authors, on more than fifty 
different .ubject., has recently been publi.hed fOl' 
free circulat.ion at the office of this paper. Subject. .. 
classified with names of author. Persons desirlnR 
a copy, have only to ask for it, and it will be mailed 
to them. Addre.s, 
M V N N &; CO .. 361 Broadway, New York. 

Collar. apparel, F. Belermelster. J r  . • • . . . . . . . . . . . . . . .  19,314 
Curtain. W. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,:;18 
Feather, artifiCial, H. H. Plaut . . . . . . . . . .  , . . . . . . . . . . . .  19,317 
Grave marker, H. �'. Jenk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,316 
Ho&e carriage body, Gleason It Ryan . . . . . . . . . . . . . . . . 19.a15 

TRADE M ARKS. 

� rO OTH E R  Life Policies J � cost as little money, no 
cheap give as much for the 
those of 

as liberal 
others as 

money, as 

Bread, cakes. pies, and all bakery product •• light, 
B.  H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,046 

Catheters, bougies, stomach. rectum. and v81l ina 
tubes, .pecula and enema tubes. H.  B. Sleeman 11,043 

Champagne, Krug & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 17,037 
Chocolate, Menler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,039 
Glycerine cream, J. Simon , . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,M2 
G rea.e and Oil ,  axle and .hafting. R. D. S iosson .. . .  17,044 
G um, chewing, �'. J.  Banta . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,015 
Lace, cotton,  I.es Fil . de Cartier-Bre.son . . .  17.026, 17.029 
Liquor extracted from cherries. Dubonnet Freres. 17 ,().� 
Medicine 8Rainst seasickness, E. Fournier . . . . . . . . . .  17,033 
Mineral spri na' water, natural, D. W. Brown . . . . . . .  17,018 
Paints, compositions. anti corrosives. Rnd anti-

fonIers, Suter, Hartmann It Rahtjens Compo-
sition Company . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.035 

gH E  gRAV E L E RS 
OF HARTFORD, CONN. 

Best either for Family Protection or 
I nves"tment of Savings. Non-forfeitable, 
world-wide. lowest cash rate. 

© 1889 SCIENTIFIC AMERICAN, INC.
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V A N  C L E V E'S 

E nglish and AlDencan MBChinic 

TH IC K\'GL1&H A :"'D AMERICAN MECHANIC. Compris­
ing a co lection of over X.Ooo Receipts. Rules. and Tables 
��.
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P.rice $1.50, b'Y ,»�ail, free oj postage to any aaaress 'in the 
World. 

Among the contents of this valuable and useful book are 
Explanation of diagrams for sheet metal work ; ( 'ontents 
In gallons of different vessels ; Weights of Pipes ; Tin-
fJ���ie�!l. <et������r:���;.
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l.he content of each in ga l lons at one foot in depth ; 
Ari thmetic ; Practical Geometry ; Mensuration ; Slide 
Rule j Steam and the Steam Engine .: Belts ; Limes, Ce­
ments, Mortar!3, and Concretes j Artificers' Rules and 
'rables for computing the work of Bricklayers, Well 
Diggers, Ma�ons, Carpenters, Joiners, Slaters. Plaster­
ers, Painters, Glaziers, Pavers, nnd Plumbers j Sewers, Arches, and Abutments ; Flour :Mills, Saw Mills. Wood­
\Vol'king )-tachinery ; \Yater Power j Solders ; Fusible 
Compounds ; Fluxes for Sol dering or Welding ; Strength 
of Materials ; Wei�bt� of MaterialS i=t ""V heel Gearing ; 
ii��gfgfs;f�il:MY:Ch��iC��P����!��s ; are and Valuable 

rr A Circular, 4: paGes 4to, sho·wi,ng the full table of con­
tents oj this important book, ·will be sent free of lwstage to any one inanypart of the 'Worlcl who w'fll jwrnish llis add'ress. 

[iT' OUr New Revisccl Descriptive Crtt a lugw: oj Practi-
�:f����s ��

ie
�:;��i�10::(17h�)4 §tlg�;/I ��gi��/�' ��I;h��l�J�}i�� 

ellinery, and DunamicaZ En ginecrfn(l,_ flnd other Catalo(Jues, 
thl' whole co'veT-ing el'f'1'1I 1n'a'nI:h of Science applied to the 
A'rts, sl'nt free and free of postage, to any une It,.n any part 
of the 'World 'l...vho 'l...vili jlt'rnish his aud'ress. 

H E N RY C A R E Y  B A I R D  & CO. 
INDUSTRIAL PUBLISHERS,BOOKS I<LLERS & IMPORTEItS 

!'j 1 0  Waln ut S t . ,  Philade lphia, Pa., U. S. A. 

ARCHITECTURAL BO OKS. 
Useful ,  Beautiful , and Cheap.  

To  any person about t o  erect a dwelling house or sta­
ble, either in the country or city. or any builder wishing 
to examine the l atest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI. 
TECTS' AND BUILDERS' EDITIOY of thp- SClE);,TIFIC 
AMI':HICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggesti v'e and most useful. They contain 
colored plates of the elevation, plan, and detail draw- . 
lngs of almost every class of building, with speciflca- , 
tion R.Jd alJproximate cost. 

HARRISON CONVEYOR ! 
Ha!'�fing Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&,c. 
�i���i. 1 BORDEN, SELLECK & CO. ' �MJ.g'�·":'rsJChicago, ilL 

P U L L E Y S  H A N C E R S  PROGRESS MACHINE WORKS' I 
' ' A. &; F. EBO""V\7'N, F R I C T I O N C L U T C H E S .  44 Park. Pl.ace. N". Y". 

00-
.-I � = ui'� :&: U '"' 

Z :> • - � < LI..I % ,;, .-I en -':  CQ - :> � CC Z �  _ 

Prices below the lowest. 
A . W .  ST E V E N S & SO N ,  

AUBURN, N .  Y. 
Also Mfrs. of Threshers and Engines. 

AND CASTERS, 
Noiseless Rubber-Tired Truck Wheels 

A N D  CA STERS, 
that save all wearing of floors. 

Also, COMPLETE TRUCKS. 
Catalogue free. 

C E O .  P. C L A R K ,  
Box L, Windsor Locks, Conn. ...... a: .. . 

a:: ::;, � � 

g: j :  � I !�E!hY!h�I�� !!.��!d�D�!!!� 
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pr(1:�d��!!.P�� ��:I'��Vt�p�::����, °6Fit�:tg� 
POSTMASTER GENERAL, WASHINGTON, D. C., Sept. IS, 
18b9.-ln order to secure, if pOSSIble, an improved design 
and border for postal cards. sealed propo:olals are invited 
from artists, de�igners. and others, find will be received 
at this Department until 12 o'clock noon. on Wedne8day. 
November 6, 1889, for such designs or drawings for t-he 
purpose, as bidders may wish to submit. Proposals 
shoulCl. be made on the blank forms provided by the De­
partment, securely enveloped and seaJed, endorsed 
• •  Proposals for new design�'\ for postal cards," and nd. 
dressed to the Third Assistant Postmaster Genera l .  
'Vashington, D. C, Blank forms of proposal, with speci­
fications and information, will be furnished on applica­
tion to the 'l�hird Assistant Postmaster General. 

JOHN WANAMAKER, Postmaster Geneml. 

C.-:) - ..,; '" and Quality of Work. Perfeot Alignment. 

z: :E �  � Pri.oe. O:n.l.y $�B.OO. T H E  GO VERNING PROPO RTIONS O F  c::::> Q t: .  B"" See Illust����n'i'g��c:fg ii8s�Ct::eT{�IC AMEItICAN, Steam Boile�s.-A lecture by C. E. Emery, Ph.D" dellv-
"" Z 0III!!tS " .  I ered In the SIbley College Course, .A presentatlOn and :z: J !"" THE TI LTON M FG ,  CO" 115 Purchase St" Boston, Mass, dl.cussion of curves derived from experiments showing """" � the qua.ntity of water evaporated in a well designed :::) � boiler, and a comparisun Df the results with those ob-:&: � �r��:
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���I��� ---------------------- AMERICA" SUPPLEMEN�" N os. 6S7 and 1188. Price 10 

cents each. To be had at this office and from aU news­
�dea}ers. 

2 to 40 H. P. The MOTOR of 1 9th CENTURY. � Can be used Al1

.

Y Place, to do An?1 Work, and by Any One. No Boiler ! 
No Fire ! No Steam ! No Ashes ! 
No Gauges ! No Engineer ! A per­
fectly sate Motor fur all plact:ls and 
purposes. Cost of  operai'ion about one 
cent an hour to each indicat('(Z horse 
power. For circulars, etc., address 

Economy, RellabllH y, Charter Gas Engine Co ,  
Simplicity, Safety. P .  O.  Box: 148. Sterl ing, I l l .  

INV ENTORS and otners desirinj{ new articles manufac­
tured and introduced, address P. O. Box 86. Cleveland, O. 

Counts ncclI J'u t e l y  the movements or productions 
of machinery. Saves labor and t ime. Send for circular. 
GEO. E. IVES, 379 State Street, New Haven. Coun. 

ON FL A�IE .-A PAPER BY F. J. ROW- i 
an on the general pnnciplf's of the subject. Nature of a 
tiame, temperature and propagation of flame, luminosity 
ot fiames. Contained in S(,l ��NTIFIC AMEHICA� S pp. 
j)l�}i;M I :NT, No. 7'01 . Price 10 cents. To be had at this 
office and from aU newsdealers. 

B R I L L I A N T ! 
P OW E R F U L !  
D I F F U S I V E ! 

Burns Petroleum Oil sprayed by compressed air. 
SIMPLE ! SAFE ! AND ECOXOMICAL ! 

Thousands In use in Iron Works, MachIne Shops, 
and Railroad Yards. 

& Burners from 200 to 10,000 candle power. 
l\IANU}I'ACTURED BY THE 

I N D USTRIA L LIGHT C()MPANY, 
196 'l'emple Court, New York City. 

M A D E  W I T H  B O I L I N C  W AT E R. 

Seven bound vul umes are now ready and may be ob- i' ." ''''111'''_ '  
tained, b y  mail , direct from the publishers o r  from any I E P P S ' S  
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to . MUNN & CO., Publishers, 

36 1 Broadway. New York. 
i DR IERS for Grain. Sand, Salt. Wet I S. E. Worrell 
=: Feed, Chemicals, etc. Ha.onlbai, Mo. 

OIL WELL SUPPLY CO. Ltd. 
9 1  &; 92 W A'I'ER STREE'I', 

P l ttsbu l'gh,  l'a., 
Manufacturers of everything needed for 
.A.:Et. T E IS Z .A. ll8"  'VIrELLIS 

either Gas, Oil, "Vater. or Minera) 
Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Too18, etc. 
Illustrated catalogue, price 
lists and discount sheets 

on reauest. 

THE PRO PELLI N G  M A CHINERY OF 
War Vesse l s.-A paper by H. J. Oram, Engineer R. N., 
of the Controller (jf the Navy's Department. etc. A 
description of the most important nf the recent changes 
that have taken place in marIne engineering, and a dis­
cllssion of otber matters of interest. in con nection, 
principally. with the p,ropelling machinery of modern 
war shipA. Contained In 8C1 1'::NTIFlC AMERICAN Snp­
PLIOI IQ,T, �o. 6 H 2 .  Price 10 cents. To be had at this 
Office and from aIl llewsdealers. 

ARTESIAN 
Wells, Oil and Gas V/ells, drilled 
by contract to any depth, from 5( 
to 3000 feet. We also manufacture 
rg�N[��� c���fe�f�:���;t able Horse Power and Mounted 
Steam Drilling Machines for 100 to 60n ft �p.nd I; f'0nts for illustrated 
catalogue. Pi erce Al'tesian 
an d Oil Well S u pp l y  Co., 80 Beaver Street, New York. 

pERfE�;WSp,,�� I l  E 
The Koch Patent File. for preserving' newspapers, Mag .. 
��l�:�'e���ld�m�����i�::s �6
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CAN and SC I E�TIl!'IC AMERICAX SUPPLEM ��NT can be \ "'jlf.plied for the low price of $1.50 by mail. or $1.25 at the 
� SC�EWrr lWrCPl�r.�t ER:1e:rl" biit�r�h;.
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r;�t��� ! 
every one who wishes to preserve the paper. Address 

MU N N  & CO .. Publishers SCIENTIFIC AMERICAN. DEAFNESS and NoiSes in 
ntirely Cured by 'eck's Pat. lmproyed 

Tubular Ear CushiDns. Whispers heard dis. 
tInctly. Unseen, comfortable, selfa4justing. Succe8·ifu l when all remediesfail. Sold only 
by F. HI.,COX, S53 Broadway, cor. 14th 
St •• N .  Y. Write or call for illustrated book of proofs FBEE. 

C R A T E FU L-CO M FO R T I N C  

AS B E ST OS Fire Fel t Coveri ngs, e 
Packing.s, �heathings, &c' I' 

T h e  C H A L M E R S-S P E N C E  C O . ,  Mfrs. 
4 1 9-425 8th �treel, East River, N. Y .  o e O A  

THE BOOKWALTER CASTING CO. 
B O I L I N C  M I L K .  

BARREL, KEG, 
Hogs h e ad ,  

AND 

Are now fully prepared to furnish �teel Castings on short notice, of any size and pattern, made under the 
:B � O :H>.  'VIr .A.LT.E:Et. .A.llir:L> :Et.O:BE:Et. T :EO A. TEN" TIS. 

These castings are guaranteed to be sound and true to the pattern, and of unequaled tensile strengtn and ductility. 
A d d ress T H E  B O O K W A L T E R  CAST I N C  CO . , S p ri ngfi e l d ,  Oh io. STAVE lIUtHlNERY. 

A . C U T L E R & S O N ,  I Over 50 varieties manu­
fuctured by CUTLER D E S K B E S T  I N  T H E W O RT. D . 

• B U F F A L O .  N . Y  . •  U . S . A . I . E. & B, HOLMES, 

��� IoR������ro��·���o:;�RFe· �� The Paris Exposition-- I l l ustrated. \ ����i�!��:��i::i�o1-;;;:����:;i� 
ratuR and a mathametical analysis of its work. With 1 

The SCIENTIFIC AMERICAN SUPPJ�EMEl\IT will for I ��\We b�)i��fd:���
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C
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