
[Entered at the Post Offlce of New York, N. Y., Illl SPcond CI8.66 Matter. Copyrls::hted. 1889, by )fnnn & Co.] 

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTUR�S. 
Vol. LXI.-No. fl4.] BSTA.BLI�BJl:D 1!M5. 

THE lIEW CHICAGO WATER WORKS-THE LAKE 
TUlIlIEL, IIITAKES, AlID CAIBBOIIS. 

Chicago has long been noted for its water works, 
drawing their supply from the inexhaustible l'eservoir 
of Lake Michigan. They have been termed one of the 
wonders of the world. On March 17,1864, the work be
gan on a tunnel to be carried out two miles into the 
lake in order to secure a pure supply. -On Dec�mber 
6, 1866, the tunnel was finished, and water was first fur
visbed to the city through it on March 25, 1867. The 
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original tunnel was i� brick, 62 inches higb and 60 
inches wide, lying from 66 to 70 feet below the surface 
of the water. As Chicago lies nearly on a plain. all 
city levels are referred to this point, tbe surface of the 
lake. It forms a piane of reference, and is termed the 
city datum. At the end of the tunnel a grated cylinder 
of iron was established, through which the water"enters 
tbe tunnel. This intake, for further protection, was 
surrounded by a. crib and breakwater_ Subsequently 
a second tlJnneI, B4 i,:,ches in diameter, carried out to the 
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Bawe crib, was extended under the city. sO 8,s to give 
an independent. supply to the southwestern quarter. 
The original pumping engines had a daily capacity of 
72.000,000 ga.llons. The original tunnel could deli
ver 57,000,000 gallons in the same time. In addition 
to the lake supply of water, a number of artesian wells 
have been sunk; at depths varying from 650 to nearly 
2,000 feet. The water from these wells is not of the 
purest, containing 70 grains of solid matter to the gal� 

(Continued on page 372.) 
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In view of the enlarging commercial relations be
tween the United States and the republics south of 
U8, we have concluded to publish a regular edition of 
the SCIENTIFIC AMERICAN in the Spanish language, 
of which the first number will be istiued in January, 
and thereafter monthly until a more frequent publica
tiOD is required. 

This beautiful tongue prevails throughout all the 
vast territories of Cuba, the Spanish West Indies, 
Mexico, Honduras, Guatemala, Nicaragua, 8'an Salva
dor, Costa Rica, the United States of Colombia. the 
United States of Venezuela, Ecuador, Peru, Bolivia, 
Cbile. the Agentine Republic, Paraguay, Uruguay, 

[DECEMBER 14, J8�. 
astonished spectat.ors, the ponderous tool driving its 
head at the first stroke through the shell of tbe dubious 
casting, making it a hopeless wreck. He tossed away 
the sledge 808 if it bad been a jackstraw, and turning on 
his heel, strode away with the remark: "Now you 
may put it under the drop." 

TERMS FOR THE SCIENTIFIC AMERICAN. and in part in the United States of Brazil-seventeen 

During one of bis visits of inspection to the Monitor 
while she was building, he was annoyed by tripping 
once or twice over a beavy bar of iron. Turning to 
two workmen near at hand, he asked them to remove 
it j but they said it was too beavy. Nettled at this 
refusal. and as if in contempt for the excuse, he made 
no reply, but stooping. he picked up the bar with bis 
own hands, carried it without assistance across the 
shop, and threw it on a scrap heap. The two men 
were amazed, aN well they might be. to see a single 
man, already nearly sixty years of age, dealing i:q tbis 
summary way with a matter which tbey had not ven
tured to meddle with j they procured some assist.ance 
at noon time, and out of curiosity weigbed the offend
ing bar, wbich showed upon the scale nearly a third of 
a ton. 
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Tile Selentlftc .... merlca .. Supplement are already beginning to experience important benefits In the summer of 1871, the captain, accompanied by 

his sooretary, on nearly every fine day used to cross the 
river to Hoboken. and take a stroll up around the 
U river walk," Put the iibyl'. eaVe. and through the 
u. ... �t, park"UlI(� of the Kly.lan Fields, 
TIll. _ptioa'tothe rul-'ot blJordlaary <\ily routine 
w .. ia aoecmIaaee wltli the ad.'riee of biil-physician, 
wbo had been eaUed in on accotmt of certain pains in 
the small of his back, from which he bad been sllffer� 
ing. And it is mentioned in this connection because 
Capt. Ericsson himself had been speculating upon the 
causes of these symptoms, which he persisted in attri· 
buting to the circumstance of over-exertion in his 
youth, particularly on ODe occasion when, at the age of 
18, he had. lifted six bundred pounds, thereby, as be 
thought, straining the muscles and laying tbe founda
tion for his trouble. though he bad experienced no 
previous ill effect. 
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of passengers and products will be maintained. 
Including the Americas. North and South, Cub� 

Spain, and her colonial possessions, the Spanish·speak· 
ing peoples of the world number in the a�gregate not 
leS8 than seventy-five milJions, a.nd the landed area by 
them occupied reaches nine willions of square miles. 

To all these peoples, printed in their own language, 
will the SCIENTIFIC AMERICAN go with its messages of 
knowledge and instruction. While for convenience of 
preparation its point of issne is in New York, its real 
home will be among the Spanish people wherever they 
dwell. Devoted to the spread of useful information, it 
will be welcome everywhere. By the facilities of the 
Postal Union, it can be received ';ith almost the same 
regularity, and a.t as Iow a cost, as if it were printed in 
the town where the subscriber resides. 

The first or introductory number of the SCIENTIFIC 

AMERICAN, Edicion Espanola, will have a great and 
unusually valuable circulation. Special copies are to 
be sent to influential persons in the principal towns 
and cities of all tbe countries above named, i�cluding 
the leading importing merchants, manufacturers 'and 
dealers in all kinds of macbinery. to government 
officials, naval and military, railway directors,superin
tendents and master mechanics, civil, mechanical, and 
mining engineers, owners and superintendents of mines, 
ruillers. and machinists, wood workers, steam users, 
steam engineers. telegraph and electrical engineers, 
planters, etc. Leading people in the various branches 
of industry likely to be interested in the productions of 
American mechanical and manufacturing skill will be 
reached by this publication. Printed at the low rate 
of $3 a year, it will have by far the largest and most 
substantial circulation ever given in Spanish countries 
to such a periodical. 

We shall reserve a limited space for the publication 
of manufacturing announcements, for which the terms 
will be very moderate. We need hardly say this op
portunity for adv-ertisers to make their productions 
known and thereby increase their foreign trade is a 
rare one. Advertisements intended for the first num
ber should be sent in without delay. 

• I • 
.& WhaJe Break. a Submarine Telecraph Cab1e. 

On September 9th a fault broke out in the Sautos� 
Santa Catharina section of the Western and Brazilian 
Telegrapb Company's l3ystem of cables, but through 
which signals were exchanged up to the moment of 
cutting by the repairing steamer Viking. The latter, 
while engaged on the repair on October 17, picking 
up toward the fault in 57 fathoms, and about 70 miles 
north from Santa Cat.barina, brought to the surface a 
monster dead whale, measuring about 50 feet long, 
intact, with the exception of the upper part (the belly), 
from wbich aU the skin bad been worn or eaten away. 
leaving only a small portion on the neck and tail j the 
cable parted at the fault with the strain put upon it 
in lifting, and the carcass of the whale being relieved 
of the downward pressure, rose like a torpedo and in
flated like a balloon, a portion on arriving at the sur· 
face of the water bunting a.nd creating a. most offen· 
sive odor, so that every one was thankful when the 
oable was cut, and the obnoxious object drifted to lee· 
ward; the tail of the whale bad two complete turns 
round the shank and three or four across the flat or 
fan part. It would be interesting to know how long 
this creature had been thus imprisoned j from the ad· 
vanced stage of decomposition it must have been there 
some considerable time; its body was covered with 
barnacles, and some even on the wbite part� where the 
skin had disappeared. 

It is worthy of note that this cable was laid in 1874, 
and with the exce-ption of one repair by the contrac· 
tors in 1875, has never since been touched, and is as 
perfect as the day it was laid. 

The above by Mr. Peters, of the Viking. is tbe 
third instance in which whales have broken telegraph 
cables. The first occurred In the Persian Gulf some 
fifteen years ago, and the second on the west coast . I. . . . 

ERICSSON'S PHYSICAL STUNGTH. of America. off the PerUVIan coast. some seven years 
, b hIt C t E . f "'inee. In both cases the whale was dead wben brought It IS well k.no�n t at t e a  e ap . rlcsson was 0 to- the surface by the repairing vessel, and was entan-robust constitutIOn and remarkable power of endur· ..;, . th bl Tb d cause ,'s tbat the , . d I' t' b t·t' t gleu In e ca e. e suppose mg contmuous se entary app lca Ion; U I IS no S

? cables were bUJlg in festoons through being laid too well known that he was possessed of enormous physI� t' btl d d th t tbe whales used . ' ' It Ig Y over uneven groun ,an a cal strength. Of thIS he was not vam, nor was It 0 en th bb' t t t 'd I I tbe barna . . . em as ru mg pos IS o ge rl 0 some o -
exerted; he husb�nded hls

.
reso�rces wlth Jealous care, cles with which their bodies are often covered. A with a �iew to theIr expendlt�re III useful work. In o�e swish of the tail can easily account for the cable being or two I.nstances, �owever, bls muscular power was dIg... twisted round the body. and the weight and the strug-played III a starthng mann�r. . gles of the animal can easily account for the break. He was a�ways very partlcula� about the quaht� of We are inclined to think the weight of the dead debot� mater.lals and �orkmanshIp,. and on one occa�lOn composing body is more likeJy to brf>ak the suspended durll�g the �onBtructIO.n of an �ngme at Delamater s. a bight than tbe swimming strengtb of the whale, which certam castmg ap�earlDg to hIm doubtrul as to so�nd- compared to the longitudinal strength of a cable must ness, he. qrdered It to be br�ken up. And pOEslbly be a swall matter. The peculiarity of the case off the suspectmg �hat blowholes mIght . be plugged, or t�e Brazilian coast lies in the cable not being broken.

suspected pIece made to do duty In some way, he 10· Bl t '  1 Reo' sisted on having it broken on the spot. Some stalwart to noa 'tew. 
workmen accordingly attacked it with beavy two· -------..... ,�.�, ...... -------
handed sledges, but, failing to make an impression, THE steamer City of Paris. of the Inman line, plying 
they desisted at length, saying: ,. We will put it under between New York and Liverpool, is of 10.500 tons 
the drop by and by." His quick temper rose at this, burden, 18,000 horse pow�r, and has maintained a 
but he spoke not a. word; with bis right hand be mean speed of 23'73 miles per hour throughout the \'oy
snatched the sledge from the nearest man, and in an age of about 3,000 miles. She has 54 furnaces, and her 
instant it whirled like a meteor before tbe eyes of the boiler tubes exceed 13 miles in aggregate length. 
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Stanley'. Tbrll11DK Reeord oC African Exploratloo. ter, disaster and death, death and disaster. I see no-

Henry M. Stanley, at the head of his exploration and thing but horrible forms of men sqlitten with disease, 
relief expedition, which started up the Congo, on the bloated, disfigured. and s�a'rred, while the scene in the 
West African coast, in March, 1887, arrived at Bago· camp, infamous for themurderof poor Barttelot barely 
moyo, Dear Zanzibar, on the east coast, Dec. 4, with four weeks before, is simply sickening. On the same 
Emin Pasha and his principal lieutenants and a con- day, 600 miles west of this camp, Jameson, worn out 
siderable number of followers. The day following a with fatigue, sickness, and sorrow, breathes his last. 
serious, if not fatal. accident occurred to Ewin, who, On the next day, August 18, 600 miles east, Ewin 
being near·sighted, misjudged the height of a balcony Pasha and my officer, Jephson, are suddenly surround
in a building where he was being banqueted, and fell a ed by infuriated rebels, who menace them with loaded 
distance of twenty feet. This seems strikingly like a rifles and instant death, but fortunately they relent 
continuance of the fatalism or providence which Stanley and only make them prisouers, to be delivered to the 
appears to think has been a dominant factor with him Mahdists. Having saved Bonny out of the jaws of 
throughout his last expedition, as set forth in his own death, we arrive a second time at Albert Nyanza, to 
words in the following thrilling record of peril, adven· find Emin Pasha and Jephson prisoners in daily ex
ture, suffering, and endurance, which comes by cable pectation of their doolll. 
to the New York Herald. He says: Jephson's own letters will describe his anxiety. Not 

First of all I am in perfect health, and feel like a until both were in my camp and the Egyptian fugi
laborer of a Saturday evening returniug home with his tives under our protection did I begin to see that I 
week's work done, his week's wages in his pocket, and was only carrying out a higher plan than mine. My 
glad that to-morrow is the Sabbath. own designs were constantly frustrated by unhappy 

Just about three years ago, while lecturing in New circumstances. I endeavored to steer my course n,s di-
Englaud, a message calli "m under the sea bidding reet as possible, but t;here was an unaccountable influ-
me to hasten and take f"t.- -!ssion to relieve Emin ence at the helm. 
Pasha at Wadelai; but, ae 'Jle generally do with I gave as much good will to my duties as the strict· 
faithful pack-horses, numbL- little trifles, odds and est honor would compel. My faith that the purity of 
euds, are pilf!'d on over an�.� .. ,.�ve the proper burden. my motive deserved success was firm, but I have been 
Twenty va--ous little' com..Dli�Jions were added to the conscious that the iStlues or every effort were in other 
principal one, each requiring due care and thought. handfl. Not one officer who was with me will forget 
WeH. looking back over what has been accompJished, the miseries he has endured,'yet every ont> that started 
I see no reason for any heart's discontent. We can say from his home destil?-ed to march with the advance 
we ghirked no task, and that good will, aided by steady column and share its wonderful adventures is here to
effort, enabled us to complete every little job as well day safe. sound, and well, and the Herald correspond� 
as circumstances permitted. ent may interview them to bis heart's content. This 

Over and above the happyendingof our appointed du- is not due to me. Lieut. Stairs was pierced with a 
ties we have not been unfortunate in geographical dis- poisoned arrow like others, but others died, and he 
coveries. The Aruwimi is now known from its source to lives. The poisoned tip came out from under his heart 
its bourne. The great Congo forest, covering as large eighteen months after he was pierced. Jephson was four 
an area as France and the Iberian peninsula, we can rnonths a 'prisoner, wit.h guards with loaded rifles 
now certify to be an absolute fact. The Mountains of around him. That they did not murder him is not 
the Moon this time, beyond the least doubt, have been due to me. 
located, and Ruwenzori, "the Cloud King," robed in These officers have had to wade through as many as 
eternal snow, has been seen, and its flanks explored, seventeen streams and broad expanses of mud and 
and some of its shoulders ascended, Mounts Gordon swamp in a day. They have endured a sun that 
Bennett and MackinnoQ cones being but giant sentrit>s scorched whatever it touched. A multitude of impedi� 
warding off the approach to the inner area of" the ments have ruffled their tempers and harassed thei� 
Cloud King." On the southeast of the range the con· hours. They have been maddened with the agonies 01 
�tion between Albert Edward Nyanza and the Albert fierce fevers. They have lived for months in an atmo� 
Nyanza has been discovered, and the extent of the sphere that medical authority declared to be deadly: 
former lake is now known fur the first time. Range They have faced dangers every day, and their diet has 
after range of mountains has been traversed, separated been all throug-h what legal serfs would have declared 
by such tracts of pasture land as would make your to be infamous and abominable, and yet they live. 
cowboys out West mad with envy. And right under This is not due to me any more than the courage 
the burning equator we have fed on blackberries and with which they have borne aU that was imposed upon 
bilberries and quenched our thirst with crystal water them by their surroundings or the cheery energy which 
fresh from snow beds. We have also been able to add they bestowed to their work, or the hopeful voices 
nearly 6,000 square miles of water to Victoria Nvanza. which rang in the ears of a deafening Ulultitude of 

Our naturalist will expatiate upon the new sp�cies of bl�cks, and urged the poor souls on to their goal. 
animals, birds. and plants he has discovered. Our The vulgar will call it luck, unbelievers will call it 
surgeon will tell what he knows of the climate and its chance, but deep down in each heart remains the feel
amenities. It will take us a11 we know how to say ing that of verity there are more things in heaven 
what new store of knowledge has heen gathered from and earth than are dreamed of in common philosophy. 
this unexpected field of discoveries. I always suspected . I must be brief. Numbers of scenes crowd the mem� 
that in the central regioJls between the equatorial ory. Could one but sum them into a picture, it would 
lakes something worth seeing would be found, but I have a grand interest. The uncomplaining heroism 
was not prepared for such a harvest of new facts. of our dark followers, the brave manhood latent in 

This has certainly been the m(,)st extraordinary ex� such uncouth disguise, the tenderness we have seen 
pedition 1 have ever led into Africa. A veritable di� issuing from. nameless �ntities, the great love animat� 
vinity seems to have hedged us while we journeyed. ing the hcnoble, the sacrifice made by the unfortunate 
I say it with all reverence. It has impelled us whither for one more unfortunate, the reverence we have noted 
it would, effected itA own will, but nevertheless g'uided in barbarians, who, even as ourselves, were inspired 
and protected us. What can you make of this, for with nobleness and incentives to duty-of aU these we 
instance? August 17, 1887, all the officers of the rear could speak if we would, but I leave that to the 
column are united at Yambuya. They have my Herald correspondent, who, if he has eyes to see, will 
letter of instructions before them. but instead of pre� see much for himself, and who, with his gifts of com
paring for the morrow's march, to follow our track, position, may present a very takin2' outline of what 
they decided to wait at Yambuya, which decision ini- bas been done, and is now near ending. t.hanks be to 
tia�s the most awful season any community of men God for ever and ever! 
ever endured in Africa or elsewhere. The results are Yours faithfully. 
that three-quarters of their force died of, slow poison. HENRY M. STANLEY, 

Their commander is murdered, and the second officer _ • 1 • 
di�s 800n after of sickness and grief. Another officer Hooa., BnndlD� at the Weat. 

is wasted to a skeleton and obliged to return home. Building, of course, is active in the ne-w and growing 
A fourth is sent to wander aimlessly up and down the West; but what is equally important and pleasant in 
Congo, and the survivor is found in such a fearful. point is the fact that more and more attention is paid 
pest hole that we dare not describe its horrors.. to architectural exceUence and requirements. Superior 

On the same date. 150 miles away, the officer of the architects are becoming numerous and are universally 
day leads 333 men of the advanced column into the employed before constructions of any importance are 
bush, loses the path and all consciousness of his where� commenced, The lite-rature, too, of architecture is a 
abouts, and every-step he takes only leads hiro further very well established feature of the day. As the best 
astray. His people become frantic; his white com- periodical in the line, the Architect and Builder editjon 
pan ions, vexed and irritat.ed by the sense of the evil of the SCIENTIFIC AMERICAN may be mentioned. It 
around them, cannot devise any expedient to relieve is published monthly by Messrs. Munn & Co., the noted 
him. They are �urrounded by cannibals, and poison� patent solicit.ors, No. 361 Broadway, New York. Price, 
tipped arrows thin their numberfl. Meantime, I, in $2.50 a year. 
command of the river column, am anxiously searching It is a beautifully illustrated serial of large size, 
up and down the river in four different directions; magazine shape, and treats of the subject in aU the re
through forests my scouts ate seeking for them, but spects of deflign. ornament, cost, and economy. The 
not until the sixth day was I successful in finding them. perusal of its pages affords a rich treat of abundant 

Taking the same month and the same date in 1888, a profit to any one the least concerned with or interested 
year later, on August 17, I listen, horror struck, to the in building. 
tale of the last surviving officer of the rear column at As an educator of the laity and a source of hiats and 
Banaly&, and am told of nothing but death and disas- suggestions to the professional it is without an equal. 

While small and medium sized structures receive pro
fuse attention, larger ones are likewise elaborated in 
plain and detail. 

In each number, also, a double page is devoted to 
handsome houses already built. The illustrations are 
printed in colors, showing how the finished erections 
appear appropriately painted.-The IJubuque Trade 
Jou1"nal, • • I • 

(lap1aln Kobert B. J.l"orbea. 

Captain Robert B. Forbes, one of the last of the old 
merchant princes of Boston, died at his residence in 
MUton, Mass., November 23. No man has been more 
closely allied and identified with the shipping interests 
of the whole country than he. He took great interest 
in everything relating to the sea, and introduced many 
improvements in the construction and equipment of 
vessels of all classes. 

Captain Forbes was born at Jamaica Plains, Mass., 
on September 18. 1804-, and on January 17, 1811, his 
mother, hi� brother Thomas F .• and himself embarked 
at Boston on board of the schooner Midas, bound for 
Marseilles, to join his father. Oft the port the schooner 
was captured by a British frigate, which sent her to 
Fort Mahon. After considerable delay Mrs. Forbes 
and her boys reacbed France. Here the boys were sent 
to school. The master was as ignorant of English as 
they were of French, yet by close attention and the 
use of a French and English dictionary the boys soon 
acquired a sufficient know}(�dge of French to pursue 
their studies. On the 13th of May, 1813, Mr. and Mrs. 
Forbes and their boys embarked at Bordeaux on 
board the American schooner Orders in Council, bound 
for Boston. Shortly after leavi.ng this port the schooner 
was attacked by a British cutter, which she beat otJ 
after an hour's fight, but was captured soon after by 
the frigate Pomone and taken to Lisbon. The Forbes 
family embarked in another vessel, and were again 
captnred, but finally reached Newport, R. I., in the 
ship Ledd. 

At the age of thirteen years, Robert B. Forbes went 
to sea before the mast in the ship Canton, packet. 
bound for China. When sixteen years old he was third 
mate; at twenty he was captain i at twenty-six he 
owned a ship and commanded her; at twenty-eight he 
left the sea; and at thirty�six he was at the head of the 
largest American house in China, and a man of fortune. 
His father was dead and his brother Thomas was 
drowned at Canton. He provided liberally for his 
mother and his younger brother, J. M. Forbes. Dur
ing his seafaring career be traded between China, the 
United States, Europe, California, and South America, 
and was eminently succenful in all his voyages. In 
1847 Captain Forbes commanded the United States 
sloop�of-war Jamestown, laden with provisions for the 
rstarving poor in Ireland, and made the voyage from 
Boston to Cork and back in forty-nine days, and then 
helped to load the frigate Macedonian on the same er
rand of mercy. During the war of the rebellion be was 
employed by the government to inspect tie buildingo( 
several gunboats. and h1:t.d. bnilt for himself the rrigate 
Metea, 1,500 tons, to cruise in search of the vessels 
whioh were preying upon American ships. In all he 
built about seventy sail. He took a great interest in 
everything connected with seamen, so much so that he 
was called the Of Howard of the Sea.}1 He did much 
and wrote much about the best means of saving life in 
cases of disaster. In 1882 he published his" Personal 
Reminiscences," a model of condensed writing. At the 
age of thirty years he was married to Miss Rosa Green 
Smith, who died on the eighty�ftrst anniversary of his 
birth. He had by her two sons, Robert Band and 
John Murray Forbes, and two daughters. Captain 
Forbes was a liberal supporter of every benevolent in
stitution for seamen and soldiers. He was almost wor
shiped by the boys of Milton, for he made for them 
with his own hands over one hundred models of sail 
and row boats. 

Captain Forbes was for many years a contributor to 
the SCIENTIFIC AMERICAN. His writings are marked 
by clearness of expression and the practiC&bility of his 
views. Probably his very last contribution to the press 
was the article which we give this week on another 
page. It was written for the SCIENTIFIC AMERICAN 

at Milton on October 26 last, and contains excellent 
suggestions relating to the need for fresh water basins 
at our navy yards. 

• III • 
American Llchthon_ea. 

The Lighthouse Board has submitted its report tor 
the fiscal year ending June 30. 1889, to the Secretary of 
the Treasury. At the close of .the year there were 
under control. of the board 1,021 Hghthou8es and lighted 
beacons,. 1.328 lights on Western rivers, and 4,284 buoys 
of variou$ kinds. In the maintenance of these there 
are employed 1,934 light keepers aDd a nU'lllbee of 
miscellaneous employes. 

The estimates for the ensuing year are $2,576,700. 
The estimate� for specia.l appropriations aggregate 
$3,290,650. The deficiency estilDate is ,211,496. 

The board reports that the effort to light Gedney 
Channel, New York Bay, hy electric lights, h4s beeQ 
sUcee8sful thus far. 

© 1889 SCIENTIFIC AMERICAN, INC
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A POCKET TICKET CASE. 

The accompanyiug illustration represents a simple 
and convenient pocket case or receptacle for carrying 
street car, ferry, stage, and other tickets. It bas beeu 
patented by Mr. Frank I. Hart, of No. 151 Eaflt One 

H u n d red a n d  
Twenty-third St., 
New York City. 
Fig. 1 sbows the 
device in use, Fig 
2 being a sectional 
view, and Fig. 3 
showing the case 
open for the re
ception of tickets. 
The body section 
of the case is in 
the form of a box 
with a c e n t r a I 

J citutifit �lUuitau. 
disk pivoted to the top plate and extending under part 
of the bottom of the hopper, the disk having nine dif� 
ferent openings of varying sizes, any one of which 
can be brought to register with the aperture in the 
bOttOIll of the hopper and the top plate, to govern 
the amount of seed passing down the spout. Near the 
lower end of the hopper is a feed wheel, operated by a 
sprocket chain, from the front driving sbaft, whereby 
the seed in tbe hopper is kept from clogging in 
its passage to the spout. Markers are attached to 
the rods which extend from each side of the frame, 
to mark the position of the next followin� row on each 
side of the machine, and either one or bot.h of the 
markers can be held out of contact with the ground by 
meaus of cords passing through eyes on the under side 
of the handles. A considerable number of these ma
chines is already in use, and they are said to prove 
highly satisfactory. 

• r It. 
opening in its top, VlIl1zlug Nla/lara Pan •• 

HART'S TICKET CASE. 

and a tramwerse f The town of Niagara Falls, Ont., has in course of 
slot at, one end. of construction a new system of water works. The work 
sufficient w i d  t h is interesting from the fact that a greater part of it is 
for a tickflt to be being done near t.he brink of the Horseshoe falls. A 

passed through, while the cover section is a flanged tunnel 125 feet long, 6 by 7 feet in size, the mouth of 
plate hinged to Que end or side of' the bottom, its which is 35 feet below the brink of the precipice. and 
flanges engaging with the inner or outer faces of the which has now reached a depth through solid lime
body section, or the cover may be held closed by any stone rock of about 50 feet, is being made to serve as a 
approved form of clasp. A spring is secured to the inner tail race from the wheel house to the pump house. 
face of the cover, as shown in Figs. 2 and 3, whereby These buildings will stand just beyond the Table Rock 
the tickets are pressed upward to the top of the case, in House. 11he necessary water to operate the works 
position to be passed-singly out t.hrough the slot by a will come to the wheel house th'rough a wooden tube 6 
slight pressnre of the thumb or finger upon the upper- by 8 feet in size, and about 600 feet long. A shaft is 
most ticket through the opening in the top of the case. being sunk through the rock to allow of the discharge 

• • • of the volume of water coming through the tube on 
AN IMPROVED SEED DRILL AND FERTILIZER to the water wheel and into the t.ailrace or tunnel At 

DISTRIBUTER. 
The accompanyinl! illustration represents a simple 

form of drill specially adapted for sowing all kindR of 
garden seeds in rows and for distributing fertilizer. It 
has been patented by Mr. William H. Genung, of 
Madison, Ohio. Th", main frame has a top plate, in 

" • 
;�.��'\.:--. 

GENUNG'S II IRON XING" SEED DRILL AND FERTIL
lZEII DISTRIBUTER. 

the middle of which, to the rear, is held a seed hopper 
having on its bottom a flange resting on the top plate, 
the flange having a downwardly extending lug passing 
through an aperture in the top plate. The rear part 
of the flange has a straight side, against which works 
an eccentric cam pivoted to the top plate, whereby 
the hopper is locked in position on the top plate. For 
distributing fertilizer a larger hopper is employed, 
either being readily locked in place by means of the 
eccentric cam. In the bottom of the hopper is an ap
erture, registering with one in the top plate, whereby 
the seed passes to the discharge spout, in front of t.he 
lower end of which is held a vertically adjustable plow 
or runner adapted to form a V-shaped furrow for the 
seed or fertilizer. On the spout is also pivoted a 
rearwardly extending forked arm, on which are 
held covering disks adapted to close the furrow 
after the seed or fertilizer has been dropped. The 
amount of seed or fertilizer delivered is regulated by a 

WILSON'S CAR DUMPINO DEVICE. 

the upppr end of the wooden tube will be an open cut 
12 feet wiJe and 11 feet deep, extending about 150 feet 
outward toward the northern end of Cedar Island, 
where the water is deep. Outside or inside the wooden 
tube will be placed a 14 inch pipe, the end of which 
will extend sOllie few feet beyond the mouth of the 
open cut near Cedar Island, and through this pipe will 
come the water that will be furnished. throughout the 
town for general use. Work on the tunnel is carrie4 
on night and day. The works are expected to be in 
operation by June next. 

• ••• 
Removal of' Moles. 

In a recent number of the Practitionel' Dr. Jamison 
writes on the use of sodium ethylate in removing hairy 
moles on the face. He operated in this way. The 
hairs were cut off as closely as possible with a very 
fine pair of scissors, and the mole was then painted 
over with sodium ethylate, a fine glass rod being used. 
When the mole 'had a varnished look the ethylate was 
gently rubbed in with the glass rod, to make it pene� 
trate more deeply into the hair follicles. The mole 
had quite a black look when the operation was over. 
A hard crust formed over it, which was nearly three 
weeks in becoming detached. When it carne �ft' the 
hairs werE'! seen to be destroyed, and the surface of the 
mole had a smooth, somewhat cicatricial appearance, 
of a much Jighter color than before; and this favor
able condition continued until the Illark was scarcely 
noticeable. 

• f I I. 
AN IMPROVED CAR DUMPING DEVICE. 

A device to facilitate the dumping of four-wheeled 
cars, used to transport ore, coal, sand, earth, etc., 
whereby the cars-way be automatically discharged of 
their content.s at t.he edge of an embankmant or the end 
of the track, is illustrated herewith, and has been pa· 
tented by Mr. Charles F. 'Vilson. The body of the car 
is hinged to the terminal sloped ends of the car frame, 
the point of connection being such that, when loaded, 
the car body will be retained upon the frame by gravity, 
but the I"!enter of gravity is sufficiently near the hinge 
to readily permit of the tripping of the body over the 
slopen ends of the frame, by the Rudden arrest of a for
ward motion in that direction, :Sear the edge of the 
embaukment or other point whe're the load is to be 
discharged, a bracket stand is secured upon one of the 
cross ties, midway between the rails, and a bell crank 
lever is pivoted to rock upon a shaft supported by the 
bracket, its limbs being at rigllt angles to each other, 
as shown in the small view. The limbs of the lever are 
of such length that they will project above the axles of 
the car, the outer limb being straight and the inner 
one having a right�angled projection. As the car 
moves toward the point of discharge, its front axle 
abuts against the vertical limb of the bell crank lever, 
when in t.he position shown in the small view, the fur
ther movement of the car rocking the lever to elevate 
its prostrate limb between the front and rear axles, and 
cause the right-angled projection of the latter limb to 
hook above the rear axle of the car, thus suddenly ar
resting the car and dumping the load. The backward 
movement of the car restores t.he tripping lever to its 
original position, ready to engage the next loaded 
car. 

For further information relativA to this invention 
address Mr. R. C. Macy, Breckenridge, Col. 
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IMPROVED DEVICE FOR SANDING RAILROAD TRACKB. 

An attachment especially adapted for street cars, 
enabling the driver to conveniently sand the rail in 
front of the wbeel whenever desired, and pr�vent clog. 
ging of the sand in the diRcharge spout of the sand 
box, is illust rated herewith, and has bei;m patented by 
Mr. John W. Bates, of No. 31 Willoughby Rtreet, 
Brooklyn, N. Y. The sand box is locatpd under the 
sea1. of the car, and on the lower end of the spout lead
ing therefrom a valve is hinged in an inclined position. 
The valve is pivotally connected with one end of a rod 
which passes upward and horizontally through a bar
rel, in which a coiled "pring is secured to the rod, as 

BATES' SANDING ATTACHXENT FOR CARS. 

Hhown in the small figure. The rod exteuds outwardly 
under the car platform, where it is pivotally connected 
with one arm of a bell crank lever, the other arm of 
which is connected with a short rod passing upward 
through the bottom of the platform, and having on 
its upper end a knob adapted to be pressed upon by 
the foot of the driver. 'Vhen the driver presses on 
this knob, the valve rod is operated through ·the bell 
crank lever, and against the tension of the spring in 
the barrel through which the rod passes, to open the 
valve at the bottom of the spout, the spring operating 
to close the valve when the pressure on the knob is re
moved. In order to prevent clogging of the sand in 
the spout, an upwardly extending crooked agitating 
rod is connected with the inner face of the valve, to 
agitate the sand as the valve is opened and closed. 

• • • 
AN UNLOADING ATTACHMENT FOR CARS. 

The accompanying illustration represents a recently 
patented device to facilitate the unloading of coal and 
other cars, when the material to be unloaded is of such 
a nature that a shovel cannot be readily inserted 
until a portion of it has been removed by the hands of 
the laborer, to expose the floor of the car body. It 
consists of a shoveling plate, or guide rest, made of 
sheet metal, bent upon itself along its upper edge to 
form a hollow half hinge, as shown in Fig. 1, a hinge 
rod passing through the half hinge having its bear
ings in the sides of the car body, as shown in the sec
tional view, Fig. 2. The same kind of a shoveling 

-." "'..' . 

HABSaKAN'S UNLOADING ATTACHMENT FOB CABS. 

board can be used on covered box cars for unloading 
ear corn, potatoes, coke, etc .. the bottom of the car 
being filled at the ends firgt, by turning up the "hov· 
eling board, afterward turning it down to rest upon 
the car floor, when the remainder of the load is added. 
In applying such a shoveling board to a grain door, 
the board should be made to run from one end of the 
door to the ot.her, t.he board being turned up out of 
the way when the door is to be pushed to one side. 

For further information rel!ltive to this invention 
address the inventor Mr. J. S. Harshman, Harshman, O. 
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THE BEAVER (CASTOR FI1IER). 
Among the rodents there il:l not another creature 

about which there have been 80 many fabulous stories 
as there have been about the beaver. The accounts 
of his skill in buOding, specially. are exaggerated, and 
recent researches have furnished the first satisfactory 
aecounts of his habits. 

In re�ard to the present distribution of the beaver 
in Europe, the greatest numbers of them are found in 
Poland, Russia, Sweden, and Norway, although isolat· 
ed specimens are encountered on the Danube, Moselle, 
WeBer, and other rivers of Central Europe. Formerly 
they must have been very numerous in Germany and 
the neighboring countries, for the names of Illany rivers 
and places indicate their presence. Thus, for exam
ple, the " Bohrfluss " in Silesia has, doubtless, derived 
its name Cram the Flemish word " bohr " (beaver), and 
the naUle of the imperial castle , I Babelsberg " can be 
traced to the same source, .. babel " meaning the �a!lle 
as H biber " (beaver.) The greatest numbers of these 
rodents are now found, however, in Alaska, which ex
ports 30,000 skins annually. The darkest skins are 
considered the most valuable, the prices of such. ones 
ranging from $12 to $14. 

Our cut shows a female with her young at home. On 
the farther bank we see the male, peeling and piling 
up pieces of wood, which furnishes the principal ma
terial for their so-called " lodges." These lodges are 
made of branches and sticks thrown together in con
fusion and cemented together by quantities of sand 
and mud. The beavers fell their building material 
by means of their very stronR' teeth ; they bite right 
through inch thick sticks. while the stems of larger 
growth they out down by gnawing around them. 
When felled, the trees are first robbed of their 
branches, then cut up, and the pieces used in building. 
The bark, which is their favorite food, is eaten at 
once, or stored away. 

When completed, a lodge looks like an arched oven, 
and contains room for storing their winter food, be
sides the s"pace in which they sleep. The 't,Ieavers 
work incessantly on their dwellings, enlarging and 
improving them, carrying in provisions, etc., until the 
frost puts a stop to this indus.try. They erect, these 
skillful structures only when living in large compa
nies. Individuals living by themselves dig tnnnels, 
which begin below the water level and end at a dis
ta.nce from the bank. 

The beaver is one of the largest rodents. A. full-grown 
male measures from 2%, to 3 feet in length. and weighs 
ftom 40 to 50 pounds. His tail has a seale-like cover
ing, his body is rather plump, his head broad and com-

pressed, snout blunt, neck short, back arched, and his 
eyes are rather small. His small ears project very little 
from the fur, and can be laid down flat, so as to nearly 
close the ear openings. The incisors are extraordi
narily strong, and project; and besides these, each jaw 
is provided with four molars. His legs are short and 
muscular. Each foot hasftve toes, and the hind feet are 
webbed. Both the male and female are provided with 
castoreulll-secreting glands. In trade -there is a dis
tinction made between the Siberian and American cas
toreum, the former being considered the most valuable. 

A half ,ounce of this salve-like mass costs from $20 

to $24. It is used in medicine as an anti-spasmodic. 
Each litter consists of from two to four young ones, 

which are weaned when about four weeks old. In 
less than two months they have gained sufficiant 
strength to be able to follow the mother about. At 
the end of a year the young beavers are Cully grown.
lllustrirte Zeitung. 

• I • • • 
Sulphur Recover.,. 

The chemical section of the British Association paid 
a visit during the late meeting to the Jarrow Chemical 
Company's Friar's Goose Works, where the ndW sui-

THE BEAVER (CASTOR FIBER). 

phur recovery process of Mr. Chance is now at work. 
and to the Newcastle Chemical Works Company, 
where plant to the value of £60,000 is now being erecte,} 
Cor the same purpose. At the Friar's Goose Works the 
plant is capable of treating about one-third of the 
total waste produced at the company's works, and roll 
brimstone and ,< flowers of sulphur " are now among 
their sala.ble products. It will be recoll�cted tbat the 
new process is based on the fact that carbonic acid gas 
decomposes the oo.lcium sulphide of the waste in pres
ence of water, first into carbonate oC lime and calcium 
sulphydrate, and finally reacts with the latter, CorminJr 
a second quantity of carbonate of lime and sulphuret
ed hydrogen gas. The plant is so arranged that the 
process is a continuous one, the carbonic acid being 
led under a pressure of 40 pounds into large tanks con
taining the alkali waste arranged in series at such a 
rate that at the end of the series pure sulphureteq 
hydrogen gas is evolved and collected in gas holders. 
The operator is able to introduce the carbonic acid into 
any of the tanks by turning valves. Hond the gas which 
issues "from the different tanks is tested from time to 
time by burning in 8. Bunsen burner. 80 that only a 
R'as rich in sulphureted hydrogen is a.llowed to "enter 
the gas ho1ders. At th� Friar's Goose Works, only 
part of the sulphureted hydrogen produced in this 
way is Converted into .sulphur<in the Claus kilns. The 
remainder is introduced direcstJy into the pyrites kilns, 
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where it burns, and the suiphurous acid produced 
passes with that derived from the pyrites directly into 
the vitriol chambers. It is calculated that about 75 
per cent of the total sulphur present in the alkali waste 
is thus recovered. 

The Newcastle Chemical Works Company, through 
the enterprise of Messrs. Allhusen, will shortly have 
the largest plant at present made for the procAss, and 
will be able to convert the whole of their waste into 
marketable sulphur. The sulphuric acid used on these 
works is all derived from pyrites smalls, containing 
about 50 per cent of sulphur, and about 30,000 tons of 
pyrites are burnt annually to produce suffici�,t acid to 
decompose the 50,000 tons of salt which the company re
quire per annum. Thi€ quantity of acid will therefore 
give 15,000 tons of total sulphur at present tost in the 
waste, and which the new plant is meant to recover. or, 
assuwing that two-thirds only is recoverable, will mean 
a yield of 10,000 tons of �ulphur per annum. The kilns 
for generating the carbonic acid required to effeet the 
decomposition of the waste are of special construction, 
being built on the Dietz system, and fired with cin
ders and refuse coal from the other parts of the works. 
'l'hese works at" present can produce annually u.bout 

18,000 tons of bleaching powder and 20,000 tons of 60 

per cent caustic soda. The salt used is obtained from 
the company's salt works at Cow pen Marsh. South 
Durham. where extensive beds of rock salt exist at a 
depth of 1,000 to 1,200 feet. In addition to the new plant, 
the visitors had an opportnnity of visiting the old 
works, and were shown the manufacture of 77 per cent 
caustic soda, which is replacing the cruder forms oC 
the article in paper making and in other industries, 
which can be more economically worked with a strong 
and pure lye derived from a high strength caustic. 

Niter DepoaU •• 
Caves containing depOSits of earth with from 4 to 30 

per cent of calcium nitrate and Ii to 60 per cent of 
calcium phosphate are common in Venezuela, not only 
in the littoral mountain chains, but also on the flanks of 
the Cordillera of the Andes. In these deposits are em
bedded remains of mammalia.n bones. preserving their 
form, but so friable as to faU to powder when they are 
extracted. They consist solely of calcium phosphate j 
the gelatin has been nitrified and dissolved out, and 
the calcium carbonate of the bone bas been used up in 
neutralizing tbe llitric acid produced. The nitric 
rerment is found iII a.bu'ndance thronghoqt the depoflits 
in a very well developed form. SOme" of "these deposits 
are 10 meters thick. -JOfJ,f·. Soc. Ofl,em; Ind� 
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THE lI'EW CHICAGO WATER WORKS. 
(Continued from first page.) 

100. The lake water, however, is rema.rkable for its 
good. quality. It contains ooly 8 grains of total solids 
to the gallon. approximating in purity to distilled 
water. 

Although this original water works had an excellent 
record, supplying water continuously for many years, 
under pressure limited by a stand pipe 130 feet high. 
being interrupted only for a few days during the great 
fire ot 1871, the increase in population of the city bas 
excited apprehensions 8.8 to its sufficiency, and new 
water works, on a greatly increa.sed scale, are now in 
process of constrnction. We illustrate these operations. 
and the views show our readers what is really one of 
the great engineering wprks of the day. 

The general design of the. new works provides for a 
tunnel which is to extend under the lake for four miles 
easterly from Park Row. This is to be about double 
the length of the old tunnel. Under the city Iproper 
two miles of tUDnel are constrncted, so as to connect 
two new pumping works, one for the south and the 
o,ther for the west division of the city. The old system 
of tunnels a�d pumping works for the north division 
of the city ,will be brought into connection, by means of 
the tunnel under the city, with the new system, so that 
old and new tunnels and water works will all be con
nected and be susceptible of working together. The 
original intention was to have built a tunnel of 96 
inches internal diameter. Upon investigation, it was 
found that the ground under the lake was not adapted 
for so large a structure. A stratum of bowlder clay, 
suitable for tunneling, was found beneath the lake, 
but was both overlaid and underlaid by strata 'of dan
gerous or unreliable character. The clay layer was 
too sha.llow to reeeive an 8 foot tunnel, so it was 
decided to coDstruct two 72 inch tunnels parallel with 
each other, and situated about 50 feet apart._ 

The work within the city Jimits was constructed from 
three shafts, located at proper interVals, and these two 
miles are now complete. As regards the lake tunnel, 
about three..q.ners of a mile are now finished, 
leaving a little 0-. three mUes still to be built. 

The work under the lake is being construeted from 
four shafts, the first one being situated on the shore at 
the foot of Park Row. The depth at which the tunnels 
are built varies from 7ft: feet to 110 feet below the city 
datum. The lake shafts are three in number. The 
Arst is loCated one-half mile from . shore. A pumping 
statlon WJ\8 neceSll&l'Y at .tbis.PQint druing.thaCOllstrnc
tion, in order to keep the works drained, owing to the 
grade. From the standpoint of the city's uses itis fore� 
!Ceo that this might be used for temporary supply if 
the completion of the terminal crib and connections 
was from any cause delayed. It is also possible that 
this shaft may ultimately be connected with the South 
Side water works by an independent tunnel. in order to 
be used &8 an intake for a high pressure water service 
·to run elevators and machinery. The other lake shafts 
are two aud a half miles and four miles from shore. 
The two and a half mile shaft is a structural one only. 
AU the permanent shafts are heavy east iron cylinders, 
built in sections, protected by hollow cribs or caissons. 

The caissons for the first two shafts in the lake are 
built of 12 X 12 timbers, bolted together by Hi inch 
dri ft bolts. Taking as an example the two and a half 
mile caisson illustrat.ed in one of our views, it repre
sents two concentric pentagons. with their parallel 
walls twenty feet apart, providing 8,n inner elf'ar space 
of about 26 feet in diameter, the outer diameter being 
72 feet 6 inches. The almost annula.r space between 
the two pentaA'ons is filled with heavy rock, which 
rests upon the Hoor or bottom of the structure, which 
is made quite water tight. This Hoor extends over 
the area between the two pentagons, leaving the center 
well free. The pentagonal shape of the caisson affords 
a good place for vessels to lie at. each side being 47 feet 
6 inches in length. The shaft descends 
through the cent.er of this structure. The 
half mile shaft is of similar construction, 
and is the one which it is proposed to adopt 
as part of the water supply ; it is further 
protected by a breakwater run out from 
shore. But the work of greatest magnitude 
is the four mile permanent caisson. It rep-
resents, in general terms, an annulus or ring 
of combined stee� timber, granite, aud con-
crete, 125 feet in external diameter at the 
base, 118 at city datum when in position, 
70 feet in internal diameter, and 58 feet in 
height. The bottom course is of timber. A 
grillage of solid white pine timbers, 12 by 12 
inches ea.ch, W&8 built up in the shape of a 
ring, 13 feet in depth, 125 feet in external 
diameter at the base, 123 feet at the top, and 70 feet 
in internal diameter. 

Drift bolts. 1� inches in diameter, 2 feet long, and 
spaced not over 6 feet apart, are used. to secure the 
members of this enormous mBBS of timber ; inside and 
oot it is planked with double vertical courses of 6 inch 
plank, the outer course being of white oak, Shoe 
ooUne8 of timber, SA inches deep. run 8rOnDd its bottom, 
OIltoide &lid � &lid two 12 moh ClOIU8eII of timber 

were specified to floor the bottom of tb well. Upon 
the top of this ring-shaped structure are based two 
cylinders of steel plate % of an inch thick. The inner 
cylinder, 70 feet in diameter. rises vertically from 
around the inner wall of the grinage. The outer cylin
der rises from the outside of the grillage with a sligh t 
batter inward ; 24: radial bulkheads connect the two 
steel cylinders. The cylinders and bulkheads are bolted 
down to the ti1:nbers, some course� of bolts running 
through the entire 13 feet of timber and 2 feet of shoe 
courses. Through the timber six ports, 5 feet square. 
provided with gates and fish screens, are carried for 
the admission of water. The immense mass, owing to 
the timber and the air space, as it was built absolutely 
water tight, possessed considerable buoyancy. and 
floated on the water after launching and completion. 
The best quality of concrete, with large stones em
bedded in it, was then filled into the hollow annululi 
between the iron plates until it was sunk well down 
into the water. in order to do as much of the work as 
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the best mere streaks., not in any way resembling the 
projectile. This failure to procure a sharp impression 
is shown by the photograph itself to be due to lack of 
shutter speed. 

A recent invention, to which we alluded a short time 
since in an article on U The Tachyscope," has appar
ently obviated this difficulty. so that it can no longer 
be said to be impossible to secure a recognizable pic
ture of a flying projectile. 

Last year Mr. Ottamar ADschuetz, of Lissa, PrOMla, 
tried som� very interesting experiments at Gruson. 
near Magdeburg in Germany, which demonstrate the 
practicability of photographing 8. flying bullet by 
daylight. Mr. Anschuetz constructed a small camera 
of great strength, in which he arranged a shutter of his 
own invention, which in this case was operated by an 
eight hundred pound weight. The shutter is arranged 
immediately in front of the sensitive plate, and con
sists simply of a curtain having a narrow slit as long 
as the plate, the width of the slit being variable. This 
sUtted curtain passes over the entire face of the sensi
tive plate, exposing Buccessive portions thereof to the 
action of the light. This arrangement insures a brief 
exposure of all portions of the image of the moving 
figure. thereby producing an extremely sharp nega
tive. The slit in the shutter during this experiment 
was adjusted to a width of 0'002 of an inch. 

Fig. 1 of our engraving represents the photograph in 
its actual size. Fig. 2 shows the photograph enlarged. 
In the field of the eawera, wbich covered a space of 46 
feet, Mr. Anl!lchuetz drew a canvas curtain, and at 
every lSVa feet suspended a projectile 12 inches long,. 

posldble near the shore. It was then towed out to its for comparison with a projectile of the same kind to be 
place and more concrete added until it sank and rested fired from a cannon. At a distance of 200 feet a wire 
upon the bottom of the lake, at this point 42 feet deep. nett.ing wa� placed, which was connected electrically 
The concrete was then filled up to the level of the top of with Anschuetz's drop shutter. The projectile passed 
the �teel work. About 24.000 tons of concrete were used through the wire netting at a velocity of 1.812 feet, per 
fpr this operation. This brought' the upper line of steel second, and its image was caught on the sensitve plate 
within a few feet of , the water or city datum plane. after having sped along the canvas curtain a distance 
Two walls of granite, circular and concentric, were of 42 feet. The shutter passed over the plate in the 
then carried up 8 feet above the iron plates, and the short space of 75-1,000.000 of a second. The numbers 
spaee between them is filled in solid. Upon this foun- marked on the canvas indicate the distance in meters. 
dation a. lighthouse is to be established to warn vesSels The projectile shown below the space between the 10th 
of the proximity of the caisson. and 12th weters is one of those suspended for corn pari-

Within the caisson is the 70 foot well formed by it, son ; the other shown above the 13th meter is the one 
floored with 8 feet of concrete. Here the main inlet photographed in its flight. 
shaft is situated, leading to the tunnel. It is a cast The photograph We reproduce was furnished us'_ by 
iron pipe 10 feet in diameter 'and 2M inches thick, the United States Photograph Supply Company, of 
made in sections joined by bolts passing througp inteJ:- No. 3 East 14th Street, New York City:. -whe) represent 
nai :fla.pges.witb calked ,lead· joints. _ ·Neal'.jts top two :'M-r. AnaehlIetz--tn'thfs �orint'ty. 
gates. 5X6 feet, are provided for the admission of 
water. The object of making 80 massive a strncture is 
to secure it against disturbance from storms u.nd to 
avoid the necessity of building around it a break
water, which, as already stated, was' found necessary 
in the c&Be of the intake of the originaJ water works. 

Tl;tese works were put under contract by the' city 
of Chicago with Mr. Andrew Onderdonk, New York, 
about two years ago. Since that period the work has 
progreSBed night and day uninterruptedly, and in two 
years more it is believed the work will be completed. 
The end caisson was built under the direct charge of 
General Charles Fitzsimmons, of Chicago. In many 
respects the work is unequaled by . anything of the 
kind ever undertaken. The new pumping stations 
will, of course, be constructed of the most advanced 
type, and we illustratejn elev�tion one of the build
ings whlch it is proposed to er69� for such 9.�e. 

Whether the International Fair of 189:Lbe held in 
New York or Chicago, it is fair to assume that the new 
works here described will be one of the important ob
jects for the inspection of visitors to America. 

. ..  , 
A FEAT Ill' PHOTOGl\Al'HY. 

Trotting horses, leaping acrobats, running hounds, 
even a locomotive at full speed, have proved compara
tively easy subjects for instantaneous photography, 

1. 

-

PHOTOGRAPH OF FLYING PR01EOTIt.E. 

but certain other moving objects have severely tested 
the skill of the photographer as well as the capacity of 
the apparatus employed. 

Perhaps the most diMcult feat yet attempted -in the 
Une of pnotograpby is that of Catching an impreB8ion 
of a bullet or cannon ball &8 it flies across the field of 
the camera. This haa -been aooomplished with vary
ing degrees of 8U� ,bot moet of· the specimens of 
thls .1aso of work. hitherto produced have been at 

A. New AD11.eplle. 
{rnder this title a paper was read before the Medical 

Society of London. on N ovem ber 4. by Sir Joseph Lister. 
The ' antiseptic is the double e.yanide of mercury and 
zinc, and is prepared as follows : 

A soluble double. cyanide of mercury and potassium 
is dissolved, and to it a soluble salt of zinc is added i 
the precipitate formed is the double cyanide, which 
should be well washed with water to free it from any 
soluble cyanides, as they cause irritation and suppura
tion if placed on a wound in the shape of gauze. 

One in 2.000 of double cyanide keeps blood serum 
and corpuscles from putrefaction, but if the wound has 
developed bacteria a much stronger solution or powder 
or gauze must be used. In other words, the double 
cyanide has a strong inhibitory but a weak germic.idal 
power. Gauze is prepared in the following way : The 
double cyanide is triturated with starch, and water is 
added to this, the result being a som�what leather-like 
mass. 'Xhe water is strained off, and to the mixture 
of double cyanide and starch sulphate of potassium is 
added. This enables the mixture to be easily powder
ed. and, when it is dry. it is a fine white powder. In 
order to fix this powder on gauze. 3 per cent or 5 per 
cent of it is suspended in a 1 in 4,000 solution of mer
curic chloride, when, by the agency of the starch, it 

sticks so firmly that it cannot be washed 
off except with difficulty. 

Sir Joseph Lister said that the dreSSings 
should be used moist. and he had a little 
contrivarace which he employed to show the 
surgeons present how they might prepare 
the gauze themselves, as he had made it a 
point that the gauze should be made 88 
required. The exact composition of the 
double cyanide i, uncertain, and is being 
investigat4ld in the Pharmaceutical Research 
Laboratory. 

• 1" .. 
The TaUetl1 . Chimney Ye1. 

The Clark Thread Company's chimney, at 
East Newark. N. J . •  which was illustrated in 
these columns not long ago, and claimed to 

be the tallest chimney in this country, has been sup
planted by a smokestack just finished at Fall !p.ver, 
Mass., which is 840 feet high above the granite bas8and 
SO teet square at the bottom. The shatt was built on 
the grounds of the Fall River Iron ·Works, &Q.d is., 
without doubt, the tallest smokestack in America.· 

The tallest ftnished chimney in the world is at Pa.iele1" 
Scotland, and is over l)O() feet high. Fall River's neW 
chimney will farnish draught for loar new factorieli. 
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®o=esponllence. 

)l're.. Water Bulnll for Navy Yard_. 

To the Editor of the .Scientific American : 
In your paper of this date, page 256, I find some in

teresting suggestions on the subject of the improve
mentof the New York navy yard, and especiaUy in 
regard to a fresh water basin in which to put iron or 
steel ships when out of commission, and so prevent 
the rapid deterioration of the plates. 

Several years ago I suggested that every navy yard 
should have what I termed .. storage basins." large 

, enough to contain one, or perhaps two, jronclads. 
My idea was and is to have the basins supplied with 
fresh water, when any water was needed, from the city 
water mains, but generaUy the basins were to be kept 
dry, so that the bottoms of the ships could be attended 
to. To haul up iron or steel ships in salt water has 
always seemed to me to be very much like committing 
suicide. I think that basins or stalls to contain not 
over two ships at a time would be better than to have 
one large basin for what your correspondent calls •• our 
gallant navy." If my plan 8hould find favor, COffi
parati\!'f'ily little water would be required, and it could 
be procured from the public works. Salt water :lncI 
high tide are good enough to carry the ship into her 
dock. block her up and let the water run out, close the 
gate and wash out with fresh water, dry the ship thor
oughly inside and out, paint her and let her stand all 
ready for duty. Each of our yards would probably re
quire three basins each to store two ships. All that is 
needed will be time and money. R. B. FORBES. 

Milton, Mass., October 26, 1889. 

S1;Opplnl[ Vibration. Cauaed by FaIling Waler. 

That portion of our space which we are able to de
vote to auswering the inquiries of our friends who write 
us, asking questions upon .almost every conceivable 
topic, is far from adequate, and we have to supplement 
it by sending many wore answers by mail than we print 
in the paper. The following correspondence covers an 
instance of this kind. such as it is pleasant to record, 
where our answer exactly fitted a special case, although 
it was of a kind not likely to occur frequently :  

-- --, N. H., Oct. 19, 1889. 
To fJu EdUor Of tke Scienljlic Ameri.ean: 

We have jUl'It let the water OVl;lr a new dam, with a perpendicular face 
oj 16 feet. falling on to aD apron f feet under water ; length, 140;tl;let. One 
end hugs close to a stone abutment, opposite end Is OI)en , 80  ODe eoold 
walk In. Water strikes between 5 and 6 feet from base of dam. Sheet 
of water wavers or flutters, sonnding something Jike the exhanst of a high 
pressure steam engine rnnning at medium speed. The vibration is felt for 
a mile around, more on the high gronnd, aod sufficient to annoy the in. 
habitants. It movesioose windows and doors, also dishes. Pleue ex_ 
plain caul;le and remedy. 

(Beplg.-The vibration of the sheet of water tlowing over the dam 
Is due to the evenness of the thickness of the water. The elasticity ot the 
air confined within the area propagates any vIbration that may start in any 
part ot the tailing sheet to the whole mass, giving it, under certain con. 
ditions, a perfect wave, synchronal with the condition of the surrounding 
atmosphere. A r�ged ed� to the dam or a nnmber of breaks in the 
sheet at unequal distances will break up the sound waves.-ED.] 

----, N. H., Oet. 29, 1889. 
To tlu Editor Of the 8ci,entVtc American: 

Your esteemed favor is at hand. Did not expect YOD to am�wer by let· 
ter. I am very glad you did. Before your kind answer came, a log came 
down etrcam, lodging <>n crest of dam, which stopped a good part 01 the 
troublesome vibration. We decided to put a foot bridge on crest of dam, 
with foorpiers, 12 inches wide. projecting a trifle over edge of dam, and 
are qolte right now. Thanking yon O1any times, I am. 

Very respectfully, 

• • • 
The MongOlian Pheaaant. 

This valuable addition to our native game birds was 
imported from China a few years ago. It has increased 
with surprising rapidity in western Oregon, Washing
ton, and in the northwestern corner of California, under 
effective legislative protection. 

It is unusually prolific, hatching two and frequently 
three clutches per@eason, the first nest containing eigh
teen to twenty-five, the last from twelve to sixteen 
eggs. This accounts for the fact that several different 
sizes of chicks are frequently seen in one covey. The 
first brood when hatched is turned over to the care of 
the male until the second and third broods appear, 
when all are combined and cared for by both parents. 

They do well in confinement. Hatched by the 
domestic hen, they are as apparently contented in fol
lowing her as on their native heath ; but at the age of 
six weeks they " shake " their adopted mother and de
part, never to return, much to her grief and disgust. 

The plumage of the male is extremely brilliant and 
attractive. As a table dish it equals the partridge and 
prairie chicken of the East. 

. , . 
THE motion for an injunction i n  the case of the 

Bridgeport Wood Finishing Company 'tJs. The New 
York Wood Finishing Company recently came on to 
be heard before Judge Wheeler in the Circuit Court of 
the United States for this district, and was argued by 
S. J. Gordon� Esq . •  for the complainant and Albert 
Comstock, Esq .• for the respondent. The judge ·sus
tained the Wheeler patent, aIld ordered the inJunc
tiOD. to issue. 

Naval and Marine Hequlrem.enl •• 
If official recommendation were of any avail, the 

country would long ago have been in possession of war 
vessels and commercial steamers equal to any in the 
world. But the dilatory action of Congress in the 
matter has up to this time kept the United States in 
the background. We have made a slight progress, 
however. We have built half a dozen new ships, but 
they are not of the latest forms, and they are lacking 
both in speed and defensive power. They can neither 
resist nor run. Let us hope the new Congress now in 
session will enact the necessary provisions for a great 
and effective naval system. The display of oongreE.
sional enthusiasm and vigor in the premises would 
give much satisfaction to the people. 

The President in his recent message presents the fol
lowing : 

" I recommend that such appropriations be made for 
ocean mail service, in American steamships, between 
our ports and those of Central and South America, 
China, Japan and the important islands in both of the 
great oceans, as will be liberally remunerative for the 
service rendered, and as will encourage the establish� 
ment and in some fair degree eq ualize the chances of 
American steamship lines in the cow petitions which 
they must meet. That the American States lying 
south of us will cordially co-operate in establishing and 
maiutalning such lines of steamships to their principal 
ports I do not doubt. 

H We should also make provision for a naval reserV"e 
to consist of such merchant ships, of American con
struction and of a specified tonnage and speed, as the 
owners will consent to place at the use of the govern
ment. in CaEle of need, as armed cruisers. England has 
adopted this policy, and as a result can now, upon 
necessity. at once place upon her naval list some of the 
fastest steamships in the world. A proper supervision 
of the construction of such vessels would make their 
conversion into effective ships of war very easy. 

H I am ao advocate of economy in our national ex
penditures, but it is a misuse of terms to make this 
word des�ribe a policy that withholds an expenditure 
for the purpose of extending our foreign commerce. 
The enlargement and improvement of our merchant 
marine, the development of a sufficient body of trained 
American suamen, the promotion of rapid and regular 
mail communication between the ports of other coun
tries and our own, and the adaptation of la,rge aud 
swift American merchant steamships to naval uses, in 
time of war, are public purposes of the highest con
cern. 

U The enlarged participation of our people in the 
carrying trade, the new and increased markets that 
will be opened for the products of our farms and fac· 
tories, and the fuller and better employwent of our 
mechanics which will result from a liberal promotion 
of our foreign commerce insure the widest possible 
diffusion of the benefit to all the States and to all our 
people. Everything is most. propitious for the present 
inauguration of a liberal and progressive policy upon 
this subject, and we should enter upon it with prompt
ness and decitdon. 

I I  The- legislation which I have suggested. it is sin· 
cerely believed, will promote the peace and honor of 
our country and the prosperity and security of the peo· 
pIe. I invoke the diligent and serious attention of 
Congrees to the consideration of these and such other 
measures as may be presented having the same great 
end in view." 

The Secretary of the Navy. Mr. Tracy, is keenly alive 
to the naval requirements of the country. In his annual 
report he says : 

" The necessities of our vulnerable position de� 
mand the immediate creation of two fleets of battle 
ships. They must be . the best of their class in four 
leading characteristics-armament, armor. structural 
strength, and speed. Not only must the speed of our 
battle ships be.high, but it must be uniformly high, 
for the speed of the fleet is regulated by that of the 
slowest vessel. 

.. In addition to the battle ships the situation of the 
country requires at least twenty vessels for coast and 
harbor defense. The one problem now before the gov
ernment, in the matter of a naval policy, is to get these 
forty vessels built at the earliest possible moment. It 
is recommended that the construction of eight armored 
vessels be authorized at the coming session, and that 
they be of the type of battle ships rather than coast 
defense ships. the former bein� more generally service
able aIld there being onty three of them now in process 
of construction as against eight of the latter. 

., In reference to fast cruisers, all modern experi
ence goes to show that they are essential adjuncts 
of an armored fleet, and the proportion of three 
crujsers to one battle ship is believed to be sound and 
reasonable. This would make the future navy con
sist of twenty battle ships. twenty coast defense 
ships, and sixty cruisers, or 100 vessels in all, which is 
believed to be a moderate estimate of the proper 
strength of the fle"t. Of the sixty cruisers required, 
thirty·one are now built or a.uthorized. It must be re
membered, however, that cruisers have another and 
eqUllily important tu"ctio" in the attack and delense 
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of commerce. Any stanch vessel with a good coal 
capacity and the highest rate of speed, armed with a 
few rapid�firing guns, though built and used principally 
for commercial purposes, may by certain adaptations 
in her construction be made readily available for tbis 
form of warfare. The fast transatlantic liners, nation
alized in foreign countries, but supported and main· 
tained by American trade and American passengers
many of them, even, owned by American citizens-are 
a powerful factor in the naval force of the governments 
whose flag they bear and at whose disposal they must 
place themselves in time of war. 

, .  It is matter for serious consideration whetber steps 
may not be taken toward the creation of such a :fleet 
of specially adapted steamers of American nationality, 
owned by American merchants, carrying the American 
flag, and capable under well defined conditions of 
tf'imporary incorporation in the American navy. The 
advantages of such an arrangement, which enlarges 
the merchant marine and makes it at the same time 
self'protecting, are overwhelmingly great. The dif
ficulty is that American capital will Dot be drawn 
into the euterprise unless it can be sure of specific 
compensation for the concessions which it makes to 
the governwent--first, in the adaptation of its .vessels 
to the latter'l:I needs, and, secondly, in the surrender 
of a privilege to use them when the exigency arises. 
In the absence of !:Iuch an arrangement, the naval 
policy of the United States cannot neglect to take ac
count of the fleets of fast cruisers which foreign states 
maintain under the guise of passenger and merchant 
steamers. 

. .  They constitute an auxiliary navy, and must be 
reckoned as a part of the naval force of the govern
ments maintaining them. It is difficult to imagine a 
more effective commerce destroyer than the steamship 
City of Paris, armed with a battery of rapid-firing
guns. She can steam over 21 knots an hour, and can 
average 19'9 knots frow land to h-ad across the Atlan� 
tic. No man-of-war could overtake her ; no merchant
man could escape her. A fleet of such cruisers would 
sweep an enemy's commerce from the ocean. 

"Our deficiency should be supplied either by a line of 
fast merchantmen, constructed with special reference 
to use in time of war, which will enable the govern
ment to M'ail itself of their services at critical mo
ments, or we should build a fleet of at least five first
class cruisers of the very highest rate of speed, certain
ly not less than twenty-two knots. The displacement 
of these vessels should not be less than 4,OO() tOns. Even 
such a 6eet will not supply the want of swift merchant 
steamers for coaling and tram. port service. Colliers 
and transports must alike be fast, for they cannot fight, 
and the collier can take no chance of capture, for she 
carries the life of the fleet. Apart from the want of 
battle ships, the most marked defect of the present 
fleet is in torpedo boats. This branch of defense 
cannot safely be neglected any longer. It is high time 
that steps should be taken to supply these essential 
constituents of a naval force. I therefore recommend 
that the construction of at least five torpedo boa.ts of 
the first and second classes, in suitable porportions, be 
authorized as a beginning at the coming session of 
Congress." 

While Congress is deliberating over the abovp excel
lent recommendations. let us hope it wiJI also consider 
the significance from a naval point of vjpw of what a 
railway company just north of us is doing, and which 
is briefly described as follows : 

" The new vessels now buiJding for the Canadian 
Pacific Railroad, and destined to run on the. Pacific 
side of the great route about to be established between 
England and India, are to be fitted with gun platforms. 
Rapid-fire guns are to be assigned these vessels, and it 
is understood that the pieces will be carried on board 
either mounted or stored below decks for immediate 
use in time of war. The vessels. on the breaking out of 
hostilities, will be at once turned into armed cruisers. 
The engineer in charge of the construction. Mr. Bryce 
Douglass, is the man under whose supervision the Um
bria and Etruria were built. The total dead weight of 
each of the new stE-amers will be about 3,750 tons. 
They will all be ready, it is thought, early in 1891." 

. . . , . 
Ne"W Ga. Invention. 

The Pittsburg IJispatch describe� a new invention 
by Mr. William Root, which promises important re� 
sults. 

It consists of the Combination of air with the gas as 
it issues from the burner. The experiment made was 
with a small re\'olving fan on the same shaft that runs 
the other machinery. A pipe from this connected 
from beneath with a glory hole and ran up to the cen
ter of the burner. Heretofore it has required the valve 
wheel on the gas supply pipe to be turned once and a 
half around to supply enougb pressure for the glory 
hole, but when the air was turned on, the wheel only 
required to be moved � inch. The usual pressure to a 
glory hole is 1 ounce, whiJe in this case the pressure was 
a very small fraction of this amount. 

Mr. Root said that by putting the air in all the burn
ners the pressure in the factory could be reduced to S 
OllDCes where 16 to 20 are now required. 
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HOW TO lI!AXE A SIIIIPLE ELECTRIC TELEPHONE 

REQUIRING NO BATTERY. 

The engravings represent an electric telephone in the 
simplest form. This instrument may be made by the 
use of a jackknife and a few of the simprest tools, and 
the materials of which it is 
composed, wit.h the exception 
of the fine wire on the spool, 
may be found almost any
where. 

To make an operative tele
phone line, one that will work 
for any distance, tlay up to 
five or ten miles, two of these 
instruments are required, to 
be connect.ed by the line wires. 
No battery is necessary. 

'£he engravings being of the 
exact sizp-, it will be unneces
sary to give dimensions, as 
they may be obtained from 
the cuts. 

For the telephone shown in 
�rspective i n  Fig. 1 and in 
section in Fig. 2,  the follow
ing materials ar£� required. 
viz., a small horseshoe mag
net of the size shown, a wood
en pill box, a block of wood, 
a piece of t.hin tin plate, one 
ounce of No. 36 silk-covered 
copper wire, and a few com· 
mon screws. 

11 citutiUt �lUtrinlU. 
To make the diaphragm ceil, A, take a- square block 

of hard wood and cut in it a circular hole, B, of the 
size shown on the engraving, and fasten to the aper
tured block a bottolli piece, C, by means of glue or 
swall common screws. In the center of the bottom of 
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ered wire must be passed through a hole in the side of 
the spool, where the flanges join the cylindrical part. 
This wire should project frolli the spool two or three 
inches, and while the spool is being wound. great care 
should be taken not to break this ptojecting end of the 

/, 

wire, as an accident of this 
kind would neces8itate re
winding the spool. 

The spool JDay be filled 
upon a lathe or the bobbin 
winder of a sewing' machine, 
or, when no better facilities 
are available, it may be wound 
by hand. It is preferable to 
make the winding as smooth 
as possible ; but this is not 
essential. 

One leg of the magnet is 
brokt'n off. as shown. To 

Fig. I.- SIMPLE TELEPHOlfE-PERSPECTIVE VIEW. Fig. 2.- SIIIIPLE TELEPHONE-SECTIONAL VIEW. 

In the diaphragm cell. A 
nea.r one of its edges, is in
serted a second pole piece, G, 
formed like the pole piece, D, 
of the head end of a large 
common iron screw. The bev
eled head of the screw pro
jects from the face of the dia
phragm cell sufficiently to 
form a good contact with the 
remaining pole of the magnet, 
E. It also projects upwardly 
a short distance beyond the 
upper face of the diaphragm, 
cell, so that when the dia 
phragm, H. is placed over the 
circular aperture of the dia
phragm cell, it will form a 

the nther leg, A. is fitted the mortised block, e. To 
this block is glued the wooden pill box, a, which is 
apertured to receive sPe pole of the magnet. The box 
may be of the size shown, or a little larger or smaller. 
A Jittle variation as to the size will make no appreci
able difference i n  the working of the instrument. In 
the center of the cover, J, of the box, a, is made a 
circular hole, which is Oared as shown, to form 
the mouth piece, To the cover is loosely fitted the 
thin tin plate which forws the diaphragm, h. Be
tween the diaphragm. h, and cover, j', are placed 
cardboard rings, i, to hold the diaphragm in place. 

To the end of the magnet is fitted a thin spool, 
f, made of cardboard or wood. aIld upon this spool 
is wound the No. 36 silk-coveredcopper wire. The 
inner end of the wire is carried through a hole' in 
the side of the spool before winding. 

In the block, e, are inserted two common screws, 
p, g, each provided with two copper washers or 
burrs. ·Around these 8crews are wrapped the ends 
of the wires, n, 0, which extend into the pill box 
and are soldered to the ends of t.he fine wire on 
the spool. In the block, e, is inserted a screw, k, 
which bears against the edge of the magnet and clallJps 
the magnet in working position, that is to say, with 
the end of the magnet placed as near the diaphragm, 
h, as it can be without producing a jarring sound when 
the diaphragm is made to vibrate by talking to it loudly. 

T h e  arrange
ment of the line, 
and the theory of 
t h e  working of 
t b e instrument, 
are given in con
nection .with the 
telephone shown 
i n  Figs. 3 to 5 in
clusive. 

The instrument 
shown in t h e s e  
figures is a little 
more complicated 
than that shown 
in Figs. 1 and 2, 
but it is at the 
same time more 
effective. 

F o r  t h e  con
struction of this 
telephone the fol
lowing matedals 
are required : A 
permanent horse
shoe ma.gnet of 
about t h e  size 
shown in the en
graving, an ounce 
of No. 36 silk-cov
ered copper wire, 
two large common 
iron screws, such 
as are used in 
w o o d w o r k ,  a 
piece of thin tin 
plate; and some 
piecee of w o o d  
and small com-

the diaphragm cell. A, make an aperture in which to 
insert the pole, D. This is forllled of the head end of 
a large com won iron screw, the beveled part of which 
projects beyond the diaphragm cell a short distance to 
insure a good contact with one of the poles of the mag
net, E, and the outer end of the pole piece is a short 

Fig. b.-TRANSVERSE SECTION OF BIPOLAR TELEPHONE. 

distance below the level of the face of the diaphragm 
cell. 

To this pole piece, D. is fitted a pasteboard spool, F, 
of the size shown, and upon this spool is wound as 
much of the No. 36 silk-covered wire as it will hold. 
Before the winding is begun, the end of the silk·cov-

magnetic contact with the end of the poJe piece, G. 
The diaphragm, H, consists o! a disk cut from a ferro

type plate or frOID a thin tin plate. and where it tOllches 
the pole piece, Gt the tin or japan with which the plate 
is coated lDust be scraped off to allow the pole piece, 
Gt to touch the iron of the diaphragm. Between the 

diaphragm, H, and the ceB, A, is placed a narrow 
cardboard ring, and above the diaphragm is placed 
another �lirnilar ring, both having an internal' dia
meter corresponding with that of the diaphragm 
cell. Above the outer ring is placed a piece of 
wood, I, having an aperture of the same diameter 
as that of the diaphragm cell. Outside of this 
ring is placed a' mouthpiece, J. whioh is beveled 
or concaved. The mouthpiece has a small central 
aperture, WI shown. 

The diaphragm, H, must be placed very near but 
not in contact with the pole piece, D. and so ar· 
ranged that when the diaphragm is set in vibra
tion by sound waves, it will not jar upon the pole 
piece. The mout.hpiece, J, and the piece. I, are 
clamped to the diaphragm cell, A, by means of 

common screws, K, and the diaphragm cell, A, is 
clamped to the poles of the magnet, E, by the wooden 
crosspiece, L, and the screws. M, passing through the 
wooden crosspiece into the bottom of. the diaphragm 
cell. 

The ends of the fine wire on the spool, F, are uncov-· 
ered and wrtLpped 
a r o u n d  t h e  
coarser n a k e d  
wires, N, 0, pass
injiil' through the 
!lide of the dia
p h r a g m  c e l l .  
Upon the outside 
of the cell, A, 
these coarse wires 
a r e  b e n t  i n t o  
loops. and sman 
wood screws, P, 
Q, pass through 
the loops into the 
side of the dia· 
phragm cell, and 
upon each of these 
screws are placed 
two copper hurrs 
or w a s h e r s. be
tween which the 
ends of the line 
wiresareclamped. 

When two such 
instruJDents' a r e  
connected togeth
er by means of 
two wires clam ped 
by the' screws, P, 
Q. as described. 
sounds uttered in 
o n e  instrument 
will be reprod ueed 
in the other, and 
may be distinctly 
heard, although 
the volume is con
siderably reduced. 

FiR. 3.-FRONT VIEW OF BIPOLAR TELEPHONE. Fig. 4.-REAR VIEW OF BIPOLAR TELEPHONE. When a piece of 
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iron approaches the pole of a permanent_ magnet, 
it reduces the magnetism of that pole, and when 
the iron is removed from the magnet pole, �he mag
netism of that pole regains its normal strength. 
Faraday discovered that when the magnet is inserted 
iuto a coil of wire, it produces a momentary current 
in the coil in one direction, and when the magnet is reo 
moved frow the coil, it produces a momentary current 
in the coil in the opposite direction. Any change in the 
magnetic condition of a. 
piece of ma�etic material 
contained in a coil pro
duces a momentary cur
rent in one direction or the 
other in that coil. Now, 
by the vibration of the iron 
diaphragm of the tele
phone in front of the pole 
ot the ma�net, variations 
in the strength of the 
magnetism are produced 
in the pole, and this alter
nate increase ann diminu
tion of the strength of 
the magnet_ acts upon the 
coil surrounding thE' mag· 
net core in exactly the 

'" 

same manner as if the $aft 
net were introduced Inti and removed: from th� coil. 

The alterna;ting 'currents thus genemted in- the 
trausm-itting telephone pass over the line and through 
the coil of the receiving telephone. and these impulses 
alternately increase and diminish the strength of the 
magnet in the receiving telephone 80 that its iron dia
phragm itJ alternately attracted toward the pole of the 
magnet and tben released, thus producing vibrations 
in the diaphragm of the receiving telephone which 
correspond to those of the transmitting telephone. 
These vibrations are imparted to the surrounding air. 
prodnciDg sounds ]ike those uttered in the transmit
ting telephone, These instruments II!ay be URed inter
changeably as receiver and transmitter. No battery is 
required, as no microphonic transmitter is employed. 

A single wire may be used to oonnect the screws, P, 
of the two instruments if the ,"crews, Q, of the instru· 
ments are connected by a wire with a water pipe or a 
metallic ground plate two or three feet square. buried 
in earth that is const�tIy moist. In this case the cir
cuit 18 colnplet/ld, throUj!(lbtb .. ,e$l"Ul" "JI .tbe end.8 of 
the-' line wire are connected with the instruments by 
means of flexible conducting oords, the disagreeable 
ja_rring of the wires will ,be a.voided. No. 12 galvan
ized iron wire or No. 16 copper wire will make a. 
good line. The wire should be Bupported at inter· 
vals of 200 or 800 feet on glass or porcelain insula
tors. 

The precautions necessary to observe in the con 
struction of this instrument to insure success are 
briefly as follows : to soour-e a good contact be
tween the pole pieces, D, a, and the . poles of the 
magnet, and between the pole piece, G, and the 
diaphragm, H, to have the diaphragm perfectly 
:flat and straight, to provide ·a, perfect connection 
between the fine wire of the bobbin and the 
wires, N. 0, running out of the diaphragm cell, to 
insulate the line wire conecting the two instru
ments, to have the diaphragm, H, as n�ar the 
pole pieQe, D, as possible without danger of con
tae.t therewith, and -to clamp the diaphragm by 
its edges in the' cell in such a way as not to bend 
or buckle it. 

The materials for the telephone may be ob
tained from any dealer in electrical supplies in 
Any of our la�ge cities 1l.nd towns. 

J,EWIS .OBBIS BlIT�BFlIBD. 

continued in New York 'CIty untn 1787, when he·re
moved to New Jersey. 

Hie grandson, the subject of this sketch, is the sOn of 
Robert Walter Rlltherfurd and Sabina Elliott Morris, 
and was graduated at Williams College, in 1833. Se
lecting law as the profession whioh he proposed to fol
low, he studied under Governor William H. Seward 
(afterward Secretary ot State in President Lincoln's 
cabinet) in Auburn for two years, and then in New 

Fig. G.-THE TELEPHONE IN USE. 

York City with George Wood, who was at that time one 
of the foremost lawyers in the country. As Mr. Wood 
�rsisteutly refused public office, his name has been 
almost forgotten. but tae follOWing anecdote sho"s the 
esteem in which he was held by bis contemporaries : 
When William C. Preston, of South Carolina, was 
about to argue sn important ease in the United States 
Supreme Court, Daniel Wel;>sterasked him who was on 
the other side. Preston replied that it' was a man from 
New York, whose name he could not recall, and said, 
H A sleepy-looking fellow nalDed Wood, I think." " If 
it is George Wood," said Webster, .. I advise you to 
look out how you wake him up." Such were Mr. 
Rutherford's legal instructors, and he Was equally 
fortunate in his associates in practice. 

In 1887 he was admitted to the bar of the New York 
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flculty is not ocea.sioned by· faintness, but by its proI� 
imityto 80 bright an object 8S Sirius. I consider it de· 
cidedly 8. brighter etar than either of the close COIL.
paniooa in the trapezium of Orion ; no re8J!!onable 
amount of illumination in the field extinguishes it. It 

In December, 1861,  at the Buggestion of Dr. Wolcott 
Gibbs, he began a series of experiments with tbe view 
of determining the best form of instrument for the pur
pose of continuing Fraunhoter's observations upon 

the spectra of the,heavenly 
bodies. He adapted Bun
sen's and Kircbhotf's sim
ple form of spectroscope. 
consisting of a condensing 
telescope with adjustable 
slit, a 'Scale telescope with 
photographed 8 c a l  e 0 f 
equal parts 8 h o w  i n g 
bright lines upon a dark 
-ground. a flint glass prism 
of 60", snd an observing' 
telescope with Huygenian 
eyepiece, m a g n i f y i n g  
about five times, the whole 
firmly but -lightly mounted 
on seasoned wood and pro-
vide:d with an ada.pting 
tub�in front of the slit, by 

means of which the spectroscope is1.t.ttaehed to the eye
tube of the equilateral. A year later he published his 
results* in a paper. giving the fixed lines exhibited by 
the moon ; also the lines and bands of' Jupiter and 
Mars, with maps of the spectr.a of seventeen of the fixed 
stars, and including a full description ot the_ instru
ments that he used. 

This was the first work to be published a�ter the 
great revelations ot Bunsen and Kirchhoff, and was 
the first attempt to cla.ssify the stars according to their 
spectra. While Mr. Rutherfurd was engaged in mak
ing thetle researches on the spectra of the stars, he diil
covered the use of the star spectroscope, by means of 
which it is poBBible to show the exact state of a9hro
matic correction in an object_ glass, and is partioularly 
adapted for the rays that are used in photography. 

State courts, and entered into partnership with Peter In 1864, after many experiments in various directions, 
Augustus Jay, the son of the Chief Justice who admin- but all undertaken for the same purpose, he sueeeeded 
istered the oath to President Washington, in 1789, with in devising and constructing an objeotive of 11� inches 
whom he 'continued un�il Mr. Jay's death, in 1842, and aperture and about 15 feet fooal lengtb, corrected for 1;��,�.,,��, bee�;:&SIIOOiat_ed with Hamilton Fish. who photograpby alone. This instrument was a. great suo
was-a{terwa.i\f'RretatY of  S.te in' President Gl'ant's cess, and was described by him: in the Aml!'�an Jou� 
cabinet. Mr. Rutherfurd continued in active prac-, nat of Saience.t It waa oonstantly used by bita',in 
tiee until 184g, when he went to Europe, remaining making negatives of the sun, moon, and star groups. 

At the January meeting · of .the -National Aca
demy of Sciences, in' 1864, he presented a paper 
U On Photographs of the Solar Spectrum," accom
panied by a picture that he had taken by means 
of bisulphide of carbon prisms. It contained 
more than three times the number of lines that 
had been laid down within similar limits on the 
charts by Bunsen and Kirchhoff. 

He also was the first to .show the double charac
ter ot the D sodium lines in the spectrum, find· 
ing that I i is resolved into fourteen fine and Cl088 
lines, with R. beautiful and. symmetrical band of 
flnely doubled lines stretching toward A." 

About the same time he published criticistnR on 
different forms of spectroscopes that had -been 
used by Secchi, Airy, and Donati, and in 1865 
produced an automatic form of a siJ:-prism speo
troscope, wbich still ('ontinues the best in use.� 

In 1868 he built a new objective, with 18 inches 
aperture and about 15 feet focal length. This 
glass was an ordinary achromatic, such as is used 
-for vision, and was converted into a photographic 
objective by the addition of a third lens of flint 
glass, which made the proper correction, and 
could be affixed in a· few minutes. With this in
strument Mr. Rutherfurd made several photo
graphs of the moon that are of remarkable 
beauty, and have never been surpassed in deli-

Most scientists pur�ue their vocation under the 
aus'pices of some college or · public institution 
largely from'_two motives. First, because they are 
del>8ndent upon the salary of such a place.for their 
means of support, and secondly because the cost of 
scientific apparatus is usually 80 great that it 
prevents pri vate ownership. Very few, for in
st8.nce� could afl'Old an eqnipment like that of the 
Lick Observatory, in California. or an outfit similar 
to that possessed by the J;efferson Physical Labo

. ratory, ot Harvard UnivtVsity\-� A notable excep
tion to this rule, and by far the- mi)st distinguished 

' private BCientist in the United States. is the 
gentleman whose career is herewith described. 

I L 
cacy or exactness. One taken on Feb. 27. 1871, 
is stated by Warren de 180 Rue to be the finest in 
existence. 

He constructed a micrometer for the measure
ment of astronomical photographs for 4se upoq 
pictures of solar eclipses or transits and upon 
groups of stars, ot which he has measured several 
hundred, showing: as it is claimed by him, that 
the photographic method is at least equal in 

Mr; Rutherfurd was born in Morrisania, N. Y., on 
November .25,' 1816. He oom.esof di.stinguished lineage, 
for his grandfather was John Rutherfurd, twice elected 
to the United States Senate from New Jersey, sa'rving 
from October, 1791, till FebruarY,l798. Senator Ruther": 
furd's father entered the British army at the age- - of 
seventeen, -and after taking part in the. Canadian eaJn� 
paign,' under Sir Jeffrey Amherst, �esigli�'hii eommi8� 
sioD, married a daughter of James Alexander; (thu8 
making bim & brotber'in·1aw ot Lord Stlrllulr). ""d be.! 

. eame a eitizen of New York. The' SeD&torwlSI educated 
at PriocetoD, 'and studied law. After his admlaeion to 
tbe bar be married & daughter of Lewis 1ll0rrlo, .....1 

LEWIS MORRIS RUTHERFURD. 

accuracy to that of the hellorueter or fi1ar-miero
abroad until 18ri2. On his return he did not resume ' meter, and far more convenient. It was suggested by 
his profession, but thereafter devoted his leisure- to a German writer that tbe conodion film w8.s unrelia· 
studies in astronomy and optics. He erected an ob- bIe, and Mr. Rutherfurd published a series of measure
servatory in the garden o[ his residence, at 175 Second menta that demonstrated. conclusively its fixity 1lnder 
A'venne, on the corner of Eleventh Street, New York proper eonditions.§ 
City, and there did his principal scientific work. In 1870 he constructed a Imall ruling engine,-whic:h 

One of his earliest contributions was ooncernin&, the pr�uoed inference �ra.tings on glass and speculum 
H 001'llpanion of Sirius,". whose discovery had just m�:tal tha� were 8u�rior:to all others until the recent 
been . announced ,by Alvan G. Clark, the well known 
maker of telescope lenBes. Mr. Rutherfurd corroborated 
its existence, and says : U Since hearing of the-existence 
of this star I have never lookltd for It., in vaiQ .. . Its dif-

• AlA .. J'OuI-. 8ol., 1 Ierl00, TOI:", p. IN. l8a 

• .AM. JONI'. U.+ 2, volAIS, p. 71. 1I:IfI8. 
t·· On Alltronomlcal Pho\Ograpby," 2 aeriel!,-vol. 39, p. 3IM. l885. 
.: .. On_ tb,e . Conetrqction ot tbe Spectrol5cope," .dm. Jour. &I., 2, ro!. 

� � � 1� . 
1 " Slabillt1 Or Collodion PlIlM," .AnI. J(JVr. &tl..80 '01. "oR- dO. 1811. 
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productions ot Prot. Henry A. Rowland, or the Johns 
Hopkins University. With one of these gratioll8 he 
obtained a photograph of the solar spectrum that for 
a long time was unsurpassed. 

He published, in 1876, a. paper on .. Gl8.88 Circles for 
Measuring Circles,"* in which ha described an iostru

. ment in which the divided circle was of glass, and 
showed by readings that it gave a far greater accuracy 
than eould be obtained from divisions on metallic cir
clelS of the same dimensions. 

Ie. 1883 failing health led � the discontinuance of his 
scientific work, and in December of this year he pre
sented bls astronomical instruments to the observatory 
of Coluwbia College, where they are mounted. 

These included a largeequatorial refractiug teleflcope, 
wJth an object glass of 13 inches and focal length or 15 
feet, supplied with photographic correcting lens wade 
alter his own design ; a transit instrument made by 
Stackpole & Brother, of New York City, for observa
tioDs of time ; likewise micrometers for use with the 
large equatorial and a special micrometer for measur
ing pbot,ographs, which had beP.n for several years in 

J'citutifit �mtriuu. 
He was ODe of the original members named in the 

act of Congress, in 1863, crea.ting the Nstional Academy 
of Sciences. and has been a member of its council, and 
bas 8�rved on various committees. In 1&7 he was 
elected to membership in the American Association for 
the Advancement of Science, and in 1876 wasadvaoced 
to the grade of (ellow. He has been a corresponding 
member of the Academy of Natural Sciences, of Pbi
ladelphia, since 1859, and a member of the'New York 
Academy of Sciences since 1864. Besides membership 
in various other scientific bodies, he iR an associate of 
the Royal Astronomical Society, of Great BrItain, and 
his work has been recognized by the gift of various 
diplomas, orders, and medals, both at borne and 
abroad. 

• • • 
TRE LUJI(IliOUS FOUliTAIliS AT THE FREliCH 

EXPOSITIOli. 
Among the most wonderful displays.. electric and 

visual, at the recent French expOl:lition were those per
taining to the lominous fouotaiIU;, which werf1i ar
ranged on a grand scale an-d occupied a large portioll 

[DECEMBER 14. 18&). 

plenty and with dolphins, from which issues wat-er 
that, falling into a vast basin, a.fterward falls in a 
cascade, 130 feet io width. into 1\ lower buin in com
IDonicatttm with a rectangular basin 180 feet in length, 
forming the secOnd piece of water. Finally, the water 
reaches an octagonal basin ornameDted with 17 wheat
sheaf jets (Fig. 1). We shall not speak of the details 
of construction and of the obstacles that had to be 
overcome in the progress of the work, but shaH pro:' 
ceed to de�cribe the structure of the jets throug-h 
which the water and light issue. In the upper basin, 
the water escapes through tour horns of plenty, four 
dolphins, and six orns, forming together fourteen 
parabolic or horizontal jets ; tht:n two vertical jets, 
each placed on the side of the vessel. On the edge of 
the rectangular basin there are fourteen wheat·sheaf 
jets, two of which a.re placed in the lower basin. Each 
of these consists of seventeen jets of small size so ar
ranged as to cause the water to fall bac·k in a spray 
arouod the vertical jet that escapes from the central 
pal't. Finally, the octagooal basin consists or two 
rows of concentric vertical jets-the first compriSing 

CLOSE OF THE FRENCH EXHIBITION-THE �AST FLAY OF THE LUMINOUS FOUNTAINS, NOVElIIIBER 6, 1889. 

the possession of Benjamin A. Goold, of Cambridge, or the plateau in front of the main entmnce. The 
and was used by him in meaSuring op his photographs i cbameleon-like changes of color in the fountain waters 
also a very fine sidereal clock, made by Dent. of Lon- were something 8stonisbin,:: to b.ehold. It wa.s not ac
don, and a. cistern bar mOOe by Green, of New York. complished by the mere throwing of colored Jights 

With these instruments heo included a gift of suftiei- upon the exterior of a spouting jet, but was due to an 
ent money to defray all expenses necessary for their interior electric i1luminatio� of the molecules of the 
transportation and mounting in the Columbia Observ. water ; the beams of r :�ht being, so to speak. thrown 
atory. The value of this benefaction is estimated at into and imprisoned within the crystal walls of the 
$15,000. water and then carried along with it, becomiD� visible 

In 1858 he was elected a trustee of Columbia and con- by interior reflection during th9 disoha.rg� of the water. 
tiDued as such until he resigned in 1884. The de2ree We give frolD Le Monde lllustre a spirited di'awing 
or LL.D. w� worthily conferred on him by this insti· of these remarkable fountains as they appeared during 
tution at its centennial celebration in 1887. 

. 
the grand ilIumina.tion in honor of the closIng or the 

Mr. Rutherfurd WaR appointed by the Prt'flident of exhibition, on the evening of November 6 last, and we 
tl;1e United States to be one of the American dele- subjoin addit.ional il1ustratioDs I!Ihowlng the particular 
gates to the International Meridian Conference held 10 modus operandi wherAby tbe illumination of the foun
Washington, D. C., in October, 1885. -and he took an tain jets was effected. 
f\.etive part In tile work, and framed and p'resented the I As the exposition was to open 'at night, it became 
re�utions that finally expressed the conclusions of the necessary to find, aside trom the enchanting ilIumina
��it�n�. He was in?ited by the French Academy ·tion that it was proposed to have there, an attractive 
ot'SCieneee to become a. member of t,hs International novelty worthy of figuring amOllg so grand surround

'qonrerence on Astronomical Photography, held in ings during the evenings of the exhibition. tt was 
Paris io 1887, and W8.8 appointed by the president of thEm that the luminous fountains were thought of tha.t 
the Nationa.l Academy of Sciences as its -representative had 80 great a success at London, Manchester, and 
to that Jqeeting, but was obliged to decline on account Glasgow. 
of failJng health. First js the monumental fountain representing the 

• Am. JfJYr. Sci., 8, vol. 12, p. 112. 1876. ship of tbe city of Paris, ornamented with horna of 

six and the eeOOnd ten jetH. In the center is placed 
aD immense double wheat·sheaf jet. 

As may be seen, the whole eonsists, then. of thirty
three vertical and fourteen parabolic jets, forming 
nearly three- hundred tubes, from whence the water 
escapes at the rate of 88 gallons per second, supplied by 
SeiDe water derived from the Vil1ejuif reservoir, situ
ated at aD altitude of about 290 feet. 

As for the lighting, that is E!ffectcd by 17 arc lamps 
(with a 60 ampere current) tn the English part of the 
octagonal basin and by 30 regulators (with a 40 ampere 
current) in the rest of the fountain, including the 
French portion. The moUve power absorbed by this 
lighting is of 250 hors�s. Subterranean galleries ex
tend under the entire piece of water. and (orm a true 
crypt, in which are placed the electric lamps and the 
whole arrangement for prod'uciDg the variation in 
colora 

If 'in _the subterranean chamber we 1l1a.ce the arc 
lampe, each provided with a. reflector. under a. glass 
plate, we obtain a vertical ·luminous �en·cil forlDed 
of sensibly divergent rays. which envelop the liquid 
mass of the jet as well as the water that falls back in 
drops. 

The l'egulator, or lamp, wbolle carbons are vertical, 
is regulated automatically : then. for the tin reftector, 
silvered glass mirrors are subltituted, one of which, 
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spherical in form, receives the rays of the arc lamp 
and concentrates them horizontally upon another and 
plane mirror inclined at an angle of 45", which, in turn, 
sends them vertically into the jet. A glancl!Pat Fig. 2 
will allow the operation of this arrangement to 
be understood. 

We now come to the lighting of the para
bolic jets that escape (rom the dolphins, etc. 

After laborious researches, Mr. Bechmann. 
asshlted by Mr. Richard, found the solution by 
converting the solid jet into an annular one, 
into the center of which a luminous fascicle was 
projected. This was done as il1ustrated in Figs. 
3 and 4. The water etscapes through the annu
lar space and forms a hollow jet, through 
which the luminous fascicle is sent by a mirror 
inclined at an angle of 45°, placed in front of 
tbe cone and receiving vertically the light. 

As regards the maneuvering of the whole, that is 
directed by a foreman in a kiosk situated at 95 feet 
from the fountain and corresponding through a gal
lery with the ocmgonal basin. From this kiosk, whence 

377 
to render homage by addressing our thanks to them 
for the courtesy that we always met with during the 
electric installation that we had charge of ; they are 
Messrs. Alphand and Berger. the organiz�rs ; Mr. Hip-

polyte Fountaine, the promoter of electric light" 
ing par excellence ;  Mr, Formigi, the architect ; 
Messrs. Bechmann and Richard, whom we bave. 
already mentioned, and who directed the ar
rangement of the fountains ; Mr. Meker. the 
inspector who superintended the central shops 
of the lifting mabhines of the city of Paris, 
assisted by Mr. Dallard, foreman in the con· 
struction of the apparatus ; aoci 'finally, the 
sculptor Coutan, who crowned the work by a 
composition whence emanate all the grace, 
flexibility, elegance, and vigor of French art. 
from which he has borrowed with his whole 
soul; con trary to the practice of some arthsts 
of too often imitating Greek art as Boon as it 
becomes a question of allegories. 

This arrangement permits of iUuminating a 
jet of water 8 inches in diameter and of a 
height of fall of 14%;" feet. What is particu
larly remarkable is that not a ray escapes from 
the liquid, and that the fascicle of light is 
totally reflected over the entire curve of the 
jet, on condition, however, that the latter be 

Finally, all �have : given proof of an inde
fatigable ardor, all feeling the importance of 
the work that they were doing ; all, the work
men included, have had but one end in view-Fig. i.-BECTION AND PLAN OF THE LUMINOUS FOUNTAIN 

OF THE PARIS EXPOSITION. 
the suCcess ,of the exposition, for such success 

is the triumph of the genius of FJ"ance.-D. Napoli. 

in La Nature. 

not broken by anything, such as a blast of wind or a 
foreign body placed in the annular space. 

What precedes gives 'a sufficient idea of the lighting. 
We shall now have a few words to saY'about the varia· 
tions in color and the maneuvers they necessitate. The 
various ti�ts given to the jets are obtained by silllply 
interposing colored glass between the lutninous source 
and the jet of water ; in a word, the rays are passed 
through differently colored plates of glass forming a 
gamut of five tones. These plates are superposed in 
a frame fixed to the vault of the gallery, as may be 
seen in Fig. 3. 

We shall now briefly describe the principle - of the 

Fi •• S.-ILLUllIllATION OF PAlIAlIOLIC JETS OF' WATER. 

maneuver. All the glasses of the same color are con
nected with each other in series of five by means of a 
cable of small section passing, at the angles formed by 
each change of direction. over movable pulleys, and 
ending at a lever (see Fig. 5), to whicb it sllffices to give 
a backward and forward motion of from 20 to 30 inches 
in order 1;0 bring the glasses in front of the luminous 
sources or to replace them in the frame. Ea.ch frame 
that carries the glasses_ is placed upon wheels that run 
upon rails, and is provided besides with a lattice work 
of very' fine wire and with larg& meshes, in order to 
prevent thp- pieces from faUing upon the wirrors in 
case a glass breaks. 

he judges of the effect, the foreman contro13 the plays 
of water and light ; the fil'st through levers that he 
himself maneuvers, and the Recond through a series of 
electric buttons that cOinmunicate with the subterra
nean chambers and indicate to the men the colors that 
fi,re to concur in the gen�ral effect. 
"" Fig, 5 rel'r�ents the ia.tedor of one of -'these cham
bers, sitpated under the principal group. In the cent.er 
are placed the maneuvering levers, and above them is 
seen the annunciator on which the orders for the c<.,lors 
to 'be shqwn are given electri�aUy. 

To the left is 'perceived a part of the' frame that 8Up
ports the four regulators which light the horns of 
plenty on each side of the vessel. To the right, be
tween,the ,doors of the lateral galleries, in which are 
placed the regulators and mirrors that light the jets 
bordering the rectangular basiD, figure the electric 
mea!'!Uring apparatu8. 

When we'shall have said that the entire mechanisnl 

:::., .... :::::::: .. I!L--.. . -...... .... ��-. -Rayon$ lv,!,_;�, ... i .. ;: '; .. � ''-:- -. � ... · ·fif·' ( . ..--"' ''''' - - . ...... .... :: ..... - . : • . �, -....:0..:.-.. .,.:::.:::.... . ... ,. . ":z . \ {; \ \:� \ , �' 
Fig. 4.- NOZZLE FOR PARAlIOLlC 

WATER JETS. 

that we have just described operated with perfect regu
larity, producing surprising and admirable effects, with. 
which are joined the fires at the summit of the Eift'el 
tower, lighting the group of the Genius of France, 
borne on the vessel of the City of Paris, and overthrow" 
ing Routine.and Ignorance on each side, -while at the 
prow of the ship the Gaulish cock sings the success of 
the expOsition, flond while at the poop the -Republic di
rects the rudder, we shall have said everything about 
the fountains, which are- as marvelous as they are lumi
nous. 

We cannoj finish without citing the names of those 
who, in the 'different parts of this work, have shown a 
-remarkable activity, an extensive knowledge, and a 
talent beyond comparison, and to whom we are happy 

• • •  • 
Vlrg-lnla Mincemeat. 

The wife of Gov. Fitzhugh Lee, of Virginia. is a 
famous housekeeper, and this is how she says she makes 
the mincemeat for her Thanksgiving pies:· Two pOllnds 
beef, two of currants, two of raisins, one pound of cit
ron, two of beef suet, 
one and a half of 
candied lemon peel, 
four pounds- apples, 
two o f  s u l t a n a  
raisins, two of sugar, 
two nutmegs grated, 
quarter ounce cloves. 
half ounce cinna
mon, quarter ounce 
mace, o n e: q u a r t  
sherry or, good home
made eurrant wine, 
Olle q u a r t  g o o d  
b'r a n d  y, one tea
spoonful of salt, the 

juicE'! and rind of two 
lemon" and twooran
ges. S i m m e r t h e  
meat g e n t l y  t i l l  
tender, and when 
perfect1y cold chop 
it fine: Stone the 
raisins, shred the 
citron, pare, c o r e, 
and chop the apples, 
chop the suet fine. 
MIx the dry ingre
dients t o g e t h e r, 
then add the juice 
and rinds of the 

Fig. 2.-FlIENCH SnTE. OF 
ILLUMINATING WATER JETB. 

oranges and lemons. Pack in a stone jar, pour on the 
wille and brandy, cover close, and ,keep cool. This 
mincemeat will keep all winter. When wanted for pies, 
thin with eider or wine. The rule is an old one, and is 
said to have come from the Custis family in the begin:
ning. According to Virginia tradition the Widow Custis, 
who became Mrs. Washington, made famous mince pies. 

FIg. 6.-BmD'S-EYE VIEW OF :rBE LUlIllNOUS FOUNfAIN. Flo. 6.-S11IITERRANEAN CHAMIlER OF THE LUJ(Il!OUS I'OUNTAll!. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

PETROLEUM MOTOR ENGINE. - Karl 
Gramm, Berlin. Germany. This invention provides a 
novel apparatu8 by wbich the explosive mixture is pro
duced and introduced into the cylinder of the engine 
by causing a jet of air t-O take up a certain quantity of 
petroleum, which mixes in the (orm of a spray, the 
mixture being then carried into the heated cylinder. 

Railway Appliance •• 
CAR STARTER. - Samuel J. Pearsa.ll, 

Saratoga Springs. N. Y. A toothed wheel on which are 
pivoted spring pawls is held looeely on one ot the 
axles, and a ratchet wbeel is secured to the axle, Ii 
sprocket clULin engaging the toothed whet'I, and a sprine: 
connected at one end to the sproeket chain and at it8 
other end to the car, whereby power may be stored up 
by tbe operator on the platform 88 desired, to be utilized 
when needed in starting the car. 

DOG FOR LOG CARS. - R o  b e r t J. 
Tbompson. Grandin, Mo. This is an attachment in 
which a series of dogs is arranged to be raised or 
lowered simultaneonsly, and the dogs npon eit.her side 
of the body may be manipulated independently, 
whereby lo�s may be effectually retained in position on 
the body of a car or wagon or other log carrier. and ex
peditiously released therefrom at the proper time. 

CAR JOURNALS. - James K. Hard
wicke, Marsball, N. C. This is a device for automati_ 
cally oiling' and cooling jonruals and bearinWl, and 
automatically cleaning them from gum or other matter 
in case of overheatinJ!,', a reservoir with valve communi
C"Ating with the journal box. and an operating mechan_ 
Ism extending ontside of the box to be operated at 
st.at.::d intervals by projections along the roadway. 

MechanIcal. 

PLANK • . - Wilhelm Meister, Apolda, 
Saxe_Weimar_Elsenach, Germany. This is a carpen_ 
ter's plane in WhiCh the bit opening extends part way 
toward the top of the stock, and through its sides for 
the escape of sbavings, ,he bit having a slot open at tbe 
rear end, and a bed plate, clamping plate and screws, 
the la�ter havinl! heads with cross I>lots, makini' a 
plane in whIch the bit will be effectively held from 
slipping. 

TOOL HOLDER. - Henry Schoncke, 
Oceanus, N. Y. This is a holder specially designed for 
holding a tool in proper position for grinding on a 
wheel, and has standards, forwardly projectmg tool 
holder arms, a T.shaped sprin!'!' with its transverse arms 
bearing 'upon the arms, a cross piece connecting the 
standards above the spring, a.nd a set screw projecting 
throngh the cross piece against the upper side of the 
spring. 

TOOL. - John L. Pa.inter, Bellevue, 
Ohio. This is tL combination implement comprising a 
series of wrenches of different sizes, each capable of 
independent use. a wire cutter, pliers, and a screw 
driver, tbe tool being especially adtLpted for use in con_ 
nection with self_binding harvesters lLnd similar ma
chines. and being simple in construction aud capable of 
ea.sy manipulation. 

BELT CARRIER.-Thornton M. Nichols, 
Lexington, Mo. Tbis invention provides a helt-carry_ 
jng frame adapted to be held on the rim of the wheel or 
pulley, a elamping mechanism being held on the frame 
and adapted to engage and release the rim of the wheel, 
being a 8imple and effective device for conveniently 
placing the belt on the pulIey. 

GUDGEON FOR SAND REELS.-Willia.m 
Richards, Mayburg, Pa. This is an improved gudgeon 
for drilling machine sand reels. and is light and dnrtLble 
tLnd deaigned to prevent the ends of the tubular reel 
shatt from splitting, the gudgeon being held locked to 
thfl shaft under the severest preasure upon tbe friction 
pulleys ot the reel. 

PICKER CHECK FOR LOOMS. - Robert 
Whitehouse, New York City. This is a check or bnnter 
having an elastic cushion, and capable of rP.ady attach_ 
ment to and detachment from a loom, whereby the 
shock or concUl!8ion from tbe contact of the shuttle 
with the picker will be largely reduced, and the shuttle 
binder need not be so tightly adjusted a5 heretofore. 

WINDMILL. - James E. Duncan, For
man, North Dakota. ThlS invention consist8 of a 
horizontal wiudwheel turuing loosely in an apertnre 
formed in the bottom of a casing mounted to tnm. and 
provided with an adjustable Inclined cover for guiding 
the wind to the wheel. the constructiou being simple 
and durable and very effective in operation. 

PRINTING AND RULING MACHINE.
James W. Dickieson, Brooklyn. N. Y • . This invention 
combines a printing press with a ruling machine in such 
manner that the press constitutes the feed of the rnling 
machine, the paper bei11&' first printed and then rnled, 
whereby it is deslgntod to produce work superior to 
that which can be done when the paper is first tuled and 
then prmted. 

BBNDI NG VEHICLE SHAFTS.-Thornas 
E. Montague, West Lorne, Ont., Canada. Tbis inven_ 
tion relates to machlDtlS for bending the shafts or 
tbills of carriageA or other vehicle!!, and covers improve. 
ments on a former patented machine of tbis class of the 
sllme inventor, whereby the machine is made more 
simple and automatic, enabling the ehaft8 to be bent 
With greater economy of time and Jabor. 

ltIlaeellaneon •• 
SASH FASTENER. - Henry P. Bulloch 

and WilHam L. Grmtan, Jonesborou2h, Texas. Com· 
bined. With the upper and lower sashes Ie a spring 
aecured to the lower 888h and provided with a frictIon 
roller on its tree end engaging the upper 8&IIb, permit· 
ting of conveniently raisiu£:, and lowering the IWIhe8 and 
holding them at any dC!!ired place in the window 
trame. 
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EXTENSION MATTRESS. - E d w i n  R. 
Weber, New York City. This mattress has flexihle 
10niPtudinai metallic etripg connected by metaUic cr088 
strips and extensible end portions, conslsting of elastic 
V-shaped brace stripe, with other novel reatures, 
whereby the mattress may be extended or shortened 
without interfering with tbe springs, wIll be firmly 
braced at the ends, and may be rolled up. 

MOSQUITO CANOPY.-Harriet B. Kip, 
Morristown, N. J. The head plate is made in two sec· 
tions, hinged together at the side llauges and adapted 
to fold one on the other to form a box to rectJive the 
nettinJ!: fabric, the apparatus being designed to fold in 
very small space for convenient transportation, and to 
he readily unfolded and set np for use over a bed, sofa, 
or chair. 

Hoop STAY FOR BUCKETS, ETC.-Wil
liam S. Poll1tt, Cre8ted Bntte, Col. Combined with the 
veesel ie a stay consisting of a strip of metal having 
hrackets arranged in pairs projected from the outer 
face, with other novel features, for retaining the hoops 
in proper position should the wood. shrink. and whereby 
the hoops may be tightened when desired, in a conve
nient and expeditious manner. 

GAUGE FOR LANTERNS.-...Eugene D. 
Scribner, NorthvIlle, N. Y. In the side of and in com· 
munication with the all reservoir a metal tube is secured, 
and in this tube IS secnred a glass tube, whereby the 
amonnt of oil In the reservoir may at all times be accu· 
rately ascertained, so that in lUling the dan�r of OVet
ftowing the lantern at the openinJ!: may be avoided. 

COVERED CART. -Philip Bourne, No. 
748 Monroe Street, Brooklyn, N. Y. This is a cart 
which is necessa.rlly closed when the driver stands upon 
the foot board, the CArt body belnJOt provided with 
hinged covers or lids and a sectional movable foot 
board, the connections being so arranged between the 
foot board and the covers that when the foot board sec
tions are pressed down the covers will be clOAed, pre· 
venting the blowing away or the losing of any of the 
contents of the cart. 
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Informat!on, and not for publication. 

Reference_ to former articles or answers should 
give date ot paper and page or number of question. 

Inqulrle. not answered in reasonable time should be repeated; correspondents will bear in mind tbat 
some answers require not. a llttle research, and, 
though we endeavor to reply to all, either by Jetter 
or in this department, each must take his tum. 

Special WrltCen lurorlDallon on matters of 
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expected without remuneration. 

8elenilHe A._erleall 5nlJplemenb reterred 
to may be had at the office. ¥rice 10 cents each. 

Boob referred to promptly supplied. on receipt of 
pnce. 

nlner.'a sent for examination should he di8tinctly 
marked or labeled. 

(1619) T. H. writes : 1. There is a spring 
on one of the tributarlee of the Allegheny River which 
when the sediment in the bottom is agitated becomes 
lomlnoua like a friction match when damp. Are suc_h 
springs known elsewhere? Is there sueh a thing 88 
phosphomsln a mineral state? A. It is nndoubtedly 
dne to organiC matter In a state of decay. being the 
Bame phenomenon as presented by decaying wood or 
putrefyin� tlsh. Similar manifestations are quite com· 
man. bnt phosphorus has nothing to do with mOlt of 
them. It does not occur in the free state In nature. 2. 
Does distilling water purify in l ance heard a distiller 
say that any forel� matter with a strong odor put in a 
doubling still would show itself, both in taste and 
amell, in the liquor. A. Yes; from non_volatile matter; 
the distiller was right, as volatile matter goes over With 
the distillate, and to some extent is recondensed or 
reabsorbed in it. 3. Is rubber in making shoes put on 
the mould in a hot or melted state? A. It is vulcanized 
in place. See onr SUPPLEMENT, Nos. 249. 251, and 252, 
for lectures on India rubber. 4. Why will not red hot 
or a hot coal ignite illuminating gas! A. The heat is 
not inten8e enough when it fails to ignite &'&8. 

(1620) H. A. A. writes : 1. Is there any 
preparation that will tum the hair 2'ray without injury 
to the scalp or th� texture 01 the bair? A. Binoxide ot 
hydrogen. will bleach hair, and it properly applied need 
not do permanent injury, thongh it might affect the 
follicles to some extent. It Is sold nnder various 
names, 88 hair bleach, etc. 2. Where can I get a dic
tionary of electrical terms and phrases? A. We can 
IIDpply you with Houston'l:1 Dictionary of Electrical 
Terms fOI $2.50 by mall. 

(1621) G. R. C. asks : 1. Is there such 
a thing 88 noiseless gunpowder, and if 80, npon wbat 
theory is the fRct of there heinJ!,' no noise (or_very little 
noise) explained? A. There is no such thin2'. It ill 
easy to nnderstand that there may � a dift'erence In 
noise or detonation, and a more perfect I.Iowder may be 
less noisy than a crnder preparation. 2. How may 
glass disks of ordinary window glass be pnnctured to 
fit a shaft or mandrel? A._By a tnbe of copper JOtuided 
in a frame and turned by a common brace, its edge 
being fed with emery and oil. A cork cemented with 
sealing wax to the glass and fitting the interior of the 
tube may be used to center it. 

(1622) E. M. S. - Pot-pourri is a mix
ture of dried petals of rOBeS, violets, etc., mixed 
with 1-10 its weigbt of salt. The leave8 at fresh roses, 
etc., are collected and dried on porous paper in the sun; 
IlS soon as dry they are placcd in a jar in Jayer!! alter
nating with the salt. Powdered orris root and extracts 
and many other ingredients may be added according to 
""Ie. 

TO INVENTORS. 
An experience of forty years, a.nd the preparation of 

more tha.n one hundred thousand application II for p&
tents at bome and abroad. enable. ps _to understand the 
laws and practice on both continents, and w P08lle&l!l un� 
equaled facilities for procuring patents everywhere. A 
8ynopaie of tbe patent laws 01' the United StateI!I a.nd aU 
foreign countrtes ma.y be had on appltcatton. and perllonll 
contemplatlnll the secnrillll of patents, either at bome or 
abroad, are invited to write to tbi8 ofHce for prtcee. 
"W:hlch are low. In accordtLnce with the tlmel! a.nd our ex
ten8ive faetittiel! tor conducting tbe bUliness. AddreM 
MUNN & CO .• ofHce SCIENTIFIC AMERICAN. 861 Broad
way. New York. 

INDEX OF INVENTIONS 
Por which Letter_ Patent of Ihe 

l10lted 5lale. were GraDled 

November 26, 1889. 
(1614) G. E. H. asks : 1. Would electric &.ND EA.CH DBA.RING THA.'.r DA.TE. li9:ht carbons arranged in the form of � cylinder, or 

twelve of them in a bunch, make the carbon element 
for a plnnJ;!;l! battery? A. Yes. See SCIENTIFIC AMERI· 
CAN, OCt. 27, 1888, and bee. 17. 1887. 2. I h�ve several 
hundred of tbe carlJo9Ds·not copper-plated. I am makin� 
a twelve· cell battery, and propose to nse 12 carbons In 
cell. What will be the number of volts per cell, and 
what candle power light would it run! A. Abont 2 
volts per cell. You can probably run one sixteen 
candle lamp for two or three hours. 3. How long 
would a eai-ammoniac battery run with a carbon and 
zinc E'.lement and no depolarizer? A. It would work 
for a few mlnntes at a time. 4. How can I prepare a 
wood cell for a p'un� battery, to take the place of 
JOtlas8? A. A cen made of dry pine, well saturated with 
paramn, answers very well. 5. Would one onnce of 
No. 18 and four ounces of No. 36 copper wire make an 
induction coil lar&:e enougb for practical purposes in 
medicine? A. Yes. 

(1615) S. B.-There is no absolute dis
tinctive mar'= for the ecliptic boundaries of the zodi
aeal constellation8 further than the £:,eneral assignment 
or � each, commencing at the vernal equinox as it 
existed about 2.150 years I!.go. The precession of the 
equInoxes fn the mean time has carried the constella
tion back about IJOII, so that the vernal equinox is now 
in the first point of the conetellation Pisces. 

(1616) A. B. ""ks : 1.  Will cast Iron 
ringlJanswerror the armature of the S light dynamo? 
A. No. 2. 'Nhat is the base of the machine composed off 
A. Wood. 8. Can No. 12 donble·covered wire be 
used to convey the current a distance of 150feetP A. 
Yes; but office wire would be better. 

(1617) C. T. asks : What heat is re-
qulred to bake chinaware after painting? A. A strong 
red to orang'" heat. 

(1618) Bea.ker writes : Will you state 
the length of German sliver wire for the reeistance of 
one ohm No. 26 American wire gauge at the tempera
ture of 70 deg..eea Fahrenheit, and also the increaee ID 
resistance for each degree (Fah.) ?  A. Approximately 
1"1'94 foot. It.t change per detrreB Centigrade may l)e 
calculated from following formnla: 

R ::::: r (1 + at + bt') 
in which R ::::: resistance at t". r = reRistance at 00 C., 
and a = O'(l()I)W33 and b = 0''000000152. 

[See note at end of list abont copies of these patents.] 

Absorbent burner for liQuid fuel. F. M. LTtle.. . . • . .  4J6.U4 
Advertising apparatus. H. V. & F. W. Lanchel!ter 415.872 
Air and glUl burner. J. M. Walters . . . . . . . . . . . . . . • . . .  416.180 
Air compressor. H. C. Sergeant. . . . . . . . .  , .. .. . .  415,822 
Air compressor, bydraullc, Weyand .t Lang . . .• . 415.931 
Album leaf, B. Fuchs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415.942 

Anchor block for bulldlnits, W. Kruse . . . . . . . . . . . . . tlS,E� 
Animal catchinit a.nd holding device. W. Becraft.. 416.046 
Annunctator, electrlcal, C. E. Lee . .  _ . . . . . . . . . . . . .. .  416,9i.5 
Apron. C. W. Frisbee . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  415,8S'l 
Armature, W. S. Beldloll . . . . . . . . . . . . . . . . ... . . . . . . ..  415.697 
Armllture for electric machines, W. S. BeldlDg . . . .  415,IOi 
Armature plate. W. S. BeldluK ..... . . . . . . . . . . . . . . . . .  415,695 
A rmatures. call a:uard for. W. S. Belding . . . . . . . . . .  415.696 
Automatic lubricator. F. Keller . . . . .. . . . . . . . . . . . . .  416.002 
Axle car. J. E. Blackmore . . . . . . . . . . . . . . . . . . . . . . . . .. . 415.965 

Baa: bolder. F. W. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . 415.803 
Bales. device for compressing. binding, aud secur_ 

Inll cotton, F. E. Town. . . .  . . . . .  . . . .  _ . . . , .... . 4l5,85O 
Banjos or a:uttars. bell attachment for. Koenbt .t 

Van Cleve . . .  . . . .  . . . . . . . . .  .. . . . . . . . . . . . . . . . . .  416.,{$ 
Banjos or a:nltars, capvdastro for. Gill & Kllber . .. 416.(157 
Bauk ncte holder. )!'. O. Youna: . . . . . . . . . . . . . . . . . . . . 415,763 
Baseball. D. M. Shtbe . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  ill.88i 
Battery. See Galvanic battery. Secondary bat

tery. 
Battery jars. composition for lining electric. O. A. 

Eoholm . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  _ 41&,962 
Bed, foldlna:, I. Osa:ood _ . . . . . . . . . . . . . . . . . . . . . . . . .. ... . 416.010 
Bed, wardrobe. A. Linee . . . . . . . . . . . . .... . . . .. . . ... . . . 415,724 

Bedstead, cabinet. F. H. Hungns . . . . . . . . . . . . . . ...... 4l5,945 

Belt CArrier, T. M. Nichols . . . . . . . . . .. . . . . . . . . . . .... . l}5,9'l1 

Bicycle, F. Schrader . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 416.Ol6 
Binders. knotter for self. Whltel�y .t Bayley . . . . . . 416,754 
Bit. See Extension bit. 
Block. See Anchor block. Buildlna: block. 
Boat. See Fishlug boat. 
Boller. Bee Steam bolier. 
Boiler, E. Beg�e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  415.89' 
BoUer, J. Devine. . . .  . . . . .  . . . .  . . . . . . . . . . . . . . .  . . . . • . 415,768 
Boller. E. P. Waggoner . . . . . . . . . . . .. . . .. . . . . . . . .  , .....  U6,IZl 
Bollard or mooring post. H. Fletcher. . . . . .  . . ... .  05,965 
Bolt lock, E. D. Galbreatb aal . . . . . . . . . . . . . . . . . . . .  flD.711 
Book. A� B. Skinner.....  .: . . . . . . . . .. . . . . . ... .. . . .  416,;98 

Book, shipping or other. G. a. Wheeler . . . . . . . ... . .  416,932 

Bottle stopper, sell-adjusting, Cohn .t Watllon .. . .  415,939 

Box. Bee Feed box. Journal box. Letter box. 
Miter box. Paper box. 

Brake. Bee Car brake. 
Brake J. R. Wilson. .  . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  415,853 
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Hrake shoe. C. W. Roepper . . . . . . . . .  " 415,7311 
Brick. G. M. 1!'islr.e . • • .  _ .  _ _  , . • .  .4lS.';13. Ui,7U 
Brickwork construction. G. M. Fl81te . . . . , 115.1'12 
Bridge, O. N. Clymer . • . . . .  , . .  . 41&.OM 
BridgWl. traction Cftble for dra"l W. l<'i1atrault . . . 416,098 
Bucket elevator for flouring milia. W. J - PUrdy • . . • 15.819 
Btl.ldlol!' block, J S. Goodwin . .. . . . . . . . . . .  , " ,  .......  413,1J6'l 
Burner. See nbsorbent burner. All' and (l'QA 

burner. GQ.3eous fuel borner. J..amp burner. 
Dutton, mIll. M. P. Woods . . . . • • • • . • . • . . • . • . . . . . • . • • • .  U!i,700 
ButtOn. !!!prluK. G. H. Fox . • . . . . . . . . • . . . . . . . . .  _ _  ,_ . . .  flfl,,'l5 
cable coupling. undenrround. B. H. Wessiau, 

U6.14S, -.416,1U 
Cable sheaves, olUOK ao(l adjulltlr\A' device for, W. 

Phenix . . . . . . . . . _ . • • , . . . . . . . . . • • . .  . . . . . . . . . • 16.,792 
Cables, Joint for coupling underp:rollnd, B. H. 

Wesslau . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  '" ...••.. 4l1i.752 
C.bl�jolnt for couplillg undergroulld, Wesslau 

& Trautwein.... . . .  . . . . . . .  . 415.751 
Cake mixer, N. L. Barron . . . . . . . . . . . . . . . . . . . . . • . . .  415,893 
Calendar. B. F. Billings. . . . . . . . . . . .  . .  . . . . .  . 416,02'1' 
Can headlnjl machIne, E. E. Ana-ell . . . . . . . .  415,99:1. U'i,99rJ 
ean beading macbines, bead boldlD&" jaws for, E. 

E. Angell .. . . . . . . . . .... . . . . . . . . . . . . . . . . . 415,992 
Can lid bolder. A. Dom . . . . . . . . . . . . ... . . . . . . . .. . . . 416.096 
Can lock. milk. J. D. Cael. . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.0(9 
Candlestick. n. Becker . . . . . . . . . . . . . . . . . .. . . . . . . . . .... 416.046 
Canlster. jlrocer's. Smitb & Dill . . . . . . .. . . . . . . . .... . . . 416.042 
Car brake. J. B. Z. Dumais . . . . . . . . . . . . . . . . . . . . . . . .. . . 415.998 
Car coupling. J. M. Bouck ........ . . . . . ... . .. . . . . .... . ·1015,9)9 
Car couplinQ:, N. Boudreau . . .. . . .. . . ....... . . . ... . .. 41b,701 
Car coupllnll. J. C. Chrisman . . . . . . ... . . . . . . . . . . . . . . . 415.706 
Car journals. devlco for lubrlcatlD&", coolina-. and 

cleaninll'r'J. K. Hardwlcke . .. . . . ... . . . . . . . . . . .... . 41b,9IO 
C"r starter. P. Flood . . . . . . . . . . . .. . . .. . . . . . . . . ..... . . .  41fl,836 
Car starter. J. J. A. Miller . .. . . . . . . . ... . . . . . . . . . . .... . 415.72'l 

Car starler. S. J. Pearsall . .. . . . . . . ... . . .. . . . .. . . . . . . .  �lb,!124 
Car. stook, Davis & Fisber ........ .. . ..... . . . . . . ... .  416,767 
Car. stock. M. D. Moore . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . 41&.,8'18 
Car wheel. J. O. Patrida-e . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,009 
Can, doa: attachment for log. R. J. Thompson . . . . 416.128 
Cars. system of beatlnll' railway, J. Bider . . .  . . . . .  415,9JI' 
Carburetor fo�gas en&,lnes. D. S. Retran . . . . . ...... . 415,9'l8 
CanUDJ[ ell,l[lne feeding mafJb;lne. L. •• Peckham. 416,IZI 
Carpet 8We6l*!r. W. J. Drew . . ..... .. .. . . . . .. . . . . . . . .  4l1i,003 
·Carpet sweeper. Gore & Ru Ton . . . . . . . . . . . . . . . . • . . . .  416.101 
(,"'1lrrIage nep. J Penderwaat . . . . . .. . ...... . .. . . . . . . . .  415,789 
CarritUl'e.top; Merrell .t Thomas . .. . . .. . . . . . . . .. . . .  415,875 
Carrier. See Belt carrier. 8heaf carrier. 
Cart. ash. P. Bourne . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . 41&.,896 
Cart. road. Main & Burnaua-h . . . . . . . . . . . . . . . . . . • . . . . .  m.72fi 
cartrlda-e eale, dampproof, Butterfteld .t Batche-

lor . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  415,899 
Case. See Cartrlda-e case. Pocket case. 
Cuh Indicators, key arreBter for. C. B. Hopkins .. 415,781 
cash '�iliter.L n. Boyer . .... . . . . . .. .. . . . . .. . . .. ...  416.029 
Cuh register. T. Munnell . . ... . . . . .. . . . . . .... . ... . .. .  416.WI 
Casb rea-Ister, J. E. Reynolds . . . . . . . . ... . . . . .. . . . . . . .  416.12& 
Casting printers' rollers.. apparatUfJ for. M. F. 

Bingham . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . .. . " . . .  415.855 
Cattle debornlna- device. W. J. Boaard . . . . . .• . • . . . •  41S.W6 
Centrifullal machines. means for operat.tng. W. 

Bel')th . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . ..... 415,698 
Chao1ft' reeetvcr. C. J ... Bellamy . . ... . . . . . . . .. . .... . . . 415,1I)"f 
Chlmncy cover. G. Lbote . . . . . .. , . . . . . . . . . . . . . . . . . . . .  415.916 
Chlorine. obtalnlnjl. Mond &; Bschellmann .. . . . . . . 416,038 
Chro.mlnm sulphates.·makln«. H. A. BeeraU . • • • • . .  415,739 
Cjl.1ttAf •. �}� D�, H. Renkels . .. . . . . .. . . .. .... . . . . . .. . . 416-.vro 
t:llute. eoal;j.·G.�hl" . .. ... . ... . . . .. .. ... ... . . 418.018 
Cia-ar bon�hlna maCmbe. F. J. Hageb . . .. . . ......  :' ill.� 
CUcar bunching machine, F. C. Miller. 

41S,065, 416.006, 416.117 
Clamp. See Tool clamp. 
Clock pendulum. G. P. Reed . . . ... .. . . ... . . . . ..... . . .  415,735 
Clock. secondlU')' electric. E. L. Slocum . . . . . . . . . . . . 416.,148 
Clocks. electrical appliance for 1findlng, F. A. 

Lane . .... . . . . . . .. . . . . . ... . . . . .. . . ... . . . . . . . . , . .... . 415,81'1 
Closet. See Dry closet. Water oloset. 
Cloth folding and winding machine. Maanlre .t 

Cary . . . . . . . . . . . .. . . . .. . . . ... . . . . . . . . . . . .. . . .. .. . . . . .  415.874 
Clothes drier, A. A. Smedstad . . . . . .. .. . .. .. . . ...... . 415,743 
Cluteb. friction, L. B. Clapp . . . . ..... . . . . . . . . . . . 416,m 
Clutch, friction. F. C. M11Ier . . . . . . . .•... . . . . . . . • . . . .  416.007 
C01l'ee. m&.(!hlne for mixlna- llJ"Ound. O. Voigt . . . . . .  · 415.8. ... 1 
Coftee roaster, T. B. C. Bnrpee . . .. . . .. . . . . . . . . . . . . . . 415,9&1 
Comn futener. W. C. Langenao ... . . . .... .... . . . .. 416,002 
Collar stumn&, macbine, horse, R. Brownson . . . . . .  415,9.'l1 
Concentrator. G. Gates . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  415,999 
co<>ler. See Liquor cooler. 
Cooler, P. L. Dermhrny . . . . . .. .. . . . . .. . . . . . . . . . ... .. . .  416.901 
Cooler for drinking Illas898. portable. J. Sachs .. . . . 415,9IK) 
Copper. electrolytically obtaining. H. A. See,call.. 41b.138 
Corset. H. W. Lyon . . . . . . . . . . . . . . . . . .. . . .. . . . . .. ... 4.16,f12 
Cotton. apparatus for cleanfn« and handling seed; 

W. B. EI!,in tf Ill. . . . . . . . . .  .. . . . . . . . . . ............  ID,861 
Conpllng. &Ie cable oouplfng. Car conpllnl\'. 
Couplina- sleeve, J. Willis . .... . . . . ... . . .. . . ... ... . . . . 415,759 
CreasiJl&' paper, straw board. etc.. die for. L. A. 

Mayall. . . . . . . . . . . . . . . .. . . . . . . . .. ... . . . . . . . . . . .... . .. 418.115 
Crtb rack. F. C. Hannahs . . . . .. . . . . ........ . . . ... . . . 416,100 
Crnclble for lead furnaces. N. It. WDson . . . . . . • • . . .  416.085 
Crushllljl mUl, G. Frisbee ..... . . ......... . . . .. . . . . . .  415.911 
Curtain hanger. D. Davis . . . . ... ...... . . . . . . .. . . .. . . . 4.15,833 
Cutter. See Pipe outter. Vegetable cutter. 
Decanting device, Brickenstein &; Babendreier .. . . 416,04I! 
Dentist's burr drill. B. T. Starr ... ... ... . . . ... .. . . .. .  41b.ggJ 

_ DenUst's mouth mirror. G. F. Pease . . . . . . . . . . . . . . • .  411i,78S 
Die. Bee Pipe elbow die. 
Distilling and desull)hurizlD&" hydrocarbon 011. 

prDCeIl8 of alld apparatus for. F. W. Minshall .• 415,876 
Door check. Gay & Wixom . .. . . . . ... . .. . . . . . . . ... . . . . .  4.16,056 
Doormat. T.J. & O. Q. Stllle . . . . . . . . . . . . . . . . . . . . . .  416.801 
DraUJthtlnll apparatus. G. F. Dyar ..... . . . . . . .. . . . .  416.097 
Drllwer Ilulde, D. C. Clapp. .  . . . . . . . . . . . . . . . . . . . ..... 416.000 
Drier. See Clothes drier. 
Drill. See Dentllt's burr drill. 
Drilling machine sand reels. JnIdgeon for, W. 

Ricbards . . . . . . . . . . . . . ... . . . ... . 415.1l'J5 
DrUllnw railway ralls. etc •• machine for, B. N. 

Higley . . . . . . . . . ... . . . . . . . . . . . . . . .... . . . 415.780 
Dry clolet. 1 D. Smead.... . . . .  . .  . . . . . . . . . . . . . . . . . . .  ' 415, 'l99 
Dust collector. G. R. Reeves . . . . . . .. . . . . . . . . .  .' .• . . . .  416,124 
Dyeinl\' cotton. etc .• machine for. L. Weldon . .  \ . . .  41&.,1!89 
Dy0lngmachlne. wool. r •. Weld{.n . . . .. . .. . .... . . . .  U5,800 
Dyeln2 machine. yam. L. Weldon . . . . . • . . . . . . . . . . . .  4l1i,888 
Dyeing wool. apparatus for. r ... Weldon . . . . . . . . . . . .  415,930 

Dyes. making azo. R. Orevllle. Williams........  . .  416,1.0 
Bl\vea trouah • .r. Wack . . • • •  ' . . . . . . . . . . . . . . . . . . . . . . .  415.,864 
&l:a- beater, J. A. Perry . . . . . . . . .. .. ... .. .... . . .  : . . . . . .  4.-15.m 
Klectric lock, G. A. Barter ... . . . . . . . . . . . . . . . .... .. . .. 416.100 
ElectriC machine or motor. dynamo. A. L. Riker . . 416,(1.i3 
KI�trlc meter .. E. Thomsou . .. . . . . .. . . . ... . .  416.747. 415.748 
Electric transformer. E. Thomson . . . . . . . . . .. . . . . . . . 4UI,74l 
Electnc t.rumpet. J. P. Zlllalljl . . . . .. ...... . . . .. : . 415,900 
Riectrien.l distribution by secondary batteries. 

system of. S. C. C. Currie . . . . . . . . . . . . . . . .  ' . ......  415.700 
Electrode for secondary batteries, Bradbury .t 

Stone. . . . . . .. . . .  . . . • .. . . . . .•• . . . . . . . . . ... . ......... 'l6.,936 
Electrodes of aecondary batteries. making suP'" 

ports for. W. F. Smlth . . . . . . . . .... . ............... 416,136 
1!IIe.ator. See Buoket elevator. 
.JCie.atorllate. N. Sohleeser . . .. .. . . .... . . . .. . .. . .. .. . 416.848 
Blentor gate operatmg mechanilm, C. J. Lata ... . 4l6,031 

Elevator anfety device, J. Hatch . . . . . . . . . .... . .... . 416,000 
Eleval.(lr safety.devlce. E. IA:lDesae . . . . . . . • . . . . . . .  416,112 
EDIline •. See Petroleum motOr eillifine. Rotary 

engine. 
Enltlne, N. H. EdRerton . . . . . . . . . . . . . . . . . . . . .. . .... . . .  '16,147 
Enltlne Sprllll\' ends. die for making, G. H. Smith ,. 416,017 
Envelope machine, C. H. Heywood . . . . . . ..•..••.•• 416.100 
E:rtenllon bit, W. S. Whlttn« . . . . . . . . . . . . . . . ... . . . . . .  416,988 
Extractor. See Juice extractor. 
Bxtraolt. maklug. J. W� Hyatt . . . .. ........ ..... . . . .  416,IOi 
Fan. centrlfll8'al, 10'. Peller . . . . . . ... .. . . .............. 416.0'r0 
Fau for ventilation, H. C. Koonta . . . . .•••.•••...•• 415,839 
Fan, power-actuated, J. PoulllOn . .... . . . . . .......... 4l1i.9!7 
Feed box for poultry. A. S. Sberman . . .. . . . . . .. ... . 415.9i2 
Feed water puriHer and seale arrester. B. F. Field 416,0.12 
Fence. W. H.8hemeld . . . . . . . . . . . . . . . . ............... 4M,741 
Fence, C. H. Wiman . . . . . ... . . . . . . . . ........ ...... . . . 4.16.026 
iI'ence J]lachlne. J. A. Minnick . . . . . . . . . ..... .... . ... . 415.8'8 
Fence makln� machine. Patker .t Landers {rl. . . ... ll.O« 
Fender. See Plow fender. 
File, cablnet,.r. D. Hnbbard . . . . . . . ..... . . . . . . ... . . .  "15.782 
}I·lIe. letter • .r. F. J..ash . . . ... . . . . . . . . . . . . . .. . . . . . . . . . . .  416,006 
Filter and water purifier. F. Stlla. . . . . . .. .. . .... . . . . 415.1127 
Filler apparatns. O. Rleok . . . .. . . . . . . . . . .. . . . .. . .. _ . . 416,0i6 
Fire escape, L. Htll.... . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.867 
Fire kindler, S. S. Bobst . . . . . . . . . . . . . . . . . . . . . . .... . . .  41b,808 
Fire kindler, P. L. Randall . .. . . . . . . . ... . . . . . ... . . . . .. 415,754 
Fishing boat, E. Sindle . . . . . . . . . . . . . . . . . ..... . . . ......  4ib,7'J7 
Fluids. apparatus for the contlnuons extraction 

of.J. W. Hyatt . . ....... . . . .. . . . . .. . . . . . . . . . .. ... . .  416.108 
Flusbln apparatus. siphon and trap for, L. M. 

Hawley . . . .. .. . . . . . . . . . . . . . . . . .. . . . . .. . . . . ..... . . . . .  41S.911 
Fll18hlng. antomatlc. H. C. Weeden . . . . . . . . . . .. . . . 416.135 
Flushing by electricity. automatically. H. C. 

'Veeden ..... . . . . . . .. . . . . . . . . . . . . . . ... . . . .... ..... 416.138 
Flusblng device, n. C. Weeden .... . . . . . ..  . .. . . . ..  416,131 
Flusblng" device, automatic. A. P. Browne . . . . . . . . .  416,091 
Fhishlnl\' device. automatic. H. C. Weeden. 

416,196, 416.137. 416,140. 416.141 
Flushln&, ·devlce for urinals, automatic. H. C. 

Weeden . . . .. . . . . . . .. . ... . . . .. . . . . . . . . . . . . . . . . .. . . 416,LIa 
Fll18hlng tank device. antomatlc fore-and-aft. H. 

C. Weeden . . .. . . . . ..  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,132 
Flnshlng the bowls of urinals. etc .. automatically. 

H. C. Weeden . . . . . . . . . . . .. . .. . . .. . . ... . . . . . . .... . . .  �U2 
Flushing urinals, etc., automatically. H. C. 

Weeden . . . . . . . .. .. . . .... . ... . ... .. . . . . . . . . .. . . ... . .  416.W 
Fly paper, package of. O. & W. Thnm . . • . •  " . . . . . . . .  416,Offi 
Folding table. n. S. Lee . . . . . . . . ... . .... . . . .... ... . ..  4.15,641 
Fork. See Hay fork. 
Fountain. See Sodawater fonntaill. 
Frame. see Photograph frame. 
Frljlorlflc appar"tUfJ. R. P. Pletet . . . . . . . . . ....... . . .  4l5,881 
Furnace. See GI888 furnace. Hot alr furnace. 

p:ortable furnace. Smoke consuming ftU'
n .... 

GalvaniC battery. O. A. Bnholm . . . . . .... . ... . . .. ... 415,963 
Galvanlo battery. G. Otto . .. . .... ... .... . .... . .. . . . 415.9'lb 
Garment supporter. J. M. March . ........ . . . ...... . .  415.'473 
GJWII check, T. Anjlell . . . . . . . . . . . .... . ..... . . . . . .... ...  415,SIM 
Gu «enerating apparatus, Boeklen .t WriJII'ht . . . . •  416,(M.';' 
Gas or :fluid by steam pressure, apparatus for 

rElll'ulatlna: the :flow of. G. C. Jackson . . • .  416,18l. 4l6,O61 
Gaseous fuel burner, T. A. Bryan . .. . . . . . . . . ....... . 415.'lOi 
Gate. Bee Ble.ator gate. Railway crolsinll &,ate. 
Gear wheel, W. N, Whiteley . . . . . ... .. . . . . . . .. . .....  416,756 
Glasa articles. mo'IJid fot making, S. Wll8bia.JIt.on .. -115,802 
Gla. furnace. A. G. NoUle . . . . . . . . . . . . . . ........... 4I.6,0 
Glan mOllia. G� M.. �;> . . . . . .. .. . ... . .......... .... . . . 419;Iti8; 
Glaasware., teo! tor flarl_.. and um.plnlJ. a. 

Fra.ns . . . . . .  . • . . • . • . . ... . . . . • . . . . ........ • • . • . . •• 416,1!!9 
Grain binder. antomatlc. W. N. Whlt.eley . . . ... . .. . 415.7S7 
GnUn biDden. knottin« dev-lce for. Wblteleyl& 

Bayle,. ..... . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . .... . . . 411:J.756 
Grain separator. A J. Etaokt . .. . ..... . ... .. . . . . ... . . .  415,700 
Grate, revolnble. H. Nicoll . . . . . . . . .. . . . . . . . ....... . . .  415.nl 
Grlndin« machine. W. C. F. Stuckel . . .. . ... ..... . .. 4.15,888 
Grinding plane surfaces. machine for. Hyde .t 

Homer .. . .. . . . . .. . . . . . . . . . . . . . . . . ... . .. . . . .. . . . . ...  416.109 
Gun carr\aa:e. disappearing. S. H. Kmmans . . . .. . . . 415,�08 
Rame, .r. Letch ..... orth . .. . . . . . . . .. . . . . . .. . . .. . . . . . . . . . 41S.722 
Hammock end holder. R. E. L. lceman . . . ...  : ...... n6,lW 
Handle. See Paper box handle. 
Hanger. See Curtain hanger. Insulatln&, baDger. 

Lamp ha.nKer • . 
Harrow. revolvlllK. C. 1'0:1: ..... .. . . .... . . . . . . .. . ...... 4J..5,,813 
Harvester.lI'raln blndblll,'A, B. Billnwood . . . ... .. 415,862 
Hat tray. C. Fisher. . . . . . . . . . . . . . . . . . . . . . . .  . .  ..... ....  4i.5J16' 
Hayand a-raln stacken. elevatIng devtoe for, F. 

M. Cropp . . . . .. . . . . . . . . .. . . . . . . .. ... . .... ...... ... . 410.9» 
Hay fork. L. Y. Myen .. . . . . . . . ..... . . . .. ............ 415.729 
HeadJlaht, locomotive. E. Meredith. :  • . . . . . . ....•.. 416.118 
Heater. See PortabJe heater. 
Ueatine �d ventUatlDll 'houaee. apparatns for, 

W. H. Drake . . . . . . . . . . . . . . . . . . . . . .  : . . • . . .  : ....... 416.706 
Beating apparatu., electrlo. C. W. Cirpenter .... ,' it3.'8116 
Hlnie, J. U. Wise . . . . . . .. . . . . . .. . .... . ... .. . . .. ... �;- ,16,OU 
Hinge. lock. W. S. McNeil . . .. . . . .. . . . . ..............  416.120 
Holating apparatus, W. A. Sharp ... .  , ......... ...... 'I5,823 
Holder. See Bag holder. Bank note holder. Can 

lid holder. Hammock end holder. Lantern 
holder. Suh holder. Tidy holder. Tool 
holder. 

Hoop stay for buckets. etc.. W. S. Pollitt . . . . . . • . . .  '1:;''2'93 
Hone boot. P. J. SchUd daL ....... . . . . . . . . . . . . .  " 416,041 
Honeshoe. Rhonemus & l.ohnes . . . . . . . ..... . . . ... . 4lb,195 
Honeshoe nalls, manufacture of, W. W. Miner . . . 4l6.8l8 
Hose wuhlng apparatus. H. Boynton et al . . . . .. . . . 416.W6 

Hot air furnaoe. W. W. Kelsey . . . . . . .. . . . . ....... . . . 415.8'10 
Hot aIr furnace, D. S. Richardson .....•.•..• . . . . . . .  415,820 
lIub. vehicle, T. J. Reid . . . .. . . .. . . . . . . . . . . . . . . .... . . .  416.073 
Hydrant. C. Hays. . . .. . . . .  . . .  . . . . . . .  . . . . . . .  . . . . . . . . .  416.104 
Hydraulic motor. J. W. Garretlt. Jr... . .  . . . . . 416,OSS 
Hydroltatlc presses. actnating, J. H. Valle . . . . . . . .  '16.02U 
Hydrostatic pre88es. apparatus for actuatiult • .r. 

H. Valle. . .  . . . . .  . . .  . . . . . . . . . . . . . . .. . . .. . . . . . . . . .  415,700 
Indicator. See Thermo-electric Indicator. 
InfOulatln2 hanjler. W. R. Park . . .  " . . . . . . . . . . . . . .  416,122 
Ineulaton. composition of overhead. S. H. Gib-

son. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .....  '415,864 
Jack. See Lifting jack. 
Jonroal box for &heave wheels, W. �enix . .. . . . .. 416.791 
Juice extractor. J. W. Hyatt . . . . . . . . . : . . . . . . . . . . . . . .  416,100 
Kaleidoscope, C. C. Claw80n . . • . . . . • . . . . . • . . . . . . . . . . .  '16,092 
Knitted goods. macblne fm' uniting, Hart & Wil_ 

kins . . . . . . . . ..... . .. . . . . . . . . . . .. . ........ ... . .. . . .  4ta,'l19 
Klllttlnll machine, otroular, M. J. Dinneen .. . . . . . . 415,834 
Knlttl� machine. circnlar. E. Lippitt . .. .... ...... . 415,91'1 
Ladder. tire. C. B. Little . . . . . . . .. . ..... . ... . . .. .... .. . 415,873 
'Lamp .dJn�ter. baugln«. W. F. Bradner . . ... . . . ... .  416,898 
Lamp bnmer. F. A. Taber . . . . . . . . . .. . . . ... . ... . . .. .. 4lS,962 
'..amp. caroburetln&,. A. Kitson . . . . . ..... . . . . ... . .... . 4l5.91' 
Lamp hanKer. adjll8table. W. F. Bradner .. . . . . . . . '15,897 
Lamp soeket. incandescent. P. J. Chaasaane ... ... . n6.,lISl 
J..antern. A.I •. Baron . . . . . . . . . . . . .. . . . . . . . . . . . .. .... . .  115,18:1 
Lantern bolder, W. A. Lattimore . ........ .. . . ... . . . 4lM1O 
La.teh for altdtDa' dOO1'" W. H. ThollNUl. . . . . . . ... . . .  4l8..(8l 
Latbe for wtndlDl' armatures. W. s. Beldinl ... . ... ']5.!Jl5 
LalfD. rake. J. P. RadI.,. ........ . . , . . . . . . . . . .. ... . .  416,8« 
Lawn tennlll Detnpport. F. W. Taylor . .. . . ..... . . . 4� 
Lead bnUton fr9m matte and aIM. aepal'atlDIJ. N. 

R. wUaori ............ .......... . . . . .  , . ·  . . . . . . . . . . . 416,0B5 
lAtter boa. W. o. Ta"toa: . .... .............. . ... . . . 415,746 

Levee or ditching machine, A. Wilfert. . . .. 416.084 
Utter. Bee Pot or lid Ufter. 
Llftln&, jack. F. B. Brook . .. . . . . . . " . . . . .  . . .  415,1{13 
Ll«ht. See Headlight, 
Liquid releasing device. coln-6perated. L. B. Nor-

emu. . .. . . . . ... . . . . . . . . .. . . . . . . . . . . . . . . . . . .... . . .  416,121 
Llqnor cooler and holder. combined, J. Gordon ... . 415,'l'i7 
Lock. See Bolt lock. can lock. Electric lock. 

Nnt lock. 
Lock. E. Hambujer . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 41&.,816 
Loom for weavlna- With ahort wefUl, I. Undllley .. .  415,72& 
Loom let-otrmotion. J. WllkIDflOn . . . . . . . . . . . . . . . . . . 416,005 
Loom picker check. R. Whitebouse . . . . . . . . . . ... . . . . tl5.'i,53 
Loom picker stick. L. K. Bryant . . . . . . . . . . .. . .. .. . . . 415,810 
Loom ehuttle. C. B. Brlps . . . . . . . . . . . . . . .. . . . .. . . ... . 4]!l.702 
Loom shuttle motion, Hurphy .t Broadbead . .. ... . 4I5,879 
Lubricator. See Antomatic lubrlclt-tor. 
Ml!llganeB8. bronze and alloy of commerce. A. H. 

& E. H. Cowles . . . . .. .... . . . . . . . .  , . . . . . . . . . . . . . .  415,882 
Math machine and grain remover, G. Rieseck . . . . . 415,796 
Mat. See Door mat. 
Match makln« machine. W. Bond.. . . . . . . . . . . .  . 416,1128 
Match 'splints. machine for cutting and fllllm,lo l!d. 

yonnR . . . . . . . . . . . . . . .. . . . . . ... . . . . . . . . . . . . . ... . . . .  4I1i.934 
Matches. machine for un:fllllnli\". M. young . . . .... . . .  4lD,003 
Mattress. extellsloll. E. R. Weber . ... . .. . . . . . . . . . .. 416..023 
Mechanical movement. M. C. Jackson .•... . . . . . . . . .  415.183 
Meter. See ElectriC meter. 
Mill. See Crushlna- mill. Rolling mill. Salffnlll. 
Miter box. H. E. Davis . . . . . . . .... . . . .. . . . . ... . . . . . ... 415,940 
Mould. See Glasa monld. 
Mole trap, W. 'II. MUls. . . . . ....... . ......... . .. . .  .•.• 415,728 
Mosqnltocanopy. H. B. Kip .. . . . . . .. . . . . : . . . . ..... . . .  4Jb,91S 
Motor. See Hydraullo motor. 
Multiple s"Witch board clrcnit. J. J. carty." .. . . . .  415,761) 
Musical Instruments. macblne for playln&, upon. 

C. S. Crawford ..... . . .. . . .. . . . . .. . .. .. . .. . . . ... . . . 416.093 
Nut lock. M. Kane . . . . . . . . ..... . . . . . . . . ....... .. . . . . . 4]b.7S6 
Ore concentrator, C. H. Voll. . . . . . . . . . . . . . ... . . . .. .  416.021 
Overshoe. J. S. O·Hara . .... .... . . . . . . ... . . . .. .. . . . .. .  4l1i.922 
Packlna-. piston rod. W. GlOb ....... . . . .. . . . . . . . ... .  416,058 
Pall, mop wrinller, lI!. A. WOOd . . . .. .... . '... . .  416,\B7 
Paint, casein, H. C. Freist . . .. . ... .. . . ... . . . .. .. . . . . 416.100 
PMiut, rooting, Freshour .\ I_e . . . . . . .• . . . .. . . . • . . . . 4�968 
Pantry slldes.,rotatfbg selt'"tlosin&' cue for. N. S. 

Wood . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. . . . . . . . . .. . . . _ .  416.,146 
Paper bags. machine tor tbe mannfactnre of. A. 

L. Stevens: . . . .. . ....... . . . . . . . . . . .... . . . .. . . . . . . . . 415.950 
Paper box. H. W. Demln&' . ... . . . ... . . . . . . . ... 411i,858. 4.tfJ,869 
Paper box bandle. W. D, Smith .. . . . . . . . ..... . . . . . '. 416,O'lS 
Paper feediDa- mechanllms. antomatlc retlnlator 

for, J. A. M. Ross . . .. . .. ..... . . . ... . . . ...... . .. . 415,877 
Pen, fODDtaln.J. Holland, ... . . . .. . . . . .. . ....... ... . 411i,83S 
Pen holder rest. T. H. Loa-an . ... . . . .. : . . . . . . . . . . . . .  416,003 
Petroleum mntor enitine. K. Gramm .... ... . . . . ..... 415,\l6 
PhotOlill'aph frame. G. w. Gilbert . . . . .. . . . . . . . . . . . . .  415.7L"l 
Pipe outter. J. Hammerand . . . . . . . . . . . . . . . . . . . ... . . . 415,714 
Pipe elbow die. C. B. Cooper ..... . . .. . ...... . .. ... . . 416,o.ll 
Plane. W. Meister, . . . ..... . ... .. . . . . . .. ... . . .. . . . . . .. 415,91& 
Plow attachment. T. J. & W. J. Baker . .. .. ...... . .. 415,002 
Plow ftttachment, B. F. Klnjt . . • . . . • . .. •. • • . . . . . . . . .  416,111 
Plow fender, W. H. Tramme1. .. . . . . .... . . .... . . ..... 415,887 
Plow. llanll'. H. Squire . . . . . . . . . . . . . .. . . . . . .. .. . . . . . . 415.800 
Plows, jointer arm for, E. M. Hickman .. . .. . . .. . . . .  415,866 
Pocket cue. W. B. White . . . . .. . . ........  : ...........  41&.,852 
Pole tip. veblcle. J. Boylan . . . . . ................ . . .. .  415,&1) 
Portable furnace. J. N. Mnller . .. ... .. .. . . .... . . . . .  416,068 
Portable heater. H. L. MCCOy . . . . . . . . . ..............  4l1i,730 
Poter lid lifter, W. 1'. g.ndrlck . . .. . .... . . . ....... 416.063 
Poultry. pen for e.xblbltln«. W. H. Drelfitt • •  ' ..... 415.769 
Power. See Wave JIIl"er. 
Power transmtttlnJ( device. Best .t Ullderwood . . .  416.090 
Preeses. bale removing and headinjl'up attach-

mentfor, W.C. Hackett . . . . . . . .. . . . . . . . . . . . . . . 4.l5.9W 
Prlntlna- and ruling machine. combined. J. W. 

DlckI9llOn ......... . ... . . .. . . .. . . . . .. . . .. . . . . .. . . . .  41&.,902 
Prlnttna device. A. L. Stevens . . ... . .. . . .... . . ... . . . 415.9S6 
Pulley, .r. A. J. Shnltz . . . . . . . .. .......... .. . . . . . . . ... .  415,948 
Pulley. split, C. HcNeaI . .. . . . . .. .. . . .. . . ... . . . . . . . .  4Ui.900 
Pump, compressor. B. Penney . . . . . . .. . . • . . . . . . . . . . .  416,orl 
Pump, donble-actlnjl. W. B. Jacobs .......... . . . . . . .  4]6,0.15 
Pump. duplex force. W. H. Grove . . . .• . .• . . . . . . . . • . 416,034 
Punob, hand, S. Franols . . . . . . . . . . . . . . . .. . . . . . . . ...... 415,836 
Back. 8ee Crib raok. 
BalIl'/'aY Cl'08IIlnll Kate. J. W. Ttammell. . . . . . . . . . . . .  418.ru4 
B8ilway I\'alell, eeparable electrlo conductor for. 

l'. lIL Fowler . . . . . . . . . . . . . . . . . .. . . . ... . . .. . . . . . . 411i.710 
�1:"aJ' semaphore elJrnal, G. W. ReUl' . . • • . • • . • • . • .  416,074 
Ballw.,. tie. S. F. Thomas . . . . . . . . . . .. . . . . . . . . ..... . .  416.001 
Railway t.le, chair. and olamp. C. F. Z. Caraoristl . .  416.Q;'j(l 
Ballway track appliance. A. A. Strom . .. . . . . . . . . . . . U6,9S6 
Ballway vehicle.. wheel for. W. Strondley . ..... . . .  416.745 
Rake. See LalfD. rake. 
Rand trlmmer, J. W. Plq;mmer . . . . . . . . . .. . . . ... . .. 416,011 
Razor. safety. H. B. Leach . . . . . . . .. . . .. . . . . . . . . . . . . .  416.113 
Refrlger6.tlng macblnes, oompreuor pamp for, E. 

Penney . .... . . . . . . . . . ...  . .  ..  . . .  . ..  .. .. .. . . .  . . . . .  . . .  416.1Jl2 
Rea"later. See Cash t"eII'lster. 
I\ejllster. Solon & McMahon . . . . . . .. . . ....... . ... . . . . 411i.982 
Regulator. See Tootti reJlIIlator. 
Rlvetlnjl, J. D. Strickler . . . . . . . . . . . . . . . . . .. . . . .... . . . 415.885 
Roiling mill plant.s. heating furnace fol'. C. H. 

Morp:an . . . . . . . . . . . . . . .. . . . . . . . . .. . . ... . . . . . . .. . . .. 416.007 
Rolling mill. rod. G. J8n88On .... . .. . .. .... . . . .. . . . 415,784 
Rotary engine. D. Williamson . . . . .. .. . ..... 4Ui.,1153.. 415.954 
Rule Rnd protractor. combined. H. Hom . . . . . . . . .  41:;'914 
RnmbUng machine. M. M. Smith . .. . . . . . . . . . . . . . . . . . 416.7" 
Sad Irons. burner for self-beatlna-. G. Heldel. .. .. .  415,716 
Sash,' adjustable window. C. Megow •.•• . . . . . . . . . . . •  416.004 
Sash fastener. Bullocb & Grogan .... . ... . . . .. . . ..... 415,898 
8ash holder. G. W. PowelJ . . . . . . . . . . . .  ' . . . . . . .........  41S.882 
Saw. B. F. Day . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . 416.094 
Saw, draa-• .r. H. Aleslagel. . . . . . . . . . . . . . . . . . . . . . . . . . .  415.764 
Sawmill. band. D. C. Prescott . . .. . . . . . .. . . . . .. . . . . .. . 416.012 
SaW'll. apparatUfJ for InbricatIng p;in, R. F. Span-

genberw . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.079 
Sawina- machine. W. Baptist; . . . . . .. . . . .... . . . ... . . .  416.088 
Sawin&' macblne. R. H. Hoyt . . . . . . . . . . . .. . . . . . . . . . . .  415.71'1 
Scales. welllhlmr:. L. G. Spencer . . . . . . . . . . .. . . . .... . .  415.824 
Screen. See Wludow screen. 
Screw tapplDll macblne. F. H. Richards . . . . . . .  : . . . .  41&,843 
Screw tbreadlng machine. F. H. Rlohards . .... . . .  41&.816 
Seat. See Vehicle seist. 
SecondlU'Y battery, W. F. Smith . . . . . . .  . 415.9U 
Separator. See Grain separator. 
Sewlna- knit fabricl. machine for. Harbangh & 

Mida-Iey. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  .. 415.778 
8ewluii machine for tlnlshln&' bnttonholea, J. 

Reece. .........  . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . .  415.m 
Sewlna machine take_up, J. E. A. Gibbs . . . ... . . . . . 415.81.4 
Sewlnjl machine tenslou mechanism. A. Steward .. 41!l.iQl 
Shafts, vehicle. D. M. a. T. H. Parry.........  . .  . .  4J5.732 
Shafts, machine for bendln« vehicle. T. B. Mon-

t&ltDe . . . . . . . .. . .... . . . . . . . . . . ...... . . ... . . . . . . ... . 415.919 
Sheaf carrier. M. Kane .. . . . . . . ....... . . . . . . . . . . .. ... 415,785 
SheaTe. H. P. Terry . . . . . . . . . . ...... . ....... . . . .. ... . .  415,9iJ1 
Sheet met.1 vessel, J. Stern . . . . ... . . . .... .. . ...... . . 415,181 
Shell for ordnance. S. H. Emmens . . . . . . . . . . . . . . • . 41&.707 
Shell, movable needle, F. P. LanJdltt . .. . . . .. . . . . . . . 415,719 
ShinKle-sawinII' machines, apalt droppiDk mechan-

Ism for. F. CbaJ.loner . . . . .. . . ......... . ....... . . .  415,8/J'l 
Shirt, Q. D. Btahmie .... . . . . .. . . ........ . .... . 416.00&. 4L .... 1IOB 
Shoe IOle fMtenlng. 1'. C. H. FlCkert .••...•••...•... 41&.,771 
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Sho,; windows. device for supPortln&, artlcles in. 
Kerr &; Hodp;e . .. . .. . . . .  ;.�. . . . . . . .  . . . . . . . . . . . .  ""S.9]3 

Sickle bars. Implement for holding, J. C. Gentry . . 41M12 
SiJnl. J. P. Relly . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . ....  416,Oi5 
SiRnal. 8ee Railway semaphore lignal. 
Skirt elevator. dress. G. W. Way . . . . . . . . . . . . . . .....  416,1)22 
Smoke consumln&, fnrllace. D. Clegl\' .... . . . .. . . . . . . . 4Jb,1&J 
Soda water fonntain. A. D. Pn1I'er . . . ... . .. . .. .... . . U5,88.'J 
Sole. J. N. Moulton . . . .  ..  . . . . . . . . . . . . . . .  416;118 
Sower. seed, C. W. Sorensen . . . . . . . .. .. .... . . ... . . .  fl6,l27 
Spark conductor, K. H. Carper . . ... . . . . ..

. . . . .. . . . . . . 41S.s:n 
Spealr.llIJl" tube •• sound receiver for. R. Walsh ... . . .  4.1b.9'� 
Spinning machine spindle drlvlop; device. J. E. 

Tynan . . . . . . .. . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . ....... 415,82't 

Spring. See Vehicle spring. 
Steam boller, sectional. N. W. Pratt . . ....... . . ... . . 415.9i6 
Stereotype plates. maohlne for bending. W. 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .. . .. . . . .... m,&l1 
Stonlt. artltlcial. A, C. Pnntoc . . ... . . . � . . . .  : . . . . .•.•

. 
41b.'l'94 

Stopper. See Bottle stopper. 
Stove. cooklllll'. R. S. Cftrr . . . . . . . . . . . .. . . . . . . .. . . . . . . . 4.l1i.938 
Stove, A"as, J. Wybauw . . . . . . . . . . . . . . . . . . . . . . . . . .... . 415,891 
Sto.e, heating, Bennett & Muller . . . . . . . .. . . . . . . . . .  416.M9 
Stove. vapor burner. H. Ruppel . .  , . . . . . . . ..... . • . . . .  416.010 
Strengtb tester. coin-controlled, G. Boeding . . . ... 415,949 
Snpporter. Bee Garment supporter. 
Swivel joints, makina- tubnlar, C. L. Bastian . . . .... 415,891 
Table. See Foldlnjl table. 
Tacks. naila. etc .• mechanism for distributing, J. 

Eo Matlellger........  . .  .... ' ......... 4l1i.72tI 

T&Il" fastener. C. M. Richardson . . . . . .. , . . . . . . ..... . . .  415.9'l'9 
Telemeter. illduotlon. P. Moennicb. . . . . . . .. . . . . . .  416,(01 
Telepbone receiver, J. W. �on,ta . . . . . . . . . . ... . . ... . . "16.'iOO 
Tent and attachment. 111. M. Tnrner . . . . . ... . . . . . . . �lS,826 
Theater appliance, O. O. Leabhart . . . . . . . . . . ... . . . . 4l5.731 
Thermo_electrlo Indicator, Wlesebrock .t Huber .. 415.iSS 
Tidy holder, J. R. & J. Ferp:nson, . . . . . . . . . . . . . . . . . . . 415,7'10 
Tie. See Railway tie. 
Tire.bolt...wrencb. A. Worden .. .. . .. . . . .. .. . . . . . . . . . 415.761 
Tiretlgbtener, J. McAIlt&ter ........ . . . .. . . . . .. .. . .  416,009 
Toilet lotton. E. C. SummerbayeIJ.... . . . . . . . . . . . .  . 416,849 
Toluidine blue. manufacture of. Dandllker .t 

Bernthsen . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ..... . . . 416,065 
Tona:ne tiP. vehicle. H. De Tamble, .• . . . . . .• .••. •• . 415.800 
TOOl. J. L. Painter . . . . . . . .. . . . .. . . . . . . . . . . . . . . .. . . . . .  415.923 
Tool clamp. G. F. Hall . . . . .  , . . . . . . . . . . . . . . . . . . .......  415.969 
Tool holder. H. Schoncke . . . . . . . .. . . . . . . . . . .. . . ... . . 41&.926 
Tooth r8iulato·r. E. H. Anjlle .. . . . . . . . . .. . . .......... 415.829 
Trace ftttacbment, W. F. Turman . . . . . . . . .. ... . . . .  415.� 
Tramway "With vertical traoks. C. Zipernowlky ... . 416,991 

Trap. See Mole trap. 
Trimmer. See Raud trimmer. 
Trlmmlnl\'s for tbe edges of fabrics. making, J. D. 

Morley . . . . . . . . . . . . . · . .. . . . . . . . . ... ... . .. " . . . . . . . .  415,974 
Trona-h. See Eaves trough. 
Truck. car. W. S. G. Baker . . .. . . . . . . . . . . .. . . .. . . . . .. . 4Ui,8!12 
Truss. M. Hutchins . . . . . . . . . . . . . . . . ... .... .. .. . . . . . . 4}6.oo\ 
Tubel!. manufacture of. J. Robertson .. . . . . . .. . . ... .  416,Di'l 
TubeR. method of and means for makin&,. J. Rob-

ertson ..... . . . . . . ... . . . ..... ... .. . . . .. . . . . . . . .. . .  416.014 
Twine. B. P. Clark .... . .. . ... . . . . .. ... . ... . ... . . .... 416.052 
Valve. T. S. Bi&hop . ... . ... . .... .. . . .... . ........... . . . ' 415.6119 
Valve. J. E. Faby . . . ... . . ....... .... . .... .. . . . .... . . . .  415,s6.-I 
Valve apparatua for vacuum raUway brakes. J. 

Gresham . .. . . . .. .. . . .. . . . ... . . . . .. . . .. . . . . . . . . . . . . 4l6,9b8 
Valve. electro-antomatlc. H. A. &. A. S. Kiuell .... 4lb.811 
Valve, gate. J. Galvin . .. .. . . . .. .. . . . . . . . ... . . . . . . ... . 415,776 
Vegetable cutter. rotary., M. E. Richter . . .. . . . . . . . . 4IS.84'1 
Vehicle seat. G. W. Kerr . . .. . . . .. . . . . . . .. . . .. .. ... . . .  U6.9'il 
Vehlole seat loop, H. G. Oldll .. .. ..... . .. ; ...... . ....  (1�.(8I 
Vehicle sprillg. J. O. (,"'leek ............. ... .. ..... . 4]4.0611 
Vehicle wheel. P. P. De B06ory .............. � . . . ... 416,(116 
Velocipede. W. P. Perry . . . . . . . . . .... .. . .... . ...... . 415.�1IO 
Velocipede. A. Sbarp . .... . ..... .. . . . . . ... .. ....... . . .  41&.,740 
Veterinary snrp:lcal lnstrumellt, H. B. Harter . . . . .  415,715 
Wagon bed railer. J. A. HugbleU .. . .. . . ...... ... . . . U6.0MI 
Wagon body. P. V. Clark . . : . . . . . . . . . . . . . . . . . . . . . . . . . .  415,9liII 
WMbinll;' machine. S. Hake . . . . . .. . ...... ... ..... . . . . 415,866 
Wasblnll machine, W. Whitcomb ................. . .  415.828 
Washhlll' machine. A. E. YODD« . . . . . . . . . . . . . . . . . . . . .  415.762 
Watch bow. H. T. Buck . . . . . . . . ... .. . ..... .. . . .. . . . 415,'1i6 
Watch bow fas19I1ID1l. J. M. Ce,lhoun . . .. . ... . . . . . . .  416.9!l8 
Wateh case pllen. M. N. Cae . . . . . . . .. . . . . . . . . . . . . . .. 4l5,980 
Watch dtals, applylne characten and lines to. F. 

Schmall . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . ... . .  416.01S 
Wa.tch dials, machine for enamenne. E. H. Ryan. 415.·;:i7 
Water clnset. D. L. DwlnneU . . . . . . . . . . . . . . . . . . . . . . . . ·415.001 
Water closet bowl, H. C. Weeden . . . . . . . . . . . . . . . ... . 416.139 
Water closet :flulhlng apparatns. J. Kelly . . . . .• . . . . .  415.869 
Water wheel. turbine. W. C. Meiu1ows .. . . . . .... . . . . 415,84'a 
Wave power. A. W. Dowe . . . . . .. .. . . . . . . . . . . . ....... . 41.5.812 
Wheel. See Car wheel. Gear wheel. Vehicle 

wheel. Water wheel. 
Wheel. T. P. Oliver . . . . . .. . . . ..... . . . . . .. . . . . . .. . . . .. . 411i.� 
Windmill. C. Claypool. . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  4]5.8tl 
Windmill. J. E. Duncan ... . . .... . .. . ... .... . . . . . . . . . 415.,lJIH 
Window. G. W. Keeler . . . . . . .. . . . .. . . .. .. .... . . .... . 4Ui.916 
Window screen. W. H. Thomas ......... . . . . . ... � .. . .  !16,iB1 
Willdow ICreen. J. Woodhams .. : . . . . . . . . . . . . . . . . . . .  4.11i,I8I 
WindOW sill. D. E 8tra.yer . . . . ... . . . . . . . . . . . . . . . ... . 4l8,(l!l1 
Wire stretcher, J. M. Merritt . . . . . . • . . . . . . . . . . . . . . . .  416,00IJ 
Wire ornamenting machine, W. M. Patt .•.. . . . . . . .  415,8l1) 
Wrellch. 8ee Tire bolt wrench. 
Yard sUck and sqnare. combined. W. WelMll,lt"er . . 41h.OU 

DESIGNS. 
Buckle. clMp, H. C. Noble . . . . . . . . ... . . ...... 19.44.7. 19,4018 
Hat band. W. T. Brigham . . .. . . . .. . . . . . . . . . . . . .... . .  19,m 
Hina-e. G. S. Barkintln . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  19.«" 
Latch C81e. G. S. Barklnttn . . . . . . . . . . . . . . . . . . .. 19,«1, 19.«-1 
Letters. font of Initial. G. F. Giesecke . . . . . . . . . . . . .. . 19.446 

TRADE MARKS. 
Dislnfectabts. Bost.on Chemical Company . .. . . . ... . 17.213 
Files and tranefer CBIIes. letter. J. Morris Comp"ny 17,223 
!;lose of cirCular klllt fabric. tire. H. F. Herkner ... .  17,22(1 
Medical p.reparatlons, certain named, E. V. came-

ron . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . .... . . . ... . . . .  17,214-
011 cans for:fllllng lamps. G. H. Counen . . . . . . . . . . . .  17,2]6 
Pit-Int. roof. W. Reeves . . . . . . . . .... . . . . . . . . .... . . . . . .  17.226 
Paints. :fIllen. and etallll. Honnd Cit,. Paint and 

COlorCompany . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  17.224 
PaPf'r. note. H. S. Crocker & Co . . ....... . ... .. . . . . . . .  17.218 
Pencil sbarpeners and razor strops, G. H. Cour·llen. 17.217 
Pens. L. IM1.cs &CO . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  17.221 
Pens. S. B. McBeath . . . . • . . . . . . .  , . . . . . . . . . . . . . . . ...... 17.226 
Rootlnll' slate. G. R. Davies . . . . . . . . . . . . . . .. .... . . ' ..... 17,219 
Rnbbel'dre88 shields, 1. B. Kleillert . . .. . .. . . .. .... . .. 11.222 
Wbi8ky. Allman &Co . . . . . . . . . . . ... . . ... . . . . . . . ... . . . . 11.212 

A PrlDted copy of tne speCJ.llcation and drawing of 
any patent In the foregolnK lil!-t 1fi1l be furnished from 
this otllce for 25 cents. In orderlnl( please lltate the bame 
and nnmber of the patent desired, and remit to Muon & 
Co.,361 Broadway. New York. 

CaDadtaD Paont» may now be obtained by the 
In.enton for ally of the inventlolllt 'named In t118 font. 
going list. proVided they are simple, at a oollt of '$40 
each. If complicated. the cost will be a little more. For 
rull lnBtructlona Jddresa MUDD .t 00.. 3fD. Broadway, 
He" York. Otber foreteD patents may allkl be oqtaJned. 
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10111 de Palre. eaeb ID_l'tion _ _ _  7:i centa a nDe. Back Palre_ encb inllertion - - - tl1.00 n line. 
'l'he above are ch8.l'p:es pel' �ate line-about eight 

woros per line. This notice shows the width of the line, 
and is S'Clt in agate type. Enj;l'ravinj/;II may head adver. tisements at the same rate per agate linE!. by m6!Ulurement, S8 the letter press. Advertisements must be received at publication office 88 early 8.8 Thursday morniOj/; to appear In nen issue. 

ADAMANT MFG. GO. 
71 E. Gene8",,,, Street, 

Syracuse, N. i'. 
ICE-HOUSE AND COLD ROOM_-BY R 
G. Hat1l.eld. With directions for oonatruct1on. FoUl' 
engravings. Contalned In SCllliNTIJ'IO AMERICAN SUP
PLEMJIINT. :i9. Price 10 cents. To be bad at this oftice 
md 01 all newsdealers. 

THE COPYING PAD.-HOW TO MAKE 
and how to use; With an engraving. Practical directions 

letter to the (laK; how to take off copiell of the letter. 
COntained In SCIENTIFIC AMERICAN SUPPT,EMENT. No. 43"' • . Price 10 cents. For sale at this office and by all 
newsdealers in aU parts of the country. • 

SEBASTIAN, MAY & 
lmprcve4 Sere" 

Fool "'L A ,,"i�,.·'P�1'I Power ... 

ELECTRO MOTOR SIMPLE, HOW TO 
=rd:�I�Sd

M
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amateurs to make a motor which might be driven with 
advantage by a current derived tram a battery, and 
whlcb wonld bave snfHctent power to operate a foot lathe or any machine requil'iml;' not over one man power. 
\\11th 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLIC!'tI.ENT. No.641. Price 10 cenu. To be bad at this 011106 and from all newsdea.lers. 

Scientific B� Catalogue 
Jl.ECENTLY PUOI.ISHBD. 

Our new catalogue containing over 100 pages, includIng works on more tban Ofty dUferent subjects. Will be 
maUed tree to any address on application. 

MU"N 4:; (lO" PUblishert! Scientific American. 
361 Broadwny. New York. 

TYPEWRITERS 
Send for New lllustrated Catalogue deSCribing all Ma.cbines. Largest stock in America.. 

New or Second _ band Typewrltert! of all makes. 
MacMna Bena��a����.pa:��:�;��� Suppllesln 
N.tTIONAI. TYPEWRITER EXCHANGE, 

161 La Salle Street, VhlcOKO. III. 

tbECEMBER 14, 188<). 
- ���'�It> DERFORATED f:'1ETALSj�MINING SCREENS 

" .  ,- -� If" re OAL"'ORE SEP"RATORS, REVOLVING,,, SHAKING SCREE", . ,,' li1 ' J IGS &STAMP BATTERIES ·' " ·MllllNG,MINING MACHINERY" � .  �� �_c _ " _li!� HARRINGTON & KING PERFORATING € .CHICAGO. 

SPECIAL N O T I C E ! 
We have just Issued a Catalogue and Price List. of Mining, 'l'unnelin6t, and Ouarrying MaChinery. Thill catalogue will be maiM free to contractors, 

I'ffI{1ineers, and to any OWl cnga{1eIt or intereBtoo in 
rock excavation or compre38ed air. '1'0 all other 
pel'30ns it Will be sent on receipt of 50 cents in postage 8t8mpll. INGERSOLL-SERGEANT RO('K DRILL C(}:, 

10 Park Place. New York. 

ROB ROY L I N E N  H OSE 
O. K. COTTON MILL HOSE & MILL SUPPLIES. 

WOVEN HOSE CO. 
234 DevoDshlre Street, 8011ton. 

222 Lake Street, Chlcolro. 

The Stevens Portable 
For CORN and FEED Grindin", 

90 .. 1.e Frueh BUHR 
POWER CORN SHELl.Elt. 

Prices below the lowest. 
A. W. STEVENS &. SON, 

A.UBURN, N. Y. 
Also Mfrs. of Threshers and Engines. 

"0" H- P. The MOTOR of 19th CENTU&Y. � #;�,���
B
�

d 1::: �e'Jg�
o
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No It'lre! Wo Steam ! No Ashesl No Gauges! No Enp;lneer ! A per_ fectly safe Motor for a.il plactls and 
_ r;:-ra�e��gf =t=:l::i� power. For circulars, etc., addresll 

&e-o.,.. Be11abUlIJ". Charter Gas Engine Co. 
SQ.pJleIt;r9 Sat_,.. P. 0, Box 148, SterJlnlr, Ill. 

I C E . H O U S E  AND REFRIGERATOR 
Directions and Dimensions lor constructlo

� 
witb one 

=�i1o�e�n�
I
�:Xt�S: i�� ���re r�� out the year at a temperature of trom 8f..P to 340'. COn� talned In 8<'IENTIlI'rc AMERICAN SUPPLEMENT No. 116. Price 10 cents.. To be bad at th1l!l offiCf; and of all newllo 

Gea.1ers. �T lUNKENHEIMER BRASS M rG C HE I':' [;o.T E I ,-HT" T � '': �"AT I 0 
RE CRINGING ::LCBE.& (HW" VALV ES 
GATE VALVES POP SAFE.TY VALVES SIGHT m 0 LClBRICATIJRS 01 L&GRJASE CUfS BRASS .... PHjSPHCP BRONZE CASTINGS �8 B ES T 08 t'!�:ln�:":h�'gr:J::C� 

The CHALMERS-SPENCE co., Mfre. 
419-42:i 8th Street. Ealtt River. N. Y. 

or :a:  :El 

� citutific �tutriUU 
ESTABLISHED ll!l48. 

Popllar SeleatUie Paper In the World. 

Thill widely cil'calnled and splendidly lIlustrated 
paperts pnbllshed weekly. Every number contains silI:� 
teen pages of nseful lnfolmation and a large number of 
origina.l engravings ot new Invent10ns IUId dlscoverIel, 
representinll: Engineering Works, Steam i\ll!.chinery, 
New Inventions. Novelties in Mecbanics, MRllutuctures, 
Chemistry, Electricity. Te'egmpby, Pbotograpby. Archi_ 
tecture, Agriculture. Horticulture, Natural History. etc. 
Complete List of Patents each week, 

Terms or SUblCl'iptioD.--one COPY of the SClIr.N_ 
TllI'IC AMERICAN will be sent for one uear...0,i2 numbers
postage prepaid. to any subscrIber in the United States 
or canada, on receipt of three dolln,·" by the pub
lisbers; six montt.s, '1.50; tbree months, '1.00. 

Club".-5pecIal ratel for ",everal namell, and to Post 
Masters. Write for partIculars. 

Tbe safest way to r�mlt is by Postal Order. Draft. 01' 
Express Money Order. :HonBY carefnlly plllced Inside 
of envelopes, securely sealed, and correctly addree.sed,. 
seldom goes astray, but is at the sender'", risk. Ad
dren aU letters &n.d make all orders, drafts, etc., pat.. 

l>I.I:'O'NN � 00., 
361 BroadwaY9 New York. , 

T El: E  
Scientific American Supplement. 
ThIS Is a separate and distinct publication from 

TRio; SC1ENTIlrlO AMERICAN. but Is unlform therewith 
In sir.e,every number containing sixteen lar�e pages full 
of engravings. many of which are taken from foreign 
papers. and accompanled with translated descriptions. 
TBS SCUNTIII'IC AMERICAN SUPPLEMENT Is publlBhed 
weekly, and Includes a very wide nn�e of contents. It 
presents the most recent papers by eminent writers In 
all the principal departmentB of Science and tbe 
Useful Arts, embracing Btology. Geclo'O'. Mineralogy, 
Natural HlBtory, Gool(raphy. Archeology. Astronomy, 
Chemistry, Electricity. Li6tht. Heat, Mechanical Engi_ 
neering, Steam and Railway Engineering, lllninK, 
Ship Building, Martoe Engineering, PhotlJgr:lphy, 

I �::,�;:�� Manufacturing Industr1es. Sanitary En_ 
.. �.'"'!!l'� .... '-1""'. J." . , Agriculture, Horticultu�e., Domestic Econe-

810£1'8.PllY, Medicine, etc. 11; va.st8.lllvnnt of fresh 
valuable Information obtainable in no other pub. 

{mpot'tttnt Engineerin{1 Works, MecbanlllD'lS, 

in tile SOPPLEIllI!iNT. I:; :��:;;�:�:�:�:,�,:' home and abro&d a� Illustrated 

HARRISON "'ONVEYOR ! "" oe  (0' 'he S"m.ut""" fo"he Unl"" State. and '" ca.na.da. 15.00 a year, or one copy of the Scll!iNT1FlC AX_ 
Ha!:lling 6raln, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, I.e, ""CAN an4 one onPf of tho SUO·PL""'NT. both mailed 

for one year for '7.00. Single copies 10 cents. Address ��.I BOROEN, SELLECK & CO., !..J.�.�':.r..lChjcago, ilL I "'. "'mil'�!_"",:�1 oro ... exp"Mmon" o,d.,.o,"'"" 

:i::�::"��:�������������;�����������;:���::N. 
& Co., 361 BroadWay, 1\11. Yo, 

OF' EVERY AMERICAN. TracIIoa &ad· Portable Eaglaoso 
1��"!;:����

O
I�N������I�? R.OLLE:n.S. Building Edition. �-" & MACHINE DEPT., Harrisburg, Pa.t U. S. A. THE BCIJmTIlI'IC AMERI(lAN ARCBI'fECTB' AND 

TORPEDO DISCHARGE TUllES. - A 
tuli description of the mecbsnism aDd mode of opera-
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AMI!iRICAN SUPPLEMENT, No. 716. PrIce 10 cents. 
To be bad at this oftlce and from all newsdealers. 

BUILDERS' EDITION Is Issued monthly. t2.ro a Y68l'. 
Blogle cople8, 26 cents. Forty large quarto pages, equal 
to about two hundred. ordinary book pages; forming-a 
large and splendid Maa:azinfl of Architecture, rich_ 
ly adorned with eU(/Ilnt plates in CQlors, and with other 
Ilne engravings ; U1nstrat� the most interesting ex
ample.s of modern Arcbitecturnl Construction and 
allloo.lIubjects. 

A special feature Is the pre�entatlon In each number 
of a variety of the IatE'st lind best planll for private resl4 
dences, city and country. including tbol:le of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together wltb full 
Plans, SpeCIfIcations, Sbeets ot Details. Estiwates,l:!tc. 

The elegance and cheapness of this 1118¥Illficent work 
have won for It tbe Lura-ell Circulalion of any 
Arehltecmral publication In the world. Sold by all 
nowideaJen. f2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. OIL WELL SUPPLY CO. Ltd. RE M I N CTON 

91 " 92 WATER STREET, 
Plushurah. �a," 

Manufacturers of everything needed for 
A.:E'-TEI!iIZ.A.l.'V" "VV:liJLL_ 

Penberthy Automalic IAjeclGr. 
Cost le� than others and do equal work. 
Lift 20 feet and work from bead as well. Restart themselves and require no watch
lng. Will lift tllrough hot pipes, work 
frOm 25 to 150 Ibs. pressure. Parts remov_ 

able without dlsconnectln�. 8011:10 Interchamreable. Send for pampblet. 
Penberthy Inlector Co., Detroit. MId!. 

Donegan .& Swi:ft8, 174 Fnlton St., New York. Park &; Lacy, San Fraucl!co. 
L. M. Rumsey Mf6t. Co., St. Louis. 

T O O L  A G E N T S  WA N T E D 
11 1'\ (' : '1 S H OP I" t h e  ll n l t e d  States 

s .. !l H I <  J O  \' \�loS\.oe .... ') "H o n e " �  6 1:  -
THE FINEST OF MECHANICAL TOOLS A SPECIALTY C B .JAMES. 98 LA(.(E ST. CHICAGO 

STANDARD 

_STEEL TYPE for TYPEWRITERS, 
StenGils, Steel Stamps, Rubber 

and Metal Type Wheels. 

TYPEWRITER "w York Stenoil Work • •  Mf ... 
100 Nassau Street, New York. ---�-'----

Gold Medal-Paris Exposltlou, lSS9. 
Wyckoff, Seamans " Bened ict 

NEW YORK. 

2nd � MACHINERY' H 
N. Y. Mach'y Depot, Bridge Store 16. Ii'rankfort St., N.Y. 

PATE NTS ! 
MESSRS. MUNN &; CO., In connection 'witb the pUblication of the SCI"KNTIFIC AMERICAN, continue to 6Xw 

amine Improvements, and to act as SoliCitors of Patents 
for Inventors. In this line of business they have had forttl-Q'M yean' �e. and now bave ufU'qualed facil{.tWi for the 
preparation of Patent DrawlDgs, 8pectflcl!.tlOns, and the prosecutIon of A ppllcativns for Pa.tents in the Unlt.ed 
States.. Canada. and I(orelgn Countries. Messrs. Munn &; 
�i �6g:st,

t
t!!.�!fs��ef�:J'e":.

a
;(��I���:��:,t��doi��� on Infrlngement� of Patents. A II busines!> intrusted to 

them Is done with speCial care and promptness, on very 
reasonable terms. 
tatnl:r

m
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i
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RR ESSES 00 TO 000 TONS, 
. • by Hand or Power. Per ah __ t every purpOse recawl'lq pr� .. 

BOOMER a. BOSCHERT PREaS CO. _.. • ... w ... w .... ....... � � N. �.;U. s.A. CUTLER D E S K  B E S T I N  T H E  W O R L D : p. C \. I T L_ I? R  &-. S O N  
• :::- - 0:: ;:' _ - " ,, _ - ..:,... 

We a.lso send. free of char!1e. a Synopsis of Foreign Patent Laws, showing the cost and method of !>6CurlDK 
patents In all tbe print<lpal countries of the world, 

MlJNN &: CO., SoJlcltor8 of Patent., 361 Broadway, New York. BRANCH O�·FlCM.-No.!ZI and 61i F Street. P .... 
Cld.c Bnllding. IIear' 'lt� 6tRet. Waabin«tOD. D. C. 
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DECEMBER 14, ISS<).] 
Founded by Mathew Carell, 1785. 

H E N R Y  CAREY BAIRD .... CO. 
Iadastrla. PabU.hel'8. Booksellers, aDd Importers, 

810 Walnut St •• Philadelphia. l'a., U. S. A. 
i7'Our new and Revised Catalogue of Practical and Scientific Books, 84 page!!. 8vo, and our other Catalogues and Circulars. the whole covering every branch of Sci-
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Establf.8hed by EDWARD L. YOUMANS. 

The Popular Science Monthly. 
Edited. by WM. J. YOUMANS. 

:In �':::;C:el� �t�fu::�Dfv�ry�t' tbe controlllnc force 
It has developed the clumsy dllg�out tnto the swUt ocean Bteamer, and the slow-going part Into the flylnj{ :railway-train. 
Without It the industrial worker was a hOl?elesll drudge ; the growth of Its applicaiUons has multlpUed hill oomforts and increa.sed hill leilrllre. 

dt:����U!l���r/��:�iS��1�!e:�i'di:����T����J better health with longer life are lIeoured. 
Without it education was an unvarying routine of m.,_ chanlcal repetitions: upon it has arisen an art adapted to the needs of individual minda and to the conditions of mod�rn life. 
S1mllarly. in every department ot hum_an activity it is 

�!s:n'�u�:sc�:!r�h��:e:':tnitr�sl�v:�;�ay�rYt glves l8.w to the material interests of tbe community, and powerfully inftuences the Ideas, opinions. and beliefs of men, so that all have Wllrlnterest in heing informed of its advanoement. 
TIlE POPu-r..A.B SCIENCE MONTHLY i8 deooted to &'U1'

plyi1l9 this k1wwu� m a form that can b6 M.8Uy 'Itfl.derfdoo1-, aM !rYr marly twfmty years lia8mamtaimda Wading 
positwn aMQ1l{l 3cWmtiftc jourilals. 

With other Illustrations, each nnmber contains a tineIy engraved PORTRAIT of IIOme eminent man of L'ICi
enc", with a BIOGRAPHICA L SKETCH. 

The managen of TIl�: POPULAR SCHNCE MONTHLY 
=der�!�li::�ai�llufn�i:f �:���� O!�::g��g-:e tholUl"htful and Hberal_mtnded readeI'll In America.1U 
g�r�rne;ta\t:�:g�:llrfb:P�r�::1 t�t�t: It:�.:f:nn:i 
�rn�na�y�u'8���geo��i��i::r sr�e:�=���� contain a series of papers from dIstinguished speclulists on the a.gen� of sCience in the growth (,f t.he leading bulQ8tlies of the world aince the dtseovery of America. 
by Columbus. 

NEW YORK. D. APPLETON & COliPANY, 1,3. and :; BOND STREET. 
SWIgl.e Number, 50 cents. Yearly S1.lbscr/.ptkm, f,5..00. 

THE KODAK 
Embodies tbg";.a��Il. s����_��d�o�J�����s tUm photo-
" You preat the button. We do the 're."." 

Or 1101.1 calt do it wurst!!. 
THE EASTMAN DRY PLATE AND FILM eo. 

Price Pli, loaded for 100 pictures. RelOad-mil' $2. 
Send for Kodak Primer, free. ROCIlESTllR, N. Y. 

� Porforatod Eloctric Boltln� -l"OR-
SWIfT RUNNINI MACHINERY. 

Write for Desorfptive Catalogue to 
CHAS. A. SCH I E R  EN A CO. 

4:i-IU FERRY ST., NEW YORK. 

THE PHONOGRAPH.- -A DETAILED description 01 the Dew and lmproved (orm ot the phonograph just brouJ1ht out by Edison. With 8 engrav· mil's. ContaIned III SCIE/liTIFIO AMERIO,AN SUl'PLE
MKliT, No. 632. Price 10 cents. '1'0 be had at this office and from all newsdealers. 

PILE DRIVING �:-CCf��rs:i��a: logu&. Vulcan Iron Works, &:l N. Cllnton St., Chicago. 
EVER\, USER OF IIIACHINERI 

SHOULD LEABN 

How to Use Loose Pulleys. 
III ����� l������S��?� Sent free to a.ny addreM. 

VAN DUZEN &; TIFT, CincinnatJ, O.  pERfE�;W
SPA.!.!� I L E 

1 • ., :<i 
::J o 

o 

§l 
A lifT fOR EACH MEMBER O f  THE fAMILY. 

THE INTERNATIONAL CYCLOPEDIA !:�;::'::';�l�':",;f:::��::;�::�:; 
years ago at tbe lowest cost conllietent with good paper, good type, good binding, and good editmg. and is 
better to-day beca.use ot careful revision. 

No other cyclopedia approacbinl't it in size-lo volumes, with 00,000 titles-is sold at so low 
a price; and no other 80 generally contains the latest information and stati5tics. Yet i\:.ll cost is moderate. 
and terms of payment easy-if you wish. Delivered free of expense. Correspondence solicitIJd. 

Salesmen wanted. Address. SUBSCRIPTION DEPARTMENT, 

DODD, MEAD & COMPANY, Publishers, 153 & 155 Broadway, New York. 
The CHANDLER 
ATER MOTOR 

Worke well on I.ow and Hh,h PreSl>ures. 
Single, Duplex._Trfple.and Qu/l.d. ruple Automatic PISTON MO .. 

TO RS.ada-vUd to aU classu of work. 
Send for Circulars. 

Howard Bros., Buffalo, N. Y. 
QUARTZ FIBERS. By e.V. BOYo. F.R.S. -A dellcrtptloQ of tbe author's experiments in the pro. ductloo of DllcrolWopicflber� from quu.rtz. With 9 flgures. 
Wo�\a��� J�o�l�E�;;�r:.C ��R��t�t ����r::IC:n� 
trom all newsdealers. 

A.ND (lA.STERS. 

Noiseless Rubber·Tired Truck Wheels 
AND CASTBR�. 

that save all wearln� of floors. 
COMPLETE TRUCKS. 

Cata.loli{lle free. 
CEO. P. CLARK, 

Box r.. WIndsor Locks. Conn. 

PRODUCTION OF AMMONIA FROM -- -- ====� 
Coal.-A paper by Ludwig Mond. !id-v

1!r.
II.Il &OOOuntot lfOTES ON EXPLOBIVES.-A VALU· tbe �t -baa � �e by h* 4. ... .,. of pro.,. able and interenlng paper bv C. Naplel; Hake. treatlng curing Dew and abundant !upplles of am onia cheaply. I· of tbe technology of cxpl(lsive!l of an kinds. Contained Wltb 2 tIlustratlOcs. (jlntalned ln ScIENTI:l'IC AMEKI. In SCI!I;NTIFIC AlI1EKICAN SUPPLEMENT, llo. 7tS. CA.N SUPPLlCMElo'"T, No. 71". Prfce 10 cents. To be bad I Price W cents. To be bad at this office and from all at tbls oftlce und trom all newsdealers. J newsdealers. 

Brands, Seals, Steel Stencil Cuttmg Dlee, Soap Moulds, lJr!l.llfi Stamps. etc. 
William St., N.Y. 

ANEW �;rA LO C UE VALUABLE PAPERS 
Contained in SCIII:NTIJ'IC A1IUlRlCA..N SUPPLEMENT, sent 
!ru of charge to any address. 

ltlUNN & CO., 361 Brondway. New York. 

THE PENNA. DIAMOND DRILL '" MFG. CO. 
nJRDSHORO. PA., Builder. of High Clast! 
Steam EngiD!!'80 Diamond Drilling and General 
Machinery. Flour MUi Rolls Ground and Grooved. 

Tru .. Boop DrhlDg. 

BARREL, KEI, 
Hogshead, l'IIII�Ii��Ii��������� 

STA. VE M"'.WHINERV. Over 60 varieties manu
factured by 

E. " B. Holmes, 
BUFFALO, N. Y. 

TO BUSINESS MEN 
Tbe value of the ScImNTllI'IC AMERICA.N as an adver� tlslnl/: medium oannot be overestimated. Its circulation Is many times I!"reat-er tban that of any similar 40urnal 

��:. ���
I
::�:�d i�t :ly�t�n�i��lt�:P1t��t;f!sa:n� r:::1�� rooms of the world. A businelS mau wantl! something more th'lon to &(Ie his advertisement In a printed neW8-paper. He wants circulaHon. Thill be h8.l! when he adverttles In the SCIENTIFIC AMERICA-N. And do not let the advertising �ent intiuence you to lIubstitute flome other paper for the SCIENTIFIC AMERICA-N. when aelectinll a lilt of publlcation� in WIllen you ofdClde It Is for your Interest to advertIse. This If! frequently done, for the reason tnat toe agent !lets a larger eommiSllon from the paperl h�:v�m�'�.�'

m�'�I�'�j'�'�n�,.�t�IOtn�"���j�'�'�"�O�W�.lJ;:;�:���������� ����l 
ed on the SCIENTIFIC AMERICAN. )<'01' Tate. see top of tlr.t column of this paa'e. or ad. dreg m UNN & CO •• PabUflherfl, 

361 Broadway, New York. 

The Koch Patent File. for preservlnlt nempapers. Mag_ azlncs, and pamphlets, lias been recently improved and price reduced, Subscribers to tbe SCiENTIPIC AHERI- I r.::::;::::::;�=;;:::=:::::::::�:::=:::::: :::;=:;;::;;;::::::::;;:::;;::;;:;;:;::;;�;;:::; ('.AN and 8C1ENTIYIC AMEIUCAN SUPPLEMII:NTcan be B?EPlied forthe low prtce of 11.bO by matl. or ,L25 at tbe P U LL E Y S  H A N C E R S PROGRESS MACHINE WORKS. 
�SCCYE�tWrCpal:[i!lRrc�V.,,�iU':'I:.l
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tif�� , ' A.  4:c F. :s:a.O�, .... " on'wljO wj'h"to p"'.ne th' p.p". Add,.... F R I CT I O N  CLUTCH ES. 44 P ... rk. Pl. ... O ... ].V. "Y. ' MVNN & CO .. Pnbl18hers SCII!NTIJ'I(l AllBIUCAN. 
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N O W  R E A D Y .  

Experimental S;cience, 
-BY-

GEO. M. HOPKINS. 
740 Pages. 680 Illustrations • 

PRICE, by mail, postpaid, • • • •  $4.00. 

M U N N  & CO . Publishers. 
�((Itt of lIiht oStitlltin(�mtritaU, 

361 Broadway, New York. 

This book t.reats of the various topics of Phy8ic� in a 
popular and practical way. 

It describes the apparatus in detail, and explains the 
experiments In full, so that teachers. studentb, and oth. 
ers Interested in physics may perl!lonally make the ap
paratus and perform the 6,;:periments wIthout difficulty. 

It Is a book full Of interest and value Jor teachers, stu� 
deDt�, and others who desire to impart or obtain a prac_ 
tical knowledge of pbYllic8. 

HEADS OF THE CH-APTERS. 

I. Properties of Bodiel'. II. Rest, Motto'll, and Force. 
Ill. The Gyroscope. I V. Falling Bodies, Inclined Plane, 
The Pendulum. V. Molecular .\ctions. VI. Liquids. 
VII. Ga8e�. VIII. Sound. IX. Experiments with the 
Scientific Top. X. Heat. XI. Light. XII. Polarized: 
Light. XIII. Microscopy. XIV. The Telescope. XV. 
Photography. XVI. Magnetism. XVII. Frictional 
Electrletty. XVILl. Dynamio ElectrIcity. XIX. Elce 
trlc Lighting. XX. Iuductlon by ElectriC Currents. 
XXI. Telephone, Microphone, and Electrlcul Mailic. 
XXII. Lantern.Projl"ction. XXIII. Mecbanical Operu. .. 
tlons. 

Each chapter Is full and complete. Under the head of 
Sound, an extended description of the Dew PboJloQ"raph 
!s Rlven, with directions for construction. The chapter 
on Polarized Light is superbly illustrated and contains 
many sImple experiments explanatory of thIs dimcult 
subject. The chapter on Photography ill a manual ot 
the art. Electrtctty in all braDcheR i" fully treated. 'The 
performance of the experiments in the chapter UI't -»r 
namic Electricity will give the reader a praotlcal know_ 
I�e of electricIty In Its modem applioatlons. The 
part devoted to Electric Lightinll ",Iveg a clear under. 
standiDIl of all the principal sy�tems. The chapter On 
Projection contains a large number of new experiments. 
The book close8 with a chapter on Mechamcal Opera.
tions. containing information of great value to the ex. 
perimenter. EaCh experiment de�('ribed .hilS neen sub� 
mltted to a practical test. 

Send for Free Illustrated CIrCular and Table of Con. 
tents. 

MUNN & CO., Publishers, 
36 1 Broadway, New York .. 

FOR !'OA I.J<:-State Rights, other tbtln New York, New Jersey, Rhode Island, and Conn. of Gliume's Patent Motor for operating flTltdles and other swiD!llng devices Apply to A. Bonner. 77 Georj/;"e St .. Brooklyn, N. Y. 

T� Scientific A merican 
PUBLICATIONS FOR 1 890. 

-� 
The prices of the dl1rerent publicationsln the Unitetl States. Canada, and Mexico are 8S follows 

RATES BY MAIL. 
The ScientifiC American (weekly), one year '.3.00 
The ScientiOo American Supplement Iweekly). one year. 6.00 

'fhe Sclent.iBo American_ Export EditIOn (monthly) one ye"r. 5.00 
The Scipntlflc American, A rchite<:ts tlnd BuUden Edition (monthly). one vear. . 2.bO 

COMBINED RATES. 
The 8Clentlflc American and Supplement. • .. .00 The Scientltlc American and Architects and Balld. ers Edition, b.OO 
The 8clentitlc Amencan, Supplement, and Arohl. tect!! and Builden EdltlOn. lJ.OO Proportionate .Ratu JOT ,six M<mtlul. 

TbLi includee poetage. whiCh we pay. Remit bJ )IOfItaI or �money order. or'dratt to order of 
aUIIs ", ()o"; .. "1B ........ ., .... � 
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�bvedigemente. 
lualde Paee. eacb tUlMlrlloo .. .. ..  .,:» cent. B Une. Rack Pace. each IDaenloD _ .. ..  81.00 a line. 

The above are cbarJ;:'etI per �te hoe-about eip;bt 
words per line. This notice shows the Width of the line, 
and is set In agate type. EOlfl'&T1nIl'B may bead &dver_ 
U8ement/! at the M.me rate per &Rate line. by measure
ment, as the letter press. Advertisements must be 
received at publication office Nil early as ThurlJday morn_ 
illll to Ilppellr In next wue. 

j'titutifit �mtriuu. 
Patont Rivolod Monarch Rnbbor B8Itin�. 

:am.or x_ or�:m �o�X>. 
THE IIJ,TA PERCHA AND RUBBER MFI. CO. 

36 Warren Street, New York. 
{lhleago, San II'ranelaeo, 

. .  THE W H O LESOME EDUCATOR O F  M I LLIONS." 

( FREE 
TO NEW 

SUBSCRIBERS 
If :ron are not convenient to a nowa stand, 

aend two doUats to the addreea below and 

&he Ledger will be sent to you FREE Wl 
She Am of January. 1890, and then 

continued tor a wbole year frOm 
tbatdate. 

-

TH E LEAD I N G  

WR ITE RS. 

CELE BRATED 

A RTISTS. 

SPECIAL FEATURES. 
Herbert Ward, Stan ley'S Companion. 

Herbert Ward, the companion of Stanley in his explorations in Africa, is the only white man connected with Stanley'. 
African explorations who has ever returned alive from the II Dark Continent." lIIr. Ward's articles running through eight 
numbers of the II Ledger " are of the mOlt intensely interesting description, and cover five years of his adventures in Africa, 
and th.y will be illustrated by sketch .. mad. by lIIr. Ward, and by the reproduotion of photographs taken by him in Afriea. 
These picture. will throw much light upon. thfl maJlJ16l'8 and customs of the hitherto UDtnown cannibal tribes of Africa. 

The Story of a Forsaken Inn, (A SERIAL STORY) By A ...... Katharine (hoeen. 
Life In British America, By Rev: E. R. You..g. 

Being the adventures and experiences or Bev. E. 1  Young, the eelebrated missionary, and his wife during their retide1I.ce In 
the Polar region twelve hundred miles north of Bt. Paul, in which Dr. Young narrates how he tamed and taught the native wild 
I:ndiaDJ of the Northwest ; how he equipped himBelf for and how he made his perilous lledgiDg and hazardous canoe trip. 
whorl vilitiDg all the 1JuIIan ae_1s within b. hundred miIeo of his hom •. 

H onora ble Henry W. C rady 
Contributes a aeries of six articles 01L the "Wonderful Development of the IndUltrial Pursuits of the B'ew 8outh." 

American Cookery, (A SER:tf;S OF ARTICLES) By Miss Parloa. 
IIi"Iing tIi'e n ...... wilT it Is imperfect, and-aomo WIIYJI by whish it may be im!llOVed. 

Nihilism in Russia, By Leo Hartma .... , Nihilist. 
Leo Kartmann, a fugitive from Rusaian authorities, has been conneoted. with the most daring feats of the Buulan liihiIiats. 

lIIr. Hartmann shows how the intelligeDt peopl. of R_. are becoming Nihillata in "'"""'I1I8IlCO of the deopotlam of the form 
of government. A. participant in plott to kill the Czar, such as the blowing up of the Winter Palace, he is able to give true 
information as to how this and other great schemes were acoomplilhed. The situation in RUlllia is BUftlcient to iDoreue the 
love of every trae Americu for our form of government. 

E XTRA SOUVE N I R  SU PPLE M E NTS. 
Amcmg these beautifully illUBtrated four-page 1QUven.irs, which will be aen.t free to every sublcriber, will be a poem by 

John C reenleaf Wh ittier, IIlus/raM by Howa.,.d Pyle. 
Written for the " Ledger" by Kr. Whittier in his 82nd year. Another souvenir will be a beautifully illustrated poem written by 

Honorable James R ussell Lowell.  
TIle Ledger will contain the best Serial and Short Stories, Historical aDd D1ocraph

leal Sketches, Travels, WI, and HUlDor, and eTeryth.l.nc interes'lDc to the Household. 

Other Contributors for 1 8 9 0  are : 
Mr •• Franees Hodgson Burnett. 
Mrs. Margaret Deland. 
Mrs. Florence Howe Hall. 
Mrs. Madeleine Vinton Dahlgren. 
Mrs. Harriet Prescott Spofford. 
Mrs. Emma Alice Brown. 
Mary Kyle Dallas. 
Marlon Harland. 
Clara Whltrldge. 
�udge Albion W. Tourgee. 
Marquise Lanza. 

I Robert Louis Stevenson. 
Anna Sheilds. 
Josephine Pollard. 
Amy Randolph. 
Frank H. Converse. 
C. F. Holder. 
Dr. Felix L. Oswald. 
Rev. Emory J .. Haynes. 
Julian Hawthorne. 
Prof. W. C. KItchI n .  
Robert Crant. 

M. W. Hazeltine. 
Thomas Dunn E·ngllsh. 
Ceorge roo Parsons. 
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