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jtitutifit �mttinlu. [OCTOBER 20, 18<}4. 
ACOUSTIC PROPERTIES AND RESONANCE OF BUILDINGS. to their permanent use. Wherever it is found expedi

The pleasurable enjoyment of a public discourse, ent to drape walls for temporary use only, those in 
a debate or a concert may be lalgely interfered with front of the speaker and only partially at the sides 
or destroyed by the acoustic or resonant conditions need be draped. A rear hard·finished wall is an ad
of a public hall-not that the entire audience is so vantage, for its nearness increases the strength of the 
afflicted, but almost every public hall not expressly voice by reflection i.n the right direction, and without 
arranged or dressed for the purpose has some local materially overlapping the vibrations. The acoustic 
points or nodes in which the direct and reflected pul- condition of rooms now in use having smooth-finished 
sations of sound meet at unequal times, arising from walls and ceilings can be much improved if not entirely 
the difference in distance traversed by their d irect and corrected by the application of rough faced or embossed 
reflected courses. wall paper, of which the Anaglypta and Lincrusta-

The laws in regard to the reflection and refraction of Walton are types. For future construction the rough 
sound are the same as for light, and the nodes and plastering now much in vogue is recommended. The 
acoustic curves of condensation of vibratory effect /Stipple plaster with deep-figured dado borders has 
may be as graphically laid down for sound as for light. proved a mo,.t valuable agent in deafening the acous
They are practically illustrated in large whispering tic resonance of public rooms. 
galleries and domes, such as the whiRpering gallery of The Real Estate Exchange in New York is an excel
St. Paul's, London, the sculpture dome in the Capitol at lent example of a non·resonant room by this treatment. 
Washington, and to a limited extent in many large _ ' . I _ 
public halls and domes. A most remarkable build- Explosion of '.I'wellty-seven Steam Boilers. 
ing for excessive acoustic and resonant properties is At Shamokin. Pa., on Oct. 11, twenty-seven of a 
the Mormon teehive temple, Salt Lake City, haring nest of thirty-six boilers at the Henry Clay Col.iery 
a capacity for 14,O)() people; �h� drop of a pin on exploded about 7:30 o'clock in the morning, completely 
a plate at one end can be dls1mctly h�ard at the destroying the boiler house, killing five men, seriously 
other, a?d t�e resonance or .reverberatlOn from a I injuring two, and slightly inj uring four. 
speaker IS so mten se and confusmg that leafy b��nches With out warning the last boiler on the west side of 
o� t�e?s h.ave been suspended from the ceIlmg to the nest went u p, and it was followed by the others 
dUllllllSh It. in rapid succession. The workmen were knocked 

An example of a lecture hall free from acollstic echo in every direction, and what had been a strong corru
is found in the Smithson ian Institution in Washington, gated iron building disappeared as if by magic. All 
which was originally designed with the purpose in that remained was a mass of bricks and tim bers, pieces 
vie w of perfect freedom from acoustic defect. of twisted pipe, and battered boiler iron. 

To find a remedy for acoustic echo and resonance in The nine remaining boilers were so injured that they 
halls and lec�ure. rooms already J;milt, �nd to avoid can never be used. Pieces of heavy steel were carried 
t?ese prope�Ies m .new const ru�tlOns, IS a mnch �e- hundreds of yards, while a half of a boiler was found 
SIred need wIth archItects a�d bUIlders, as well as wIth, over a quarter of a mile away up the mountain. The 
lecturers a.nd hearers . . It IS conceded . by those who I report was heard for miles. 
have exammed the detaIls of the reflectIve and nodal The explosion occurred just after the colliery had 
points in the transmi!lsion of sound, and its similarity started work for the day. It was a very cold morning, to the reflective and refI'Rctive properties of light, and the men who were killed and injured were stand
that if the reflective properties of walls and ceil- ing around the boilers getting warm. 

Content.. ing can be neutralized without destroying or mate· One cause giYen for the explosion is that the boilers 
(Illu.trated article. are marked with an asterisk.) rially interfering with the architectural harmony had become weakened by the mine water that was 
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musical tones by the uneq ual degree of sound refrac
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The sound of a syllable moves through the normal 
atmosphere at mean temperature at the rate of 1110 
feet per second; so that a hearer in a node of reflected 

PAGE sound, near to and listening to a speaker uttering five 
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vn. METEOROLoGY.-A Military Balloon Accident.-A captive 
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operators.-lil1ustratlon.......... . . .............. ............. 15679 dispersive resonance; but wherever it is convenient to VIII. MINING ENGINEERING.-A TypIcal Gold Mlne.-By Pro-

, !���
o
:it.J�i:��iO�

A
oIHJl!e ��dG���fgee�g!g-;;.<;,1I':,���::���

f
ill��� 

place a rostrum, or for any position of a speaker in a 
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A lucid stat�ment concerning the exact nature of 
scientific verity has been given to the public by the 
president of the American Association for the Ad
vancement of Science, Dr, Daniel G. Brinton. Dr. 
Brinton is a citizen w hom Philadelphia delights to 
honor ; he is perhaps without a rival among all the 
American scientists of to-day as a scholar of versatile 
culture. Speaking as one with authority, he declares: 

"The one test of scientific truth is that it shall bear 
unlimited and untrammeled investigation. It must be 
not only verified, but always verifiable. It welcomes 
every trial; it recoils from no criticism, higher or 
lower; from no analysis, from no skepticism. It chal
lenges them all, It asks no aid from faith; it appeals 
to no authority ; it relies on the dictum of no master. 
The evidence, and the only evidence, to WhICh it ap
peals or which it ad mits is that which it is in the 
power of every one to j udl!'e, that which is furnish ed 
directly by the senses. It deals with the actual world 
about us, its objective realities and present activities. 
It does not relegate the inqUIrer to dusty precedents 
or the mouldy maxims of commentators. The only 
conditions thRt it enjoins are that the im perfections of 
the senses shaH be corrected as far as possible, and 
that their observations shan be interpreted by the 
laws of logical induction."  

This dictum should be remembered as the sworn 
affidavit of a society which numbers over 2, 000 scien· 
tists among its adherents and embraces all the promi
nent lines of scientific research; a society which pre
sents in its forty-two volumes of transactions an ab
stract and epitome of the scientific work of the United 
States for nearly half a century. This definition really 
defines. It makes an exact survey of the farthest 
boundaries and utmost limIts of the domain of science. 
From this map of its scope, the precise value of its 
discoveries ca.n be determined.-Philadelphia Record. 

••••• 
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Day" In Rome. I the Cloaca M�ma ru�s rig�� along the eastern:' end nearly as possible in the same spot. This extreme test 

In connection with this place, where the old ROlllans of the foundation of thIS basIlica. We are now on the was also withstood by the plate. There was no indi
made holiday, I may speak of the baths of Caracalla, I �art of the Forum aSsociated with Juliu.s ClIlsar. . It cation of anything like perforation. Each bullet struck 
where, even more than in the Coliseum, one gets a , IS but a fe w steps to the new rostrum WhICh he bUllt. the shield with more than a foot-ton of energy. Before 
sense of the luxurious pleasure-loving life that was led Here Mark Antony delivered the oration over his dead leaving, his royal highness expressed his satisfaction 
under the emperors. Passing through the arch of body, and a pile was improvised and the body was with the result of the test, inasm uch as not the 
Constantine, which stands close to the Coliseum, we burned. There is little left of the rostrum , and vir- slightest damage appeared to have been' done to the 
are in a quarter of an hour at the entrance to this tually nothing of the temple, afterward erected over shield. 
ruin. Parts of the outer walls are standing, but vine- the place by Augustus in honor of his uncle, and as a • • • I • 

yards are growing on a considerable portion of the resting place for his ashes. We pass now over the Valnable Woods. 

land they once inclosed; and a stranger might drive foundation of the Arch of Augustus, to look at a bit Many of the finest wood s in existence are yet un
by without realizing that he was passing one of the I of t he mosaic :floor of the Temple of Castor and Pollux, known, or only slightly known, to the manufacturers 
most interesting places to be seen. It is hard, even and the three marble columns, considered among the of wood in the civilized world. The wood s of Central 
upon the ground, to realize how grand a club house most beautiful that have resisted the attacks of time. and South America are, perhaps, the lllost remarkable, 
this was. It covered a sq uare mile. The mosaic We are now near the circular blocks indicating as well as the least kno wn. In the yet untouched 
:floors of some of the rooms are well preserved and are I waere stood t he Temple of Vesta and the Palace of forests of this continent are many woods far finer than 
in pretty patterns. The partition walls are destroyed, I the Vestal Virgins. It waH on or near this sUe that any of those now in use. These woods range from 
but the ground plan has all been made out and can be, Numa Pompilius founded the first Temple of Vesta, pure white to jet black in color, and many of them are 
easily traced. We walk around in the great swimming when the sacred fire was brought from the shrine at most beautifully marked and veined. Some of them 
baths where the water could stand six feet deep; we Alba, and he ordered that four virgins be consecrated are so hard that they turn the edges of axes, chisels 
can see arrangements for heating the water for the to th e service of the goddess. and other tools, while the band saw cuts them only 
tepidarium and caldarium. The date of the construction of these buildings is slowly. In the Col umbian Exposition there were 

The great building was double, the two parts being somewhat doubtful, b ut the plan has been carefully many displays of littl e known woods, and the finest of 
alike. Sixteen hundred bathers could be accommodated worked out. Pedestals with such names as Cmlia them were those from Argentine Republic, Brazil and 
at onCA. Besides the bath rooms, there were gymnasia Claudiana, Terentia Flavola, and Flavia Publicia other South American cOl1ntries. Some of these 
and hall s  for other amusements. In what is supposed were found among the ruins. The inscri ptions show south ern woods yielded to the teeth of the band saw, 
was.th e  grand parlor, the famous Famese Bul l  and that thElY once bore statues of the vestals, erected by not the ordinary sawdust, but fine powder, fine as the 
statues of Hercules and Venus, now in the Naples friends or relatives who had obtained favors by their finest flour, so h ard were the woods. Some of them 
museum, were found; i n  fact, no less than 200 pieces intercession. It is only ten years since excavations on burnt but slowly. Others possess q ualities that keep 
of statuary were taken away when the place was exca- this spot were made. The uncovering of the Forum them fl'ee from insects. Some of them seem to be 
vated. The :floor of the sitting room was alabaster; the was begun by Pope Pius IX., and the present govem-. practically indestructible by air and water. All along 
lower part of the walls was covered with porphyry ment has continued the work. I the eastern slopes of the Ande!l, up to the snow line on 
and above was pink marble. There was a race course The three colossal arches of the basilica of Constan- those great elevations, throllghout all the great river 
included among the attractions. Fragments of tine are in the distance as we go toward the Forum of valleys, and in some of the wide areas of level country 
columns of granite, pieces of friezes and broken statues Trajan. This was the model of the basilica churches, in South America are great forests of fine woods that 
are stand ing against the broken walls. In many I of which so many were afterward built in Bome. St. are specially fit for the finest cabinet and furniture 
places the mosaic :floors have sunken under the weight i Peter's is so far a copy of it as to have its nave of work, and also for shipbuilding, carpentry and other 
of the mas� which rested upon t.hem. The building. the same size. industrial arts in which wood is the" raw mateIial. " 
was begun by CaracalJa about 220. and it was only I Northeast of the old Forum were the forum� of the These great forests are now an unknown quantity in 
the fourth century when it  was despoiled of  some of  emperors. They were all intended to show the wealth the commercial world, but they wil l  come rapidly into 
the marbles and statues to ornament churches, and and splendor and to celebrate the victories of their the knowledge of men and into industrial use when 
some were burned for lime. The steps of St. Peter's founders, rather than for pu blic assemblies, though the once the railroad has reached them. Before many 
church are made of colum ns taken from here and split principal edifice in each of them was a temple. The Fo· years, it is safe to predict, the South American and 
length wise. Adjoining this great public bath house rum of 'l'rajan is the most interesting one. The four rows Central American repu blim! will be threaded by rail
were elegant private bath hou ses, of which but slight of broken columns of Egyptian granite set up in it roads, and then those wonderful woods will be drawn 
traces are in sight, but their location can be made are to show the site of the Basilica Ulpia. The upon to supply the demand for new and fine woods in 
out. main entrance was through a triumphal arch. His all the civilized countries.-The Lumber World 

When the wOl'k of excavation began here, vineyards column, so familiar from pictures, is, I supPOl'e, 
were growing all over the ruin. the most i nteresting of the many columns in Rome. ...... 

T he Forum is the part of BollIe where, above all When Trajan bElgan the great work of joining the Loog Passenger Trains. 

others, the traveler who knows anything of ancient forulUs of' the old city with the Champ de Mars, by In a recent issue of the Kansas City Journal it was 
history expects to feel that he is on more or less fami- making another, his architect told him that the Quiri- recorded that the Kansas City, Fort Scott & Memphis 
liar ground. Under the best conditions he needs to nal and the Capitoline hills would have to be cut B.B. had the credit of hauling the longest train of 
summon all the resources of his memory and all the I down to carry out his plans. Trajan's reply was th at loaded passenger coaches ever drawn in the world. It 
power of his imagination in the study of the bewilder- h is column, then. mUt!t be as high as these hills and was composed of twenty-three coaches, which held an 
ing place. : as high as the Tarpeian rock, or 138 feet, and so it average of one h undred passengers each, and was run 

It is natural to begin the survey at the foot of the was built. out of Kansas City to Merriam Park, carrying the 
Capitoline. H ere, in earliest times, there was Ii. marsh It consists of 24 blocks of marble, which are now colored school children, who took a day's outing at 
Elxtending to the Palatine, and it was to drain it that dark gray. There are 2,500 human figures upon it, be- that resort. Last year the Alton took a train of 
the famous sewer, the Cloaca Maxima, was built, prob- I' sides horses, machines, etc. The top was originally twenty-one coaches into Chicago and claimed the ree
ably under the fifth king, Tarquin. A sewer large surmounted by an imperial statue of Trajan h olding ord on big passenger trains. 
enough for a load of hay t() be driven through, with 'I in his hand a gold globe. In this globe, it is said, his The Alton record was beaten on May 7, 1894, by the 
travertine walls laid without mortar, th at, without be- ash es were placed. But in 1587 Sixtus V. put a statue Jacksonville, St. Augustine and Indian River Railway, 
ing rebuilt, is still  carrying drainage into the Tiber, of St. Peter on top. As early as the tenth century which ran an excursion train, consisting of twenty
surely deserves frequent mention. this forum was in ruins, and churches were built two crowded coaches, from Jacksonville to At. Augus-

This valley was the site of thE' Forum Boari u m  or among the' columns. At one time no less than ' fifty tine, a distance of 38 miles, in 1 hour and 15 minutes, 
cattle market, and the Comitium, and to the east and hopses stood upon its site. The French government, three minutes of which were consumed in backing 
north were: afterward the forums of the emperorSt, in 1812 and 1814, demolished many of these buildings, out of the Jacksonville yards and six minutes in tak

There were in fact, in the time of Rome's glory, eleven and began the work of bringing Trajan's plan once ing wood and water en route. The actual running 
forums, all communicating with each other. It is, as I more to light. It is to-day a most striking commentary time, therefore, was one hour and six minutes. 
have said, bewildering to stand in this place, which upon the transitoriness of all human work which is On Sunday, Allg. 19, 1894, ho wever, the same line 
was the center of life during the republic and the em- put into material form. of railway actually beat the record of the Memphis 
pire. The realization of a far distant past comes over In this unsatisfactory survey of the forums I have route and secured the world's record for big passenger 
one with overpowering force; the traces of power and not attempted even to name the churches which stand trains. The regular passenger train from Jacksonville 
glory are so nearly wiped out that we know they partly or entirely upon the ruins of the pagan temples. at 8:50 that morning consisted of twenty-five loaded 
must have belonged to a remote time. What do we , Each has its own interesting history; each suggesti! the passenger coaches and one baggege car, besides the 
see f I conquest of Christianity over heathenism; each leads Schenectady locomotive, which drew the train from 

Eight granite pillars are left to represent the Tem- one's thoughts from its own walls to the arena of the South Jacksonville to St. Augustine without assistance. 
pIe of Saturn, the oldest temple, built 400 B. C. This Coliseum, where, we read, the early Christians faced the There were about 1,500 passengers on board, and re

was used as a treasury; the story is that the lightning lions so calmly that sometimes �he beasts did not harm markably good time was made. The occasion which 
once struck it, and the gold stored there melted and I them, and because they would not do it, men put them called out this crowd was an encampment of a portion 
ran in a stream into the Forum. Beside this temple to d eath. A. D. of the Florida State troops in the ancient city, and 
passed the Via Sacra, upon which t h e  tufa blocks of Rome, 1894. but for some previous agitation there against Sunday 
the old pavement still remain. Over it rises the large - ••• - excursions and military parades, it is probable that 
arch of Se-ptimius Severus, raised 203 A. D. The bas- A BuUet Proof' Shield. fully thirty cars would have been required to handle 
reliefs upon it, representing the siege and taking of The Duke of Cambridge. lately visited the Cyclops I the business. 
Babylon, the passage of the Tigris and Euphrates, Works of Messrs. Charles Cammell & Company, Shef- -----............ ..,' ..... -----
and other Scenes ill the career of the emperor, are worn field , and witnessed the testing of a bullet proof The New Conard ShIps. 

and were at their best not fine works of art. This 
I 

shield, manufactured by that firm, which was invented Recent voyages by the two new Cunard steamers 
m onument was used as a fortress in the middle ages: by Captain Boynton. The shield is simple in con- Campania and Lucania, plying between New York and 
was partly buried, and was not uncovered until this struction. It takes the form of a plate of specially Liverpool. establish their records as the fastest vessels 
century. Standing as it does at the foot of the hill; prepared chrome steel, with a slot in the top for the of their class now afloat. The mean speed of the Cam
with high modem buildin�s above it, lt is not an im- soldier's rifle. The weight is less than one-half that of pania has been 21'5 knots per hour and the Lucania 
posing object. Close to it  on the right are the remains' a life guardsman's cuirass, and the material has such 21'65 knots. The Lucania has made 555 miles in 24 
of an old stone rostrum, from which Cicero made his' powers of resistance that it is absolutely proof against h ours, being the highest known speed for that period, 
second speech against Catiline. It is but a few steps the service bullet propelled by cordite through a Lee- and equivalent to 22>3' knots per hour. The- round 
to the last monument of  antiquity, the column of Metford barrel at 80 yards distance. A bullet which voyage of 5.598 miles has been made by the Campania 
Phocas, upon which once stood the golden statue of, would pass completely through an oak plank 30 inches in 10 days 20 hours 14 minutes. These are remarkable 
the Byzantine usurper. On our right was the great thick is powerless to do more than make a slight i n- performan�es, and show how thoroughly strong and 
Basil ica of Julia, begun by Julius ClIlsar and finished dentation on Captain Boynton's plate, which is only excellent the vessels must be in hulls and machinery. 
by Augustus. Low brick posts mark the places where three-sixteenths of an i nch thick. Mr. T ucker, R.E., These ships are the greatest speeders, and, we may 
the columns once stood ; but they were used centuries fired five shots at one plate from a Lee-Metford ritle, add, the greatest coal consumers of any of the Atlantic 
ago for other buildings. The principal branch of a.nd a.t the request of the duke placed his shots as :fleet. 
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AN IMPROVED CAR FENDER. 

This fender is of inexpensive yet substantial con
struction, and may be quickly attached to or removed 
from a car, or conven iently folded up against the dash
board, as sh own in the small figure, when not required 
for use. It has been patented by Mr. Herman B. 
Ogden, of No. 204 0arroll Street, Brooklyn, N. Y. It 
consists of two frames hinged together and covered 
with wire netting, the upper frame having hooks 
adapted to engage the draught rings on the end of the 
car formerly u sed for tow horses, and being supported 
at the right inclination by chains extending to eyes 

steamer, since more has been done to lighten the parts 
than with th e paddle engine. In the latter 8� I. H. P. 
has been got per ton weight, in the former 11 I. H. P. 
per ton. In a paddle steamer 45 per cent of the total 
weigh t goes in engines ; in a screw steamer, where 
more provision is made for cargo, only 31 per cent of 
the total is f.)r mach inery. -Glasgow Herald. 

AN EXCAVATOR FOR USE ON RIVER BANKS, ETC. 

The illustration represents an appa ratus of simple 
construction designed to be especially effective in 
forming embankments along rivers, etc. It has been 
patented by Mr. John P. Griffin, of Cincinnati, Ohio 
(southeast corner of Sixth and Smith Streets). The 
driving engine, on any suitable flatboat, is connected 
by gears and readily operated clutches with two drums 

OGDEN'S CAR FENDER. 

I on which wind the ends of a rope extending out ward 
over pulleys held in a suitable framework on the stern 
of the boat, the arrange

.

ment being such that as the I rope is wound upon one drum it is unwound from the 
other. The rope extends from the boat up the em

I '  bankment and passes over pulleys ,in a suitable frame- I WOl'k held in place by anchor ropes, the framework 
being of such description that it may be readily shifted 
to new positions along the embankment. On the up 
and down runs of the rope are attached branch ropes 
connected with shovels or scrapers, and when the 
engine is running, the operator, by means of shifting 
devices which throw one drum out of gear and the 
other into gear, causes one of the scrapers to be 
drawn up the embankment and automatically dumped, 
while the other scraper is being returned to be filled. 
Thus the . scrapers travel in opposite directions, and 
are alternatel y filled and emptied and returned to their 
place of starting. 

• .  e • 

rOCTOBER 20, 1 894. 
does not occupy himself with the anatomical and phy
siological side of the question. The first anatomical 
and physiol ogical explanation of the vocal apparatus 
of the animals under consideration was given by a 
very eminent French scientist, Professor Duges, of 
the University of Montpellier. On another hand, sev
eral eminent naillraIists, such as Ekker, Robert 
Widersheilll, Franz Leidig, and Hermann Landois, 
having become interested in the scientific work of 
Duges, endeavored to give their respective interpre
tations of the com plicated, as well as interesting, opera-

GRIFFIN ' S  EXCAVATOR • 

near the top of the dashboard on either side. The SWAMP MUSIC. tion of the vocal apparatus of the inhabitants of the 
frames have abutting meeting rails or cross bars which I We have already made known to our reade� the swam ps. It is to be remarked, moreover, that the 
prevent the outer frame from s winging too low or tentatives that have been made to translate the s�g physiological explanations of Muller and Landois re
sagging. Depending from the sides of the lower frame of certain birds by musical characters, but such a�- lative to the constituent parts of the voca,l apparatus 
are arms which carry a roller j ust above the roadbed, tempts have not been confined solely to the warbling of frogs and toads are of the highest interest. The 
which it strikes when unusual pressure comes on the of the songsters that people our groves and fields in others relate only to the anatomical side of the ques
fender, or with t he rocking of the car. The fender is the spring. A few observers. from the highest an- tion. If we observe the green frog (Rana esculenta) 
so constructed as to come in contact with the roadbed tiq uity, have extended these interesting remarks to in the act of croaking, we shall in the first. place see 
without injury. A forward extension of the fender the original voice of frogs and toads, and. in general, of two pouches inflating at the sides of the cheeks, and 
projects in front - of the roller, the side arms of this all the animals that can be arranged under the dE'- disappearing as soon as the frog begins to " sing." I t  
extension being held i n  keepers o n  t h e  side bars o f  the nomination o f  inhabitants o f  the swamps. is therefore useless to remark that the croaking of the 
lower frame. When one is run down by the car, the Such observations, at their inception, belonged frog is connected with the two mE'mbraneous pouches 
extension is designed to trip up and throw the person rather to the domain of fancy, and it is not until the just mentioned. But this is only a secondary relation, 
uninj ured into the netting, the weight of the falling second half of the last century that . we find notes upon as h as already been shown by Aristotle, who tells us 
body then causing the roller to come into contact with this subject that have an essentially scientific ch arac- that " the frog emits sounds through its throat." 
the roadbed and furnish a firm support for the fender. ter. O ur contemporary Le Naturaliste has recently What, then, is the role of these famous lllembraneous 

The motor man cannot fail to use the fender at nigh t, given an account of these, from which we extract the pouches? They are probably resonators .designed to 
as the headlight cannot be put on the dashboard till following passages : re-enforce the sound, as is done, for example, by the 
the fender is down in place. The fender takes up no It was the Bavarian scientist De Rosenhoff who was hollow bod y of a violin. The fact must not be lost 
room when the ca.rs are stored in the sheds, being the first to furnish us with valuable information in sight of that the frog croaks with its mouth closed in 
then folded up out of the way. regard to this interesting q uestion. This writer give!; producing sounds with the same quantity of air and 

• • • I .. a description, as detailed as it is circumstantia� of the in cau!jing a continuous circulation of the air of the 
THE SPEED OF VESSELS. - Lloyd's latest publica· I voice of the frog and the noises that it makes, but , lungs in the inflated pouches. Hence by reason of the 

tion sh ows that out of the 13,000 steamers re- elasticity of the walls of the latter, the air 
corded in the " Registry, " only 45 vessels have returns to the lungs by way of the larynx. 
a speed of 19 knots and above, and of this num- As for the small quantity of air that escapes 
ber 18 are credited with a speed of 20 knots throngh the orifices of the nose, that is very 
or over. Of the former num ber 25, or more quickly compensated for during the short 
than half, were built on the Clyde, while of pauses in which the frog begins to respire 
the 20 knot boats 12 are Clyde built, 3 have strongly. It must not be thought that the 
been constructed in other parts of the king- organism can suffer from so feeble an ex-
dom. leaving 3 for abroad. Foreign build- change of air, and this is why : In the first 
ers constructed a dozen of the 45 of 19 knots place, in the frog there is a very slight ex-
and over, but, on the other hand, foreigners change of materials as compared with warm-
o w n  20 of these 45. The remarkable fact is blooded animals, and, on another hand, re-
that of the 20 knot boats 9 are paddle steam- spiration is effected likewise through its 
ers and 9 twin screw, none being single moist and very delicate skin, which is pro-
SCIew. For high speeds, therefore, the single , J!d; II J J'} " gg II vided with n umerous veins and arteries. 
screw is of the past ; and it might also be :.:..:..: ===== :: _ _ __ :: == :: Thus, the air, feebly exchanged d uring the 
said that the side paddles are givin g  way to frog's croaking, is driven into the buccal 
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the pad dle requiring less water in w hich to the sides of the body. As the vocal cords 
work than the screw propeller, which must r Fig. l.-][USIC OF THE GREEN FROG. approach each other at this moment. the 
be completely immersed. But when it is air passing between them separates them. a 
rememb,red that in Mtion the Mrew pro- & j II $ � l �- � 

vibration is produced and a sound is mad e. 
peller is "imilar to a wheel revolving, it will _ _ .. _ _ _ It is to be remarked that th!>. production 
be understood that by increasing the revo- . of the sound is effected by the same process, 
lutions it is possible to reduce the diameter not only in the inhabitants of onr ponds 
and still get the same speed. A few years Fig. 3.-lIUSIC OF THE Fig. 4.-S0UND OF THE and marshes, but also in all their kin.  
ago 90 ievolutions was high ; no w 200 is  SPOTTED FROG. PELOBATIDES. A few digre!;lsions, of small importance, as 
exceeded in several vessels and for the rest, are to be noted. Andante, 400 has been reached in torpedo Thus, in the spotted frog, the 
craft. membraneous pouches are but 

Another circumstance which slightly rleveloped and are situ-
makes the screw preferable is ated near the median line, so as 
that it has, as a rule, only lUllf to constitute but a single one. 
the slip of the side paddles. Slip Now that we are acquainted 
is used in the same sense as in with the vocal apparatus of 
l,he case of a locomotive wheel. these animals, the question is 
The slip of a 20 knot pad dle to know in what measnre they 
steamer is 26 to 30 per cent the have interested musicians and 
forward motion, against 13 to 15 artists. As regards this, it is to 
per cent in a twin screw steamer: be remarked that the inhabit-
Again, the proportion of weight ants of the swamps have heen 
of machinery to th e total weight thoroughly neglected by modern 
of the steamer is less in a screw Fig. 2.-HANDEL'S ISRAEL IN EGYPT. artists, and to such an extent 
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that Haydn, Ramberg and their imitators, who have 
introd uced into the orchestra of their " infantile sym
phonies " the cuckoo, the q uail, the nightingale, and 
the wild cries of the kestrel, have entirely forgotten 
the jovial songster of the swamps. Handel alone has 
taken pity on these animals, and . made mention. in 
his " Israel in Egypt," of the toads and frogs. By his 
peculiar accompaniment, he imitates in his orat()rio 
the motions and the leapings of the frog. We gi ve the 
famous passage of the oratorio in question in Fig. 2. 

A DRY CELL FARADIC BATTERY. 

Jtitut if it  �mtritau� 
frog begins as early as the monih of March. Formerly, 
by reason of the prolonged thaws, the frogs were de
ceived and made their exit from their winier quarters 
earlier. The spotted frog does not utter melodies of 
long duration, as is the case with his relative the green 
frog, but merely repeats a single note with a surd bass 
voice (Fig. 4). 

As regards the tree frogs and the Pelobatides, their 
voice is sonorous and clear, aud may be compared to the 
sounds of a silver bell. We would remark that it is, for 
the most part, representatives of the Pelobatides that, 
at the beginning of twilight or in the evening, are heard 
repeating th e sound " wok" or " oonk" with a clear 
and sonorous voice at the margin of stagnant water. 
This is w h y  these an imals are called " wok" by the 
peasants in certain districts. As their voice very fre· 
quently resounds on dark nights when the sky is cov
ered with heavy clouds, the people become frrghtened 
when they hear the characteristic " wok" and " oonk, " 
for they see a connection between these strange sounds 
and the tears of the souls of the drowned. It is especi· 
ally in the isolated villages of Russia that this belief 
is prevalent. Numerous examples of it might be cited. 
Thus, the Russian novelist. Ivan Tourgeneff, men· 
tions it in his admirable work, Biej uine Lougue. The 
sounds of these frog'S vary between ·fa and do (Fig. 4). 

It remai ns for us to say a few words concerning the 
" music" of toads. Let us say at once that' it is very 
simple and Hot very harmonious. Here again it is 
during the period of spawning that the most noise is 
made. Their songs vary according to the species. 
Thus, for example, the Bufo variabilis has a harsh, 
jerky voice, while the B. cinerius emits a sound like 
that of the representatives of the Pelobatides, although 

As regards the notation or reproduction of the noises its voice is not so strong. As for the rush toads, the 
of the frog, that is not any easy thing to do ; far from male of which is provided with a vocal sac, and which 
it. Yet Landois has endeavored to note a few of the makes itself heard at the beginning of twilight, they 
" songs" that ring out upon the edges of the ponds cry now " glookglook" and now " rahrah." like the 
an d swamps, and it must be confessed that the attempt frogs. Mr. Zograf, moreover, tells us that he has heard 
of this learned author has not been entirely unsuc- them utter a prolonged " Ker.r-r-r-r. " 
cessful. Thus, the music of Land ois, executed by a In a general way the sounds of frogs may be reg
harsh, youthful voice, is capable of recalling pretty istered as follows : " Brekeke-brekeke. krekete I 
closely the croaking of the green frog. The m usic in Kpate too-oo-oo I brekete. brekete I brekete, kwarr, 
question is given in Fig. 1. brekete, too-oo I"-La Science en FamilIe. 

Although the notation of the croaking of the green • ' .  • 
frog (Rana esculenta) is difficult, the regist ering of the " DRY CELL " MEDICAL BATTERIES. 

jerky notes of the spotted frogs and tree frogs is quite The illustration represents a new form of .. Dry Cell " 
easy. The spotted frog, w h ich is generally considered Faradic Battery, placed on the market by Queen & 
mute, nevertheless utters shrill sounds and plaintive Co. (Inc. ), of Philadelphia. This type is specially 
cries when it is struck or when it is attracted by a adapted for home use (preferably under the advice of 
mole or some aquatic rat. It has none the l ess a a' physician) and is extremely compact, convenient to 
" song, " which is quite simple. it is true, at the period handle. and durable, thus bei ng admirably suited for 
of spawning. carrying about when traveling. The cells are sealed, 

It is well to take into consideration the fact that the I so that there is no leakage of acids, as in older forms, 
males alone " sing." We kno w  that the period of spawn- and the battery is perfectly clean and " nice." 
ing with the spotted frog is relatively early as com· Three sizes are made. all mounted in handsome 
pared with that of the green frog. As soon as the first mahogany boxes. Size No. 1 contains two cells and 
spring pools appear and the snow disappears from the will produce a current stronger than most people can 
fields and meadows, the spotted frogs come forth from endure, which, however, can be graded down so as to 
their win ter quarters and proceed to deposit their be imperceptible to the most sensitive natu re. The 
spawn upon the edges of the ponds. Mr. Zog-rar re- change is effected grad ually, by slid ing the secondary 
ates that in the vicinity of Mosco w the music of this coil on and off the primary. A - special switch shuts 
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current off entirely when the case lid is closed. Size 
No. 2 is larger than the preceding, and contains four 
dry cells instead of two. There is also a difference in 
the method of current regulation. which in this style is 
accomplished by a switch " controller." Battery No. 
S or Physician's Battery No. 1 is the largest of the series, 
and is amply sufficient for the requIrements of most 
doctors who want a compact and portable apparatus. 
The cell block contains six cells. which produce a very 
powerful current. Samples of the batteries were ex· 
hibited at the World's Fair and received the high est 
award for " compactness ; range of action ; efficiency. 
and beauty of workmanship." The examining j ndge 
was Dr. W. J. Herdmann, of Ann Arbor, Mich.  
When the cells in any of the above become exhausted 
(which occurs only after long service), they can readily 
be renewed at a slight expense. by sending < the con
taining block to the makers. 

. .  ' .  
THE HARMLESS SMOKER. 

The design shown in section in the illustration, 
which has been recently patented by Mr. Ryerson D. 
Gates, of Chicago, has already been introduced to a 
considerable extent. the object of the device being 
to break off and cure the tobacco habit. T h is is ac
complished by means of a delusion which does not 
deprive the " user of the weed " of the pieasure of 
smoking, but does away with the evil effects of the 
habit. With it, one 
smokes a cigar without 
drawing a n y  smoke 
into the mouth or down 
into the lungs, and is 
at first so deceived by 
the effect as not to dis
tinguish the difference. 
A rubber bulb, C, is 
in free communication 
with a chamber, D, in 
the base, with which 
the stem, F, is con
nected, and by draw
ing on the latter the 
suction causes sufficient 
collapse of the bulb
which is shown in col
lapsed form in the pic
ture-to create a par
tial vacuum in the surrounding smoke chamber. B. 
This draws the smoke through th e small end of the 
cigar. placed i n  the tip, A. and when the lips are opened 
in the natural way the expansion of the bul b forces 
the smoke out of a valve, E. immediately below the 
nostrils, but no smoke comes out of the mouth. It 
is impossible to get any nicotine in the mouth by 
smoking in this way, and cancer of the throat and 
similar troubles caused by smoking are simply out of 
the q uestion. 

. . .. 
UTILIZING Tn WATER POWER OF NIAGARA FALLS. 

In the SCIENTIFIC AMERICAN of March 5, 1892. we 
gave a full description, with numerous illulStrations, of 

GREAT TUNNEL AND ONE OF THE WHEEL PITS AT NIAGARA FALLS. 
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prop of flesh. What would the men who thought out 
this, who beat it out. who touched it into its polished 
calm of power, who set it to its appointed task and 
triumphantly saw it fulfill this task to the utmost of 
their will, feel or think about this weak hand of mine, 
timidly leading a little stream of water color which I 
cannot manage, into an imperfect shadow of something 
else--mpre failure in every motion, and endless disap
pointment ? What, I repeat, would these iron-domi
nant genii think of mp, a!ld what ought I to think of 
them ? ' . . . ' . 

the work on the great water power tunnel, 7,250 feet 
long, at Niagara Falls. showing also the extensive 
scale on which the supply canals were laid out, and 
the general arrangements for utilizing a water power 
of about 125,000 horse. The first mill to make use of 
the power rendered available by the tunnel was that 
of the Niagara Falls Paper Company, for some months 
past using 3,000 horse power, to be increased to 6,000 
horse power. A concrete subway is also ready for the 
wires of the Pittsburg Reduction Company, whose 
plant is about 2, 500 feet from the power house, from 
which the company will be supplied with about 3,000 
horse power for use in the reduction of aluminum. DECISIONS RELATING TO PATENTS. 

The arrangements for the electrical transmission of 17. S. Circuit Court-District of Massachuselts. 

power to the city of Buffalo ' are also nearly com- EDISON ELECTRIC LIGHT COMPANY ET AL. V. BOSTON 
pleted. This power is to be transmitted by means of INCANDESCENT LAMP COMPANY ET AL. 

wires carried upon poles from a 50,000 horse power This was a suit by the Edison Electric Light Com· 
electric station which the Niagara Falls Power Com· pany and others a,gainst the Boston Incandescent 
pany have near completion on the main canal. The Lamp Company and others. Complainants moved for 
right of way has been acq uired, and all the contracts a preliminary injunction. 
made for two lines, one of which crosses Grand Island Colt, J . . 
while the othpr follows down the !;ohore. Two lines The second claim of the Edison incandescent lamp 
are provided that one may be held in reserve, the line patent (No. 223,898) is for " the combination of carbon 
through the island being 13% miles long while that filaments with a receiver made entirely of glass and 
fo]]owing the shore has a length of 18� miles. The Cat- conductors passing through the glass, and from which 
aract Construction Company also own a controlling in- receiver the air is exhausted, for the purposes set 
terest in a company which is developing the water power forth. "  
o f  Niagara on the Canadian side o f  the river, and wires The defendants' lamp, constructed after the Pollard 
from the Canadian station join those of the main line patent of November 1, 1892, contains all the elements 
on Grand Island. Thp transmitting line reaches Buf- enumerated in this claim, namely : a carbon filament, 
falo just inside the city limits, where the power will be all-glass receiver, from which the air is exhausted, and 
taken by a Buffalo company formed for its distribu· conducton;, passing through the glass. The only dif
tion in the city. ference between the two lamps is that the defendants 

In the electric power station three turbinps of 5,000 use a fiIe of powdered silver for the conductors pass
horse power each are in position, and the dynamos are ing through the glass in place of platinum wire, which 
ready to be placed. They are of the W Astinghouse al- Edison points out in the specification of his patent as 
ternating system, each with its revolving field directly the material to be employed and which is always 
connected to the vertical sha.ft of a 5,000 horse power found in the Edison lamp of commerce. In other ra
twin turbine built from prize designs, furuil!hed, after spects the lamps are identical. " While Edison uses 
a severe competition, by MAssrs. Fuesch & Piccard, of platinum wire, he does not limit himself to this form 
Geneva, Switzerland. The wheels are of the Fourney- of conductor in his claim. The language of the claim 
ron or Boyden type, and work 250 revolutions per is " conductors passing through the glass," and there· 
minute under about 140 feet head. They are of cast fore, on its face, the claim covers all kinds of material 
bronze of the quality used for propellers of steamships. capable of carrying the electric current. If the claim 
The water is delivered through a spven foot penstock had been limited to conductors of platinum wire, as 
into the center of the turbine, being discharged upon the fiIament is limited to carbon, the case might be 
the 32 blades of the wheel through directing passages different. 
formed by 36 defiecting plates. It is expected that the The invention of Edison resides in the carbon fila
governing mechanism will control the speed under 01'- ment. The other elements of the combination were 
dinary changes of load with a variation so slight as to old and subordinate and represent, so to speak, only 
be hardly perceptible, gates controlled by the governor the environment of the filament. For this reason I 
opening more or less of the discharge opening, and do n()t think the court sliould"seek tO Testrfctthe ptaiii 
the efficiency of the wheel being proportionally main- meaning of the language of the claim. And there is 
tained with only a third of the full gate opening. The another reason for giving the claim a broad construc
weight of the vertical shaft in the wheel pit is sus- tion. Edison made an importa.nt invention. He pro
tained by closing the bottom of the casing and causing duced the tirst practical incandescent elActric lamp. 
the water to push upward upon the underside of the The patent is a pioneer in the sense of the patent law. 
disk carrying the blades of the upper turbine. The It may be said that his invention created the art of 
shaft is of rolled steel tubing about a foot in diameter, incandescent electric lighting. Where a valu8,ble in
with smaller solid portions in the journals, and no fly vention has been made, the court will uphold that 
wheel is required, the hAavy fields of the dynamo which was really invented and which comes within 
carried on the shaft affording sufficient momentum any fair interpretation of the patentee's claim. (Mer-
and inertia. rill v. Yeomans, 11 O. G. , 270 ; 94 U. S. , 568, 573 . )  

The dynamos are constructed upon the two·phase The argument of the defendants is that this claim 
alternating current system, with stationary armature of the Edison patent must be limited to the use of 
and revolving fields, and are designed to generate a platinum wire as a conductor, or its known equiva· 
potential of 2,000 to 2,400 volts, which will be increased lent, and that powdered silver was not a known equiva
or diminished by step-up or step-down transformers lent at the date of the Edison patent. Looking gen
for transmission or local use. Motor generators will erally at the state of the electrical art at the date of 
be run for the production of continuous current when the Edison patent and comparing platinum . wire and 
required, so that the station will be able to furnish powdered silver simply as elements, apart from any 
continuous or alternating current of any potential. flpecitic combination or invention, it cannot be said 
Two-phase Tesla motors will be used. The station iii . that one was not a known equivalent of the other, 
designed eventually to comprise ten units of 5,000 horse because powdered metals, including silver, have been 
power each, and the wheel pit and building will be ex- recognized since 1860 as cond�ctors of electricity. In 
tended toward the river and new wheels put in as reo asserting that powdered sUver was not a known 
quired. Meantime power from the station itself will equivalent of platinum wire, the defendants must 
be available for carrying on the work, extending the mean that it was not a known substitute in the com
wheel pit and the main tunnel, and the many mechani- bination or invention of the Edison patent or in the 
cal operations connected with grading and inaugurat· art of incandescent electric lighting, and I think the 
ing the industrial city which will grow up about · this evidence proves this to be true ; but, in dealing with 
source of cheap and continuous power. an invention which is broadly new, I am not prepared 

. . . . .. 
Ruskin on the Locomotive. 

In a recently pnblished volume of lectures by Ruskin 
he says � 

. 

" I  cannot express the amazed awe, the crushed 
humility, with which I sometimes watch a locomotive 
takes its breath at a railroad station, and think what 
work there is in its bars and wheels, !tnd what manner 
of men they must be who dig brown ironstone out of 
the ground and forge it into that I What assemblage 
of accurate and mighty faculties in them : more than 
fleshly power over melting crag and coiling fire, fetterc 
ed and finessed at last into the precision of watchmak
ing: Titanian hammer strokes, beating out of ' lava 
these glittering cylinders, and timely respondent 
valvps, and fine·ribbed rods, which touch each other 
as a serpent writhes in noiseless gliding, and omnipo
tence of grasp: infinitely com plex anatomy of active 
steel, compared with which thp skeleton of a living 
creature would seem, to a careless observer, clumsy 
and vile-a mere morbid secretion and phosphatous 

to accept the proposition that. in order to coustitute 
infringement, an equivalent in a patented combina
tion must have always been known at the date of the 
patent or must have been such as would occur to a 
skilled mechanic exercising only ordinary mechanical 
skill. 

While the language of the Supreme Court in Rees v. 
Gould (15 Wall. 187) and other cases seems to support 
the defendants' contention on this question, the later 
decisions by that court are not reconcilable with the 
broad proposition that in all cases the substitution of 
.an equivalent will avoid an infringement, provided it 
was not known at the date of the patent, using the 
word " known" in its ordinary sense. (Morley Sewing 
Mach . .  Co. v. Lancaster, 47 O. G:, 267 ; 129 U. S., 268 ; 
.9 s.�p. Ct., 299 ; Clough v. Barker. 22 O. G., 2157 ; 106 
U. S.,  166": 1 Sup. Ct., 188 ; Uhion Paper Bag Machine 
Co. v. Murphy, 13 O. G. , 366 ; 97 U. S., 120. ) In the 
Morley case, Mr. Justice Blatchford, speaking for the 
Court� says : 

" A  difference in the particular devices used to ac-
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complish a panicular result in such a machine would 
always enable a. defendant to escape the charge of in
fringement, provided such devices were new with the 
defendant in such a machine, because, as no machine 
for accomplishing the result existed before that of the 
plaintiff, the particular device alleged to avoid in
fringement could not have existed or been known in 
such a machine prior to the plaintiff's invention." 

In that case the patent was for a machine for auto
matically Fewing shank buttons to a fabric, and it was 
the first machine to accomplish this result. In the 
defendant's machine the feeding and sewing mech· 
anisms were new and had been patented, yet the 
Court hpld that it infringed the Morley patent. The 
feeding and sewing devices of the Lancaster machine 
in the art of automatically sew ing shank buttons to a 
fabric were as unknown at the date of the Morley 
patent as a conductor made of powdered silver at the 
date of the Edison patent in the art of incandescent 
elpctric lighting. 

In dealing with a pioneer invention which creates a 
new art it hardly seems logical or reasonable to say 
that. because in the progress of such art some new sub
stance or device has been discovered which can act 
as a substitute for one of the elempnts of the patented 
invention, any C''le can appropriate the invention by 
the employment of such substitute ; and, further, if 
equivalency signifips equivalency in the particular 
combination or invention, it is difficult to point out 
in this class of cases what known equivalents existed 
at the date of the patent, for the reason that the com· 
bination of elements in which the invention is em
bodied was first made known by the patentee. The 
doctrine of equivalents as applied to primary inven· 
tions rests upon a more satisfactory basis by the elimi
nation of the qualification of age or time and by hold
ing those things to be equivalents which perform the 
same function in substantially the same way. The 
fundamental question is whether the alleged infringer 
makes use of the e8sence of the patented invention, 
not whether he has adopted a known equivalent or 
made a patentable improvement on the invention. 

The moti¢'for preliminary inj unction is granted. 
.. .  e . ..  

Tu berculosis and Butter. 

It is hard to get away from the nlalign influence of 
the cow. Such at least is the case if we may trust the 
investigations of bacteriologists and sanitarians. The 
statistics of slaughtered animals in Prussia, Hanoyer, 
Switzerland, and other European countries show that 
from 2 to 12 per .cent of, the. cattle ·8Jl6 tubprculous, a.nd 
though their flesh is not often dangerous, yet the milk 
must in most cases have been so. We can guard against 
tuberculous milk by steri lization, but now danger is 
threatened us from the butter. Several years ago Heim 
showed tbat butter from tuberculous milk contained 
bacilli and could produce infection. Bang (Deut. 
Zeitsch. f. Thiermed., vii. ,  p. 5) reached similar con
clusions. 

Professor Roth, of Zurich, has, however, recently 
made experiments of more striking significance (Cor
respond. bl. f. Schweit. Aertz. ) He went into the 
markets and purchased butter from twenty different 
sources representing different cantons of Switzerland. 
He then inoculated guinea pigs with this butter. In 
eighteen series of experiment .. the results were neg'a· 
tive, but in two the inoculations were followed by 
tuberculosis. In other words, ten per cent of the but
ter of the S wiss markets contained tubercle bacilli 

Quite independently of Roth, Dr. Brusaferto, of 
Turin, made experiments with the butter of the Italian 
markets. In nine tubs he produced infection once, 
which gives about the same proportiop. as Roth's. 

It is not to be supposed that 10 per cent of ·market 
butter is necessarily dangerous, for in many instances 
the number of bacilli is small and quite unable to cope 
with the j uices of the stomach. Still, infected butter 
is not safe to the predisposed, and the fact of its exist· 
ence in Europe at least should be borne in mind. What 
makes the matter additionally serious is the fact that 
there is not, so far as we know, any practical way of 
sterilizing butter.-Medical Record. 

Bountl ng Photographs. 

The satisfactory mounting of photographs is a tron· 
blesome operation, and the following suggestion from 
a contributor to the Outlook may be of assistance to 
amateurs : I have found a method by which a photo
graph or pngraving can bp mounted on the thinnest 
paper without curling or wrinkling. If the picture is 
a photograph, it should be ironed out smooth with a 
hot iron and then trimmed Mix a little gum arabic 
in hot water, so as to make a rather thick mucilage. 
Place the picture on the page in position and mark 
just inside the corners. Remove the picture and take 
some of the mucilage on a ruling pen and dra w a heavy 
line of mucilage from one point to another, so as to 
make a line of mucilage all around the place where the 
picture is to be. As soon as thp mucilage is sticky put 
the picture in place and a book over it to keep it fiat. 
When dry, you will have a smooth mount that will not 
curL 
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THE GREAT CHICAGO CANAL. the population increases, the narrow portioDil can be The Golde n  N u mber and Us Use-the App�ox" 

The headwaters of the Des Plaines River lie in Wis- dredged out. mate New Moon f'or '.I'wo Ceutu rles. 

consin near Lake Michigan. The river runs to the The portion of the canal "now befng constructed is The golden numbers of a year are the numbers for 
south approximately parallel with the western shore of in the hands of numerous contractors, and for exe- any year in the metonic cycle of 19 years, on which the 
the lake, and, after it has reached the parallel of cuting the work these coutractors have selected their new moon falls upon the same day of the year as it did 
Chicago, trends to 1lhe southwest, and passing through own plant, and the consequence is that the most in the same year of the last or previous cycles. 
Joliet, joins its waters with those of the Kankakee varied class of machinery is employed on the works. The metonic cycle. had a Greek origin, and was made 
River, forming the Illinois River. The combined Our ilinstrations give examples of the more striking to commence with the year in which the new moon 
waters run through the chanuel of the Illinois River and original types. Fig. 1 shows the direct applica- falls on the 1st of January; and as this happened in 
to the Mississippi, emptying into it a short distance tion of horse power for excavation in the New Era the year preceding the commencement of the Christian 
above the mouth of the Missouri River. Through the grader. This great machine, drawn hy its team of era, hence to find the golden number for anYiyelltr, add 
city of Chicago winds the small stream called the eigbt draught animals, cuts away the soil and delivers 1 to the date and di vide by 19. The quotlent)s the 
Chicago River, a devious creek with several branches. it one side to a spout by belt conveyor. At the end of number of cycles elapsed, and the remainder is the year 
This enters into the lake. A distance of a little over the spout team after team draws its wagon to receive of the cycle, or the golden number. Should there be 
ten miles intervenes between the lake shore and the the spoil, the work going on practically without break. no remainder, the year will be the last of the cycle, for 
Des Plaines River at Chicago, while between the It has been applied for removing the upper seven feet which 19 is the golden number. 
Chicago River and Des Plaines River but two miles in- of earth on some sections. By tabulating the golden numbers to correspond 
tervenes. At present much of the sewage of Chicago Fig. 2 shows one of the. high power derricks, whose with the months and days for one cycle, they will cor
runs into the lake, threatening with contamination operations are obvious. With its long booms and respond with the numbers for any cycle for one or two 
the water supply of the city, notwithstanding the fact rotary movement it transports the material from the centuries in which there is no leap year at the begin
that the intake of the water works is situated some center of the canal to the banks, perpetually turning ning of a century, and will be reliable to the fraction of 
miles out in the lake. Largely to avoid this contami- about on its own axis. These have not proved as a day, which may, in a few cases. make the tabulated 
nation, the great drainage works which we describe economical as anticipated. date have an apparent variation of one day, but mostly 
and illustrate have been undertaken. Hydraulic dredging has its exponent in the Bates with an error not exceeding 12 hours. 

It will be seen that at Chicago there is a true divide, hydraulic dredge, shown in Fig. 3. used for cutting In the following table the golden number, as in 
the waters ou the east pouring into Lake Michigan, away peat and similar materials. From the booms in the computation above stated, will be found , in the 
and on the west reaching the Gulf of Mexico, through front of the dredge is suspended what may be called a column of the months opposite to the day of the 
the channels of the Des Plaines, Illinois and Mississippi giant milling machine-a wheel with blades rotating month, and by tracing the golden number for the 
Rivers. Should the divide be pierced, the waters on a horizontal axis and cutting through the turf to year through the monthly columns, the days of new 
of Lake Michigan would run into the Gnlf of Mex- right and left as the dredge is moved and fed to its moon throughout the year will be shown approxi
ico as well as into the Gulf of St. Lawrence, and an work. From the vicinity of the cutting wheel a pipe mately within the fraction of a day. For example, for 
internal waterway from the British Provinces through runs to the dredge, connected to a rotary pump, by 1895 : 1895 + 1 = 

18
19
96 

= 99 cycles and 15 remainder, 
the St. Lawrence and the great lakes to the Gulf which the material is pumped through the long pipe 
of Mexico would be created. At present work is ' seen running astern fioated on pontoons, and which 
being done on thiR connection, and if all goes well by may deliver the soil 3, 000 or more feet away. These 
1896, the city of Chicago will have internal water dredgds average a rate of :1 00, 000 cubic yards per 
communications with the Gulf of Mexico-commu- month, which, as it includes delivery as well as re
nication to be utilized for the tranportation of freight., moval, is a most remarkable result. 

which is the golden number. 
In the table this falls on January 25, and tracing the 

number through the months, February 23, March 24, 
and consecutively one day later through the following 
months of the year. 

as wel l  as for the disposal of her sewage. Fig. 4 shows one of the most striking machines and TABLE OF APPROXIMATE NEW MOONS FROM 1801 TO 
While the operation of merely effecting water com- an impressive view of the work. Here are shown two 1999. 

munication between the Des Plaines River and the of the giant Brown cantilever machines, working in a 
lake by the Chicago River would be comparatively a rock section. The sides, nearly vertical, h!Lve been cut 
small affair, the necessities of the case are such as to in the solid rock by a channeling machine of which 
involve very extensive work and the excavation of 57 have been employed at one time on the canal. On 
one of the great canals of the world. The Das Plaines the bank the cantilevers travel on rails. The sloping 
River in some seasons runs almost dry, so that its . trusses provide an inclined track for carrying up the 
entire fiow could pass through a six inch pipe ; at loaded buckets and delivering their contents far up 
other times what is described as a majestic flow of on the bank. The great trusses are 342 feet long and 
water, flooding the whole of its valley and passing each machine disposes of 600 cubic yards per day, 
through it at the rate of 800,000 cubic feet per minute. principally of rock blasted out by dynamite. One of 
In order to secure the construction of a canal through these machines can deliver material from the far side 
the valley of Des Plaines River, a "new channel in of the canal over a mountain of debris 90 feet high. 
places has been made for the river at an outlay of They are considered to represent the highest degree of 
nearly $1,000,000. This alone involved the excavation efficiflncy. 
of 13 miles of new river channel, parallel with the Fig. 5 shows work on a rock section executed by 
main drainage channel, and 19 miles of levee had to cable conveyors. From trestle work abutments mov
be used to keep the water of the Des Plaines water- iug on tracks, cables are carried clear across the cut 
shed out of the canal. The latter has to be restricted and are used for conveying the material to the side. 
as far as possible to the one function, the conveying As improved since their introduction, they compare 
of sewage of Chicago. diluted more or less with the with the cantilevers. Their original cost is about 
waters of Lake Michigan, to the lower Des Plaines one-half that of the cantilevers. In the backgromid 
River, near Joliet. of this cut can be seen the channeling machine at 

The levels of the canal are referred to as what is work, to whose operations are due the great regularity 
known as the Chicago Datum, 579 ·61 feet above the of the side wal ls. These vieW!! present some of the 
sea level of Sandy Hook, N. J. The bottom of the principal machines used, but cannot give an idea of 
canal begins 25 feet below this level, and mnning on a the grand scale of the operations. The fact that seven 
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down grade, follows the Des Plaines Valley to Joliet, tons of dynamite are used in a day in the removal of e ' .  , • 
where it is to join the main river. From the mouth 14,000 cubic yards of rock gives an idea of the unpre- Hl.1orleai and 'rradltlonal .&ccoon1s of' 'the Fall 
of the Chicago River to Joliet is a distance of 35 miles. cedented magnitude of the operations. of' Aerolites. 

This involves considerable excavation, reaching in The cross section of the canal varies. In rock a Every country and every age has its historical, semi
places a depth of nearly afty feet. The present aspect uniform width of 162 feet to a depth of 22 feet is pro- historical, or traditional stories concerning immense 
of the works is q uite impressive. At places in the vided for ; in earth a width of 202 feet at the bottom is stones falling from the sky, or more properly, from 
rock the excavation is practically completed, while else- provided for, of the same depth. This gives a larger space. Levi tells of a whole shower of aerolites which 
where operations in earth, peat, and rock are actively cross section of prism than that of any canal in exist- fell on the mountains near Rome in the year 654 B. C. 
in progress. The general course of the canal is slightly ence. The nearest approach to it among existing canals The Arnndel marbles (marble tables giving the 
sinuous, and the parts under contract between Lock- is the North Sea Canal,and of canals in existence or pro- events of the Grecian history from 1582 B. C. to 624 B. 
port and Chico,go are divided into 29 sections, each posed the Nicaragua Canal comes the closest. C. in chronological order) give an account of a great 
section approxiCnately one mile in length. The grade The work is under the charge of the Trustees of the stone which " fell down from heaven " at lEogost.ami 
to be followed is so steep-about forty-two feet in four Sanitary District of Chicago. The State of Illinois, about the year 467 B. C. Pliny, who died in the year 
miles, at the steepest part-that a very strong current by statute passed in 1889, provided for the incorporation 79 A. D. , says that in his time the " great air stone " 
would be established. For reducing the fiow, accord- of sanitary districts. The sanitary district of Chicago mentioned in the foregoing was still to be seen on the 
ingly, controlling works are to be introduced at the applies to al. the city north of Eighty-seventh Street Hellespont, " and," he quaiutiy adds, " it is even now 
western end for keeping back the fiow. As it is pro- together with some 43 square miles .of Cook County. of the bigness of a wagon." 
posed to use the canal for bara-es, some of which will A population of about · 1,400,000 inhabits the dis- Sinee the opening of the present century there have 
be 500 or 1. 000 tons capacity, provision will be made trict. The trustees are elected by popular vote and been several well attested instances of falls of stone 
for passing around the dams by means of locks. are quite distinct from the municipal government of from the regions of space. In the year 1803 a perfect 

The great freshets to which the Des Plaines River Chicago. They have the right to collect taxes to de- sh ower of litho missiles fell in the farming country ad · 
is exposed brings out the q uestion of supplying an finite amounts stated in the law, and they can also jacent to L'Aigle, France, upward of 3, 000 separate 
adequate outlet for water. Accordingly, a spillway is issue bonds for the prosecution of their work. stone!' falling upon a wedge-shaped section of country 
provided at the h ead of the river works proper, or The estimated cost for the work is $21, 799, 293.82 eight miles long by about four miles wide . 
.. river di version," as it is called, which are to be so Operations began on September 3, 1892. November 1, Aerolites, or " meteorites " as they are sometimes 
proportioned that when the flow exceeds 300,000 cubic 1896, is set as the probable date of completion of the called, usually fall singly, sometimes in pairs, and less 
feet per minute, the excess will fiow over the spillway entire work. The cutting represents two-thirds of the frequently in showers, as was the case at New Concor
and toward Chicago, finally going into the lake. cost of creating a channel from Chicago to the Mis- dia, 0. , in 1860, when nearly 200 red-hot stones fell in a 

The river d iversion channel on the bottom is 200 sissippi. Federal work on the Illinois and Mississippi field in broad daylight. 
feet wide; side slopes. 1%, to 1. Its general grade is Rivers is needed to eomplete the waterway from Up to January 1, 1894, there had been between 300 
0·12 per 1, 000 feet, The canat' proper varies in width, Chicago to the Gulf of Mexico. and 350 instances recorded of stones falling from the 
�ts maximum section providing for a total fiow of 600,000 .. , • I .  unknown regions outside of our atmosphere, and in 
cub,ic feet per minute, enough for the sewage' of a TWENTY-FIVE miles of the Congo Railroad, forming eight of these the fall was in the shape of " showers," 
population of 3, 000, 000. This il the legal capacity of the ftl'llt section between Matang6 and Keng6, are now three individual missiles numbering from 10 to 5,000 and 
the canal. In softer ground, however, where dredging completed. The work has cost $100,000 a mile. The of all sizes, from that of ail orange to immense blocks 
at any time will be applicable, the channel is reduced line will be 98 miles long in all, and will connect the of strange combinations of minerals wei�hine hun 
to about one-half this capacity. The idea is that, as immeIllle waterways above Stanley Falls with the sea. dreds of tons.-Baltlmore Herald. 
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THE METROPOLITAN CLUB. 

New York is now as much a city of clubs as London, 
and it is possible to find in the metropolis clubs for 
nearly every phase of social life, religious belief, or 
political opinion, while nearly all profes8ions and 
nationalities are represented in the long list of clubs 
devoted to riding, driving, fencing, whist, chess, danc
ing, dining, and many other interests and am use
ments. One of the youngest but most prominent 
of the clubs in New York is the Metropolitan Club, 
whose palatial club house at Sixtieth Street and Fifth 
A venue forms one of the ornaments of that beautiful 
part of the cit.y. The Metropolitan was organized 
February 20, 1891, in order to fill the want of those 
living in the upper part of the city near the Central 
Park, none of the leading social clubs being within a 
mile or more of that part of the city. The club house 
was opened last spring, and is probably the most mag
nificent club building in the world, costing', including 
the ground and furnishings, about two millions of dol
lars. The plot of ground measures one hundred by 
two hundred feet, while the building is ninety by one 
hundred and eighty-five feet, and is one hundred 
feet high. The edifice was constructed from designs 
furnished by Messrs. McKim, Mead & White, the well 
known architects of the Madison Square Garden. 

The club house is built of white marble and is con
structed throughout in the most fi.reproof manner. 

J c itutif ic  �mttintu. rOCTOBER 20, 1894. 
illustration gives a view . of , -the main entrance �nd The machine for testing the end urance of oil is con-
driveway on Sixtieth Street. structed as follows : A shaft thirty inches long, turn-

.... f.',' ." -- - ' - ed and ground to two and one-half inches in diameter, 
Petroleum as a LubrIcant. snpported at each end by bearings and arranged to ro-

We give below an abstract from a paper read . by A� tate at various speeds ; a pair of half-moon boxes is 
W. Harris, Providence, R. I., president of the Harris liicely fitted to this shaft. Immersed in a cavity filled 
Oil Co. ; on the history and use of . petroleum. · .After with oil in the top box is a thermometer, altd oil holes 
reviewing the history of the discovery of- petroleum,-. made to receive a given quantity of oil to be tested. 
the writer says : The boxes are held together by a weighted lever, 

The peculiar advantages of petroleum as a .. hibrroant thrusting. the boxes against the shaft with the required 
over all other oils are its non·oridizable, properties. pressure per square inch. One end of this shaft i8 fit
This means its freedom from gumming and ' acids • .  , AU ted to a dynamometer to denote the friction between 
other oils, animal, fish and vegetable, which were used boxes and shaft. When the shaft is set in motion the 
prior to petroleum, are desti'uctive to metals, and 'this temperature of the boxes is noted ; also the increase of 
destructive action is more noticeable where:these oxidiz- friction by the dynamometer. As the box commences 
able oils are used to lubricate the valv@s, cyllnoer and to increase in temperature, and the oil is partly con
other internal parts of the steam engine. ' Tbisdestruc- sumed, the friction on the dynamometer increases. 
tion is ·accelerated by the high degree of steam- heat, The number of minutes is noted from the starting up 
which causes the quick generation of stearic, margeric to stopping, and the result of the test is as follows : 
and oleic acids, that rapidly act on the metal surfaces;' Eight drops of oil are used for the test of , 30 gravity 
honeycombing them and eating them away. , [,  - -and of 350 flash test, which lasted, under a pressure 

I wish now to add a word on the importance of tern-' of 400 ponnds to the square inch, twenty minutes. 
perature to lubrication.  The uniform temperature The reading of the thermometer to start with was 70° ;  
where machinery is operated is  a very important fac- at the close of the test, 140°. Amount of power consum
tor, as well as the uniform g'ra vity and cold test of the ed by the dynamometer to start with was one·sixteenth 
oil to lubricate it, as is illustrated by the ordinary of a horse power ; at the termination of the test, one
drop-feed lubricating cup, which is regulated by the ei�hth horse power ; revolutions of shaft, 400. An
opening or closing of an aperture near its base. lt is other oil may be tested under the same conditions and 

� 
. ; . �,": .• 

MAIN ENTRANCE, METROPOLITAN CLUB, NEW YORK. 

Our illustration shows one of the salient features of I plain to be seen that ItS often as the temperatul'e of the 
the entire structure, the main entrance, The beauti· atmosphere changes, or the g'ravity or cold test of the 
ful gates and grilles were made by John Williams, of oil is changed, so will the quantity' of the oil fed through 
this city, and are fine examples of artistic iron work. The the aperture of the cup vary in furnishing the uniform 
portion of the building shown through the main gate quantity necessary to lubricate the machinery proper
is the ladies' annex, an arrangement similar to that ly. Many expensive accidents have been caused by 
adopted in the Somerset Club, Boston. The court neglecting to observe the above factors. 
yard is of ample size. Lubrication is a very important factor in engineer-

The great hall is a magnificent affair fifty-two by ing ; every engineer should understand how to deter· 
fifty�five feet and forty-five high, and is lined entirely mine its value by testing. The various tests to deter
with marble of different kinds. mine the value of petroleum are as follows : The flash 

The rooms are furnished in the most sumptuous or fire test ; the cold test "; the endurance or lasting 
manner, and by no means the least successful feature qualities ; the viscosity. The instrument used for 
of the large drawing and lounging rooms are their determining the flash or fire test of oils is very simple. 
magnificent proportions. The main room on Fifth It consists of a vessel that has a holding capacity of 
Avenue is 85 feet long, and the ceilings throughout two ounces of oil, of the following dimensions : One 
are of magnificent altitude. There are three distinct and a quarter . inches diameter by one and three·quar· 
dining rooms, besides a number of private dining ter inches long. A holder is arrang-ed to hold this cup 
rooms. There is the main dining room for the use of that will admit of an alcohol lamp being applied at its 
members only, and a large dining room for use of visi- base. A thermometer is immersed in it when the oil is 
tors, guests of members of the club, who are not ad- sufficiently heated to generate a flash by the applica
mitted to the main room, and in the ladies' annex tion of a li/!:hted taper to its surface. The gas will 
a delightful suite of rooms, where members may ignite and produce a flash. Quickly observe the record 
entertain ladies as their guest.s. At the top of the of the thermometer. If it registers 360°, the oil is cal l
house are a number of bedrooms rented to members of ed 360 flash · test oil ; if the heat is continued, the oil 
the club, and above ' all the kitchen. A delightful will take fire on its surface, say, at 400°. This is the 
roof garden has been arranged for the use of the tire test, and would be known as 400 fire-test oil. Cold 
members during the summer months. The outlook test can be made by using an ordinary four-ounce bot
from the club windows upon the plaza at the main tIe filred with oil to be tested, a thermometer immersed 
entrance . of Central Park and up and down Fifth in the oil and set in a cool place ; when the oil congeals 
Avenue is not surpassed by anything in the city. Tl1e at. ;ot.,temperature of 35°, this ,it? de[joted the cold test, 

the relative qualities of lubrication and economy in 
telligently compared. 

The viscometer is a substitute for the hydrometer, 
for testing the gravity or density of oils. It is con
structed as follows : A vessel containing' one pint, 
arranged with an orifice of one-sixteenth of an inch in 
diameter, is made at the bottom of. the vessel, a ther
mometer is immersed in the oil and a uniform tempera
ture is maintained. The quantity of oil that will flow 
through this orifice in a given time at a given tempera· 
ture is caned the viscosity of the oil. 

The refiners and dealers have not, to my knowledge, 
agreed to adopt any particular construction of visco
meter as a standard. When there is one universally 
adopted, and the tests cOllie from reliable sources, we 
shall have a standard nnit of viscosity which we shall 
have confidence in. 

• .  e . •  

Spanish Iron Ore. 

Bilbao now suppl ies about a fifth part of the iron 
ore yearly consumed in the United Kingdom. With 
regard to the output of iron ore in Biscay, and exports 
for the last 16 years at the rate of 3, 000, 000 to 4,000,000 
tons per annum, the question has often been raised 
how long the mines may be expected to continue this 
yield. This is a matter very difficult to forecast, but 
it may be observed that the number of mines yielding 
good quality ores is becoming smaller, with the in
evitable result that in the course of time t.he expor
tation will decrease, while the quality will deteriorate. 
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OCTOBER 20, 1 894. ]  Jeitutifit �mtri'Ju. 
A Wire Fence Telephone Wanted. der, driven bj�1\lh1'Shalt radial gear, with eompensat· 

" Down in Texas," says an electrical sal�sm!ln+ i.� ing rock. sl,l�(ts",an<l. all the valve gear except tbe rock 
Electrical Review, " I  think there is a good deniaria shafts .' 6e�ng -interchangeable. The engine keelsons 
for a telephone that can talk over 100 miles of barbed are built in' 'the ship and . the cylinder.s cast with 
wire fence. On the ranches cowboys are kept ' riding brackets attached to be bolted together and to the 
the fence,' that is, riding up and down a sectiou of keelsons. The cylinders are also attached by forged 
barbed wire fence, inspecting it and keeping ' it in steel tie rods to the bed plates and engine frames. 
order. Many ranches are twenty, thirty, and fifty There is one forged steel piston rod for each engine, 
miles square, and if a serious break in a fence is found, with a cross head working on a cast iron bar guide, 
the cowboy must ride back to the ranch to report. the valve stems being '

of forged steel. The crank 
Now if a good telephone could be provided for each shafts are in two sections for each engine, of mild 
section, it would save all that riding. The staples hold- forged steel, 10%, inches in diameter in the journals 
ing the two top wires to the posts could be removed, and 11 inches in the crank pins, there being axial holes 
insulators put in their places, and a man would have a ' 5 inches in diameter through shafts and pins. 

. complete metallic telephone circuit around his ranch." There is to be a complete installation of electric 
.. f e  . ..  

THE UNITED STATES RA M KATAHDIN. 

The possibilities of what may be accomplished by 
the ram in naval warfare have long been the subject 
of argument among naval experts, but the most impor
tant vessel ever specially designed and built for this 
purpose expressly is now nearly ready to be put into 
commission, i. e. , the ram Katahdin, the engines of 
which are shown in the accompanying illustration. 
She was built after the plans of Rear Admiral Ammen, 
with whom the subject had been a favorite one for 
many years. She is a twin screW 'armor-plated vessel 
designed on the long-itudinal and bracket system, 
with an inner bottom extending from the collision 
bulkhead to the stern. The longitudinals and girders 
supporting the deck are to be continuous, converging 
to the stem casting and to the ' stern, the frames and 
beams to be in· 

lights sufficient for lighting all parts of the vessel; and 
arranged in duplicate so as to guard against accident. 
The drainage system is to be so arranged that any 
compartment can be pumped out by the steam pumps. 
The vessel is to be submerged to fighting trim by 
means of valves, one in each transverse watertight 
compartment of the double bottom ; and sluice valves 
are to be fitted in the vertical keel and the watertight 
longitudinals in these compartments. The only pro
jections above the armor deck are the conning tower, 
smoke pipe ventilators, hatch coamings and skid 
beams on which the boats are supported. The vessel 
has no armament, and is to rely entirely on the ram· 
ming for her offensive power. 

.. . . . . 
Protection of I ro n  (JolnlDn •• 

.some experiments were recently made by the Build-

249 
Mending Cracked . Negative •• 

To make a cracked negative fit for use, Dr. Miethe 
recommends the following process : Place the broken 
negative, the film of which must be intact, film side 
down upon a metal plate which has been heated so 
that it can hardly be touched by the hand. The break 
is then covered with Canada balsam, which readily 
melts and fills up the cracks. To give the negative 
more stability, a large piece of the Canada balsam is 
put upon the center of the back of the negative, and a 
clean glass plate the same size as the negative is laid 
over all. The melted balsam spreads out evenly, the 
excess being squeezed out. After cooling, the plates 
are still further fastened around the edges with strips 
of Sheplie gum paper. 

. ' " ' " 
Explosive Coal Do .. t ExpertlDents. 

It is reported that, at the recent meeting in New
castle of the Federated Institution of Mining Engi
neers, some experiments were shown by the Flameless 
Explosions Committee of the North of England Insti· 
tute of Mining and Mechanical Engineers, with the ob
ject of illustrating the effect of coal dust in explosive 
atmospheres composed of a mixture of fire-damp and 
air. The experiments consisted in firing gunpOWder 
into the ordinary air; into an inflammable mixture of 
mine gas, direct from Hebburn Colliery, and air; into 
ordinary air with coal dust in suspension, and into 
ordinary air with coal dust lying quiescent. The shots 
were fired into a specially prepared chamber, consist· 
ing of a cylindrical tube, 100 feet long and 3 feet in 
diameter, made of boiler plates. The tube had safety 

vents at intervals 
t e'r c o s t a l ;  the 
depth of longitu
dina Is and verti
cal keel through
out their length 
to be 24 inches., 
the girders sup
porting t h e  ar
mored deck to be 
15 inches. T h e  
vertical keel, two 
longitudinals, and 
armor s h e  I f on 
each side of the 
vertical keel are 
to be watertight, 
f o r  1lI i n g trans
versely six com
partments, t'he1re
being divided lon
gitudinally by wa
tertight f r a m  e s. 
By this means the 
space between the 
inner and outer 
skins is subdivid· 
ed into seventy
t w o  c o m p a r t 
ments. The trans
verse and longi
t u d i n a l  b u l k
h e a d s  betweell 
inn"er skin and 
deck armor divide 
this space i n t 0 
t h i r t  y compart-

ENGINES OF THE NEW UNITED STATES RAM KATAHDIN. 

along t h e  top, 
closed by wooden 
p i u g s  l o o s e l y  
knocked in; and 
its far end w as 
closed before com· 
mencing any ex· 
periment with a 
sheet of brown 
paper. In the ex
periment w i t  h 
common air, fired 
into by gunpow
der alone, a bright 
flash was observ
ed in the cham
ber ; a n d t h e  
brown paper was 
blown off the end 
of the tube. When 
coal dust was pre
sent, without gas, 
either in suspen
sion or quieEcent, 
the flash was con
siderably bright
ened and length· 
ened ; a n d  n o  t 
o n l y  w a s  t h e  
b r o w n  p a p e r 
blown off the end . 
but a huge cloud 
of smoke was pro
pelled f o r  more 
than 30 y a r d s 

ments, making a total of 102 compartments in the ves- ings Inspection Department, Vienna, on the protection 
sel. The vessel is to be provided with a removable of iron from fire by incasing it with brick. A wrought 
wrought steel ram head, to be accurately fitted and iron column, 12 ft. long, and built up of two channels 
securely held in position in the cast steel stem. The connected by lattice bars, was used. This was set up 
principal features are : in a small chamber constructed of brick, and the col-

Length over all. . .  . . .  . . . . . . . . . . . . . . . .  . . . • . . . . . . . • 243 ft. umn was loaded by levers. This done, it was surround-
Length on load water line. . . . . . . . . . . . . . . . . .  . . . . . .  . . .  242 "  9 in. ed by a 4%, in. brick wall laid in fireclay mortar. The 
Breadth, extreme . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  43 "  5 .. wall did not fit closely round the column, and ad van-
Breadth on water line . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . .  41 " 10 .. tage was taken of this to fix there samples of fusible 
Draught amidships . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . .  15 " 

Displacement . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 2,050 tons. metals, and which should serve as a gauge of the tem-
Indicated horse power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,800 .. perature attained. Various samples of stone concrete 
Speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 lrnots. and other materials were also placed in the chamber 

The outside strake of the deck armor is to be six within the column. This cham ber was then filled with 
iuches in thickness, the next strake inboard to taper split firewood, which was lighted and the doors im
in thickness in its breadth from 5%, to 2%, iuches, the mediately walled up with slabs of plaster of Paris. 
remainder of the deck plating to be 2%, inches in ' After the fire had burned out, the doors were broken 
thickness. including the lower course of plating. '!'he in and a stream of water turned into the room from a 
side armor is to be two strakes in depth, the upper 6 14 horse-power fire engine. An examination of the 
inches in thickness and the lower 3 inches, to be room next showed that the walls of brick laid in Port· 
secured by bolts with counter�unk heads, driven from land cement retained their strength, while most of the 
the outside through wood backing of yellow pine and natural stones left in the chamber had been destroyed. 
two backing plates, each 20 pounds per square foot, The ceiling had been lined partly with plaster of Paris 
and set up with nuts on rubber washers. All hatches and partly with terra·cotta tiles. Both were damaged. 
through the armored deck are to have battle plates, The inclosure round the iron pillars was still standing 
and the smoke pipe and ventilators to have inclined firm, though corners of the brickwork were chipped 1 
armor 6 inches in thickness. The conning tower is to in. or so, and the fireclay mortar was largely washed 
be 18 inches in thickness. out of the joints. On removing · the casing, however, 

There are two engines, horizontal, direct acting, the pillar inside was found to be uninjured, even the 
triple expansion, driving twin screws, the cylinders paint being unscorched, and the fusible plugs only 
25, 36, and 56 inches diameter, respectively, and with showed a temperature of 149 deg. Fah. 
36 inches stroke, common, with 4,800 horse power 
when making 150 revolutions per minute. The main 
steam valves are of the piston type, one for each high 
and intermediate and two for each low pressure cylin-

• • • 
ACCORDING to a French journal, a Geneva firm :Is 

manufacturing phonographic clocks which talk the 
hour instead of striking it. 

from the mouth 
of the chamber, and many of the plugs were forcibly 
projected from the safety vents, being followed by 
rushing jets of thick black smoke, and in some in
stances flame,-suggestive of the explosiveness of the 
mixtures of coal dust and air. The force of the explo
sion of fire-damp and air wa� also well exhibited. 

• f e  . ..  

A Train Wreeked by a Tornado. 

On the afternoon of Sept. 12, a west-bound passenger 
train on the Iron Mountain Railroad at Charleston, 
Mo. , had just reached the city limits when the passen
gers and crew noticed the aPQ:roach of a funnel-shap
ed cloud which was dealing destruction to everything 
in its path, uprooting trees and hurling missiles before 
it. The train and the tornap,o met, and the wind lift
ed the cars and landed t.hem 20 feet from the track, 
almost turning them over. Two persons were killed, 
and 11 inj ured. 

Aside from the wreck, the damage done by the tor· 
nado was slight. Its path was not over 30 yards wide, 
and it did not extend more than a mile. 

Wave Pow-er. 

A correspondent from Maryville, Mo. , who ohtained 
the idea from a spouting rock in California similar to 
the spouting rock of Newport, suggests a plan for col
lecting and utilizing sea water for power. His idea is 
to excavate a conical tunnel in the rock or the buildiug 
of such a tunnel in the sand, through which the waves 
may force water intermittently into an elevated reser
voir; the pipe between the tunnel and the reFervoir be
ing provided with a check valve. The water stored in 
toe reservoir could be utilized for power at pleasure, 
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.& Day on tbe FI.b Hawk. 

BY C1IABLEB BARNABD. 
When the first settlers came to this continent they 

found th e' rivers and the sea swarming with fish. There 
were sh ad and salmon in the rivers ; herring and smelt 
filled every little creek ; mackerel in immense schools 
rippled the waters of the bay s;  cod and halibut could 
be caught in boats off the shore, and oysters and lob 
sters were abundant every where. Now many of these 
fishes are very scarce or have totally disappeared. As 
more people came h ere, m ore fish were needed, and we 
caught them too fast. Then the fishermen began to 
be alarmed, and asked what it all meant. There was 
only one man w h o  could explain the matter-the 
zoologist. 

Now, the zoologist is modest, and he said, very 
plainly, " I  do not know what is the matter, but I can 
find out. Gi ve me a steamboat and I will stud y these 
fishes, and then I can tell you what you h ad better do 
about it. " So it  happened that the government b uilt 
a steamboat and called it the Fish Hawk, and on this 
boat the zoologist has been at work for some time, and 
has learned more about the sea and sea-li fe than we 
ever kn ew before. 

One bright SUl1lmer morning, a few weeks ago, the 
Fish Hawk lay at the Lighth ouse Dock, n ear Tomp. 
kinsville, Staten Island.  As it was vacation time, a 
party of zoologists had been invited to spend a day on 
the boat, and see how the zoologist·in-chief studies the 
lives of fishes who live deep in the sea. So it was, also, 
that the zoological historian came to go. too. It was 
vacation for the visitors. On the Fish Hawk there is 
no vacation. The year round, it sails and sails, search
ing everywhere for new facts about fishes. Part of the 
time it is also b usy hatching young fish. The work of 
this trip was to see h o w  the zoologist gathers up fish
life from the floor of the ocean. We steamed out past 
Sandy Hook and steered away for the Lightship. By 
noon the big hotel on Long Beach could be seen ten 
miles to the north, and Sandy H ook Lightship lay 
about t welve miles to the west. Then we prepared for 
the strange work of the day. 

To understand it all, we must examine the boat as a 
machine, or part of a machine, used by the zoologist in 
his curious studies. T h e  Fish Hawk has two screws, 
so that it can be h andled with the greatest precision, 
one or both of the engines being used to place the boat 
in any required position, or give it any required direc
tion when in motion. The wh eel -house is on the upper 
deck, forward, so that the boat can be controlled from 
a single point. The stout foremast is i l1lmediately in 
front of the w heel-house, and has a long pivoted boom 
like a derrick. At the foot of the mast is a steam hoist
ing engine, controlling a long steel cable. This cable 
is arranged like t h e  hoisting rope of an ordinary der
rick, except that the cab l e, before pa8sing through th e 
boom of the derrick, passes t hrough a pulley attached 
to a powerful steel sprin g placed near the top of the 
ma st. T h is spring is ul!!ed to take up any sudden jerks 
or strains th at may come on the hoisting cable when it 
is in u se, and thus prevent it  from breaking in sudden 
strai ns. This  derrick and cable are the zoologist's fish
ing line and pole. 

For a hook he uses a curious iron frame, shaped like 
the runners of a sledge. This is the mouth or open 
end of a huge woven net, and the whole apparatus is 
caned a " beam trawl. " The net attached to the frame 
when drawn out resembles a h uge purse, the lower 
part ending in a point or little pocket. This end is 
open, but can be securely closed by tying it up with a 
rope. The zoologist uses this great net by dragging it 
over the bottom of the sea, the ship, the derrick, and 
the engines all working togeth er to make its iron run
ners slide over the bottom of the water and scoop up 
whatever fish are in its way. Before we see the zoolo
gist go a-fishing we m ust n otice one more little ma
chine. T n i s  is the sounding wire, for ascertaining the 
depth of the water. T h is is  a fine steel wire wound on 
a spool and carrying at the end a brass weight or 
plum met, having a " grease cap, " or little pocket for 
grease, at the end. Above this is placed a self-recording 
thermom eter. This is arranged in such a way th at, on 
letting a brass weight slip down the wire, the thermo
meter, when IiItruck by the weight, records the tem
perature of the water wherever the glass may be. 

The real work of  handling the great net, or " dredg
ing," as it is called, is performed by th e officers and 
men of the boat. The zoologist's work comes after
ward. So it happened that we all stood on the upper 
deck watching th e performance. It was a curious 
sight. We were all alone on the sea, with only the 
dim, hazy Highlands vil!! ible to the west and th e white 
steamer rolling lazily on the Atlantic waves. The en
gines had stopped, and the boat was drifting on the 
tide. The captain stood at the bows, with the second 
officer at h is side. There was a man at the wheel wait
ing for his commands. There was an officer at the 
bells to control the engines, It man at the h oisting en
gine, a man at the sounding wire, and a dozen sailors 
standing ready by the big trawl. Below, the engineers 
and firemen were aU in place, ready for their important 
though unseen work. An officer also stood ready, 

J , ieutifi, !mtritau. 
notebook in hand, to make a complete record of the 
work. 

The man at the sounding wire began to turn his 
crank and wind in the wire. Then he reported that 
the water was th irteen and a half fathoms deep, and 
the little stone:; clinging to the grease showed the bot
tom to be gravelly. A word from the captain, and the 
hoisting engine began to turn, and the great iron
mouthed net rose in the air, the boom swung out on 
the water, and the net dropped out of sight in a ring 
of foam. The cable went Singing and hissing through 
the green watpr, and in a moment it slackened up-th e 
trawl had reached bottom, eighty feet u n der water. A 
rope fastened to an iron ring that slid along the cable 
was ,drawn tight by the sailors and made secure near 
the bow. Th is brought all the strain on the cable right 
down to the ship's nose, and caused the cable to act as 
an anchor chain. The boat swung slowly round, 
with her head to the wind. One engine was started 
astern, and the boat d rifted slowly backward, dragging 
the great net over the bottom of the sea. 

For ten min utes every man stood in his place in 
silence. The second officer watched the spring at the 
masthead. It was quivering and uneasy, now draw 
ing- out, now pulling back again, as the trawl struck a 
rock or stone heap on th e bottom. The iron runners 
would lift it over fixed rocks, and smaller stones would 
be scooped up by the net,. A man stood with his h and 
on the cable to ascertain by the feeling of the tremb
ling wires whether it was sliding a long easily or j u mp
ing and b umping over rocks. Every man stood watch 
ful and anxious, for a big rock might catch the trawl, 
and every one must be ready to stop th e boat and ease 
up the cable to prevent breakage. It was stran ge, 
fascinating work; but we could not stand watching it 
too long, for the zoologist called his guests to the main 
deck belo w. 

Here the men of science fonnd everything ready for 
their work. Hanging tables had been let down from 
the ceiling, and on these were S('UP plates and bowl s  
filled w i t h  sea water. A wide d oor stood open a t  the 
side, just above the water. Then we heard the bell 
ring, and the boat stopped. Next we heard the rum , 
ble of the hoisting engine overhead, and a moment 
later the huge net was dangling in the air at the door. 
The end was hauled in on deck and opened, and out 
upon the deck poured a lIIass of stones, shells, and 
gravel, 'mingled with clams, crabs, both large and 
small, starfish, lSea·urch ins prickly with spines, sea
anemones, 8ponges, and fish of every kind and shape. 
A big flounder was picked up and sent to th e ship's 
cook, and then the men of science gathered round the 
wet and wriggling heap and picked out th e zoologic 
prizes. Every one engaged in the grand h unt for fisb
life, turning the wet stones over in search of strange 
forms that d well in the still, d ark, mysterious place we 
call the floor of th e sea. Millions of microsco pic crea
tures that looked like bunches of brilliant color, golden 
browns and deep reds, rich greens and tawny oranges, 
were mingled through the flopping-, cra w ling h eap, and 
were quickly carried to the bowls, where they spread 
out like fairy plants in the clear water. Strange eggs 
and cornie baby flounders, with their fu nny eyes all in 
the wron g place, and grinning skates flopped on the 
wet deck ; but nobody seemed to care for common 
fishes. The search was for scarce and uncom mon 
specimens or things that might be useful for study and 
in vestigation . One man wanted polyps for his museum ; 
another wanted fish eggs for the study of embryology. 

Mean while t h e  steamer h ad steamed ahead for a 
mile, and th e h uge trawl was dropped again in the 
green water, and the boat drifted slowl y back ward , 
scooping up more treas ures from the bottom. Four 
times the net was emptied on the deck and zoologic 
treasures were fished out of the tangled mass of shells 
and 8tones. Altogether over one h u ndred different 
kinds of fishes, shellfish , sponges, and other varieties 
of sea-li fe were counted, and the best examples were 
put in alcohol to be carried home to the museums. 

This dredging was really in comparatively sh oal 
water. The same tr" wl b lo\ s  often been used in water 
m an y  hundreds of feet ut'ep. In such deep sea dredg
ings stran ge, wonderful forms of fish -life are brought 
up from the eternal nigh t te at d wells under the At
lantic. The oLject of this trip of the Fish Hawk was 
to show to our little party of studen ts and teachers of 
zoology how the United States Fi�h Commission 
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lators, Pass a law forbidding any one to catch smelts 
in spring. Give the mother fish a chance to rear her 
family, and next year smelts will be plenty. You have 
been killing all th e little mothers. It is no wonder the 
fish are scarce. He says that we must help the sh ad 
by artificial protection. We must raise millions of lit
tle fish, and then big fish will be plentiful again. The 
man of science maps out the floor of the sea, studies 
the supplies of fish food, studies the temperature of 
t h e  water, points out in what seasons fish are plentiful. 
He studies fish-life that it m ay be more abundant and 
that we may not, as we have done in the past, waste 
t h e  wonderful wealth that comes out of the sea. -The 
Outlook. 

.. . . . . 
The I lItillence of" Trltles. 

Jefferson was fond of telling a story which illustrates 
in a forcible IlIanner the importance that absurdly in
sig-nificant matters may someti mes assume. When the 
deliberative body that gave the world the Declaration 
of Inde pendence was in session, its proceedings were 
conducted in a h all close to which was situated a 
livery stable. The weath er was warm, and from the 
stable came s warms of flies t h at lighted on the legs 
of the honorable members, and, biting throug-h the 
thin sil k stockings then in fashion, gave infinite an
noyance. It was no uncoIllmon sigh t, said Jefferson, 
to see a member making a speech with a large hand
kerchief in h and, and pausing at every moment to 
th rash the flies from h is thinly protected calves. T h e  
opinion of the body was not unanimous in favor of t h e  
docnment, and, under other circumstances, discussivn 
might have bee n protracted for d ays, if not W�€ l{s : 
but the flies were intolerable. Efforts were made 'to 
find another hall, free from th e pests. but in vain. As 
the weather became warmer the flies gre w worse, and 
the flap ping of h and kerch iefs was h eard all over the 
hall as an acco m paniment to the voices of the speakers. 
In despair, at last some one suggested that matters be 
hurried so that t h e  body might adjourn and get away 
from the fl i es. Th ere were a few mild protests, but no 
one h eeded them, the immortal declaration was hur
riedly copied, and, with handkerchief� in h and fight
ing fl ies as th ey came, the members h astened up to the 
table to sign the authentic copy and leave the flies in 
the lurch. Had it- not been for the livery stable and 
its inmates. there is no tell ing when the docum ent 
would have been completed,  but it certainly would not 
have been signed on the Fourth of July.-New York 
Sun. 

.& New El ectric Locomo tive. 

There is an electric locomotive in course of construc
tion in Boston, Mass. , w hich promises to meet all the 
requirem ents for propelling railroad trains. It is  an 
E ight horse-power machine and is unique. The d istinc
ti ve feat u re of the invention, !'lays the Boston Tran
script, is the substitution of a piston and cylinder in 
place of th e usual rotary po wer. The cylinder is much 
longer than for steam purposes, and has in its in terior 
a series of magnets. The piston passes entirely through 
the cylinder, with crossheads at either end. On the 
piston within the cylinder is a series of armatures of 
peculiar construction. 

On the axle of the driving wh eels are commutat-!lJ's 
whose function is to apply and cut off the electric cur
rent, just as the eccentrics control th e steam of a steam 
engine. The principle of the mach ine is the ad mission 
of the current to the magnets in the cylinder, which 
are in advance of the piston rod, and by their action 
on the armatures the piston rod is moved forward. As 
the stroke is ended the current is cut off from the mag
nets first charged and applied to those at the rear of 
the piston, giving it a reverse motion . thus maintain
i n g  a strong, regular motion. There is absolutely no 
back pressure from the electric current, while in a ro
tary motor this is estimated at 20 per cent of the force 
applied. 

It is practicable to run the machine at 200 revolu
tions of t h e  axle per minute, and with a d ri ving wheel 
8� feet in diameter, and the crank pin 3 feet from the 
center, there would be a 6 foot stroke under a full head 
of power. The machine is adapted to receive the elec
tric current either by a trolley wire, a third rail in the 
track or from a storage hattery; -Street Railway 
News. 

.. . . . .. 

st udies t h e  fish-life of our coast. Cramps I n  tbe Leg •• 
Naturally, it might be asked way the government · Unschuld cal ls attention to- an early symptom <4 

keeps this expensive steamship in commission ? Is it diabetes, whi ch is seldom mentioned by writers on the 
merely to let the zoologist poke about over the floor of subj ect but which is yet frequently found, and may 
the sea ? That is precisely the point. Once we had assist in an earl y d iagnosis of the affection. This symp
abundant fi!>h eries everywhere. Now fish are scarce tom consists in cramps in the calves of the legs, 
and high. We give the zoologist a steamsh i p  and let him and is found in about twenty-six per cent of all 
go fishing, because he is a man of science. He studies on cases. The pains occur with especial frequence in the 
this boat fish-life. He learns the secret of fish habits, morning upon waking, and occasionally also d uring 
th eir breeding times and places, their foods, and their the night, when they are usually accompanied by a 
enemies. He collects facts, and facts are mon ey. Science desire to urinate. They are rarely troublesome in the 
deals with exact things-with things as they are. Arid daytime, unless after a nap or a bath. Cramps of this 
from these facts he decides what is best for the fisher- nature, occurring in a person in feeble h ealth, should 
man to do. For instance, he learns that the smelt always, Unsch uld holds, su gg-est the neoolisity of an 
breeds in the earJy spring, and he says to tbe legis- examination for sugar.·-Med. Record. 
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THE TRAINING OF ZEBRAS. 

Some time ago, there appeared in the Revue des 
Sciences Naturelles Appliquees a note upon the train
ing of zebras, and which read as follows : " Au at
tempt has several times been made, with more orIess 
success, t.o tame ad ult zebras. A merchant of the 
Transvaal, a short time ago, bought eight of these 
animals, still young, that had been lassooed t wo 
months previously. At the end of a couple of months, 
t wo of them had been thoroughly broken in as draught 
animals. In their gait was combined both strength 
and sureness . "  This note was signed " S. , "  and was im
mediately followed by these few lines added by the 
editor : " It is not without interest to recall that the 
training of the Burchell zebra (Zebra Burchelli) has 
been accomplished at the Jardin Zoologique d'Accli
matation. These zebras did the hauling work of the 
zoological establishment of the Bois de Boulogne for 
several consecutive years, and worked daily in the in
terior service. " 

By what means is the zebra trained ? It would be 
interesting to make some researches into this subject, 
and that is the object of the present article. 

We shall say in the first place that there are zebras 
and zebras. In fact, there are thref' species of zebras, 
which are principally distinguished by thei r  coat and 
which are somewhat different in character. All three 
belong to Southern Africa. 

The zebras, says Brehm, stand mid way. by their 
carriage, between the h orse and the ass. They have 
Ii. thickset body, a strong neck, the head of both the 
horse and the ass, quite long and wide ears, a straight 
mane, with hair that is not so coarse and thick as that 
of the horse and not so soft and flexible as that of the 
ass. Their tail is tufted at 
the extremity and their hoofs 
are oval in front and rectan
gular behind. The coat of 
all the species known is in 
great part striped. 

The zebra properly so-call
ed (Hippotigris zebra) has the 
entire body striped, inclusive 
of the legs. It lives in the 
mountains of Southern and 
Eastern Africa, from the Cape 
as far as to Abyssinia. 

The dau w (H. Burchelli) has 
a strongly striped h ead and 
body, · but the legs are uni
formly white. It lives upon 
the plains of Southern Africa 
and ascends to the steppes 
comprised between the tenth 
and Jiwelfth d egree of north 
latitude. 

The quagga (H. quaccha) is  
the species of which the coat 
is least striped. The rump, 
thighs, belly and legs are not 
striped, and it is the species 
that most nearly approaches 
the horse. It inhabits the 
plains of Southern Africa, but 
does not ascend so far toward 
the north as the dau w. 

The zebra properly so call
ed is the one that possesses 
the most intractable disposition, and the one that has 
long been considered as untamable. The museum of 
Paris, nevertheless, once owned a female of this species 
that had been captured when young. and that had be
longed to the governor of the Cape. It was very gen
tle and allowed itself to be approached, led and 
mounted. 

According to Brehm. the qnagga is the species that 
allows itself to be tamed most easily. At the Cape, 
says he, it is often seen in company with dr!tught 
horses, and in England Sheriff Parkins had a pair that 
could be harnessed to a small carriage : yet Cuvier 
speaks of a quagga that was owned by the m useum 
and that remained wild and ulltamable. 

The da.u w also is  easily tamed, and the young born 
in captivity can especially be trained without much 
difficulty. 

It is usually a question of this when we speak of 
trained zebras. 

The processes employed for training zebras are the 
same as those in use for horses, and the experiments 
made at the J ardin d' Acclimatation h ave demonstrated 
that gentle methods succeed better than h arsh ones 
and than the true breaking-in process. This was 
shown by Mr. Saint-Yves Menard, then sub-superin
tendent of the Jardin d'Acclimatation, in a commu
nication upon the subject made to the Societe d'Accli
matation in April, 1874. 

The effort was first made to familiarize the dauws 
by treating them as horses, and not as menagerie 
animals that are fed and then left to themselves. 
Halters were carefully put upon the animals, and 
then they were tied in stalls alongside of one another 
and separated by simple partitionil. 

The idea afterward occurred to interpose horses be-

'eitutifie jmttielu. 25 1 
tween the zebras, and, by putting to profit the in- A few months later on, and always by the same 
stinct of imitation that all the eq uidoo possess, one means, one succeeded promptly in getting useful work 
succeeded in grooming them, as they had seen the out of the three subjects, which finally took rank with 
operation performed upon h orses without the lat- the best animals of service in the Jardin d'Acclima
tel' offering any resistance; and it is undeniable, as Mr. tation . They were harnessed to the dirt cart an d 
Menard says, that an animal scarcely tamed grad- were employed regularly every day in hauling earth 
ually assumes confidence at the approach of man when and manure into the interior of thfl �arden, and t hey 
it sees its neighbor reassured. even drew h eavy loads from the Batignolles Station, 

The dauws thus showed themselves more familiar provided they were al ways harnessed and driven by 
every day. They were so calm that no stable acciden t the same gentle and patient men. 
occurred, and allowed themselves to be groomed reg- It became likewise easy to shoe them by means of 
ularly, with 'the brnsh and currycomb. After these the trave, a well-known apparatus of farriers and vet
results were obtained they were set at liberty now erinary surgeons, and very useful in the shoeing of or 
and then upon a lawn surrounded with a wire fence, operating upon vicious horses. 
and quickly learned to know the way to it and how to Thus, it may be said that it is quite easy to train 
return to their stalls. the zebra through gentlenes!l. It is possible to suc-

Nothing further was done for five months. It was ceed in harnessing them two and three abreast (see 
but little in appearance, !lays Mr. Menard, but it was figure), but no other means gives the same results, 
m uch for us who could appreciate the daily progress and this fact was proved at the ti me that the dauws 
of familiarization. and who know all the importance under consideration were trained at the Jardin d'Ac
of it. A few premature experiments in harnessing climatation. 
taught us, moreover, that training ought not to be A very skillful horse t rainer, Mr. C. ,  proposed to 
begun before their complete taming. On the con- Mr. Geoffroy Saint Hilai re to take three of the zebras 
trary, the sequel demonstrated to us that, this first in q uestion and put them in harness and train them. 
result obtained, each dauw in turn very readily His services were accepted without the directors of 
submitted to training. Gentleness and patience were I the garden giving up th eir own experiments ; and three 
powerful means, while force and brutality could only animal!' were confided to h im in January. 1873. He 
retard us. was to receive a fixed amount upon the day that he 

Six months after the arrival of the dauws. it was should drive two dauws harnessed to a break, on a 
considered possible to begin experiments in harness- sustained trot, without a stop or gallop, from the Jar
ing. and for this purpose two females that seemed to din d 'Acclimatation to Place de la Concorde, and then, 
be the most gentle were selectell. They h ad already after a rest, from Place de Ill. Concorde to the Jardin. 
been prepared for it by being harnessed up in the sta- It never became necessary to pay him the a ward, 
ble. They had been habituated to wearing a small but the experiment was none the less interesting and 

ZEBRAS HARNESSED THREE ABREAST. 

saddle, a collar and, then a bridle, and afterward to 
receiving a complete double draught harness. They 
made a resistance at first by leaps and sudden mo
tions, and tried to bite when the bridle was put upon 
them, but thanks to the vicinage of the horses, they 
were triumphed over. 

Once accustomed to the wearing of h arness, they 
were led out into the garden ODe by one with the 
harness upon their back. What was curious was that 
it was difficult even for two men to hold them by the 
lunge. They had not yet complete confidence, while 
their ordinary keeper conld easily, by himself alone, 
hold them in check in making tbem walk before him.  
He soon walked them in this way in pairs, and accus
tomed them to walk side by side as in double harness, 
to feel the bit and to allow themselves to be driven. 

Nothing was simpler afterward than to complete the 
harnessing. A light break was wheeled up behind the 
animals, and by directing the pole with caution it  was 
possible to fix the traces, etc. This was not very well 
done in the first place, but the thing became easy 
after the animals had got accllstomed to the two or 
three assistants employed. It necessitated flat s traps 
to prevent plunging. but nothing more, for plunging 
was the sole opposition offered by the animals, which 
were neither restive nor timorons, and which pulled 
quite regularly. 

One turn of the garden was made at first, and after
ward two, three and more circuits. Then one went 
into the alleys of the Bois de Boulogne, into the Ave
nue Neuilly crowded 'with carriages, and fi nally into 
the streets of Paris. After several exercises in walk
ing, the zebras were pu t to the trot. Finally, at the 
end of three months' training, they made a trip from 
the garden to Place de 1& Concorde on a trot. 

permitted of comparing the 
means employed at th.e gar
den with opposite ones. Mr. 
C. had recei ved the dauws 
in good condition, well fed, 
vigorous and incom pletely 
tamed. In orel er to submit 
them to training imm ediate
ly, he had to fight them. In
stead of inspiring confidence. 
he made himself feared . A ct� 
ing by means of conjention, 
he had recourse to weaken
ing by diet or insufficient 
food. 

With a two-wheeled cart he 
made prisoners two dauws in 
three shafts and then three 
dauws in four sh afts, so that 
one of the ani mals desiring to 
struggle or free h imself was 
h eld by the others. More
over, he drove them brutally, 
in speaking to them in a 
severe tone and whipping 
them vigorously. 

Briefly, at the end of four 
months and a half he had ob
tained b ut a mediocre result. 
After attempting to harness 
two of the animals to the 
break, he gave up the idea of 
obtaining his award, and re
turned to the garden thre e 

fatigued, impoverished animals, less familiar perhapf4, 
and not in a state to he utilized. It took one of them 
more than eight months to regain its normal plump
ness. 

However, Mr. C. had shown to what point man can 
submit dauws to his influence . He h ad conquered the 
animals rat.her than tam ed t hem, but it is none the 
less true that. at the end of four days be had been able 
to present one of th em led by the bridle. He had even 
submitted these animals to exercises at Jjberty in a 
riding f1Chool. 

It must be remarked, says Mr. Menard, after the ac
count of the training that has just beeD read, that in 
such a case influence ceases with the man who has ex
ercised it and is not transmitted. When the Jardin 
d'A eclimatation took back the animals that had been 
intrusted to Mr. C. it required some time to familiarize 
them anew with their guardian. 

On the contrary, these same animals, treated with 
gentleness. readily allow of the substitution of one 
dri ver for another, as those trained at the garden with 
kindness have proved. 

Th us, then, upon the whole. the basis of . the train
ing of wild animals, as well as of domestic ones, is 
gentleness combined with patience and, of course, 
firmness.-La Nature. 

• • •  I .  
A Curiou s Potato. 

A correspondent from Somerset, Pa. , Mr. W. M. 
Schrock, sends u s  a specimen of a last year's garnet 
potato, which, baving sprouted, potatoes grew on the 
parent potato. On eacb side of the original potato are 
slits, from which protrude the new growths. On re
moving one of these other potatobs, others are seen 
in the heart of the original. 
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Photographing the Moon at Lick Observatory. only a few tbousandths of an irlch on the nega�iv:e. fqI: lr.�q,uiring the!ll; The e,stablisbed schools introduce the 

The great telescope of the Lick Observatory is not example. Hence they must be enlarged to be of use. medieines generally tbrough the stomach, thus requir
only a powerful instrument for seeing the heavenly Without enlargement they are of small scientific value. ' ing more or less time for their active principles to be 
bodies, but it is also a powerful camera for photograph- -Dr. Edward S. Holden, in McClure's Magazine for , assimilated with the organs affected. In isopathy the 
ing them. The object-glass is three feet in aperture, October. ,re,medies are brought into immediate contact and as-
and it was, until very recently, the largest in existence. - 4 . ,  . siDiilation with the organ, without being required to 
A supplementary lens, thirty· three inches in diameter, A New System oC Medical Treatment. pass through the digestive system. This is the main 
is provided, which can be attached to the telescope We all know what homeopathy and allopathy and )fference, thoug4 theTe also is a difference in the 
j ust in front of the thirty-six inch lens. When it is so hydropathy are, but probably few know what the new character of the materia medica. It is by the direct 
att ached, the combination becomes a great photo- " pathy," isopathy, is. The word is applied to the injection into the blood of the peculiar matter that an 
graphic camera-the largest in the world-which is medical treatment of diseases of the several organs of organ requires that isopathists hope to do away with 
especially snited to do certain classes of work. One of the body by the corresponding organs, or preferably the performance of many vital processes which now 
the things which it is particularly well fi tted to do is extracts of them, of animals. Thus diseases of the are accomplished only by the expenditure of a greater 
to photograph the moon, and for the past few years brain would be treated by an extract of tbe healthy or less am ount of vital force. 
considerable time has been devoted to making nega· brain of an animal, such as an ox ; diseases of the spinal As an illustration, suppose a person to he suffering 
tives of the moon during the course of a lunation-from curd by an extract of the spinal cord of some animal, from an exhausted brain brought on by overwork. No 
new to full moon. As the shadows on the moon and diseases of the heart by an extract of t he heart of matter how j udiCiously the patient attempts to live up 
change materially during a few hours, it has been an animal. While the system is comparatively new to to the rules of healtb, the condition continues. If the 
necessary to make a set of such pictures every hour or modern scientists, it actually is " as old as the hills." concentrated extract of the brain of a healthy animal 
so, and the whole series gives a very perfect represen- Two thousand years ago it was hinted at by Hippo- be injected into the blood of the patient, the pabulnm 
tation of the lunar topography as it is now. By com- crates, was mentioned by medical writers in the mid- which the organ requires is at once supplied. This 
paring these photograph s with others previously made die ages and was described at length fifty years ago by rule is applicable to every other organ. Just what 
(Rutherfurd, D raper, De la Rue), and more especially I a German physician named Hermann. The system success will attend the workings of the new system is 
with photographs which will be made in the future, it died out and attracted little or no notice u ntil about conjectural. It is claimed that as far as it has heen 
will be easy to detect any important changes which two years since, when it was revived by Dr. William tried it has been followed by a surprising amount of 
occur in the lunar surface. It is certain such changes A. Ham mond, a celebrated ph ysician of Washing�on, success. The new system, if it eventually prove to be 
must occur, since gravity is constantly working on the D. C. , Surgeon-General of the United States Army. By as great a SU0cess as at present indicated, will not in
moon, as on the earth, to pull down existing stmc- a long-continued maceration of the brain, the h eart, terfere with the established schools of medicine. It 
tures ; and it is to the study of changes that we have the spinal cord, etc. , for a year or more, by processes will be an aid to all and may be adopted by the 
to look for a more intimate kno wledge of lunar con- that have been fully described in medical journals, homeopath and the a.llopath alike without the aban
ditions. An accurate plastic representation of the principles contained in these organs, but in an inert donment of any of the fundamental principles so dear 
moon's surface is a prerequisite for such a study, and form, are extracted and modified in a manner similar I to the adherents of the different schools.-'l'roy (N. Y.) 
it will be seen that the photographs of the Lick Obser- to that effected within the human body. Press. , , 
vatory, when properly examined, afford every desired These principles are rendered practically indestruct- . .. 4 • , .. 

datum. Most of the photographs made by pre- ible by ti me. Dr. Ham mond says t.hat organic beings Penny-in-the-Slot Gas llIeter. 
vious astronomers were on too tl mall a scale and were possess the power of assimilating from the nutritious This is a gas meter in which automatic vending me· 
not precise enough in definition to afford the necessary matters which they absorb the peculiar pabulum which chanism is used, so that a user of gas may purchase a 
accuracy. The enlargements from our n egatives meet each organ demands for its development and susten · certain amount of gas by simply placing a coin in a 
every want, and enable us to construct a satisfactory ance. The human body, as well as the body of any ani·, receiver, which is so connected to the meter as to 
map of the moon on a scale of ten feet to the moon's mal, makes no mistake in such selection. 'l'he brain allow a certain n umber of feet of gas to be llsed for a 
diameter. One inch on such a map corresponds to absorbs sucQ principles as are necessary to sustain its given amount. For instance, the apparatus is ar
about seventeen m iles, or one seventeenth of an inch strength ; so do the heart, the liver, the muscles, etc. ranged to receive silver quarter dollars, and is so con
to one mile. A map of California on this scale would In certain diseased conditi ons these organs lose the nected to the meter mechanism that, if the gas is sell
be about forty· one inches long. power of se l ecting the principles which they need, and ing at $1. 25 a thousand cubic feet, the mechanism 

The original negatives made in the focus of the large sickness and sometimes death ensues. The object of would be so timed that upon the insertion of the quar
telescope are a little over five inches in diameter. the administering of all medicines is to hold disease in ter dollar, 2()0 feet of gas could be used before the me
They are extremely beautiful as mere pictures, especi- check while nature effects a cure. Medicines ih them- chanism of the meter would he stopped ; five quarters 
ally when copied as transparencies on glass. Every· selves cannot cure. Nat ure alone can do this. The can be fed into the apparatus, so that $1. 25 worth of 
thing that the telescope will show is contained in these principle of isopathy, therefure, di ffers from that of gas, or 1,000 feet, can be paid for at one time. By this 
originals, but the scale is still so small that minor fea- oth er " schools " essentially in t,be manner in which the means a person can pay for gas in small installments, 
tures cannot be distinguished. A mile on the moon is remedies are to be introduced into the physical tissues rather than wait until the sum accumulates. 

RECENTLY PATENTED INVENTION�I Electrical. 

Rallway Appliances. TELEGRAPH KEY AND SOUNDER. -
R E F  R I G  E R A T O R CAR. -Charles S. Philip D. Co.x, Jasper, Fl� .

. 
This invention. provi.des an 

Hardy, San Diego, Cal. This invention provides means extremely SImple and effiCIent mstrument III which the 
key is pivoted on a threaded stud whose lower end screws for supporting ice, the devices being adapted to fold out into the base to which are attached the sounder and of the way in the car when not in use. The ice box is . . 

formed of folding hinged members, a drain guard below magnet, the stud exte�dmg through a hol� m th� key, 
the box swinging into and ont of position for use. The i above and below WhICh . are nuts, a SprIng resting on 
parts fold and unfold in a simple and secure manner, and �he lower nut and pressmg the under surface of the 
provision 'is made to prevent the drippings trom soiling ey. , 
the contents of the car, and to avoid the clogging of the F R I C  T I O N  BRAKE. -Bergen Davis, 
drain pipe, while the whole apparatus is designed to pro· Newark, N. J. This device consists of a magnetized 
mote economy in the use of ice. drum with a periphery composed of pole pieces separated 

SWITCH. -Charles L. Lincoln Brook. from one another b� a diamagne�c mate�ial, electro· 
lyn, N. Y. 'ro hold the switch point or rall steadily in magnets connected WIth the pole pIeces haVIng consecu· 
position withont actually locking it, and in a convenient tive pole pieces of opposite polarity, while a metallic 
and easy manner, is the object of this invention. The strap or shoe is beld for attraction to and frictional en· 
switch rail is also so arranged, in reference to the car gagement with the drum. The amount of braking 
track, that it will lie normally in closed position, and effect, from a gentle friction np to locking the wheels, 
when opened by mechanism on the car will be automati. is controlled by a rheostat on the platform of the car. 

cally shifted back by contact with the car wheels. The CONDUIT FOR ELECTRIC RAILWAYS. 
switch rail has a rearwardly extending ribbed tail piece, Michelan/!elo Cattori, Rome, Italy. Combined with cor· 
and a contact block is held to slide at right angles to one responding adjacent sections of each of the conductors 
of the 8iding rails, there being a lever connection be· is a rotatable circnit closer having a surface partly of in· 
tween the contact block and the tail piece whereby the snlating and partly of condncting material, with station· 
pressing ont of the block actuates the tail piece and ary contact pieces, adaptsd for continuous sliding contact 
moves the switch rail. with the surface of the circnit closer, the contact pieces 

SWITCH WORKING MECHANISM. -This and the insulating and conducting portions of the circuit 
closer being so arranged that the adjacent sections of one 
conductor are connected when the corresponding sections 
of the other conductor are disconnected. A high de· 
gree of safety is thus assnred and sparking is avoided, 
while one or both rails of an existing track may be uti· 
lized as conductors. 

is a further patent of the same inventor, for a mechanism 
carried by and operated from the car, whereby the switch 
may bA opened or closed at will by turning a crank and 
operating a treadle On a moving car; Beneath the car 
platform are vertically swinging levers carrying shifting 

_ devices, pivoted hangers supporting the levers and a 
cross bar connecting the hangers, while on the :car is 
mounted a crank shaft having operative connection with A�rj cultural. 

the cross bar. DISK CULTIVATOR. -Andrew L. Brock, 
CAR FENDER. -William L. Shockley, Lockhart, Tex. This machine may be used with or 

Colorado Springs, Col. This fender is held beneath the without supporting wheels, and in operation cuts stalks 
forward end of the car and the car platform, and is nor. or tr�sh " hile cultivating the gro�nd. The disks are sub· 
mally supported so as to pili'S freely over any ordinary I stantIa.lly cup.shaped,. and t�rn III ?rackets or hangers, 
obstruction on the track, but it may be instantly released each dISk frame carrymg a disk cultivator at each end, 
and caused to spring downward into close contact with the disks being adj'llMably connected with their frames 
the track, even though the car is running very fast. The and also with the main frame of the machine. The disks 
fender itself is a sort of flat, skeleton scoop, having side may be set in any desired position to throw the dirt to or 
strap�, and the mechanism by means of which it is held from the rows, and may be carried close together or 
up or thrOwn down on the track is of a simple and inex. farther apart to regulate the width of the strip to be cui· 
penSive character, readily operated from the car plat. tivated. 
form., 

CAR BRAKE.-John C. Miner, Smyrna, 
Neb. This invention dispenses with the use of brake 

MiscelJaneous. 
RAISING SUNKEN VESSELS.-Ed ward 

beams, and provides a simple mechanism for setting the M. Arnold, Pawtucket, R. I. According to this inven· 
brakes quickly and firmly against the wheels, while at ' tion a vessel employing the improvement has a short 
the same time track brakes are forced down upon the chain cable 1irmly attached to it about amidship, there 
rails to slightly lift the truck and prevent the wheels being a strong butt<ln on the end of the chain, and at· 
from sliding. Vertically movable racks, operatsd by a tached to the button is a coil of rope at the end of which 
lever · and gear mechanism, are carried by the car truck, is a float or buoy, the latter rising to the surface when 
and brake shoes carried by a portion of the racks engage the vessel sinks and indicating the locality. A specially 
the car wheels, while a second set of brake shoes carried devised grapple is employed to send down the rope to 
by the other racks are adapted to engage the. track rails. which the buoy is attached, the grapple sliding over and 

engaging the button, when the hawser, to which the burning fuel, permitting of conveniently raking it and 
grapple is attached, may be drawn upon and a firm con· removing clinkers. 
nection established with the sunken vessel, to be after· WIRE SUPPORT FOR BEDS OR SEATS. -ward rai!!ed by the ordinary means. Gustav Dominick, Cologne, Germany. This invention 

CREVASSE CLOSER. -Mathias A. Laska, provides, within a suitable frame, two series of springs 
New Orleans, La. For closing breaks in dams, etc., this runuing crosswise of each other and essentially parallel 
invention provides for the pivotal connection of an arm to the sides of the frame, the springs of one series 'be· 
with one of the posts already driven into the ground, and ing fastsned to the frame at both ends, while the Spring8 
for its detachable connection with one of the posts to be of the other 8eries are secured at one end only, the other 
driven, the arm being adapted to carry the post down ends being guided in eyes formed preferably by twisting 
into the water and hold and guide it into position, per- the springll of the first series into coils. The springs of 
mitting of properly driving the post from above. A skel· the two series supplement each other in their action, 
eton frame is also provided to PIl>lS between adjacent each series yielding to a certain extent, and a mattress 
posts, cross bars projecting at the ends to rest on the made of springs so arranged yielding to the slightest 
front faces of the posts to hold the frame in place� !,l"eBsure. 

P U M P . - Charles Rumley, Helena, CLEANING MACHINE.-William Hebb, 
Mont. This is an improvement' on a formerly patented Cambridge, Vt. This is a machine especially designed 
invention of the same inventor, providing a powerful for cleaning pails, tubs and similar vessels. It has a 
pump of simple construction, but with a valve of less sur· platform with standards in which vertically moves a 
face motion, and a spur cut-off, which, in connection with I slide adapted to be raised and lowered to move the 
the valve, absolutsly prevents leakage. There is no in· brushes into and out of the pail or other vessel to be 
tricatA mechanism in the pump to become clogged, so cleaned, a shaft journaled in the slide carrying a crank 
that it may be used to pump water filled with mud, sand, arm, by which, through a bevel gear connection, the 
etc., and it may be worked in either direction, its ports heads carrying the brushes are revolved. The vessel to 
being nsed alternately as suction or discharge ports, ac· be cleaned is locked in position by a clamping and cen. 
cording to the movement of the pump piston. tering device. 

PUMP V ALVE.-Tmckson S. l�a France, C H O C  0 L A T E  DIPPER. - Cyprien 
Elmira, N. Y. To prevent the valve packing from being Gousset, New York City. This is a device to be used 
forced into tbe throat of the port is the main object of for dipping cream drops into a chocolate solution to give 
this invention, which provides a simple form of construc· them the desired exterior coating. It consists of an open 
tion especially designed for the valves of steam firs en· frame crossed by parallel wires, a series of cups formed 
gine pumps. The valve seat has an outer bearing and a of serpentine or zigzag wires crossing the frame and 
central bearing on which is a pad or cushion, and fltted resting at their upward bends npon the cross wires, 
to the outer bearing is the valve proper, underJwhich is while a second series of serpentine zigzag wires at right 
a supporting plate arranged to abut against the cushion angles to the first series have their downward bends 
of the central bearing when the valve is closed, the SUll- 1 crossing the downward bf,nds of the first 8eries. It is 
porting plate being formed to nearly fill the port or valve adapted to carry a large qnantity ot cream drops and 
space when the valve is closed. The packing or valve hold them so they cannot be displaced until perfectly 
proper IS thns relieved of pressure, and a thinner or coated. 
weaker rubber may be employed without danger of its FOOD SCREEN. -J ohn H . Rhoads and 
breaking down. Gustave H. Spannagel, Nokomis, Ill. 'I'his is a cheap 

LATCH AND LOCK. -John MacLach- and simple screen to be placed upon a table to cover the 
Ian, West Hoboken, N. J. A tubular case, consisting of food and all else on the table. The 8creen frame which 
two semi·cylindrical sections, receives and supports in I holds up the screen m�y be easily .knocked down and 
working condition the improved latching and locking snugly packed. It conSIsts of a honzontal base frame, 
devices designed by this inventor, in very compact, sim. open at one end, arched bars pivotally connected there· 
pie, and cheap form, quickly applicable to any door of with, and a longitudinal rod connecting the arched bars 
moderate thickness, the improvement affordmg an excel. at the top of the arch, locking bars securing the frame in 
lent knob latch and lock combined, or a latching device position to hold up the screen. 
alone, i! this is preferred. A lock 0: this kind may be TEETHING RING. -Martin L. Metzger, convemently adapted for the use of dIfferent keys. New York City. Thi8 invention provides for the con. 

GRATE.-Lee R. Andrews, Bath Beach, 
N. Y. This grate consists of a series of revoluble cylin. 
drical grate bars, strips forming bearings for the shafts 
of the bars, which are connected by gear wheels with 
each other. A perforated hood is removably held on 
one of the strips to cover the gear wheels, the hood 
having dovetail parts engaging grooves in the bearings of 
the shafts to lock the latter in place on the strips. The 
improvement gives the operator complete control of the 

nection of an unbroken ring with a nIbber nipple in a 
simple and inexpensive manner, whereby the ring will 
be very durable. The stsm is bent upon itself to form 
two opposing members, a transverse aperture in the 
lower bent portion receiving the ring, to insert which the 
opposing members are sprung apart and the ring forced 
down to its socket. 

CIGAR PACKAGE. - Samuel Roman, 
Montreal, Canada. This package is preferably triangu. 
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lar, in which shape the cigars' are held y i(ll-�cally 
rigid frame or hand, which holds them in tbis1)ppsition 
whether in or ont of the box. The latter is trbmguiar in 
form and has a base plate and one :O.xed end' piece., the 
other end piece and two side pieces heing hinged. ,  A 
clasp holds the box closed. and by releasing)t, one of ,the 
end pieces and the two side pieces may he let down anil. 
the clgars well exhibited. 

' 

DESIGN FOR A C OLUMN. - Amos A. 
Fenn, Leavenworth, Kansas. ThIS column is angular in 
form, with plane ends, intermediate of which the several 
faces have a special style of ornamental contiguration. 

NOTll.-Copies of any of the above }>litenU! will he 
furnished by Munn & Co., for 25 cenU! each. piease 
send name of the patentee, title of invention. and date 
of this paper. 

' 

NEW BOOKS AND PUBLICATIONS. 
ALLEN'S NATURALIST'S LIBRARY. Edited 

by R. Bowdler Sharpe. (A ) A HAND
BOOK TO THE MARSUPIALIA AND 
MONOTREMATA. By Richard Ly-

, dekker. (B) A HANDBOOK TO THE 
BIRDS OF GREAT BRITAIN. B y  R. 
Bowdler Sharpe. London : W. H ,  
Al len & Co. , Limited. 1894. P p  
xvii. 302, and pp. xix, 342. Price $2. 40 
each. 

These beautiful volumes, the illustrations all being in 
colors and exceedingly numerous. cannot he adequately 
reviewed by us. The one ou birds contains over thirty 
heautlful plates relating to ornIthology and oology. The 
one on marsupials and monotremes, treating of, the curi
ous animals of Australia and their relatives in other parts 
of the world, has thirty-eight plates of the same descrip' 
tlon. The illustrations of the kangaroo and *he wallaby 
alone will be found of especial interest. There are other 
volumes to follow, aud a most valuable series will he the 
result. The volumes remind us of the old time and 
widely popniar " Naturalist's ,Library," to which It Is a 
worthy successor. 

WATER OR HYDRAULIC MOTORS. By 
Phi!ip R. Bjorling. London : E. & F. N. Spon. New York : Spon & 
Chamberlain. 1894. Pp. xii, 287. 
With 208 illnstrations. Price $3.50. 

The diilerent types of hydraulic motors, from the old 
fashioned water wheel to the modem turbine, reciprocat
ing and oscillating engines and hydraulic rams, are the 
snbject of this work, which not only describes these dif
ferent classes of machines with adequate ' illustrations, 
but treats of measurement of water and of general hy· ' 
draullcs. It has an excellent table of contents, both of 
the matter and the illustrations, and an index. 
MECHANICAL DRAWING. Projection 

J C itut if ic �lUtticau. 
the introduction being divided into sections. His plea 
for mathematics is most amilsingly and graphically put. 
We strongly recommend the book to aspiring electricians, 
and hope that It will induce many to take up the mathe· 
matics of.the subject who otherwise would he content 
with Its general treatment: ' 
PHYSICAL LABORATORY MANUAL FOR 

l'M chll.rgefM' l,..ertfon UfIIkr tlria liotuI iB One Dollar a I .... 
JM' .,."iI .... ertfon : about eight worM to a 1m.. Adt'er. 

tiBemenlB must be .. ..,owed at pUbl"atfon Office all earill a. 

'1 hurlldall morning to appear ... tile JOUOw111{1 week'. iB.ue 

USE IN SCHOOLS AND C OLLEGES. By .. G. B . "  metal pol1sh. Indianapolis. Samples free. 
H. N. Chute. Boston, U.· S. A. : D. lll. catalog tools, 15c. ]<'rasse, 19 Warren St., N. Y. 
C. Heath & Co. 1894. Pp. xvii, 21 3. Shorthand by mall hy W. G. ChaO'ee, Oswego, N. Y. 
Price 80 cents. We make ahsolutely a perfect loose pulley oiler. Krld-

Harvard University has led the way in reqniring of its ler Mfg. Co . •  Grand Rapids, Mich. Send for circular. 
applicants for admission the execution of a course of Centrifugal Pumps for paper and pulp mills. Irrigating 
practical physics as one of its alternatives. This excel· and sand pumping plant ... Irvin Van Wle, Syracuse, N. Y. 
lent little book describes such a course. Numerous illuB- Screw machines, milling machine •• and drill presses. 
trations are given, and the diilerent topics in physics are 'rhe Garviu Mach. ('Al •• T .... I"ht and Canal Sts., New York. 
excellently treated. Universal drawing tables and steel ribbed drawing 
PRA CTICAL WORK IN GENERAL PHYSICS. boards. J ust out. Morae Machine Co., Rochester, N. Y. 

For use ill schools and colleges. By Books. Illustrated descrtptive catalogue mailed for 
W. G. Woollcombe. Oxford :  At the 5 cents. Clvil, mechanical, electrlcal, manufacturlng in
Clarendon Press. '1894. Pp. xii, 83. dustrles. tlpon II; Chamberlain, 12 Cortlandt St., N. Y. 
Price 75 cents. 'J'be best book for electriciatll! and beginners in elec-

tricity Is " Experimental Science," by Geo. M. Hopkins. 
We have In this volume another of the works on phy· By mail. " ;  Mnnn II; Co .. publishers, 361 Broadway, N. Y. 

sical experiment, 'in whicb Is .covered the elementary or Competent persons , who deSIre lIIlencles for a new initial portions of physics. The book takes the form of . papwar book.. of ready sale, with handso"le prOfit, may 
a description of experiments, and some fifty different ex- apply to Munn II; Co., Bcientific A merican office. 361 
amples are given and elucidated as to thei,r performance. Broadway. New York. 
Two OF. A TR A.:t;lE. By Mart h a  McCul- Manufacturers of sugar, mining, waterworks, electriC 

lough Williams. New York : J. Sel- or other machinery desiriug services in Mexico. Central 
win Tait & Sons. 189!. Pp. 206. or South America of capable youug man, two years re8i-
P • 1 ... dence In Central America, U. 8. references, excellent 

rICe, c otb, ..,1. business education and experience, should address C. C. 
Warner, Tnrrlalba, Costa Rica. Central America. W-Any of the above books may be purchased through 

this office. Send for new book f',stalogne just pub- pP""Bend for new and complete catalogue of Scientific 
lished. MUNN & Co., 861 Broadway, New York. and other Books for sale by Mnnn II; Co .. 361 Broadway, 

New York. Free on applill&tion. 
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1. E1egBnt plate in colors showing a Colonial residence 
at Plain1I.eld, N. J., recently erected for B. A. 
Hegeman, Jr. Two, perspective 'elevations and 1100r 
plans, also an interior view. Cost $6,000. A pic 
turesque design. Mr. Frank W. Beall, architect, 
New York City. 

2. Plate in colors showing a very ,attraCtive stone dwell. 
ine: recently erected for H. J. Feet, Esq., at Buena 
Park,' Ill. . Two perspective ' elevations and 1100r 
plans. A pleasing design. .Mr. J. L. Silsby, archi
tect, Chicago, m. 

3. A dwelling at Bridgeport, Conn., recently erected for 
Frank Fowler, Esq. Two perspective elevations 
and door p!&ns. Cost complete $5,600. Mr. A. H. 
Beers, architect, Bridgeport, Conn. 

4. A cottage at Stratford, Conn., recently completed 
for Robert Wheeler, Esq 

•
. Perspective elevation 

. and l100r plan.' . A unique dssign presenting pleas-

HINTS TO CORREBPONDENTS. 
Nam e. a n d  A dd re •• must accompany all letters, 

or no attention will he paid thereto. This is for our 
information and not for publication. 

Reference. to former articles or auswers should 
give·date of paper and page or nnmber of question. 

I nq u i rlc. not answered ill reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. eacli must take his turn. 

BUfue:; �=:a ��rc��=��lh°!t�seU:� 
houses manufacturing or carrying the same. 

Special W ritten I n forma ti o n  on matters of 
personal rather than general interest cannot he 
expected without remuneration. 

Sci e n ti fi c  A m e ri c a n  S u pplement. referred 
to may he had at the office. Pnce 10 cents each. 

Book. referred to promptly supplied on recelpt of 
price. . 

llIi =k�.O�i!\!j>�texamination should be distinctly 

Drawing ; Isometric and Oblique 
Drawing. Working Drawings. A 
condensed text for class room use. 
By Wa1ter �. Palmer. Columbus, 
Ohio : Charles B • .  Palmer. Price 80 ' cents. - - , � ,  . . . . .  - � . - ,.- "' " . , ' � , !ng, elevations 'an4 a well � plan. Cost 

$6,200 complete. Mr; Edli:ar Osborne, bnllder, 
When a young man finds that he can draw, he Is apt 

to consider himself a dranghtsman, while he may he 
ignorant of the manipniation of instruments and appll· , 
ances. There are deilnite mathematics in qrawing, and 
this little work, designed for the use of teachers, de
velops the fundamental points which shonld he nnder
stood by a draughtsman, some of which are, doubtless, 
comparatively little studied. 

TAN PILE JIM; OR, A YANKEE WAIF 
AMONG THE BLUENOSES. By B. 
Freeman A shley. Chicago : Laird & 
Lee. Pp. 259. Illustrated. Price 
cloth, $1 ; boards, 50 cents. 

This prettily printed and illustrated book gives a pic
ture of life in the British provinces. The author evi
dently Is of a humorous hent, and by means of numerous : 
illustrations the text is fnlly illustrate«t. 
THE WORK OF HERTZ AND SOME OF HIS 

S UCCESSORS. Being the Substance of 
a Lectnre delivered at the Royal In
stitution. By Professor Oliver Lodge. 
London : The Electrician Printing 
and Publishing Company, Limited. 
Pp. 58. No contents, no index. 
Price $1. 

We are glad to find the classical researches of Hertz, 
put into book form. The matter Is largely experimental; 
and Is elaborately illustrated, so that It will he of more ' 
popnlar interest than the dry statement of the work 
otherwise wonld he. Unfortunately, It lacks both index 
and contents, either of which wonld add materlalIy to its 
value. 

. 
ALTERNATING CURRENT WIRING AND 

DISTRIBUTION. By William Le Roy 
Emmet. New York : The Electrical 
Engineer. 1894. Pp. 76. No index. 
Price $1. 

We are very glad to see this little work. . It will help 
electricians to recognize the fact that there is more con
cerned In the distribution of alternating currents of elec
tricity than Ohm's law. The short table of contents of 
the book gives an excellent idea of its range of topics. 
The omission of an index is, of eonrae, something to he 
regretted. 
ELECTROMAGNETIC THEORY. By Oliver 

Heaviside. Vo1. I. London : The 
Electrician Printing ftnd Publishing 
Com{)any, Limited. 1893. Pp. xxi, 
466. Price $5. 

Mr; Heaviside has won a fine reputation by his mathe
matical work on the theory and application of electricity. 
The title of this book states that It Is on the electromag
netic theory. The preface indicates that the author has 
a pretty good knowledge of human nature and apprecl
ates, to say the least, his own value. His plea for the re
eoguItion and eorrect statement of electrical units is ex� 
cellently put and makes really amusing reading� The 
esprit of the author may he fleduced' from'the title of one 
of the sections on ..  the naturP at antimathematlclans." 

stratford, Conn. (6266) J. H. J. , Shanghai, China, writes : 
5. The reSIdence at Belle Haven, Conn., recently com- Will you please tell me throngh the columns of the SCI' 

pleted for J. E. Kent, Esq. An attractive design ENTIFIO hERIOAN' ,how the rule for ascertaining the fall 
in' the modern Colonial style. Two perspective ' of the earth's surface for any given distance is obtained ' 
elevations -ana 1100r, pJans. Cost $6,850 complete. The rule I helleve is as follows : For the l1rst mile a fall 
Messrs. Rossiter &',W1'Ight, architects, New York of eight inches; for other distances, multiply by the 
City. square of the distance in miles. A. The rnle as 

6. ·A Colonial double house recently completed at stated by our correspondent is an approximate one only, 
Bayonne City, N. J. Perspective elevation and and is derived from the formnia of the United States en· 
1100r plans. Cost $�,600. Mr. Arthur C. Long- gineers, viz., square of the distsuce in feet divided by 
year, architect, New York City. the earth's equatorial diameter lu feet equals the amount 

7. A dwelling at Bensonhurst. L. I., recently erected of curvature in feet. This heing for curvature alone. a 
for John P. Jepson, Esq. An excellent example correction for refraction must he made, making the 
for a suburban home. Two perspective elevations D" 
and 1100r plans. Cost $5,620 complete, ready for formnia (1�2m) 2 

R 
m which D= distance In feet, 2 R= 

occupancy. Mr. William H. Mersereau, arc)lItect, twice tM earth's radius in feet, and 00=0'075 in feet. NeW York City. 
8; A dwelling at Flatbush, L. I. , recently completed for (6267) F. M . , Kansas, writes : I am de-

Richard Ficken. Esq. A design in the Colonial sirous of dlggiug a well. I have already made three at
style.' Two perspective elevations and 1100r plans. tempts and failed in each case. The circumstances are 
Messrs. J. C. Cady & Co., architects, New York these. 'At the depth of about 17 feet there is a 6 foot 
City. layer of sand and gravel, the l1rst two feet of which ap· 

9. A small Colonial cottage at Bayonne 'City, N. J. Per- pears to he quicksand, the remaining 4 feet coarse 
'spectlve elevation and 1100r plan. CoSt complete, . sand and gravel, after which comes blue clay. We 
$2,600 . . Mr. Arthur C. Longyear, arehitect, New attempted to drive , a wooden curb as we dug, but as 
York City.-, fast as we removed the sand inside the curb it wonld 

10. A. reSidence at Pompton, N: J.,  built for Woo. F. fill in from underneath. The water also bothered con· 
Hall, Esq. Copt, $7,500. A good example of an siderably;  we tried pumping it out, but after an hour's 
all·the.year.ronnd residence. pumping, the sand wonld wear the leathers in the pump, 

11. The new Protestant Cathedral at Berlin, Germany, so that It would cease to act, and as before stated, we 
costing $2,400,000. Designed by Prof. Julius had to abandon the attempt. Some parties advise me 
Raschdoll'. to have a brick and cement wall built on a circular 

12. Roman remains at Bath, Engillrid. wooden frame, the same to be sunk as sand is removed, 
13. The Temple of Neptune at Paestnm. but I cannot see why this should prevent sand comiug 
14. Miscellaneous 'CopteI\ts : :MaIi.ogany pavement.-Fro- In nnderneath any hetter than the woooen curb. Also how 

portion iu archiiecture.-The architect who never cau the water he kept out of the way while removing 
exceeded eatlmates.-Some dl1l'erence between the saud 1 Advice on the above matter will he greatly ap· 
the English and American plumhers.-Decay of preclated. A. An oak � curb is the proper guard r"r 
stone.-Wood water main.-ArtI1lclaI marble.- protecting the operation of laying the foundation of your 
Art mouldings, illustrated.-S�ow gn8rds for roofs, stone curb. This may he made of a ring of oak plauk 
etc . •  illnstrated.-.Double tenoning by machinery.- cut in segments and lapped to complete two layers for 
Transparent bricks for hothouses.-The Capital stl1l'ness, also a narrow ring of pine for the top, to be 
heater, illustrated.-The pOppert patent improved removed ,-"hen the stone curb reaches It in building. On 
weight sliding blinds, illustrated.-The new deco- the outside nail l� inch oak strips 5 or 6 feet long, ac· 
ration in the apse of Bt. Paul's.-Preparing walls cording to depth It is desired to sink the curb helow the 
for psperiug.-An improved carpenter's clamp, water line, the strips nearly touching each other to make 
iIlustrated.-An improved sanitary appliance, illu&. a strong but not tight curb. Place the wooden curb at 
trated.-Hughes' Improved drawing table, illuil- the bottom on the water line and bnlld np the stone 
trated.-Helping the deaf to hear, illustrated. curb. resting upon the bottom wooden ring as tight as 

The Scientific American Architeets and Bnllders possible without cement and so that the stone work 
Edltlon is issned monthly. $2.50 a year. Single copies, will form 8 resisting arch circularly 8gainst the earth 
25 cents. Forty Iarge quarto pages, eqnal to about pressure, care heing taken to protect the well from an 
two bnndred oriliruiiy book pages ; forming, practi- earth cave from the water line to the top by braced 
cally, a large and spIendicl MAGAZINB . OF ABCIIrrEo- sheeting of boards. When the stone curb is finished to 
TUJIB, richly adorned with elegant plates in colors and the top ring. the work of excavatlne; may he done by 
with l1ne engravings, illustratiug the most interesting shovel as far as the water will allow without pumping. 
examples , of . Modern ArchitectnraI Construction and A large sand anger shonld then he used to continue the 
allied subjects. taking out of the sand evenly all around the inner edge 

The Fnllness, Richness, Cheapuess, and Convenience of·the curb to allow It to settle level. Any disposition to 
of tIiIs work have won for it the LABGliiST CmauLATION tilt may he counteracted by excavating at the high side 
of any Arcliitecturai PUblication in the wOrld. Sold by only. ' No water should be taken out other than con· 
all newadeaieni. MUNN & 'CO., PuilLIBJIEBS, talned in the sand lu the anger. A saud anger may he 

861 Broadway, New York. made by any sheet Iron worker, from No. 16 iron, by 
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making a cylinder about 9 incbes in diameter and no 
higher tban 9 Inches, as that Is about the depth of sand 
that can he taken in at one operation. The bottom of 
the cylinder to he fitted with lips like an anger, but ex
tending around and just overlapping, with an opening 
from the center to a depth of one iuch at the outer part. 
A strong forked iron stem about 6 feet long with au eye 
at the top for a wooden handle will complete the ault6r. 
Then by screwing the auger into the sand, with a little 
manipulation like handling a post anger, which by the 
way will make a good sand auger with a sheet iron guard 
pipe to keep the sand from washing off. In this way of 
excavating without removing the water .the curb may he 
settled down to the desired depth. After arriving at the 
layer of coarse sand, if the curb sticks by the packing of 
the sand, a pole or rod of iron may he thrust under the 
lower edge of the curb ring to looseu it, or by removing 
the upper cage ring the stone curb may be carried up to 
Increase the weight. In this manner by careful mana1(6-
ment suhstantial well curbs may be sunk to considerable 
depth in water·beariug qnicksands and gravel. 

(6268) N. C .  F. asks : Will yon kindly 
give me the true explanatiou of the reason why a sheet 
iron heater placed over a kerosene lamp will heat a room 
better than the lamp will without the heater over it, and 
why the same flame inside of a sheet iron dmm in the 
form of a gas stove will give more heat than the same 
l1ame without a stove over it ' A. There is no absolute in
crease of heat or of heat units by the use of the IrOn dmms 
as stated ; but there is something in the susceptibility of 
the nerves to the effect of low radiant heat from enIarged 
metal surfaces, nor Is the phenomenon confined to metal 
alone, as attested lu our boyhood, when we enjoyed the 
low radiant heat from the sunny side of a barn in the cool 
aut noon weather. The radiant heat from the lamp di
verges in all directions, and only the area of the body in
tercepts it, while the extended surface of a sheet iron 
dmm intercepts and converts the entire divergent radl
aut heat into couvergent radiant heat from a large sur
face, and its effect upon the nerves is to make us feel 
warm without an actual increase of heat energy from the 
lamp. 

(6269) A. P. H. S. asks for a formula for 
treating wood patterns to give them the smooth black 
appearance. I have tried a uumber of paints and pig. 
meuts, but thus far have been unable to l1nd anything 
that will answer. A. Btir refined lampblack into brown 
shellac varnish until it contains enough of the pigment 
to cover well. Strain through cotton cloth. Apply two 
coats. After the ilrst coat is dry rn b down with fine 
sand paper or with emery paper. After the second coat 
is dIy rub with hair cloth or a buuch of horse hair, and 
l1nally apply a thin coat of brown shellac with a camel's 
halr brnsh. 

(6270) L. H. E., Kansas, says : On Sep
tember 20, at 6:30 o'clock in the morning, the sun shines 
In a tunnel, or if you were to stand at one end and look 
through you could see the sun at the day and hour men
tioned. What is the per cent of the grade of the tunnel 
and how do you get it ' A. On Sept.mber 20 the sun is 
on or near the equatorial plane, and for the assumed . 
latitude of 40" north the )lnn's path is . inclined PO" from 
the plane of the horizon at simrise. At that date It'iiSes ' , 
about 14 minutes hefore 6, which added to the time of 
observation, makes it 44 minutes on Its course from the 
horizon. Then 44' X by the cosine of the latitude=33'7', 
the vertical altitude. As 4 time minutes are equal to 1 

33'7' 
dt".gree '4 =8'42 degrees, to Which shonld he added O'U" 

for refractiou at that altitude, making 8-53 or 8" 31', the 
sine of which is 0'148, or nearly 15 per cent as the grade 
of the tunnel. 

Comm u n ication. Received. 

.. The Bronze Age in Europe." By W. H. K. 

. . On Flying." By D. G. E. 

.. On the Moon." By H. W. E . 
• 1 Ou Bird's Eye Maple." By W. J. B. 
. . Astronomy as It Is." By H. C. 
.. A Bubmerged Atmosphere." By A. E. R. 
. . On a Remedy for Red AnU!." By J. E. B. 
.. On Phenomeua of Regeneration." By E. K. 

TO INVENTORS, 
An experience of nearly fifty years, and the �reparatlon 

�£n�o�� t�':e O=l�':it� !��::n.::. afJ'I�Je���.r ::; laws and practice on both continents, and to possess unequaled facilities for procuring patents everywhere. A synopsis of tbe patent laws of the United States and all �:-:i�;J':..�r::i��:�,!'gagl�a�����:l�:.;�rC�:��� abroad. are invited to write to this olllce for prices wblch are 10w, In accordance with the times and our ex-tfr�� lag8�'g�� !l�;::g�l::'��,�:rE���;:SimAg%� way. New York. 

INDEX OF INVENTIONS 
11'01' whl cla Letter. Paten t o f'  lla. 

UnU •• Slat •• were Granted 

October 9, 1894, 
AND EACH BEARING THA'r DATE. 

[See note at end of list about Copies of these patents.] 

Agricultural machine, convertible, B. J. Conk-
wrillbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527,363 Air .brake S1'8tems. locking stop cock for train pipes of, J. T, Eldrldl/e . . . . . . . . . . . . . . . . . . . . . . . . . . . 527.327 fi�:':'':'8�Y::;,f�?�.'.:: .���� ·.·: . .  ·,·.·. : ·.·.':.·.·:.·. ·::.:: �:� , Amalgamating apparatus, electriC ore, J. C. Lud-wig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527,100 Amalgamator and separator for recovering pre-cious metals from ores, Reading II; Rigby . . . . • . .  527.1116 Ancbor. H. A. & H. A. House, Jr . . . . . . . . . . . . . . . . . . .  527,061 Ancbors. means for ral8lng, H. A. II; H. A. House, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.000 Animal trap, C. L. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527,044 Axle bOX, pedestal. car, S. J. Van stavore�,(l!7 to 527.091 t:lte �g�, �!���:f'lor Du:aI�I:.ai.: ·W: o oN: 527.121 
Hartsborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00 527 Bandage machine, W. N. Crabtree . . . . . . . . . . . . . . .  0 0 .  527 Bank. registerinJr savillll:!, _C. A. Rlcbards . . . . . . . . . . 527 B3l'IIe. frelp:ht, A. K. Mcnae . . . . . . . . . . . . . . . . . . . . . . . . . Barrel. knockoown. H. Ellis . . . . . . . . . . . . . . . . . . . . . . . .  . Basting and roastlnll pan. J. Stroud . . . . . . . . . . . . . . .  . I::r�:. a�r�1�c ���,:,an 

. . . . • . • . . • . . . • . • . •  
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254 J , itutifi,  �mtri,all. [OCTOBER 20, 1 894. 
Be .. m. fireproof. B .. lph & Wriabt . . . . . . . . . . . . . . . . . . . . �232 1 1n.ulator. E. J. Bullock . •  ; . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bearing. ball, W. Badaer . . . . . . . . . . . . . . . . . . • • • • • . . . . • Di<1.1l'1 In.ulator. W. D. Trimble . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Beer. mean. for tran.porting. V. Oppl . . . . . . . . . . . . .. 62'1.123 In.ulator pin • .  E. J. BulloQk . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Belt .hiP-&"r. L. Armann! . .  . . . . . . . . . . . . . . . . • . . . . . . . .  62'1.100 I Jack. J. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Il���l:: J . l'1.t�:;I�r����: : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� i�iri��ry ��etnJr�CJ'�c�j��i: . .  ·Riiilway·r8.ii 
Il���l: �:��: �c��:'�i�&' DomliiiCi::: ::::::::: �:� Ke���i.t�;���U'� .Jg�,:!pson . . . . . . . . , . . . . . . . . . . ... 62'1.361 
BiCb�lr��I� •. �.������:���� �.������� .�i.�� ���: 027.345 lll�he�'i';.��.

c
�. ��Van Honten . . . .. . . . . . . . . . . . . . .  62'1.803 

Boller. See Water tube boiler. Knife. See Bread or cake knife. 
Boiler. H." H. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62'1.337 Knlttin!< macbine. S. Jaros . . . . . . . . . . . . .. . . . . . . ; .. . . . . . .  62'1.113 
B"iler .etting. steam. W. W. Burk . . . . . . . . . . . . . . . . . . 62'1.106 Lamp. electric arc. M. Mayer . . . . . . . . . . . . . . . . . . . . . . . . 62'1.211 
Boller support and wall • •  team G. A. Crane . . . . . . .  527.052 L .. mp. electric arc, J. E. Woolverton . . . . . . .. 62'1,228, 62'1.229 
Book. ancestr .. 1 record . F. W. B .. i1ey . . . . . . . . . . . . . . . .  027.261 Lamp. miner's safety. W. E. Field . . . . . . . . . . . . . . . . . 1>2'1.055 
BOOk bolder. index. and writing tablet. combin- Lamp. rotatable .illnal. G C. Dre •• e! . . . . . . . . . . . . . . . 62'1.054 

ed. C. F. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.114 Lamp .ocket. incande.cent. L. R. Peck . . . . . . . . . . .  62'1.286 
Booi� �� ����. ��.����.� ��� .• �I�����

g
. ?��?���. ���: 62'1.299 t:��:A�g�fJ��¥i� ��:" . �: ��.�'::::::::::::.: : : �:Ull 

Bottle capping m .. chine. A. L. Bernardin. . . . . . . . . .  Leg!<in. M .  Z .  Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 62'1.149 
Bottle capping machine. F. M. Leavitt. . . . . . . . . . . . . Liner and measure. combined. S. Katani . . . . . . . ... .  627.335 
I�Ul:' ��=;�:i tIol���:�i�e: 'F": G: Kammere.: tg�t G�"3��O�tb:Z: ���: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.105 

l�it�:!�ll:l:;d�;..BA�l�'W�d'.�� ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. : .• .
.

.
. 

'. ':: tg��gli��.
o
.::::;���YJ: J�e�J��: .�: ���I.����: �:� 

Box fastener. E. A. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 Loom beddle. H. VOjlel.alllt . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.166 
Box lid bolder. W. W. Fowler . . . . . . . . . . . . . . . . . . . . . . .  62'1. Loom .beddlng mechani.m. H. Wenzel . . . . . . . . . . . .  62'1.093 
Boxes or plates, machine for manufacturing. M. Malz"nets of �nam�electriC machines or motors, 

E.chenbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527.146 adju.ter or lIeld. M. Waddell . . . . . . . . . . . . . . . . . . .  �226 
Brake beams. linger ll:uard clamp for. H. B. Rob- Marker. land. 8. J. Conkwrlgbt . . . . . . . . . . . . . . . . .  ; . . . . .... ,.362 

i.cbnng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 027.159 Mast noop. W. R. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 62'1,16'1 

I�:!X ��c;,'i;k"ee�!��;. lJ: �:. �:fJ'.��:::::::::::::: : :  �:m Ma
\\r:I��f:;. ���:'. ��.���. ����.� ���.�?��:�.�: 62'1.00£ 

Brick kiln. W. A. WIlford . . . . . . . . . . . . . . . . . . . . . . . . . .. 527.255 Mattre.s. G. S. Perren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 62'1,'Ji!l 
Brushe •• mauufacture of. J. Stauder . . . . . . . . . . . . . . .  027.251 Mea.ure, tape. F. L. Cburcb . . . . . . . . . . . . . . . . . . . . . . . .  62'1.194 
Buckle • •  u.pender. W. L. Dorau . . . . . . . . . . . . . . . . . . . .  527.170 Metal. machine for cutting beveled edges on 
B1lII:gy top prop. L. C. Pollard . . . . . . . . . . . . . . . . . . . . . . . . 62'1.183 pl .. te. D. Lennox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62'1.176 
Butcbering apparatus Cberry & Dy.ert . . . . . . . . . . . .  527.320 Metals metbod of and apparatus for electro de-
Button separator. J. W. Holman . . . . . . . . . . . . . . . . . . . .  62'1.394 po.ltion � C. R. Fletcher . . . . . . . . . . . . . . . . . . . . . . .  62'1.110 
8:g1: :��������: �e��� : : : : ·::.: ·:. : ·. :· ·::.:: : : :  �:= �rJ."�an�':. A.ai':[.,��t�· . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62'1.246 

8:�I�e"ee:��·ct,;.J· Brooks . . . . . . . . . . . . . . . . . . . . . . . . 1>2'1.169 �::�=�a��g:.rE�j:"����'fl�t:: : :::::::::::::: : :  �:�l 
Canister • •  o .. p r.0wder. B. R. Fo.ter . . . . . . . . . . . . . . .  527.329 Mol.tenin" device. T. J .  Clo.e . . . . . . . . . . . . . . . . . . . . .. .  62'1.1l'9 
Car coupl ing, ( . Olmstead . . . . . . . . . . . . . . . . . . . . . . . . . . . 62'1.392 Motor. See Current motor. Steam motor. 
Car coupling, H. Schaeifer . . . . . . . . . . . . . . . . . . . . . . . . . . .  027.376 Mu.lc holder and .tan�combined. J. Wunder . . .  . 
2: ���i:; �t;!la��:.i�li�a�: *���nii : : : : : : : : :: �:� ���.i��t�:,��etie . ?��:::::::::::::::::::::::.: 
Car IIfe-.avinll ll:uard. L. E. Dubois . . . . . . . . . . . . . . . . . 62'1.270 Nipple bolder. G. F. Bard . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
car mecbanl.m for operating .wltcbe •• • treet. Numbering mech .. ni.m. Knight & Gooding . . .

•
. . . . 

Barber & Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.262 Nut lock. P. T. John.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
car .eat. C. Wowr .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  027.096 Nnt lock. T. J. Lit.illlter . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .. 
(Jar spring buifer • •  treet. H. A. Howe . . . . . . . . . . . . . . . 027.203 Nut lock. W. W. Owen. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  • 
car ventilator. O. H. Goidbelll . . . . . . . . . . . . . . . . . . . . . .  027,24l I Oil can carrier. J. H. Lin. .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  .339 
ear:08���?.i�� . . ���. m.�����. ��.1.���: .��.� .. . ���. 527,374 g�:����y��

a
�:c�n�. ��?V�8ii : : : : : : : : : : : : : : : :  :m 

Carburetor. Sprague & Guthrie . . . . . . . . . . . . . . . . . . . . .  027.066 Over.boe .ecurer. O. R. Tower . . . . . . . . . . . . . . . . . . . . . .  .086 
Carri8j1;e .torm bood. toP. A. W. Scidmore . . . . . . . . . 027.162 Ozone. ProdUcl�. Donovan & G .. rdner . . . .  . . . . . . . .  .326 

�::::�'�ye'dO:�i�ii�e�t&f:· :a:"�C�IJ: Bong:: 62'1
,
3U ��tss:.���n,f.:K :g��:;g �ak: Mean. . . . . . . . .068 

caJ�3:;; iioider. '':ei08ding; :A:  'j: Watsoii:::::::: : m:� P .. 
P�!IT:�'j.�b'."t?���Y:;n���.

a
���� .�� ������. �� 62'1.281 

8:!�
.
,:

a
J'��':c:�.

Maybeck . . . . . . . . . . . . . . . . . . . . . . 62'1.102 pat�,::£��. �?�.�: ���:'. �������. ��� ����:�: 627.001 
Casb drawer and rej:i.ter. C. H. Sbaw. . . .  . .  . . . . .  62'1.2� Pbo.phoru., makln"

h
Sbearer & Clapp . . . . . . . . . . . . .. 62'1.163 

Cash receptacletF. R. Garfield . . . . . . . . . . . . . . . . . . . . . .  62'1.239 PbotographlC bumi. er. W. H. Bole .. . . . . . . . . . . . . . 62'1.316 

8::te;tr::�:iru·.!!n�".J�1�tliider.oii:::: '::::::.: �:ln �r�gfc'tfJ'�? �1';."4. 1
n
���:.in

r
�
.
� .�: .�: .����: : �:� 

Chimney cap and ventilator. W. Earle . . . . . . . . . . . . .. 027.llI9 Pick. M. Hardsocg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1,33l 
Chiropodi.t.· u.e. in.trument for. F. M. Garie •. . .  027.240 Pipe. See Tobacco pipe. 
Chnck. drill. J .  H. We.tcott . . . . . . . . . . . .  . . . . . . . . .. 027.227 . Pipe clamp. C. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.200 
8i<:�� c��t�l�� �?!.;;��ulator •• B. B. Ward . . . . . .  527.002 ! �l!�� �A'.aect��Ya&i::::,ncorn:·.L:iiuiiyiiti: : : ·. : �:� 
Clew ring. T. Ayre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 027.200 Pneumatic c� carrier .. pparatu •• O. Ames . . . . . . .  62'1.040 
Clock. calendar. C. W. Fei.htinger . . . . . . . . . . . . . . . . . .  62'1.386 Pneumatic dispatch tube .y.tem •• valve for. A. 
Clock, pendulum. O. Barte! . . . . . . . . . . . . . . . . . . . . . . . . . .  527.233 , W. Pearsall . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  027.073 
Cloth .cuttlng macbine. A. Tbyll . . . . . . . . . . . . . . . . . . . .  627,2'.U ' Pneumatic dl.p .. tch tube terminal. O. Ames . . . . . .  62'1.039 
Cloth cutting macbine •• take-up for conductor. . Po.t or colnmn. O. A.ndre . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.310 
ClO�{'h'OI���vrii: Cuiiimlni"i::::::: '::::::::::::.: �:� P°Vaug��r����� . �� . ���. �������: . .  �: 027,249 
&�\"�o3.��·I.i.:;;b����.���·:::::::::::::. ':::. '::.: �:= ����R�l��!::kl��B:!:��·. �'. ������: : : : : : : :  �:lln 
c°"l"ob���� . ���� . �.�� . .  I���. �: . .  �: . .  � . .  �: 027.206 r.x::,�

g
J.0� ��t'c<g�:"te�. � .���::::::::::::::::::: �;� 

Cocoanut, preparing and preserving. N. A. Pump. rotary. E. Ii'. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  027.082 

COif��o��'l'!a 'poi ii8iidie; '0: ·W: · Pleroo·. ·.·.·. : : : ·. ·. ·. : : : :  � n:ll::���D.:'Ct�io�.�·ll.°i'f8oii:::: : : :::::: . : : :: : �:lf:l 
Coin ca.e. R. L. Chope. . . . . . . .  . . . . . . . .  . . . . . . .  . . .. . . R .. llway. condnit electric. J. E. Toole . . . . . . . . . . . . . .  62'1.301 
8g1!.�i:'�!.':��e�rNok�a.� &��f��·. ·.· . .••.

.
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.
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.
. '.: : :  i �:il::�.c.:i��:��;i�c�ti'�:'l¥��'!8.�·. ���I�:: :  �:� 

Commntator brush holder. G. Rauch. . . . . . . . . . . . . . .  Railway guard, B .. te. & Smitb . . . . . . . . . . . . . . . . . . . . .  527.192 
Coolor. See Wort cooler. R .. llway rail jomt. H. H. FUleld . . . . . . . . . . . . . . . . . . . . . 62'1.867 
Com huskilllt machine. W. H. Webb . . . . . . . . . . . . . . . . 627.226 Railway rail joint •• tru •• for. W. F . . Dlmmlck . . . . .  62'1.198 �����er.SW. �� :ig�.I�: . . �.���l ���I���: . . . . . 62'1.062 .til::� ::ng:; �: I' :;bg��l��:: : : : : : : : : : : : : :.: �:= 
Curllng'lron; R.' Friedel . . . . . . . . . . . . .  ; . . . .  : . . .. . . . . . . .  527.172 Railway .wltcb. T. D • . Will ever . . . . . . . . . . . . . . . . . . .  � _  62'1.188 
=g Iron. C. H. Jobn,.on . . . . . . .  , . . . . . . . . .  : . . . . . . . .  027.176 Ra!lw .. y track switch, electric. A. F. Schlnner . . . .  027,29t 
CortaI: g=::�����h�n���: : : : : : : : : : : : : �:� Ra':'''li':it''?��.� ���:�?� .�I�� .• ��� •. �: 027.267 Curtain rod. Fowler & Llngley . . . . . . . . . . . . . . . . . . . . . .  027.:173 Recorder. See Time recorder. 
8:U:�'h�J: ���S"t.��:: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  027.(8) It:l88,�Od�� ����r.ter: · 'Kej:reii!'Siei-: ' "  . . . .  62'1,368 
�:'�::,��1.��.��·.�:.�·.��?�:: : : : : :  �:� :�Nt r:::n��el8:"ia���: . . . . . . . . . . . . . . . . . . . . .  62'1.lKO R:,s:r CC':f;.f.k JT�H�':��'iiigiii:::::::::::::::::: : : :  m;lfii i �::� ��\�t"i.1i?m'1°�i.'::::. :::::::::::::::: . . . .  :: �:m Door cheok. E. Dredge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  027.053 Saw IIllnll macbine. J. N. Howard . . . . . . . . . . . . . . . . . . . 62'1.339 
Rg�� ����a�io���'W:N:MoiTi80ii: : : : : : : : : : : : :  �:� ��:i:i���"S�B�e6:t'����·. �:.�·. �����???:�: : : : : :  �:� 
R".:��: �%m:zwa'i\Pc;!�I:;.mey::::::::::::::.: �:¥M ��t:;f�:,:rn�:w!.��

i
�ic�: .�: .?�I.�� : : : : : : : : : : : : : :  �:� 

R�r.'We��:-����fl1?· Thom .... . . . . . . . . . . . . . . . . . . .  527.300 I �m�o���J!'t·o���:�Il!� fl:h�a� : : : : : : : : : : : : : : : : : : :  �:= 
R�lh��mi�til��?lf°l).b���� •. �:.���.t.t:::::: : :  �B� ���� ::e �h:ft��le��?b",dti I'�����: : : : :  �:WA Drillinll m .. cbine. R. M. Downie . . . . . . . . . . . . . . . . .. . .  62'1,237 Sbutter bower • .A .  G. Cbri.tman . . . . . . . . . . . . . . . . . . .  62'1.1l'7 
�Mm�irc;::���.�ll."t�t,:. �?� .. �: .� . . ��bjS: �:\'I� ��:l·re��d�f.::���i� H:r:�e�· . . . . . . . . . 62'1.258 Dost conecfor. R. McW111iam . . . . . . . . . . .. , . . . . . . . .  027.341 Sk .. te. roller. J. A. Segerber!< . . . . . . . . . . . . . . . . . . . . . . . .  62'1.1M ��at��:'y��miiti·& 'Geer: : : : : : : ' : : : : : : : : : : :  ::: �:llf: �l'e,�t ·::�K.e���. 'btv,::D..�: �:����?�:::::::::::: : �:M3 Electric heater. J. R. Davi . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.324 Slicer. potato. Struble & Turner . . . . . . . . . . . . . . . . . . . .  62'1.258 ID=� �e:��f,;::�;::."itgie�ru<;,'�m:oompound 527.050 �:::.�tl.':fo'k�Pt:ki�:�lgcoHa�: : : : : : : : : : : : : : : : : : : : : · .  �.� wonnd dynamo. W. B. Potter . . . . . . . . . . . . . . . . . . .  62'1.075 Sole for slippers or .hoe •• J. K. Grltllth . . . . . . . . . . . .  527',280 Electric .wltcb. R. S. Kel.ch . . . . . . . . . . . . . . . . . . . . . . . .  62'1.177 Speed mea.ure for sbaftlng. W. Lang . . . . . . . . . . . . . .  62'1,207 Electrical.converter. J. W. Packard . . . . . . . . . . . . . .  027.070 Splnnlnll frames, .eparator mechanl.m for ring. Electrlcal .igoal, H. H. Wister . . . . . . . . . . . . . . . . . . . . . . 027.257 A. Hltcbon . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  Electricity by .olar heat, .. pparatn. for generat- , Spinning machine. roll. J. Cain . . . . . . . . . . . . . . . . . . .  .. 
Ele�':..tb�· ���·eievBiOr: . . . . . . . . . . . . . . . .  • . . . .  

• 027,379 ��.g�k.:\· :ti!i:"��piiy·& KOiti: : : : : : : : : : : : : : : : : : : :  
Elev .. tor. J .  W .  Seaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  027.296 Stalk cutter. H .  W .  Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ele;.��':� . •  ����. �� . ����i� . .  ��.���?: .�: .�: 62'1.366 ���:.u.�11�1�.:·h�"l.· S: .�: ·i.eave�worlii: : : : : :  
m:�:�� �����evY.;.r·F���EliiiJio,:j,e::::::::.: : :  �;m Sta� m�\:'!':�. ���,';�??:��.����� . . �.�?��� .�: 627.l8tI 
=�lnAe�=a

����eClaus . . . . . . . . . . . . . . . . . . . . 527.361 ��:� �n.r�r�.le�,!'�::':'WailiiiliiOn: : : : : : : : : : : :  �� Engines, steam cbe.t for compound, E. W. Har- Stone. of .mall size for toy •• etc., making artl-den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 527.388 IIclal. F. Herrmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1,059 Expanding tool, N. W. Pratt . . . . . .  . . . . . . . . . . . . . . . . .  62'1.165 Stopper. See Bottle .topper. !!lYeglas. sn.pender. H. J. Green . . . . . . . . . . . . . . . . . . . .  027 Stove. N. Lebmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; .... .  62'1.0fI1 Eyeglas.e •• J. H. E. De Celle . . . . . . . . . . . . . . . . . . . . . . . . 62'1. Stove. cookin". S. Boal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62'1.382 eg=I';."�: .f.°�·:Fowiei-·ei 'ai : : : : : : : : : : : : : : : : : : : :  � ����rJ'�f�J�¥!: �: it:e:t:nctiar,i':: : . : : : : : : . : : : : : : :  �;� 
'ng macblne. R. Heaton . . . . . . . . . . . . . . . . . . . . . . . . . 62'1 Swltcb. See Electric .wltcb. Rallwa� switch. m"kln� machine. P. J. Regan . . . . . . . . . . . . . . . 527. Switchboard;' bu.y te.t for mUltlPle� R. H. Polk. 62'1.883 
b\;rIW'. 0'. ��r:�:�. ��� : : : : :  : : : : : : : : : :  :li27;Zi7: Tabl:ble�ee olding or extension tab e. Kltehen 
escape. automatic, Mill. & ¥oulllt.on . . . . . . . . .  Telepbone transmitter. T. McCoubray . . . . . . . . . . . . . 62'1.214 

Fire extln!<nl.ber. C. R • .Macomber . . . . . . . . . . . .  . . . Thermopile •• apparatn. for mounting and ope-
FI.hlng tackle fa.tening. M. B. Allen. . . . . . . . . . . . . .  ratlng�M. L. Severy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.m 

Jl���i�?b'elll':·aW:f:�':fs Po�I��e�n'T��'f�:· iIr.i� '1·h'\!':�f�g
esM�E�ag:�::r 

��� . ��i���� .�.�?� 
62'1.3'18 

proof. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.383 Thermo.tat. L G. Row .. nd . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.375 Flower h E. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . .  527.23:\ Tblll coupllnll. W. S. Hartley . . . . . . . . . . . . . . . . . . . . . . . .  62'1.146 
Flue. F. B. • WI.dom . . . . . . . . . . . . . . . . . . . . . . . .. 527.256 Thill support. D. A. Barrac_ .. n . . . . . . . . . . . . . . . . .. . .  62'1.101 
J�1l[::�� exten.�: ialiici; W: ·S: ·Rolliiig.: : : : : : : :: �:fi# il�: ��g�:�: �'gr��:�8.\°'A� ;�t�i���::::::: : �:= 

Wax for d.ental or otber purpo.e •• met .. llIc cov-
ered, A. S. Rutberford . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.218 Wax product for dent .. 1 or other pnrpo.es. A. S. 
Rutherford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  62'1,2ll1 Wheel. See Grinding and polishing wheel. 

wi:K�'n'�'it'A�e:lir. L. Franklin . . . . . . . . . . . : . . . . . . .  62'1,276 

;1�3�lrr:����I�c:.er,;,(; J: 'Fi:FoOie:: : : : : : : :  �:m Wire coiling m .. chlne. G. W. Crowder . . . . . . . . . . . . . . Wire stretcber. J. W. An.tin . . . . . . . . . . . . . . . . . . . . . . .  . ;� !'i,����::�t'-:c'l<;tia�:�.�:: : : : : : : : : : : : : : :  Wrench. F .  W .  Nelson . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  . . 
f.:-:!'�ia�,:e���l: ii:·T:iii.;hiiionic: : : : : : : :  Yoke center. neck, H .  T. Ricbmond . . . . . . . . . . . . . . .  . 

DESIGNS. 
Belt pocket. R. S. Porro . . . . . . . . .  : . . . . . . .  o . . . . . .  o . . ... . 23,683 
b\'.r�I���it�irtJ�:�n:: .·.:::::::::·.·.::·:.:::::: 1= Padlock case. F. W. Mix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,688 Kl��':it!t'F�'M'����: .�: .�:. �.���.��:::::::.: �:m1 Stove or range, W. H. Barne . . . . . . . . . . . . . . . . . . . . . . . . .  23,68'1 

TRAIm MARKS. 

�c,&t.,u:ru-Agri��u��ldT::::fl:'i,':,":at"By. ���?��� . .  � 26,S36 Alterative compound and blood pDriller, S. Web-An:t;:.t., c':.,::gan�iipyreii'; · · comPOuiid; ' 'if: ' W'. 25,314 Stemmler. . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  25,313 Bev�tii::·o�n.:'l��:':fa:t":e�'l!r ������.��.�� .I� 25,319 Boots and .hoe •• leather. Noye •• Norman & Com-
pany. . .  . .  . . . . . .  . .  . .  . .  . .  . . . . . .  . .  . .  . . . . .  . . . .  . . . .  . .  . .  . . .  25.306 Carp-als, :Hours, and foods, certain named, F. Acker & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,326 

(,le��iWe��������� .�o�. u.�� .i� .  �w",:��� .������: :lb,880 
��t��.�Ui�;":d.JS��rJ:'g�:l�g&a���,;i.iiliiR 25.307 

COJ;D1:ny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.308, 25.1lO9 

E�r�d ��in����i\��"tf';'�ii 'Fowier; SoD ' & 25,825 Comp .. ny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,3:U Meat. and lard. cured. Mlnneso.ta P .. cklng .. nd 
Provi.lon Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,323 Medicinal prer.\1i .. tion to Increase tbe 1I0w of buman mil • Nutrol .. ctls COmpailj . . . . . . . . . . . . . .  25.312 1 M

Il:{o����.���: . ���.�� . . ������ . . . .  ��� . .  ��?�a: 25.392 ��r:4�. S!�::� e:::a 
JIi� ���'r.

t
bMJ.\'J"§fz:Li8 25;33l Radiator Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.335 Remedy for diseases of the .tom .. ch .. nd bowels. 

The Bai ley Automatic B icycle B rake 0le is ... quick in action as thought it. self; So unobtm.ive. the rider would never know he bad it were it not for the Instant and eifective aId . It gives him when wanted. BAILEY 
. Mli·G. CO .• 207 S. Canal St •• CHICAGO. 

ARM STRON G ' S  it P IPE  * THREAD ING -AND-
CUIT I N G-OFF MACHINES 

Both Hand and Power. 
Sizes 1 to 6 Inch e •• 

tefsl'�OI�"ih.:'� �t,!nh!!t '. Pipe Cntter.. Stocks and Dies 
wn/,·,,·.allu acknnwirdoed to be THE BEST. arserldfor co.talog. 

Armstronu lUfg. Co., 
Bridtreport, Conn. 

DCK & ORE BREAKER 
Vapaeity up to 200 toDS per hour. 

Ha. produced more ballast, road metal. and broken more ore than all otber Breao<e • combined. Builders of Hlah Grade Mining 
Machinery . Klng-Darr .... h Concent.::.tor. Conner.ville Blowers. tlend for lJatalol!1le8 

C AT E S  I R O N  W O R KS, Hance Brother. & White. . . . . . . . . . . . . . . . . . . . . . . . .  25,316 
Rnbber coated skirt facing. I. B. Kleinert Rnbber (� � o .  ( : l i l l f o n  t-\.r .. C ' h i e n sro 

:U :J.  � nmklln St.; Boston. M ..... Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25.310, 25,311 186 C. Liberty St. 
Sirup .. nd mOla.sesl F. C. Schnlte . . . . . . . . . . . . . . . . . . . 25,321 --'----'----------------

��t;,·b:&a:.rr::n'd���. �:"l�ii:::::: : : : : : : : :  �� TR.ANSMIS!:HON OF P O W  E R BY 
SoaP. tOilet. J. B. Willmm. Company . . . . . . . . . . . . . . . .  25,828 Friction Pulleys.-By G. D. Hiscox. M .E. Description 
'1·obacco. .moklng .. nd chewing. Spaulding & and llIu.tration of 80me of tbe many form. and rombi-

Merrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,3l6 nations po •• lble for tbe tran.ml •• ion and d irection of 
Trnn� C. R. Starr & Company . . . . . . . . . . . . . . . . . . . . . .  25;334 power by contact pulley •• Witb 17 engravin" •. Con-
Varnl.hes. paint. japan .. .. nd painter.' supplie.. tained in SCI ENTIFIC AMERICAN SU PPLEMENT. No. 

N. Z. Gr .. ves & Company . . . . . . . . . . . . . . . . . . . . . . . . . .  25,332 9 li " .  Price 10 cent •. To be had .. t this otllce and from 
;:iera;8r=o� �":r��.S�:IOW; C: 'israei & 25;320 all new.dellier •• 

Brotbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.327 E LE CT R I CA L  A P P A R ATUS DES I C N E D. Whl.ky. Joseph R. Peebles' Son. Coms:ny . . • • . . . •  25,317 Inventions Developed. � CON'eapondence Solicited. Wi
\��I:tn��s.':?�� . .  ���· . .  �� . .  �.':: .����� 25,318 F.B. COREY, MoE., Hathaw .. y Building. Bo.ton. 

A pri n t e d  c o p v  of the .pecillcatlon and dr .. wlng of any patent In the foregoing ll.t, or· any patent In print 
I •• ned .Iuce l863, will be " fiirnlShed from this otllce for � C�!·p..{�n�rdd��.tle::� s::�P':' T:: �b

� Broadw .. y New York. 

ve����' 1��'�:;;�;�L� ��e':.�ro::: ��,:!eg, brh!hf':,�! 
gOing lI.t. provided they are .Imple. at .. cost of t40 eacb. If complicated the co.t will be .. little more. ' For full in.tructlons address Mnnn & Co . • 361 Rroadway. New { ork. otber foreign patents m .. y also be obtained. 

O R D I N A R Y  BATES. 
I n s i d e  PaRe. each Insertion . • • ,,:5 cents a lin" 
IIack I' aae. each i n s e r t i o n  - .. .  - 81 .00 a l i n e  

pr Em- _ c(tuaes 01 .A.d1IerUsement8. Spedal ana 
HilJher rates are reqmred. 

'l'he above are charges per lI4late line-about elllht worll. per line. 'l·hi. notice .hows 'he width of tbe line. 
��.:.�;: !� M:�J'�a,:=,,= 11':l. ���: 
��fve� !re�t%tf.:-:·'l>tII�dW=��·Ttg=�; momilllt to .. ppear in the fOll01!l'illlt week's I •• ue. I 

Patent Foot Power Mach' 
Complete Outfits. ! 

Wood or Metal workers Without ste\L,'f 
rg:"far':e

n .'h�CC:"��8f��: W.i\l. LA n CHt S�V ] l\ G  il l ac h i n erv .. latest and most improved for practlcal Shop U.e, also for Indnstrlal Schools, Home Training. etc. Catalogne free. 
Seneca F a l l s  MfR. Co. 

696 W .. ter street, Seneca rail. N. Y. 

LAT H E S Sh .. pers Planers DrI!1s. Machine Shop 
� Ontllts, Foot Lathes, Tools and Supplies. CataJogne Free� SEBAS1'IAN LATHE CO.. ' 

m CULVEltT ST •• CINCINNATI, O. 

(i M A N U .A C T U R E.  T O  O R D E. R  �l P E C I A LT I ES & N O V E LT I E S - PATENTED 
ARTICLES - S M A L L  OR r i N E.  M AC H I N E. R Y. S£l'�D 1'- - oc.\J t  OTTO KONIG SLOW 

� fg�1�\. ..--49  M ICHIG A N  ST CLEVeLAND, O. 

D Y . 0 SAVE MONEY I o our WD M .. ke moneyprint-

P - t- '., Ing for other!! I 
riD ID" . Type setting easy. !!t e PrInted roles. 8:5 Pres� for Cards. Clr- Stamp forcataiogue 

Culars, etc. Pres. for pres.es. �In}e. paper. Small Paper. S40� etc.. to fauoru. 
KELSEY &; CO.. MERIDEN, CONN. 

U N I O N  M O D E L  W O R K S  C t-1 I CA G O  

Stave Mi l l  Machinery 
and Veneer Cutting: 
s""'" for Cat. A .  

Handle Machln<lrY for Turning Handle. for Brooms. Axe!!, 
etc. Send JOT Oat. B; 

, Wood Pulp MS.' chlnery. S""d tO'l' 
Cat. C. 
Trevor Mftr. Co. 

Lockport, N. Y. 

FO'U'I'teenth Editton of 
Experimental Science 

Frog. cro •• lng. J. C. Sbipman . . . . . . . . . . . . . . . . . . . .. . . .  62'1.m Tire. peumatic. J. C. Senecha1. . . . . . . . . . . . . . . . . . . .. . .  62'1.130 Furniture leg attacbment. E. Dempsey . . . . . . . . . . . .  527.146 Tire. pneumatic. E. W. young . . . . . . . . . . . . . . . . . . . . . .  62'1.1Yi1t . 
Fu.e box, electricah,J. W. Packard . . . . . . . . . . . . . . . . . 62'1.0'21 Tobacco or Cigar mOl.tener. J. A. Roblnscn . . . . . . . 62'1;291 \ The Scientif ic A merican 

. PUBLICATIONS FOR 1 8 94. 

Fuse capper. G. A. '.1'eel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527.132 Tobacco pipe. W. E. Trott . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.186 Fu.e for projectile •• time, W. J. Smitb . . . . . . . . . . . . . 527.250 Tobacco poucb,. Hewood & Nunn . . . . . . . . . . . . . . . . . . .  62'1.200 Fu.e. time. W. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.222 Track .1!<D81. electric. C. R. AI.op . . . . . . . . . . . . . . . . . �099 __ Game board .uppori. J. Green . . . . . . . . . . . . . . . . . . . . . . .  62'1.279 Tran.om lifter. W. S. Robin.on . . . . . . . . . . . . . . . . . . . . .  Di<1.341 --
G�WJe:�� . .  ������� . . .  ����: . . .  �����: . .  �: . . . �'. 62'1.216 i��Rel:rr:����,![�h,:�:i.·c. Woodhead . .  62'1.366 Gas compre.sor •. B. F. Silliman . . . . . . . . . . . . . . . . . . . . . . 027.081 Trunk. I. B. Kauifman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62'1.386 Genc�r:��rd: ��'£����. ��O���i�. ��.������. ��� 627.086 ��e ·J'r�t;.I�� ?,;���:.a8: Rebiiiei8 ,i iii:::  :'.: '. '. : : : �;1M Glass witb aluminum. decor .. ting. C. Marllot . . . . . .  62'1.210 Typewriter cabinet. M. Foley . . . . . . . . .  : . . . . . . . . . . . . .  027.272 The price. of the di1l'erent pnbllcatlons in the United 
Grain dnll. S. J. Conkwrlllbt . . . . . . . . . . . . . . . . . . . . . . . .  62'1.364 Typewritllllt machine. J. P. Smitb . . . . . . . . . . . . . . . . .  62'1.083 States, Canada, and Mexico are l1li follows , Grindln� and £::!I.bing wheel. �'. E. Cudell . . . . . . . .  027.196 Typp.wrlting macbine attachment for writing and 
Gnn. bo t. H. meweberi T . . . . . · . . .. . . · . . . . . . . . . . . . 627.369 . tr .. nslatlna me •• ages ln cipher. R. Harte . . . . . . 62'1.112 Gu':,�I��'N�:-o"nf�r &fJ'J'ald��: �����.� . . �� 527.342 �:l�:: �: �. ����n'e : : : : : : : : : :  : : : : :  : : : : : : : : : : : :  :::: m� 
Hame fa.tener ... B. O. Smith . . . . . . . . . . . . . . . . . . . . . . . .  62'1.131 Valve and .team cbe.t for engines. E. W. Harden 527:880 
Hanllie. .See "asket handle. Coifee or te .. pot V .. lve. balanced .lIde. G. Cook . . . . .  . .  . . . . . . . . . . . .  62'1;141 
H�".,���'ii. Ortega. . . .  . . .  . .  . . .  . . . . .  . . .  . . . . . . . . . . . . . . .  527.au � ��N�)�a':Oir�r�k�v��romiiii.; . Siiiciii . ri.iii.f: 'j: 62'1.

&6 Harness, E. F. WIlt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62'1.189 Coppersmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.143 Harrow. M. J. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527.352 Valve "ear. G. JaI.oviczkr . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.083 
Harii<;'bb:N� . ��I.�i.����� .. .  �����n.ed . .  �nlk.� •. �: . .  J: 62'1.174 �:�I�I��t�r W�'j£!;::U�)':[�I:.�.'. ��.�I.�.::: . . . . . ':.: m.= H .. t • .lzlog machines. water puriller for. W. J. Vent!1ating c .. p. T. J. Ryan . . . . . . . . . . . . . . . . .  : : : : : : . . .  62'1:185 W'ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.187 ' Venbl .. tor. See Car ventilator. Hat .tretchlng m .. chine. R. Elckemeyer . . . . . . . . . . . 527.271 Vi.e. H. C. Ra.ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62'1.217 
Hay rack, H. C. ROller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'1.292 Voice rectiller. V. Carp! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627,285 Hp .. ter. See Electric beater. Vote re"l.tering and recording machine, H. A. . . 
��Dd":i:�!��: �a�·. ��PB�'Wem: : : . : : : : : : : : : : : : : : : : �:l: w�:,o:ri';kliii�; Ii:: ·T·: We.tertiei(i:::::. :::::::: �:� 
II��: �:: �.:.¥ ����: ;::�l� =t�� !f.· R.r�!�:�aUiiIi : : : : : : : : : : : : : : : :  �:= 
Ice cream freezer and churn. combined, I. T. W .. ter meter . ..  ntomat,c. G. l-'halfe), , . . . . . . . . . . . . . .  62'1.0t6 

Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . .  62'1,813 W .. ter 8teri\1.zing .. pparatns, A. V. M. Sprague . . . .  62'1� lDIJeatlalde, C. .A. Bruecl«ltI . . . . . . . . . . . . . . . . . . . . . . . . . . 62'1;211£ Water t.ube boiler, JL a. c. Shatm . . . . . . . . . . . . . . . ... 1iII'l,ll'lll 

RATES BY MAIL. 
The Sclentl11c American (weekly). one year 13.00 
The Scientific American Supplement (weekly). one year. - - - . - 6.00 
The Sclentl11c American, Spanish Edition (month-ly). one year. • - - - - - - - 3.00 
The Sclentillc American Architects atld Builder. EdItIon (monthly). one year. - - 2.50 

COMBINED RATES. 
The Sclentlllc American and Snpplement - '7.00 
The Sclentl11c American and Archltectii and Bulld-ers EdItion. - - 6.00 
The Sclentlilc American, Supplement, and Archi-

tects and Bullders Edition, - 11.00 
Proportionate Rates JOT Six. MontM. : . 

This inelnde. postage. which we pay. RemIt by postal or _ money 0rIrer; or draft to order Of 
K1JIiN &; CO •• 381 Broad .... IQ". II_ Yerk.' 

REVISED AND .EblLAhGlilll. 
1 � 0  Patre. and 1 1 0  Supel'b C n t. a d d ed. 

Just the thing for a present for any man. woman. 
atudent, teacher, or any one interested in Science. . 

In tbe new matter contained in the last. edition will be found the Sclentillc U.e of tbe PhcnO!<lapb. the cDrious 
����t���·�:w �rtn::r:�t�a:-����

c
�r.�.fg���� 

Pr!'��e�rfJ:;����:C�J'm:...�D���� ��lrir.xf�r������ graphy. includtnll' Hand Cameras. Cane Cameras, etc.; Sy.tems of Electrical DistributiOR! Electrical Ore Finder, Electrical Rocker, Electric C l imes, How to Color �t'l!'ir":;:,:I�:�ie���c'l,r �Wi :it:�· tlM..re::\od:�e�� tlilc readers. . 840 page •• 762 line cut •• ·.ub.tantialtt and beautifully bound. Price in cloth. by mal l. $ 4 .  Half morocCO. 151).  
prSend jor 'iCl 1nu'ated Circular. 

MU N N  & CO •. , Pub i i shers, 
,office of the SC I E N T I F I C  A M E R ICAN,.; 

361' B R DAD W A Y .  N E W  YORK. 
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HENRY CAREY BAIRD & CO. 
lNDUSTRI.AL PUBLISHERS, BOOKSELLERS & IMPORTERS 

8 1 0  Walnut St., Philadelphia, Pa., U. S. A .  
Dr Our New aud Revised Catalogue of Practical and 

Scientific Books, 88 pages, 8vo, and our other CatalojZues 
and Circulars, the whole covering every branch of 8ci-
:g-�'i,;PJ'��eg, �n����� ���t:�:i� �� �8 i'JrKfs�'m� 
address. 

Latest Scientific 
Publ icati ons . 

AN I N T R O ))UCTION TO T HE S'I'U))Y OF 
llI F.'I·A I . L U R G Y .  
Tbird edition, revised and enlar�ed. :u W. C. Ro-
f:��t;!r�g-li�:or s�i�iic�<g�::r.r;'nd

e
l"i!�';;� �� 

tbe Royal Mint. IIlnstrated. 8vo, cloth. Price . .  $4.00 
T H I'; llU ;'I·A I. I.I' R G Y  OF 1. 0 1 . 11 .  �l J'in���
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C.B., F.R.S. With numerous illustrations. 1 vol. Svo. 
Price . . . . . . . . . . . . .  , . . . . . . . . . .  , . . . . . .  , . . . . . . . . . . . . . . . . . . . .  $6.50 

ORE A ND STO .... E M I ' I N G. 
A Textbook of. For the use of Mine Owners, Mine 
Managers, Prospectors, and all interested in Ore and 
Stone Mining. By Clement Le Neve Foster, D. ' c., fi!\�:: r���,:,''t� 0�fMlW�s.
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Large Svo. Price . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  $10.00 
'J' H .; W \ 1' E lt S I ' P P I . V  OF T O W N S  ,\ :'I D 

T i l E  4 ' 0 ""  !,\'I' R UC'I' I O N  of \\' A 'I' I·; I( W O RK S .  
A Practical Treatise for the nse of Engineers and Stu
dents of Engineering. By W. R. Burton, Assoc. lnst. 
C E .. Professor of Sanitary Ellj!lneering in the !mpe-
r
l:!dlJ3
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�aterworks, .. by Professor John Milne, F.R. S. Large 
8vo, with 257 illustrations and 44 plates. Price . . .  o .$9,lX) 

E I . E I !'I'R I CIT Y A � D  ,U A G N E'I' I S iU .  
By C. G ,  Knott, D.Sc (Edln.). l2mo, cloth. Price ,75c. 

D I C 'I'IO ' A R I  I I I" 'I' d Jo:  AC'l'I V Jo:  P R H i l: I
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General Indexes. Crown t:wo, cloth. Price . . . . . . . . $3.00 
TH �; S E W  UNITED S T A T Jo: S  D J SPE:\ SA

'I'UR Y .  
Seventeenth edition. By Professors Wood, Remington 
and Sadtler. The 17th edition of this indispensable 
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the editors, Professors Wood, Remington and Sadtler. 1!114 pages, with original illustrations • . PriC&/ cloth ex-
t�')je�'��J::;��Mr;,�. 

half Russla, $9. , Patent 

SO l itC H A N I) \ l O D E  OF !'\ O L A R  E "' ER G V .  ��'d.;.�· . . ��::��e�:. ��: . �����:.��: , ,��:, ��fi:� 
IT For sale l>y aU BookseUer., or will be .ent d;i;roct l>y the 

Publish.,.., 
J. B. L IPP INCOTT COM PANY,  Ph i l adelphia, Pa. 

VANDUZEN SJ��M PUMP THE BEST I N  T H E  WORLD. Pumps Any Kind of Liquid. 
in Order, never Clogs nor 
Every Pump Guaranteed.. 

SIZES.-Gallonl per Hour. 87 to 870 elch, Address THE VANDUZEN & TIFT CO" 
IOZ t. 108 E. Soeond 8t . . mneinnatl. O.  

BA R N ES' New Friction Disk Drill. 
FO R L I G HT W O R K. 

Has those Great Advantages: 
The speed can be instantly changed from 0 to 1600 :!.thbeU::!fJ.� � S:���:l

ts
�:al�:£:i��� 

smallest or largest drills within its range-a WO!lo 
d(�rfnl economy in time and great saviDl' in driB 
brea.ka.i[e. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St. ,  Rockford, Ill. 

REOENTL Y PU BL I S H ED . 

THE MANUFACTURE OF 
Liquors and Preserves. 

By J. DE BREVANS. 
P R I C E  $3.00, POST P A I D .  

The author i s  an emint'nt French chemist who has 
devoted much time and study to the preparation of 
Liquors and Preserves. The great value of the work 
consists in the formulas, which number over 300, and 
are so arranged that, if the manufacturer has no dls
tillin� plant of his own, he can still make many of the 
liquors from the essences. The manufacture of �""ench 
liqueurs, etc., from essences is very prOfitable and does 
not require large capital. The raw materials, the plllnt 
of the distiller, etc., are described according to the best 
modern practice. The book has 65 illustrations, 18 t&
bles. and a full Index, 

Ill!r Sena for To bl, of Oontents. 
�U:N':N' � C<> • Publishers, 

SCIENTIFIC AMERICAN OFll'ICE, 
361 .Broadway, New York. 

J t ttuttftc �tuttitau. 
'i THE 

" 'l'he World's Greatest 'l'ypewl'itel'." 

Lightest touch which means least fatigue. 
W ith fewer parts than others attains more ends. 
The material and workmanship insure durabi l ity. 
Adopted by the Un ited States War Department. 
FREE-Descriptive Pamphlet containlng testimonialsirom leading concerns. 

DEN iSJUORE TY PEWIU'I'ER CO . . 2t1� Broadway, New York. 
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work, Thousands of men have crude t�ough really val
uable ideas, wbich they lack mechanical training to de
velop. Novelties and patented articles manufactured 
by contract. 1 S 1 Seneca St.,  C l eveland, Ohio . 

You Cannot Cut Yourself. 
A Delicious Shave. 

No Skin Disease. 
A CONTINUAL ECONOMY. 

Lasts a Lifetime. 
Razor, $2.00. 
Machine and Strop, $1.75, 
Both In one box, $3.75. 
E. LOTHAR SCHMITZ. 

�{ ATCH � MACHINERY. 
Latest improved. Complete plants furnished, JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 

"ECLIPSE" GRAVER, DRILL & TOOL SHARPENER 
For holding tools of every de
S
cription, f o r  sharpening, Adjust-fble to any anol? Most practical, economical and indispensable tool for tbe purpose. Tools last IOD2er, retainiDrz ac-curate cUi!';rte e:1�� 'tl.

all t mes. 
far Send jor 'illustrated circular. 

E. F, BO WM 4 N  & CI I  . . 20 to 36 Chestnut St., Lancaster, 
w�lch�k�r�� �TJ��:f�rs' 

Tools and Supplies. 

MESSRS. MUNN & CO , Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly a.scertain. free. whether an invention probably is 
��:��:e by writing to Munn & Co. 

. catiOllS strictly confIden-�� tO�b�:rn
d
�ri'g:. ��nf�='ts and 

PATENTS 

I�� itae TYPE WHEELS. MODELl LEXPERIMENTAL WORK_SMAU.MACHIIIERY NOVELTIEB • ETC� NEW TDRK STENCIL WORKS loa NAHAU 8! N.Y. 

U S E  FU L eA N E .  t\a��v�:
s 
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e
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height or distance on land or water. Parties desiring to 
purchase or manufacture it� will please address BOX: 
373.  Ft. Wayne. I n d .  "ee pat. 500,385, Sept, 19, l893. 

'rHE F ISHER 

Patent Steam Pump Governors 
For steam Pumps Working under Pressure 

and the 
F ISHER PAT E NT GRAVITY GOVE RNORS 
�'or Steam Pumps filling elevated open tanks, 

are the most positive and durable devices Ili���tY� �e
-Q�����

e
>i. ar Send for circulars and testimonials. 

F J !'\ H ' It G O V E It !\ O Il • 0 . ,  
201 8. 1st Avenue. Marshalltown, Iowa. 

WANTED. 
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La. Red Cypress Wood Tanks a specialty. 
W. 1<�. f'A I. D WJ<;I. r. CO . .  

217 E .  Main Street, Lonisville, Ky, 

on't Kill Yourself 
SMOKING. Use the RM LESS SMOKER CURE N O  SMOKE I N  TH E MO UTH . 

tbe fiavor and enjoy-
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a
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t
it! makes it absolutely as it prevents inhaling; to qUlt the habit when Send for free circular you ate skeptical. RYERSON D. CATES, B. 1206, 108 La Salle St" Chicago. 

use 
corre-

�P'Dll(i��lce
e' xp��: 

on receipt 
11lhand80me 

case, 5l1c. extra 
13th St., New York 

<lAS ""0 OASOLINE ENGINES 
fOR EL�CTRIC LIGHTING,PUMPING,  

. A". tlLL ,5MALL.P'OWER� PU,RPOSES. 
LII-UNCH EI:'lGINE5.'�". LAUNCHES, 

MONIliOR' VAPOR fNGINf: 
• .. PoWeR  COMPANY, 

ERIE ST., C:U\AND RAPID5. MICH I6AN. 
S E N D  r O R  CIRCU L A R .  

H Y P N OT I S M :  �t:sN:e:c 
a
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b
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book, $ 1 .  Dr. Anderson, s,A1'o, Masonic Tem .. Chicago 
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Armatures rewound. 'In kinds of Electrical Applian
ces made. C. R. NETHING, l48 Centre St., New York. 

The llIost U seful '1'001 in any Shop is the 

MADE. BY > 

FANEUll WATCH 'TOOL CO. 
�R I V E T T  L A T H E  

B IUGII'l'ON, 
BOSTON .  MAS!!., U. !I. A. iI" Anybody interested, write 

for particulars. 
The Highest A'lvllrcl at the »'""or1d"s C()lumbian Exposition. 

I Jj " fil [iii LANTERNS WANTED BlllcOHRA\W 
\'<'U 'HARBACH &CO.809FilbertSlo Phila. Pa, 

THE LI N K ·  B E LT COMPAN I ES ,  
PHILAD ELPHIA. NEW YORK. OHICAGO. 

�rfj����:I�fn��f:�!E��"J'e1�:s� 
use 

F.WOl't l.ink-Beltinl!: (31 regular sizes). 
�fll'O('kf"t \Vhf>-f"ls, Rope Transmissions, 
Fibre - Graphite Self -Lubri
cant J oumal Bearings. 

;\����!�i� J:�
r ,::��,;;���,g and lliiiii.lllllliii._Qjl 

l' h i ludel phin address, �020 Hunting .Park A v. 

T:B::E ,;; ,;; OLIN" �� 
AIID GASOLIIIE Ell GIllES, 

FROM 1 T O  10 HORSE POWER, FOR ALL POWER PURPOSES. 

T::EEE C>LXl.V G-.a..s EN'GX:N'E 0<>., 
2 2 2  CH.lCACO STR E ET, B U FFALO, N EW YOR K. 

39 .. t' ,()01·tlaDd& Street. New York. AlreDt .. 

255 

To bill own interest. who deals in Arms and Ammunftion or ,..ho shoots a RIfle 
Pu.ol, or j:.hot Gun and ha!l not a <lOpy of IDE;\L HAND BOOK, No. !I . A  t.rv'T�:� ::: f!�fg�;�oEE t;��\���trie��es�i:� !�t!����r ��:��n.) BE JDEAL M l<  G. (;0.,  Drawer 86(1, New U aven. Ct •• 1 ' .  !S. A. 

Architectural gooks 
Useful, ' Beautiful and Cheap. 

Any person about to erect a dweliing house or sta
ble. either in the country or City, or any builder wishin� 
to examine the latest and best plans for a church 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the ARCIDTECTS' AND BUILDEHS' EDITION of the SCI
ENTIFIC AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestt ve and most useful. They contain colored 
plates of the elevation, plan, and detail drawings of 
almost every class of building, with specification and 
approximate cost. 

Seventeen bound volumes are now ready and may be ' 
obtained, by mail, direct from the publishers or from 
any newsdealer. Price $2.00 a volume. Stitched in 
paper covers. Subscription price, per annum, $2.50. 
Address and remit to 

M U N N  &; CO., Publishers, 
361 Broad ...... ay, Ne ...... York. pi 0_==-1\ 0 A N D  FI N (  GRAY I RON A L S O  ST E E L  ALLE�!-t. , CAST INGS  FROM SPECI A L  R

N S  
-- -- F I N E  TI NN ING  JAP- pp.1T S, c LlOMA'3 DEVllN l!( C� F I N I S H I N G , ANNIN G A.c�" 

" T,' LEH IGH AVE 1f< A"'ERICA� PHILA .- --'" " 

and H EAD N O I S E S  relieved by using 
Wilson's Cornmon �ellse Ear ])1'U III N 
New scientific invention, entirely different 
in construc",ion from all other devices. Ai
sist the deaf when all other devices fail, 
and where medical skill bas given no relief. 
They are safe, comfortable. and invisible; 
bave no wire or string attachment. \\ rite 
for pamphlet. t:r' 1Ilention t his paper. 

WILSON EAR nRUM MFG. CO., 
LOUISVILLE, Ky. 

VOL!'EY W. M A SON & CO. 
FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 

PRO V I D E � CE. R. I. 
' 

� TELES C O P E S  , �. . C A T A L'O G U E  ·-WIJJl� W. & D. M 0 G E Y. 
-- . B A Y a N N  E e l T Y N J ..-HIGH GRADE ONLY. Warranted. Contract

ors desiring a trustwortby Jack Screw. ad
�ess RUMSEY & CO., Ltd., Seneca Falls. N, Y. !TelePhones 

• �gr�';.l�JfN;ee �=���:'�':n��t�
rder. 

Suitable for exchanges or private plants. 
PI'"' Send jor TestimtmJials and PriceB. 
Some good territory left for reliable agents. 

MASON TELEPHONE CO. . R,CHMOND. VA. 

A Valuable 1300k 

12, 5 00 Receil)t... 7 0 S  Page... P rice $ 5 .  
Bound i n  Sheep. $6. Half-Jlol'occo, 56.:)0. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in tbeNotes 
and Queries of correspondents as published in the :-,ci
ent ilic A Inel'icRn during the past fifty rears ; together 
with many valuable and important additlOns. 

h::: ��lll��d � ��eeJ;�l ��;: Ib�a��h
e
�i�h:i��l:lS ;�: 

being repres"'nted. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

'l'he work may be regarded as the product of the stUd
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the hig-hest value. arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be til ought of. relatinl< 
to formulm used in the various manufacturing indus
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

pr�g��ry �8 fi':i.\' i:i�'i.��'l,��� u':��h �t"a�
c
ps �� ����t��"li 

value in their respective callings. 
Those who are In search of Independent business or 
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suggestious. ar Send jor Descriptive Circular 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE. 

361 Broadway. New York. 
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ORDINARY RATES. 
Inside Paae. eae" insertion, • ,.. :i cents R line 
Back Page. each in sertion. - - $1 .00 a line 
ar For some classes of Adverti$ements, Special and 

HiQher rates are required. 
Tbe ab ove are charges per agate line - about eight 

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

COLD FORGED PRODUCT. 

J C itu t i f tc �tUtrinlU. 
FWor Sa1e ! 

A RARE OPPORTUNITY. 
The factory shown in the cut is located in one of 

tbe best manufacturing centers of Obio. It is a sub· 
stantial three story brick and stone structure, and 
has a frontage of 230 feet on railroad, giving the very 
best shipping facilities. It has a large Bmith shop, 
a 100 h. p. engine. and line shafts throughout the 
�����nfc>r

m
o�g:ai�o�� eE�lr:�fn�\s

C?����i�cra�� 
�f���t

a:n� ��!���u��� �ur����:a�r;i:���g �BI 
be sold at a very low I!rice. Small cash payment and 
balance on long tune. 

For further particulars, address 
A. L. CLAYPOOL, Springfield, Ohio. 

lOCTOBER 20, 1 894. 

ENG I N E S , 1!o��tefl��tfts W��:J.r �e:fd'}?r Ip�: 
ces and Catalogue "B." W. P. DAVIS, Rochester, N. Y. 

E M  E R Y , �Irr',i�� a�.re�:inJ!r.,?d�l:f p��: 
Quick process and large stock, Wben In a turry, 
buy of THE TA NITI, (J I I  .• NEW YORK CITY. 

CINCINNATI, and STROUDSBURG, PA . 

" T H E  STA N D AR D " 
THE ONLY 

D R I PL E S S  STRAI N E R  
i n  the world. 

No drip to soil table 
linen. No wires to clog 
Y'e"at\if,::,giC\".lJi�7.t�:: 

Sent to any add,'ess on �=�!!�;���. Wanted 

� , AM E R I CAN GAS FURNACE CO.  receipt of price, �5 c  • •  to 
Lane, ForlY'ed Wood Screw � BULL S)IIP'EYE of ELIZABETH, N. J., PATENTEES OF Standard�!!��er 00. City. 

b . � 'l' H E  NEW KIND O F C A IUE RA .  A Complete System for the generation of a  I CE - H O U S E  AN D COLD ROOM.-BY 

. � .  

Patented May 10, July 19,. 1887 ; Oct. 29, I889 ; llIustrated in SCIENTIFIC AMERICAN. March 31st, p. 197 CH EAP AN D  PERF ECT F U EL GAS.  R. G. �atfield. With di�ections for construction. Four 
'1 Aug. 19, Oct. 21, 1390; AprIl 1 May 12, 1891; LICHT PROOF FILM C A R T R I DC E S .  GAS BLAST FU RNAC ES 

engravlllgs. Con�amed !n SCIENTIFIC AMERICAN SuP. 
JuIy I9, 1892. N O  D A R K  ROOM R E Q U I R E D. , �ltc:!�J'f�'l;, �li

';'e$:a��l��s�ents. To be had at tbls 

I t s  A dvalltngeS are : Best and Most Practical Camera in tbe World regard· for all kinds of Mechanical Work, 
1. Stronger than a common screw. less of price .

. 
Prices • .  $S to $ 1 1) .  r '  H I C H  P R ESSU R E B LOW E RS, ETC. 

2. Uniform and wide slot. IIlr Send for Descnptwn, "V,tn Sample of n ork. r::r- IllUstrated Catalogues on application. 
S. Requires tbe use of but one bit in bard Boston Camera Mfg. Co.,  382 Tremont St., Boston, Mass. Address, 80 NASSA U !>'l'RE E'I', N EW Y ORK. 

wood. 
4. Inserted easier. 
5. Centralized point. 
6. Superior holding power. 
7. Tbe screw being C o l d  F orged. instead 

of ( � II t, leaves on its entire surface a 
metallic skin. 
nr Send for samples to 

A M E R I C A N  S C R EW C O. 
P R OV I D E N C E ,  R .  I .  

J The Electric Candle 
for Magic Lanterns. Absolutely the newest 
and least expensive device for scienti1lc or 

}'J?:ciaY������ by electricity. P- Send 
• QUEEN & CO. (Inco orated), 

1015 Chestnut St., Philadel�ia, U . S. A. 

KDo A K S  $6.00 
to $100.00. 

The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free witb 
cvery Kodak, tells bow to develop and print tbe 
pictures. 

Eastman Kodak Company , 
! Bend for � Rochester, �aataJouge.Z N. Y. 

MR. BOOKKEEPER, 
do you know what the Comp

tometer is I It costs yqu nothing �� ��t:r�&11�ar�!�:,
elft y��u��! 

accuracy, is twice as rapid a.s the 
best accountant and relieves all 
nerYOUS aa.d mental strain. 

Write /01' Pamphlet. 
FI:LT .. TAR RANT MFG CO. 

82-56 I LLiNOIS ST . •  CHICAGO.  

SAVE � YOUR  FUEL 
By using our (stove pipe) RADIATOR. 

It has 120 Cross Tubes where 4866 
sq. in. of iron get intensely hot, thus 
making ONE stove or furnace do the 
work of TWO. Send postal for proofs 
from prominent men. 

To introduce our Radiator, the first 
from each neighborhood filled 

WHOLESALE price, thus securing 
agency. Write at once. 

ROCHESTER RADIATOR ao •• 

Roch.at.I', H. V. 

A STR O N O M Y 
Made easy and interesting with the help of our new 

Celestial Planisphere and Handbook. For descriptive circular. address POOLE BROS . , Chicago, 1 1 1 .  

THE M otor of 1 9th Century 
E'....--..� Can be used a.ny place, to do any :'0rk�g�Ple !n�6ngte� !B�l� 

Ashes ! No Gauges ! No "'RJngi
neer ! A perfectly safe Motor l!"J:::���p for all places and purposes. Cost .. f!o;:¥�����C i::J:tc��eC;':o�::�o� 

� ere For clrculars-t-.etc'J address 
EOON�MY R " � Charter Gas Eng'lne C o .  

SIMPLIC'ITY, ��. ' P. O. Box 148, Sterling, I ll.  

A CREMATION SCENE.-EXPLAN· 
ation of the curiou8� and. at the same time, scientifiC. 
spectacle exhibited by Powell, the well-known illusion
ist, and suggested by the cave scene in Haggard's novel, 
'" She." With 4 illm�trations. Contained 10 SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 96�. Price ]O cents. To 
be had at this office and from all newsdealers. 

IGEN!�,!!!TED foR FINE TOOlS IN EVERY SHOP. ,. CATALOGUE t].H.BESLY &. (;0. 'AND AGENCY. · CH I CAGO, I LL.U.S.A.- Parson 's Horological Institute. 

S cientifi c 8QQ! G ata l ogue S5cbool for lliatcnmakerfb 
RECENTLY PUBI.I SHED . 

ENGRAVERS A N D  J EW ELERS. 

Our New Catalogue containing over 100 pages, Includ. 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
lU U N N  & CO . . Publisners SCIENTIFIC AMERICAN, 

361 BI'oad,,-ay,  N e w  ¥ol'k. '�l ':.. (,�ADJUSTABLE H O L D E R S  
, \  " . �.) I AN D FOR , c' / J(n N C  ESC E.N T LAM PS . ." ' , O.CWHITE GO.  WORC E ST E R ,  .. ..  � � S E N D  F O R  C I RCU LARS . M AS S .  

�' --.:- ------_.-

\---'"�--I--�--� " 
j The 

American 
Bell Telephone 
Company, 

125 Milk Street. 
Boston, Mass. 

This Company owns Letters
Patent No. 463, 5 6 9, granted 
to Emile Berliner N ovem
ber 1 7, 1 89 1 ,  for a combined 
Telegraph and Telephone, 
and controls Letters· Patent 
N o. 474, 2 3 1 ,  granted to 
Thomas A. Edison May 3,  
1 89 2 ,  for a Speaking Tele
graph, which Patents cover 
fundamental inventions and 

I embrace all forms of micro· 
phone transmitters and of 
carbon telephones. 

L __ .. ____ ��� 

r::r- Send for Catalogue and References. 

PARSO N ' S  H OROLOG ICAL I N STITUTE, 
30� Bradley A vellue, PEORIA . II, L .  

"OTTO" 
GAS AND GASOLINE 

E N C I N ES. 
J.3 to 100 h. p. Can 

be used in cities or 
In countryindepen

dent of gas works 
or gas machines. 

No Boiler, 
OVER No Danger, 
30,000 SOLD. No Engineer. 
Otto Gas E n g i n e  Works, Incorporated, Phi l�delphia 

E L IW'l'RO MOTOR. SI M PLE. H O W  TO 
maKe. B y  G. M .  Hopklns.-Descrlptlon of a small electro 
motor devi�eo and constructed Wlth a view to assisting 
amateurs to make a motor wnich might be driven wltn 
advantage by a current derived from a battery, and 
Which would h uve sutticien� power to operate a foot 
lathe or any mactl1ne requiring not over one man power. 
\\'ith 11 figures Contained in �CIl!:NTIF l C  AMEIUCAN 
BUPPL <M "NT. No. 641 . Price 10 cents. To be bad at 
this oJllce and from all newsdealers. 

Durable-Easi ly A p p l i e d .  
This roofing i s  manufactured 

from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex
posure to the weather as coal
tar roofings do. ar Send for 

ree sa.mple of roof 12 years old, 
with ciJrcular and price list to 
WA RRE S CHE lI ICAL 

& lU J<'G. (J O . ,  
S5 F u lton Street, 

New York, U. S. A .  

SfARR ETT'S I M P ROVED B EVELS 
� _ u___ � I Blade and stock slottedthrougb 

�=- � 11 11 and through, tbus admitting -- - I II �?::�n:;'tLS �h�t:���t g��.:t luus'a+ I � Clamping screw head not shown 
Cata. � � I I I Let into a rabbet lIush with tbe 10{lWl II 1111111 surface of stock which will lie 
Jilree. ,I fiat on work. Made in three 

sizes. 6 Inch, $1.25, 9 inch. $1.50, ]2 inch, $1.75. 

L. S . STARRETT, W."8�A�'i'fa�H1l8��Jl��: 

- - • ST E V E N S  • • •  

Micrometer Surface Gauge. 
Adjusted by nut at top, graduated to 1·1000 of 
an Inch, Invaluable for toolma.kers' use on fine 
jig and model work. Sent, by mail, on receipt of 
price. 6 inch, $ 2 . 5 0 .  10 inch, $ 3 . 0 0 .  

Il��a���2a�:�:�:f:,i¥fe�£�i�e:�g�? �g�1�e 
M.achinists' Tools. Illust'd ca.talogue h'ee to all. 

.� J. STEVEN S  ARMS & 'l'OOL CO. 
P. O. Box 280, Chicopee Falls, Mass. 

B U Y  
T E L E P H O N E S  
That nre flood-n ot " cheap things." The difler
ence in cost is litt1e. We guarantee our apparatus and 
i>��r::::;:n��� ���\��t�ti'ma;:l���e

l���)!V If����h 1�!ts. 

WESTERN TELEPHONE CONS'l'RUCTION CO., 
440 Monadnock Block, C HICAGO. 

Largest Manufacturers of 7'elephones in the United Stat,s. 

A RT ESIAN WELLS -BY 
G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological con ditions of arte
sian wells, Some ch emical features of artesian well 
supply. Contained in 8CIENTIIt�IC Al\fEUICAN Sup
PLEMENT, No. 943. Price 10 cents. '110 be had at this 
office and from al l  newsdealers. 

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

ARTESIAN W E LLS 
fW"o�{:�:,r ������: J�:,

rc�i����rf)l
rJII��t 

Tools, etc. lll'us'd ca.w.lol}ue. IJT'tCe funs, 
and d"iscount sheets on request. 
Pittsburg, 011 City and Bradford, fa. 

Also, 32 Cortlandt St., New York. 

Rubber Ro l ls and Whee ls .  
Power Wringing Machines, Drying and Ventilating 

�'ans. AIl styles of Trucks made to order. Catalogues 
free. GEORGE P .  C LARK , 

Box L, Wi ndsor Lo�ks, C O U ll .  

1/4 H .  P.  GAS E N GI N E  CASTI N G S  

T H E  = = 

117' ESTA BLISHED IS4a. 
The M ost Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly--5� N u mbers a Year. 

This willely circu late.l and splendidly illustrated 
paper is published weekly. Every number contains' six
teen pages of usefnl information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam · - Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Cbemistry, Electricity,Telegraphy, Pbotography, Archl. 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents eacb week. 

Terms of SubscriPtion .-One copy of the SCIEN· 
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Thl'ee Dollnl's· by 
the publishers ; six months, $1.50 ; three months, $LOO. 

Clubs . - Special rates for several names, and to Post
masters. Write for particulars. 

'J.1he safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, snd correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

IU U N N & CO •• 3 6 1  Broadwny, New York. 

---�.---

= = T H E  = Jdtntitit �mtdtan Juppltmtnt 
'J.lhis is a separate and distinct publication from THE 

SCIENTIFIC A.MERICA N, but is uniform therewith in 
size. every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC Al\'lERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recen: lapers by eminent writers in 
all the principal departm-=:nts of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy, �atural 
History, Geography, Arcb reolor;!:Y, Astronomy, Chemis
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway EtJ.e-ineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu .. 
facturing Industries, Sanitary Engineerin�, AgTiculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most irPportant Engineering Works, M.echanisms, 
and Manufu 'nes at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for tbe SUPPLEMENT, for the United States, 
Canada, and Mexico, $5.00 a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE. 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. A ddreS8 and remit by postal 
order, express money order, or check, 

IU U N N  & C O., 3 6 1  Broa.lway. New York. 

---�.---

�1tilding �dition. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S '  AND 

BUILDERS' EDlTION Is issued montbly. $2 50 a year. 
Single copies. 25 cents. Thirty·two large quarto pages, 
forming a large and splendid l\fagazine of Architecture, 
richly adorned witb elegant plates in colors, and with 
other fine engravings j illustrating the most interesting 
exampl es 0 f modern Architectural Construction and 
allied subjects. 

A speCial feature is the presentation in each number 
of a variety of the latest and best plans for private resi
dencel!l. city and country, including those of very mOd
erate cost as wen a8 the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

rrhe elegance and cheapness of this magnificent work 
have won for it the Largest Ch'c u l ati on of any 
Architectural publication in tbe world. Sold by all 
newsdealers. $2.50 a year. Remit to 

III UNN & CO.,  Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
The SCIENTIFIC AMERICAN is printed with CHAS. 

]<]N EU JOHNSON /I; CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane. New York 

© 1894 SCIENTIFIC AMERICAN, INC.




