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IIORE ABOUT THE A. A. A. S. 
To begin with, what a good thing it would be for our sci­

entists to choose some shorter name for their annual gather­
ing! " The American Association for the Advancemen t of 
Science" is too long for common use, while its abbreviated 
form, A. A. A. S., seems almost disrespectful. Why might 
not the term" Scientific Congress" be substituted, as being 
at once dignified and handy? 

A passing word as to the personnel of the one or two thou­
sand scientists convened from all parts of this and other 
lands. Fcw of them are 

"Sicklied o'er with the pale ca.t 0' thought." 
They look as if they enjoyed life all the better for having 
grown familiar with nature. Scientists are by no means run 
in the same mould. There, for instance, is the jovial, 
square built Capt. Pim, whom we happened to see flanked 
by tbe black-robed Jesuit, Professor Perry, the astronomer 
of Stony burst, and on the other side was the robust figure 
of R. S. BaIl, astronomer royal of Ireland, while overlook­
ing them was a son of Anak, six feet ten inches in height, 
who contrasted strangely with the short, sli!!ht shape of an 
Oxford professor. Much distinction is accorded to Dr. Dol­
linger, the microscopist, whose masterly refutation (If t.he 
theory nf spontaneous generation made a profound impres­
sion. Prof. Mulhall, the eminent statistician, has an Irisb 
face full of shrewdness and humor; while Sir Woo. Thom­
son, tllough born in Ireland, betrays his origiu by a strong 
Scotch brogue. Trelawney Saunders is another conspicuous 
foreigner, whose researcbes into Biblical geography have 
been quite remarkable. The graybeard poet of Barnesley, 
Thomas Lister, is another marked character, and a favorite 
by reason of his poetic tributes to America. 

Mention �hould also be made of American scientists. The 
genial and intelligent face of the secretary, Prof. Putnam, 
is probably more familiar to the scientific public than any 
other. Then there is the bright, vivacious astronomer, Prof. 
C. A. Young, who presided last year, and the tall, slight l y  
stooping figure o f  Prof. J. P .  Lesley, the present president; 
and wholly unlike either is Prof. H. A. Newton, of Yale 
College, chosen to preside next year, a th in-visaged but kind­
ly man, whose zeal on the subject of meteorites has added 
fame to his reno wn as a mathematician. The urbane bot­
anist Asa Gray, the vivacious biologist Prof. E. D. Cope, 
the white bearded geologist Collett, the square built ethno-
logist Maj. Powell, who bas to do everything left handed be-

Conteuts. cause he lost hil'! right arm at Shiloh, Prof. Newcomb of 
(Illustrated articles are marked with an asterlsk.) New York, whose face and fame are so widely known, and 
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the earth's axis in the globe. Other problems relate to 
the rigidity of the earth, its internal constitution and tem­
perature. 

The moon also sets us problems, as to ber orhital action, 
surface, heat, and atmosphere. The difficulties in the way 
are some of them purely matllematical, and progress must 
be slow and painful. Others lire physical. and grow out of 
contradictory observations. In the planetary system we 
meet with the same problems, in the main, that relate to 
the moon. It is our duty to continue to search for asteroids. 
There are signs pointing to the existence of a great world 
beyond tbe remotest of the present planetary family. Mercury, 
Mars, Venus, and Jupiter, each offers en igmas for us to ex­
plain. The red spot on the latter bas disappeared after 
baffling us for years. The problems of Saturn are still more 
difficult. So remote are Uranus and Neptnne that it seems 
a hopeless task to discuss their rotation, topography, and 
atmospheric peculiarities. The great problem of the abso­
lute dimensions of our system is linked with that of the solar 
paral!ax, and obscured by many obstinate errors. Solar 
problems of great interest yet remain open. The suo-spots 
are not yet explained. The peculia.r rotation, equatorial ac­
celeration, chromosphere, and prominences, etc., of the sun 
are receiving much attention, and this is especially true of 
the maintenance and duration of solar beat. Meteors and 
comets furnish a crowd of problems; and when we come to 
the stars they are multiplied to myriads, and for their solu­
tion new methods, new instruments, must aid human obser­
vations. Prof. Young closed by a eulogy of astronomy as 
giving the human mind its most invigorating and ennobling 
exercise. 

The president for this year is Prof. J. P. Lesley, the emi­
nent geologist, whose untiring zeal and excellent qualities 
bave won for him many admirers. It is to be regretted that 
on account of illness he was unable to preside, and had to 
delegate the duty to Prof. E. D. Cope, one of the vice-pre­
sident.s. 

As this has been the largest meeting of the Association 
ever beld, it is not surprising to know that a relatively large 
n umber of papers were offered before the various sections. 
Ab�tracts of these had been previously examined by the 
Standing Committee, and it is no doubt intended to admit 
none but the best. Yet the most casual observer cannot fail 
to note a wide difference in the value and thoroughness of the 
communications read. Then again, as there were nine sec­
Lions, and no particular strictness in limiting discussion, it 
was by no means easy to keep the run of them, and one was 
liable to miss what he most wanted to hear, 

A few titles, selected almost at random, will give the read­
er some notion of the classes of subjects discussed. 

Prof. J. E. Hilgard, Supt. United States Coast Survey, 
read a paper on " The Relative Level of thp, Atlantic Ocean 
and Gulf of Mexico, witll Remal'ks on the Gulf St.ream and 
Deep Sea Temperature." He exhibited a relief model of 
tile sea bottom underlying the waters described, by mean s of 
which he showed that the true continental outline dif­
fers from tile acciderital limit of land and water. The West 
Indies are but mountains rising from a great submarine 
plateau. The Gulf Stream, caused by trade winds, flows 
out of tbe Gulf of Mexico as from a sort of reservoir, or ac­
cumulator, and is higber than the surrounding ocean. As 
to the depths of the sea, Prof. Hilgard held that their 
low temperature is not due to the polar currents, bnt to the 
molecular constitution of the water itself, whose maximum 
density is always characterized by a certain temperature, 
which for fresh water is 39° and for sea water is 35°. The 
temperature of the Gulf is 37° at a depth of 1,000 fath@ms. 

Prof. J. B. Martin, of England, gave an in teresting pa­
per on the "Future of tbe United States," in wbich he dis­
cussed free trade, tbe sources of wealth, the status of 
American science, literature, and politics, offering many 
agreeable compliments and a few keen criticisms. 

The" Sensitivenes,s of the Eye" was the theme on which 
Prof. E. L. Nichols, of Lawrence, Kansas, spoke, showing by 
a series of experiments that the power to perceive colors of 
low saturation depends on the delicacy of tbe eye itself, 
while the ability to detect variations of shading results from 
practice . 

The problems as to tbe education and proper care of the 
deaf and dumb were treated of severally by Profs. Chickering, 
Gordon, and Bell, whose array of statistics was startling to 
prove that by massing mutes together in schools and asylums 
we were actuaIly raising up a race of mutes. The remedy 
is to teach tbem to speak, and to scatter them among speak­
ing children. That is Prof. Bell's theory. But others regard 
it as -,risionary and impracticable. The silen t people are a 
class by tbelllselves. 

The Geodetic Survey, with an account of tbe immense 
system of triangulation 1l0W being carried on in the United 
States, was ably described by Prof. J. H. Gore, who reports 
10,522 triangulation stations as having been occnpied, 183 
established for azimuth, 296 for latitude, 110 for telegraphic 
longitude, and 664 for magnetic observations; and fifteen 
bases have been accurately measured. 

The Anthropological Section is always attractive, modern 
savants never seeming to tire of discussing the prellistoric 
peoples. Prof. F. W. Putnam grapbically described recent 
explorations he has made in Western mounds, with maps and 
drawings. Mr. P. R. Hoy explained the mann!::r in which 
the Ilidians made their Atone implements. The rage for 
such relics is such that factories are now in operation for their 
production by white people, and not lesA than 2,000 stone 
axes have been made in Philadelpllia alone during the past 
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year. These are sent out West to be "discovered," and rove from field to field, hoping to gather spoils amid m i nes 
then sold to innocent collectors! Major Powell spoke on the or stars, icebergs or ocean depths, atoms or antiquitie�, as 
mythology of the  Win tuns of the valley of the Sacramento. the case may be. Of course there are in this country scien. 

New Jersey is not a large State, but it has done some re- tists who are wisely fol lowing for successive years clearly 
!Illlrkably thorough geological work, as was explained by I marked paths of investigation; but they would be stimulat· 
/?rof. G. H. Cook, State geologist. The secret of it is that ed by recognition, financial aid, and occasional advice from 
�pecial attention has from the first been given to practical the Association, such as now they seldom receive. Possibly 
!1nd obviously useful matters, and consequently the survey the British delegates felt called on to do their best in con­
has met with popular approval. sideration of the fact that they were on new soil ; but the 

One of the most instructive of the even ing lectures was by above suffices to expla.in the admitted superiority and greater 
Prof. R. S. Ball, astronomer royal of Ireland, on the me- thoroughness of their papers and addresses as compared 
thods of measuring d istances between the star@. It was beau- with our ow n. We may well imitate their good example. 
ti fully i1!ustrated by lan tern sl ides, and his clear, reSonant The growing demand for an Int ernational Scientific Con-
voice made it  an agreeable task to l isten. gress makes it all the more necessary that liberal financial 

As might be imagined, some of the papers read provoked aid should be furnished, in order to further the aims and 
discussions, and sometimes matters become unpleasant. This improve the methods of special scientific research.  A noble 
WI\S particularly so in the case of Mr. F. Cope Whitehouse step in the right direction has been taken by Mrs. Elizabeth 
of New York, whose paper two years ago to prove that Fin· Thompson, of Stamford, Conn. She gave $1,000 at the 
gal 's Cave was artificial will be remembered. This year opening of the recent session of the American Association, 
he had an elaborate address on the Pyramid s, to prove that to be applied to experiments as to light and heat. This is 
those immense structures were buil t  from the top down . her second gift in that direction. She has also offered $10,000 
ward. After considerable difficulty he gained a hearing in more, provided others will contribute an equal amount, the 
the Academy of Music, though the Standing Committee interest of which is to be used in promoting special scientific 
took pains to disavow connection with the singular paper. study. 
Mr. Whitehouse is really an indefatigable i nves t igator, and Two special trains  left Montreal on Sept. 4, one contain­
for his own sake we could wish that, for a while at least, ing 300 British scientists bound for Philadelphia, and the 
he might be content to employ his remarkable gifts in a more other 250 mure en route for the Rocky Mountains. To Capt, 
useful manner than by trying to establish such very odd Bed ford Pim belongs the honor of originating the move. 
fancies. ment for the British Association to meet this year in Mont-

All things considered, this may be set down as the  most real. 
successful meeting of the kind ever held on thiA cont inent, The idea was at first regarded as impracticable, and it was 
and· when the members dispersed after their week's labors thought that not more than a hundred would go. But fully 
and enjoyment�, it was with the general feel ing that they six times that number responded to the invitation of the Ca­
llad been abundantly paid for their pilgrimage to the City of nadian metropolis. Capt. Pim is now en thusiastic in urg­
Brotherly Love. ing the American Association to hold its meeting f(lr 1886 

••• a .. in London, and has telegraphed to the Lord Mayor of Lon­
don for an invitation. The proposition is favorably enter-

FOR THE ADVANCEMENT OF SCIENCE. tained, although an answer may not be immediately given. 
There are said to be in existence, in this and other lands, Captain Pim is a typical Bri tisher, robmt, square shoul · 

'I7D':l thousand scientific societies. Some of these are devoted dered, of rubicund countenance, energetic in movemeu.t, 
\0 special departments or investigation, while others aim to steeped to the lips in Tory prejudices, but broad in his  sym-
10ster all branches of learning ; some agai n  are exclusive, pat hies, and  boldly blu rting out truths that m ost men a re 
being limited to a few individuals of ripe attainments, while too wil ling to conceal. His noble plea for the rights of com­
others are more popular in their consti tution , and aim at as- mon sailors has made him deservedly popular . 
hembling into one organization all the scientific men of a Hi& scientific tastes are mainly in the line of geography, 
State or nation . Hand·books have been issued giving the and he gave a highly interesting paper on Nicaragu!t, be­
Thames of both American and European scientific bodies, and sides discussing Hilgartl's paper on " The Depths of the Sea" 
also, as far as pract icable, a list of scientists in aU parts of and other papers. A sufficient number of our British visit­
the world, with a brief statement  of the specialty of each. ors are burly and ruddy, to keep up the national reputation 
'So vast a directory must unavoid ably be characterized by I of beef-eating Englishmen ;  while many of them are so much 
some e lTors and omissions; yet the  immediate resul t  is like ourselves that they woul d  only be d istinguished by the 
gained of bringing men of learning into fellowship with purple badge in addition to the red w orn by members of the 
each other. And the same end is still more effectually se· American Association. No discrimination is made in the 
cured by the two great popular associations, the British and published list, and for the most part titles are omitted, 
American , each avowing its aim to be "for the Advancement which is much better than the British way of print ing the 
of Science." These bodies h ave met recently , the one in whole formidable array . 
Montreal and the other in Phi ladclphia ;  in each case a large The entire number of persons in attendance at the Phila-
number of the sister society attending. delphia meeting must have exceeded 2,000, of whom abou t 

Under the circumstances it i s  interesting to recal l the 500 were new members, and in many cases members availed 
earlier times, when, instead of being welcomed and feasted themselves of the privilege of bringing along t.heir wives and 
and applauded, scientific societies were ridiculed, accused, children. It cannot be questioned that the effect is sal utary 
and persecuted. The Royal Society was organized in Lon· of bringing together so large a multitude of scientific people 
don in 1620, and had a long fight  for exis t ence. It is said from this and other lands. They get acquainted with each 
that many of its members were so poor as to be unable to other's views, and interchange ideas on a vast variety of sub­
pay the SUbscription rate of a shilling a week. Among jects. The benefits thus derived arc not only attainable in 
those excused from this tax was Isaac Newton, who in 1686, the lecture ball and the section to which the individual may 
laid before the Royal Society the original manuscript of his be attached, but in the vestibules, conversation rooms, on 
famous " Principia. " Sir John Hill actually wrote a quarto the strcets, at the hotels, and especialJ.v at the public recep· 
volume to set forth the crimes, heresies, and conspiracies of tions and during excUl'sions, these men and women,. whose 
that i llustrious body, and physicians, clergymen, and fel· minds are trained to think and stored with facts, have 
lows of the universit ies joined in the hue and cry. Moved the opportun ity to learn from each other. 
by similar jealousy, King James I. dissolved the Society of General sessions were held each morning in the Academy 
Antiquar ies. Even within the last quarter of a century, of Music, where lectures were alao given in the evening. 
iguoram men who somehow had gained influence used it I The offices were in the Horticultural Hall near by. Sec­
to pour contempt on savan ts whom the wbole world now tions met in rooms provided for them in these and other 
delight!. to honor! The last decade has seen an extraord i- buildings. The Union League, Universi ty Club, Cen tury 
nary improvemen t especia l ly in the attitude of the devotees Club, Philadelphia Library, Academy of Natural Sciences, 
of science and religion toward each other ; and it seems to Zoological Garden, In t ernational Elec t rical Exposition, and 
be mutually agreed that the problems before men's m inds various other local resorts were open to members, and the 
can only be solved by allowing the largest liberty of thought temptation was perhaps yielded to in the case of some to 
and expression,  due respect being paid meanwhile to the see the sights rather than stick to business. 
convictions of conscience and the intuitions of faith, which According to custom, Saturday was giveu up to excur­
have a province of their own. This has been made conspi- sions-a plan thllt has many advantages, especially as the 
cuous more than ever this year, in the public addresses de- ent ire meeting lasts over a w,eek, and an interval of rest is 
livered both at Montreal and Phi ladelph ia. The attitude of necessary. An excursion party went to Oape May, another 
the leading men of these great scientific associations is gene- to Atlantic City, and a third to Long Branch, where they 
rally reverential, and the fact should be known and appre- were addressed by Gen. Grant. But the most instructive as 
ciated by the relig ious publ i c. well as enjoyable trip was that taken in company with the 

The Bri tish Association has exi�ted about fifty-four years, min ing engineers to the great anthracite coal fields. 
and the American thirty.three; and while in general aim and About 500 partiCipated in this excun,ion, which was a com­
plan they closely resem ble each other, yet there are point.s of pliment tendered by the Philadelphia and Reading R. R. 
difference . Each has its general sessions and its sections There were twelve cars in the train, and 16 hours given to 
devoted to specinl departments. But, besides th is, the the tri p. There were forty II aids " along, for the ex­
British Associat ion has not less than forty practical ly per· press purpose of imparting information. The route was by 
manent committees pursuing definite objects from year to way of Pottstown, Reading, Moull t Carbon, to the top of  
year, and making ann nal reports of progress ; e.g., a com- Broad Mou ntain . 
mittee on met eors, on underground temperature, on lunar Thence the cars were let down Mahanoy Plane, which is 
disturbance of gravity, on patent laws, on the rate of wages, in places on an incline of 20 feet to the 100. The plan was 
on the miRration of birds etc. We heartily second the sug- to v isit the Indian Ridge Coll iery, for soing which elabo­
gestion, made already by &ienoo, that this feature should be rate preparations had been made. It was a hol iday for the 
incorpornted in the methods of the American Association, miners, and hundreds of them were gathered in line, and seem· 
promising as it does the achievement of riper resul ts  than ed to find great satisfaction aDd amusement in observing the 
are within reach of inexpert amI baphazard amateurs, who procession of .. 8Ciencers,"'&s it marched from the cars lothe 
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mouth of the pit. Special cages had been m ade in which, 
in parties of nine., the viaitors were lowered to the bottom, a 
distance of 310 feet. The passageway was lighted by large 
lamps, an d guides were also furnished, wbo led the wily 
through the corridors and fin ally into a chamber about 50 
feet wide, 200 ft. long, and 30 ft. high, which was lighted by 
electricity. 

The seam of coal is 50 ft. thick. The richness of the de­
posit was a surprise to many of the foreign tourists, who 
said they had never seen such a magnificent coal field. 

After inspecting the charts and maps in the engineer's of­
fice, and the breakers and other machinery, and filliug their 
pockets with specimens, the excursion party were taken 
over the mining fields of the Lebigh Valley R. R , and as· 
cended, in gondola cars, to the top of Summit Hill . Thence 
they went down by the Switchback to Mauch Chunk, and 
proceeded to Philadelphi a. Of course there was much dis­
cussion going on all the while as to the peculiarities of the 
geology characterizing the region, the best methods of min­
ing, and the u tilization of the huge black heaps of waste 
that. rose like mountains on every side. On the origin o f  
the an thracite there were different theorie�, but the common 
opinion seemed to be that it was due to a chemical process, 
aided by heat and pressure during a period of plication, re­
sulting in the driving off of volati l e  matter in the form of 
gas, leaving the hardened residuum with wh ich we are 
familiar. 

We must not forget to mention Mr. Muybridge's entertain­
ing experiments in instantaneous photography of animals 
in motion, which members ofthe Association were invited 
to witness at the Zoological Garden. The botanists also had 
a charming excursion to the Old Bertram House and the Bo· 
tanical Garden at Kingsossing. An excursion to Luray Cave, 
the Natural Bridge, and other points of interest was also 0.1'. 
ranged for at the close of the meeting. 

In cur next issue we intend to give some account of the 
papers read and work done by the sections. 

The next meeting will be held at Bar Harbor, near Monnt 
Deseret, Maine ; or in case tbat should not be found practi· 
cable, it will be at Ann Arbor, Mich igan . 

lIU.GNETIZATION OF POCKET WATCHES AT THE ELEC­
TRICAL EXHIBITION. 

In the earlier dynamos, considerable  free magn etism ex­
isted in the vicinity of the polar extremities of the field mag­
nets, showing a waste of energy due maiuly to inefficient ar­
matures. A fine watch brought into the vicinity of one of 
these machines was certain to become magnetized m ore or 
lebS ; in  many instances, valuable watches have been utterly 
ruined in this way. The evil became so great that � 
of our electric inventors undertook to devise apparatus for 
demagnetizing watches. One of the earliest of these ma­
chines was illustrated in our journal some four or five years 
since. It was the invention of the well ·known electrician 
Mr. Hiram S. Maxim . 

The maguetized watch was placed in a holder which reo 
volved in every possible d i rect ion in horizontal and verti­
cal planes before the face of a powerful electro magnet. At 
the same time, it was gradual ly withdrfl. wn from the  electro 
magnet until it was finally practically removed from i ts in­
fiuence. However strong the magnetism of the watch when 
placed in the machine, when taken out of it no tmce of 
magnetism could be fou nd, and the watch, al thougb it re· 
fused to go when placed in the machine, would general ly he 
found running as usual when removed from it. 

Another method devised about tbe same time, for accom­
plishing tbe same result, conEtisted in pl ac i ng the watch to 
be demagnetized in a large helix supplied with a rapidly 
alternating current of electricity, the current being very 
strong at first and then gradually dimini shed to nothing. 
This  process was found to very effectually demagnetize a 
watch. In the more recent and more perfect dynamo-elec­
tric machines the magnetism is more comp letely confined 
within the machine i tself, so that the watch, unless brought 
into very close proxi-inity to the machine, would not be liable 
to become magnetized' 

to a degree to injure its operation. 
But should the wearer of a very fine watch be so unfortunate 
as to injure it in this way, he may readily demagnetize it 
himself by means of the process last described. 

Some of our prominent watchmakers, in view of the liabil· 
ity of watches to become injured from th i s  cause, have de· 
vised watches which are incapable of being magnetized to 
an injurious degree, and may therefore be used w i th impu­
nity by electricians and others who are necessari ly brought 
into close proximity with powerful dynamo·electric ma­
chines. 

What we have said on this subject has been evoked hy a 
correspondent who intends visiting the Philadelphia Exhi­
bition. As there is no end of electric clocks and systems of 
electric time transmissi on in the exhibit ion , there will be n o  
difficulty in  ascertaining the exact t ime anywhere, and we 
advise our correspondent ,  if he bas a valuable time piece 
which might be affected by m agnetism , to leave it in the 
hotel safe while he visits the eXhibition, if he desires to be 
absolutely certain that his watch will n ot be injured. 

.... .. 

M. POINOAIRE (Oomptea :&ndus) contends that the attrae­
tion of the moon modifies the intensity of gravitation . 
Hence at the equator the clock is retarded by half a second 
yearly by the combined attraction of the flun and moon, and 
advanced a second at. the poles. 
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j'ettutifi t !mtritau. 
A DOUBLE BAKING PAN. I the lever is moved toward the disk, the brakes are moved 

Mrs. Annie T. Laube, of Huron , Dakota Territory, bas ob- out of contact with the disk, which is made to revolve back­
tained a patent for an improved doub le baking pan , an il lustra- ward by the pawl engaging against one of the teeth. Tbe 
tion of w b ich is herew ith g iven. The invention contemplates disk is connected with the shaft by a spring catch, and is 
the use of two ordin ary pans, united by a rim or frame thereby adapted to revolve with the wheel. 
placed between them, the ri m having angular flanges on the Tbis invention has been patented by Mr. W. M. Coffman , 

top and bottom edges, to recei ve tbe edges of the pans, the of Roanoke, Va. 

bottom pan standing right side up and the upper pan being ------..... +4 ... >-1' ...... ------

inverted. Fig. 1 shows the donble pan arranged, with a part 
broken ont to show the interior, C, the bottom, and D, the 
top pan, being united by the rim or frame, A, and held se­
curely by the flanges, B, the r im with its flanges being also 
separately shown in Fig. 2. This  simple  arrangement pro­
vides a ready means for making an o ven within an oven, as 

1 .  

LAUBE'S DOUBLE BAKING PAN. 

it were , so that anyth ing being haked can be com pletely in­
closed, or the top protected from too great heat. 

4 f . ,  .. 
CURRENT WHEEL. 

A vertical shaft journaled i n  the supporting frame carries 
a wheel, the hub of w hich has  radial slots, i n  which are 
pivoted the arms carrying the buckets. The outer ends of 
the arms are inclined downward, and a re supported, by 
meaus of rollers, on a ci rcular track h aving that portion 
which is next to the current of water set lower than the 
remaining portion . To the vertical sbaft are p ivoted at dif­
ferent elevations a series of levers, each of which has i t s  
ends connected t o  tw o oppositely arranged arms. The ends 
of the levers are joined to the bncket arms by rod R ;  these 
connections are so constructed that certain ends  of the levers 
may be raised for elevatin� the arms to wh ich they are 
joined to a position in which the buckets wil l be out of the 
water -when it is desired to stop the machine. For elevating 
the ends of the levers a disk is loosely mounted on the 
upper end of the shaft, and is  provided with pendt:nt hooks 
of lengths corresponding to the elevations of the ends of 
the levers with which they engage to support the arms over 
the water. The arms are raised by the elevated port ion of 
the track, so that i f  the disk is moved by hand until the 
hooks are over that portion, and is then held by the brake, 
tbe movement of the wheel will carry the. arms into engage-

COFFMAN'S CURRENT WHEEL. 

ment with the hooks. The hooks will thus support tbe 
arms above the depressed portion of the trr.r:k with the 
buckets out of water. When it is desired to start the wheel 
again, the disk is turned backward sufficiently to allow the 
arms to drop off tbe h ooks into the water. Tbe brake con­
sists of two curved levers pi voted to the frame in such a 
manner that they partly embrace the periphery of the disk. 
The two levers are connected hy a toggle lever, to the 
center joint of whicb is still another lever that is fulcrumed 
on the frame. To the toggle lever is pivoted a pawl which 
operates tbe disk, that is formed w ith ratchet teeth. Wheu 

Ne'W Process oC Reproducing Maps and Plans. 

At a meeting of the Societe d'Encourag(:m ent be ld last 
montb,  Mr. Davanne gave a ' description of a new process 
called Photo-calk, w hich is emp loyed at the departm ent of 
public works for reproducing such parts of a m ap or plan 
as may be needed for th e study of some new p roject. 

Such reproductions have h itherto usu ally been made by 
tracings taken from the original. The new process con­
sists in taking a photograph of the original, and then de ­

stroying such details as are not wanted. 
After a negative bas been takeu , a positive print is madc 

upon salted, non-albumenized paper. This pr int is n ot 
toned in the gold bath, but, after a simple fixing by hypo­

sulphite, is d ried. It is  u pon this exact reprod uction of the 
original that the draughtsman makes the modifications tbat 
are required of h i m ,  and retraces all the details that arc ne­
cessary for an nnderstandi ng of tbe new project. 

1 . When but a 8ingle copy i8 required.-Tbe d raughtsman 
employs India ink for tracing upon the photograph all the 
details that are requisite. But the photograph , w hether it  be 
enlarged or reduced, gives a host of other details that are often 
nseless, and this is especial ly t he case w ith maps. So i t  is 
necessary to cause them to d isappear. To effect this  It is 
only necessary to immerse the sheet in a bath that w ill de­
stroy the photograpb. Various chlori dizing solutions wiT! 
do this ; for exam ple : 

BichlQride of copper . . .  . .  . .  . . . .  . . . . . . . . . . .  . . . . . . .  15 grammes. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

This will  cause the photographic images to disappear very 
quickly. After this, the sheet is washed and treated with 
hyposulphite of soda in order to dissolve the chloride of 8il­
v�r formed (wi thout which the image would reappeal' when 
exposed to the light). After this the sheet is  again washed. 
'fbe result of this operation is that tbere is nothi n g  left u pon 
the paper but the l ines tbat bave been drawn by band. 

A solution of cyan ide of potassium , in the proportion of 
3 parts to 100 of water, will b leach the photograph very 
quickly, and tbe effect is almost instan taneous, if there be 
used a five per cent solution of this salt slightly colored with  
iodine. As the excess of cyanide dissol ves the sal ts of sil­
ver formed, it is n ot necessary to do any fixi ng, but only to 
wash the sheet. This solution, when diluted wit h its o w n  
volume o f  water, sti ll gives good results. 

2. lthen a number of copies are to be made.-In this case 
the draughtsman's work mnst be tran sferred to stone or 
zinc. In order to make this transfer, the paper must con­
tain a special sizing which photographic paper does not pos­
sess. The sheet is therefore prepared as follows : It is in 
the first place given a coat composed of starch or arrow­
root, to which is added J4 of mucilage of gum arabic and Ys 
of sugar. After drying it, a hot 10 per cent solution of 
gelatine is spread over the prepared �ide. After this has 
dried, thc paper is calendered. 

If the subject requires an impression in several colors, a 
single photographic positive wiII suffice. After this has 
served to transfer the first color, it remains intact with the 
exception of the sizi ng, which must again be applied. Then 
a drawing i s  made and the part necessary for the second coloI' 
is transferred, and so on to the end of the series. It will he 
seen that there is tb llS obtained an e:s;act register, tbe same 
sbeet 'and the same image serving to make each of the plates 
in colors.-.Revue Industrielle. 

TRACE HOLDER AND DETACHER. 

The two shanks, A, are fastened to and project beyond 
each end of the singletree. A clamp plate, formed with 
slotted ears and recessed slight ly at the midd le, swings on a 
cross pin passed tbrough the ends of the shanks. A seg­
mentally curved plate, K, the curved surface of which faces 

the clamp p late, is provided with two arm s  in whicb the 
squared head of a screw is loosely held-the bead being ad­
apted to swing on a pin, J, passed through tbe two shanks. 
The.screw passes through a hole in the end of the fork, and 
enters a smooth socket on the inner end of the plate, K. 
Between the socket and the cross piece of the fork is scre wed 
the ri bbed nut, L. To one of tbe arms of the plate is fastened 
a cord that passes around each side of the dashboard from 
each end of the single tree . A cam lever, N, is pivoted o n  
the pin,  D ,  between the slotted ears of the clamp plate. 

By turning the nut, L, the plate, K, can be adjusted a 
greater or less distance from the clamp plate, according to 
the thickness of the trace. When the cam lever, N, is 
tu rned down, it forces the clamp plate more firmly against 
plate, K. By swinging the plate, K, back the trace, 0, can 
be placed bet ween the clamp '  plate and plate, K, wb en the 
latter is sWl1ng in the i n verse direction , thereby clamping 
the trace firmly between the  p latfs. As the strain on the 
trace increases, the pressure w ith whicb it is clamped also in­
creases. If tbe horses are to be detached wb ile the vehicle 
is in motion-for instance , in case they run away-the plates, 
K, are sw ung back by pulli ng on the cord. 

Further part iculars regarding tbis invention may be ob­
tained from tbe patentees, Messrs. Standi ng & Swaine, 
corner Natural Bridge Road and Grand Avenue, St. Louis, 
Mo. 

[SEPTEMBER 20, 1 884-
COMBINATION TOOL FOR CARPEN TERS. 

Combinations of the adj ustable and i n tercbangeable parts 
of this tool will produce a com bined square and beve l , and, 
among other uses, wi l l  give the angles and lengt hs of all 
kinds of braces , may be used as a rule, and may be rapidly 
and easily adjusted from one tool to another. The steel 
square, A, is  formed. with longi t u d i n al dovetail grooves i u  
the faces o f  its arms to  receive Eliding screws. The thirty­

,/; 

J!l 

KING'S COMBINATION TOOL FOR CARPENTERS. 

sil\. inch rule, B, has a lon gi tudinal slot through its face for 
the slid ing screw s  to w ork in ; this slot extends to w i tb in  
two inches of  one end and witb i n  five  i nches o f  tbe other 
e n d .  O n e  s ide of the rnle is d iv ided into i nch es and twelfths, 
a n d  t.he otber side has l u m ber measurements i nd icating 
t welve, fourteen, sixteen, and eigh teen feet, or other lengths. 

7:jC .. , 

/' . 1; 

. .  
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KING'S COMBINATION TOOL FOR CARPENTERS. 

The sl id ing screws are so constructed as to form scrihers . A 
T square may be formed by sl iding the hcad piece, D, on 
one end of the rule ;  the square m ay alw be used as a gauge 
by fi tting the rule w ith the  g rooved slid i ng metal bloL'k, E. 
When tbe square and mle are combined, as , !Jown in  Fig. 1, 
the tool may be used for giving the angle and lenglh o f d i f­
ferent kinds of rafters and braces. The ru le can he reaoi ly 
taken off and put on,  and w hen once set w i ll be he l d fi rmly 
by the set  screws. When the tool is to be used for  level ing,  
as in Fig . 4, the supports, F, which screw bto the rule or 
pass around it, may or may not be used. The met bod of 
using the tool as a level i s  clearl y shown in tIle draw ing ; 
when used as a plumb the stri ng is placed in the s l i t, f', as 
in Fig. 5. The yard rule may also be used as a pl u mb by 
attach ing the str i n g as sh o wn in Fig. 6. Fig. 7 shows the 
tool arranged to be used a s  a beam com pas" .  

This useful d evice has been patented by Mr. P. O.  King, 
of Valley City, Dakota. 

STANDING & SWAINE'S TRACE HOLDER AND DETACHER. 

Production of' C oal f'or 1 8 8 3 .  
Tons.  

Great Britain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151, 184,300 
Un i ted States . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . .  76, 184,000 
Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46.698,000 
France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,P09,OOO 
Belgium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,906,000 

Aml ro-Hungary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14, 936,000 

Russia. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.000.000 
Ind i a  and Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,600,000 
Australia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 2,170,000 

Canada . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,416,000 
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IMPROVED MECHANICAL MOVEMENT . Fireproofing Process Cor Fabrics. STEAM BOILER. 

The engravi ng represents a n ovel arrangement of  com­
pou n d levers for operati n g combi ned shearing and pun ch­
ing 0 1' oth er sim ilar devices, recen tly patented by MI'. 
Pete r Broadbrooks, of Batavia, N. Y. On the strong ver­
tical extension plate of  the base i s  pi voted, n ear the end, a 
frame consistin g of t w o  plates ; the working lever is pivot­
ed at the opposite s ide and at abou t  twice the hei<rht of the 
fram e pivot.  The t w o  frame plates are placed on oppo­
si te sides of  the up per (!dge of the vert ical plate , above 
w h ich is a lever formed o f  a w i de p late , and pivoled to the 
fra me plates about in the center of the machine ; the 

This process, due to Prof. Win ekelmann , of MUI}icb, con­
sists in impregn ating the mater ials with tbe following so­
lu t ion : 

T�e iIlustratian represen ts a bo i ler recently patented by 
Mr. S. P. Hedges of Green port , N. Y. ,  which may be used 
for house warming , agricultural purposes, pumpin g, etc. ,  
and which is safe and economical. An u prig u t  cylin der is 
provided with a n u m ber of projectin g pipes. the outer ends 
of which are closed. The lower end of this cyl i n der is con­
n ected to a horizontal pipe, the ends of w h i ch  extend out 
through the furnace wall .  From the lower side of the 
end parts of this pipe exten d tubes down at the opposite 
sides of the fire box, and provided with valve couplings 

BROADBROOXS' IMPROVED MECHANICAL MOVEMENT. 

other end of the plate lever is joi ned to t h e  forward cam 
level' by a pair of l i nks, by means of w h ich the plate lever 
is raised by the cam lever. These links also control a fric­
tion roller fitled hetwecn the top of the plate level' and the 
cam level'. The pla te l ever has a slot in  the end that is 
m oun ted on the fukl'll m pi vol , in which the end of the 
hand lever fits l i ke a rule joint, to mou n l. both levers on o n e  
pivot. The hand level' is connected t o  th e free e nd of  the 
cam l e vel' by strap J inks, as pla in ly sh ow n , in order to ob­
tain a powerful effect on the plate level', wh ic;h, besides being 
forced down by thc cam l e ver, is also depre .3sed by the weight 
of the frame, wh ich becom es a work i ng arm for operat i ng 
the  sl id i n g  s tock for t h e  pu n ch . The plate lever has a sh ear 
cutter attach ed (0 i ts e n d  under tbe cam le ver, and one of 
the frame p lates is also provided with a cutter. 

To make a sim ple and efficient round 1Jar cutt er there is 
insel'ted , in  a hole th rough one of the frame plateR, a cutt er , 
and in a correspon d i ng h ole  in the plate lever is placed a 
secon d cu t t er ;  these are arranged at such a distan ce aho ve 
the central pivot as to permit them to pass each other  by the 
move ment o f  the lever. These cutters are made in the form 
of t u bular  dies, and are fi tted in  round h oles i n w bich they 
can be read i ly turued to sh ift th e cu tting poi n ts of the edges, 
thus en ab l i ng the d i es to be used much longer without  
grind i n g  than if they cut only at one place . A gauge bar 

Protochloride of manganese . . • • . _ . . . _ . . . . . . . . . . . . . . . 33 per cent. 

Phosphoric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 ..  
Boric acid or borax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Chloride of magnesium . . .  . . . .  . . .  • . . . . . . . _ . . . . .  . 12 
Chlori de of ammonium or sulphate of magno_ia . . . . . . 25 

The material s are immersed for six or eight hours in this 
solution at the temperature of ebu l lition . They quickly be­
come impregnated w ith double salts, insoluble in water, and 
th e incrustat ions that are formed effectually protect the 
mater ials t reated agai nst fire. When exposed to a quick 
fire, they carbon ize, but produce no flame.-Oh1·onique In­
dustrieUe. 

. � .  � .. 
IMPROVED MACHINE FOR TONGUING AND GROOVING 

BOARDS. 

The accompanyi ng engrav ing of the Tun is gang fiooring 
macb ine illustrates a patented im provement for planing mil ls, 
when applied to the manu facture of floori ng, ceil ing. wain­
scoti ng, weather boarding, an d other l umber to be tongued 
and grooved , when it is des ired to work more than one piece 
at a single operat ion. The improvement consists of an at­
tachment suitable for any four-sided pla.ner, and may be 
read ily d istingu ished in the illustration, at the right of and 
w orkin g with the planer. The board is fed in to the left, 
and after passing through the planer is separated into two, 
three, 01' more pieces of tongued and grooved flooring or 
ceiling, all at one operation , and w i thout the use of a rip 

saw, w h i ch can be removed entirely from the mills. As 
will be seen, this improvement greatly increases tbe capacity 
of planin g mi lls for al l such work , but  o f greater consequence 
than thi. is  the saving in lumber effected. for all the mid d le 
saw kerfs are saved, leaving but the outer edges to plane, 
aud in separat i n g  the board there is  no waste. 

The mach ine will also, w i th equal faci l ity, dress each 
stri p into a different prod uct, the lum ber being made with­
out feather edges, but wi t h a he veled edge tongue that is 

more easily inserted, and is said to give great satisfact i on to 
carpenters, who say the boards come up so well together as 
to make a fl oor thus laid look almost l ike one board . The 
saving is represen ted as foll ows : Taking a rough board 16 
feet long and 12 inches wide, and by this mach i ne th ree 
pieces of flooring can be cut therefrom, respectively 3%, 3%, 
and 4 inches wide on the face , w hich , rated according to 
certain trade rules, w ould measure 17 feet of dressed floor­
ing, as against on ly about 15% feet to be obtained by the 
old process. As tbe mill is capable of making 30,000 feet 

of lumber daily, it will be seen that a saving of 1% feet on 
every 16 feet makes a large gain. A B al t imore lumber in­
spector' testifies recen tly to hav mg coun ted the workIng by 
ti le m achin e of 27,980 feet 4'4 yel low p ine boards, in w idths 
of 9% to 10% inches, standing by as it came through three 
pieces at a time , of 2 to 3% inch face , and making a net 
res u l t  of 30, 181 feet , each piece being marked correctly in 

accordance with the gen eral usage for marking. 
B uilders and o wners of houses w i ll do well to notice that 

users o f  th is  machine can furn ish narrow strips for flooring 
ch eaper th:m the wide ones, which con tractors gen e mUy 
prefer, can be a fford ed under the old process. The narro w 
st r i ps are not on ly han dsom<:r, hut of greater durabil ity than 
wide ones, and sho w less sh rinkage. 

HEDGES STEAM BOILER. 

with one of wb ich tbe feed pi pe is  conn ected, while the 
other serves as a blow off for the removal of sediment. The 
casing can be made of two i ron shel ls placed a l ittle dis­
tance apart as shown in the engraving, or of brickwork, as 
may be most conven ient . 

With in  the pipes projecting from the cylin der are placl1d 
smaller pipes of such a length as to project beyond the inner 

ends of the p i pes in which they rest. These pi pes a re cen­
tered, and supported by pins prOjecting fro m their oppos i te 
sides an d resti ng against the i nner surfaces of the large 
p ipes. The upper parts of th e i n ner ends are cut away to 
form cups or spouts to receive the descending water through 
the midill e  part of the cylinder , and cause i t  to flow th rough 
tbe pipeR to t he inner en ds of, and out through , the large 
p i pes. The  opposi te sides of the h o r izon tal pipe are fur­
nished wit h project ing pipes having i nterior circulat ion 
p ipes. Manholes are formed at tb') e nds of the cylinders to 
give access to tbe i n terior for convenience in clean ing. The 
steam pipe is connected with the upper part of the vertical 
cyl i nder. With this construction the enti re outer surface of 
the cyl i nders and pipes is exposed 1 0  the fire, and a thor­
ough and continuous circulation of the w ater is established. 

. . . ,. .. 
DURING the next year th ree com e t s  of sh ort peri od w ill 

return to perihel ion . Encke's comet is  due in March,  pro-

TUNIS' IMPROVED MACHINE FOR TONGUING AND GROOVING BOARDS. 

mount ed on an extension of the pivot bolt may be set for 
the lengths t o  be cut off the rod. The construction of tbe 
punch is so clearly sh ow n i n the engraving as to need no de­
tailed descript ion . 

.. 4 _ , . 
M. C. BARTHELEMY (Oomptes Rendus), baving placed a 

numuer of hyac i n t h s  i ll glasses in a circle arou n d  the pipe 
of  a stove, found that th e roots took an almost h orizon tal di­
rection toward the pipe, as a commOn center of attraction. 

Tbe company do not sell tbe machine,  but collect pay 
t herefor by royal ty. They agree 1 0  put tbe at.tachment on a 
planing mill free of cost, and after it is run for a week will 
remove it if n ot sat isfactory . If it is  satisfactory, tbe cbarges 
thereafter to he 25 cents per 1 , 000 feet of lumber worked. 

This inven tion was paten ted by MI'. H. C. Tunis, but the 
corporation of the Tu n is Gang Flooring Macb ine Co. , of 
No. 6 South Street , Baltimore, bas purchased the rights for 
the United States and Oanada. 

bably in the first vr second week, accord ing to tbe elements 

of 1881 . The next is Tem pel's comet , 1867 II. , in the case 
of wh icb it is not possihle to assign the ti me of perihelion 
passage without the calculation of th e  perturbations due to 
the at.traction of Jupiter, near wlI i ch pl an et the comet w as 
situated during the last half of the  y ear 1881 ; t.be least dis­
tance of the two bodies having been about 0 '57 i n  October. 
The tbird comet referred to is Tuttle 's, last observed in 1871, 
the perihelion passage probably in September or October. 
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THE TELEPHONE. wire-testing machines. Perhaps the most important tests the feeding mechanism, it cannot close or extinguish the arc 

One of tbe most striking cbaracteristics of tbe present age made are those upon the telephones and transmitters manu- during the full flow. of tbe current. The operation of the 
is the marvelous rapid ity with which useful inventions are factured for the company by the Western Electric Co. , of lamp may thus be stated : The carbon being placed in  posi­
in troduced. 'l'be telephone i s  a striking example of tb is. New York, Chicago, and Boston. As this company is tion, its forward end in con tact w ith the irid ium point ,  and 
The first public exh ibition of the telephone was in the year l icensed to manufacture iMctrical apparatus and supplies tbe currents being sw itched into tbe  main magnets imme· 
1876, at tile Centenn ial Exbibition in Plliladelphia. In the under all the patents owned and controlled by the American diately upon tbe arc to say one tllirty-second of an i nch, and 
following year ti le first telephone exchange w as established Bell Telepbone Co. , and actual ly produces , upward of the armature coming in contact with the poles of tbe mag­
in Boston with five subscribers. With extraordinary fore· 50,000 new tt'lephones yearly, tbe magnitude of the work of net remain fixed in that position.  
tbought, the primi tive switchboard illustrated i n  our cut testing is very great. Large numhers of telephones are sent The small magnets i n  tbe sbnnt circuit then come into 
was made long enough to contain switches for five sub- abroad, as nearly aU the telepbon ic apparatus used in Bel- play, and, as soon as the arc has turned to one-sixteenth of 
scribers in add i tion to those who originally joined tbe ex- gium, Holland, Norway, Sweden , R'ussia, and Italy is made an i l l ch, or whatever lengt h  has been set for it, the arma­
change. It soon became evident that the telephone system in this country. ture is l i fted, turning the rol lers and carry ing the carbon 
was, destined to extend more rapidly than was at first be- Very interesting and expensive experiments are often un- point forward to the first posit ion. It continues to repeat 
lieved possible, and the original switchboard was never filled del'taken by the company. Among these may be mentioned thi s  action unt il the current is cut off. 
up, but was supplanted by a more comprehensive arrange· experimellts i n  long-distance telephoning, A very heavy The question of burying the wires is one wnich ,  of late, 
ment. copper metal l ic-c'ircu it line, nearly 300 miles long, h as been has attracted considerable attention in America. In New 

To give an idea o f  the rapid development of telephonic erected between New York and Boston, and conversation is York, Brooklyn , Philadelph ia, and other large cities, ordi­
communication, it may be in teresting to show how the carried on between those cities with perfect ease, mucb more nances h ave been passed requiri ng  that all overhead w i res 
Boston exchange has grow n  to its present proportions. It satisfactorily, in truth, than over m ost of the l ocal city c ir- shall be buried , and fixing a date beyond w h icb their owners 
has many times outgrown its quarters, and besides the cui ts. Plans are now bei ng perfected for overcoming certain may not mai ntai n them abo ve ground. It is not surprising, 
pri nci pal exchange, tbere are now two branch offices and difficulties in connectin g  local subscribers to th is  trunk line,  therefore, that there should be a l arge display of under­
seventeen suburban exchanges in direct connection, and in order to in sure sat isfactory service and secure commercial ground apparatus and condui ts at the pres�n t  Expo�i tion,  
more than two h undred cit ies and villages in New England success. This l ine will undoubtrdly be soon i n  the hands of nor is it remarkable that, since many relialJle electricians 
may be reached by telephone from Boston. Tbe new " cen- the local compall Y, and open for pu blic use. The results have declared the plan to bury all t he wires of a great city 
tral office, " which we illustrate, is furn ished with the latest thus far attained point to a speedy solut,ion of the long-l ine  to be impracticable; most of t hese undergronnd exhibits 
form of mnlti ple switCh board, manufactured by the West· problem ; and in a few months tbe wonder will be why should bear upon their faces the un mifltakalJle evidences 
ern E l ectric Company, in Chicago. The capacity of this long-dis tance telephoning was not sooner introduced. of failnre. In the last number of the SCIENTIFIC AMERICAN 
board is 3,500 lines, and together with the two branch offices In order to meet as far as possihle the publ ic  demand for was described one of the most promising of these IInder­
gi ves Boston a capacity for nearly 6, 000 lines. The num- n nderground wires, the company has  been and is now making ground systems. An other and perhaps still more promis ing 
bel' of Rubscribers in  Boston, April l ,  1R84, was 2,386. Tak· extended experiments upon various makes of subterranean system may be said to be constructed u pon a theory the re­
ing the increase in' the United States, t.he figures are even cables, with as yet only partial success. To g ive an idea of verse of that arlopted by the underground cable people. In 
more startling. In May, 1877, there was but one exchange the vast sums of money the company is expending in this other words, the constrnctors of tb is underground system 
wi th five subscribers ; i n  January, 1884, there were 906 ex- experimental work, it is only uecessary to state as a single have !;ought to accomplish w i th a conduit what the cable 
changes, with 123,625 subscri bers. example that one of these cahle experiments cost $30 ,000, people lIlay be said, w ithout inj ustice, to have thus far failed 

Although the telephone has attained its present import- and that this is by no means the maximum outlay for a sin- to do, 01' rather to demonstrate their ability to do. They 
alice w ithi n  the last decade, and tbe fi rst announcement of gle experiment. claim that they can keep out all moi�ture and protect the 
Professor Bel l 's invention must sti ll  be frcsh in the memo- Of the future posgibilities of tbe tel6phone littl e  can with boxed-up wires from surrounding mal-influences by mer,ns 
ries of most of our readers, yet a concise h istory of this safety be said. Recen tly an invention has been b rougb t out of tbe in terjection of dry air. How well they have suc­
wonderful invention will not be out of place. for making the telephone an accurate timekeeper. By means ceeded it is not the purpose of this article to decide. It will 

The credit of first conceiving the possibility of  transmitting of � simple apparatus, including an accurate clock stationed simply be sougbt to describe the apparatus whicb, since al­
articulate sounds by electricity is due to Prof. A. Graham at the central office, a signal  is given once a m inute ind icat· together novel, merits some little attention. The general 
Bell. His familiari ty with the applied sciences, particularly ing the precise time, somewhat after the JIlanner of a re- appearance of the cond uit is that of a deep trough, having 
acoustics, dates from early youth. He w as instructed by his peateI' watch. This system is now on trial at Lowell, Mass. , rai ls for a min iatlll'e electric motor. There is  an u pright 
father, who was engaged in the difficul t task of teaching the and seems likely to be general ly introduced. upon th i s  motor, furnished with arms bearin g hooks. When 
deaf to a rticulate, in the physiology of the human throat The Bell telephone exhibit at tbe Electrical Exhibition now it is necessary to introduce a wire, the motor is started from 
and ear. Even when quite a boy, young Bell had ingenuity in progress at Philadelphia is well worth the careful attention the manhole at the intersection of the streets th rough which 
enough to construct a talking machine which would utter of vis i tors. It forms one of the m ost prominent features of the conduit  has been laid. At the opposite manhole-one 
one or two simple words. About  ten years ago Prof. Bell the exhibit.ion. The whole history of the telephone from its block di stant-a l ineman receives the end of the wire from 
was engaged i n  i ncreasing the efficiency of the electric tele- first conception to the present complex system is well iIlus- the motor, and shakes it off the hook into whatever apllrt­
graph b'y employing the vibrations of reeds of d ifferent pitch trated by models, some of the original apparatus be i ng on roent it is designed for. Connections to houses from the 
io con nection with the usual telegraphic apparatus. While exhibition. Many forms of apparatus now discarded from .1 conduit may be made by an adjunct running- under the side­

engaged in perfect ing his Eystem of harmonic telegraphy, he use are shown ;  and all the latest improvements, includi llg walk. The walls of the conduit are mad e of blocks com­
conce i ved a method of  m aking a complicated receiver, con- the mo�t recent style of mul tiple sw itchboard, may be seen. posed of asphalt compounded by a new process, whereby it 
sisting principally of a set of reeds of different pitch, givioog; . 4 .  . . is said to be rendered impervious to moisture. and to be given 
forth tonl'S corresponding to those entering a s imilar trans- The International Electrical Exposition. unusual strength. The metal uprights, brackets, and pock-
mittel' connected by an electric current with the receiver ; (SECOND PAPER.) ets are connected with the earth so as to ground i nduced 
much as the strings of a piano will respond to the human The exhibitors, at first somewhat dilatory , have now for electric currents. This construction' ' is said to be m uch 
voice. Coupled with the then recent dbcovery of Helmholtz, the most part got their apparatus in working order ; a score cbeaper than iron, and not so apt to become electrically 
that the vowels and other vocal sounds were simply the com- of fly-wheels spin and impart their regular movement to in- charged. When wires are laid paral lel  and cu rrents of elec­
bination of several elementary n otes, Prof. Bell at once per- numerable and curiously contrived apparatus throughout the tricity passed over tbem, every m ake, break, or change in  
ceived the possibil ity of  transm itting speech. well ordered corridors. A carefnl examination of the col- tension in the e lectrical current in one or more of the wires 

It only remained to try the experiment, and to improve lection shows t.hat the boast of the managers that they would will produce induced curren ts in n eighboring wires, the cur­
and sim plify the apparatus, in order to make his invention have the finest workmanship known in the electrical field rents being inversely proporti onal to tbe  distallce of the 
practically useful in every day l i fe. was not vain , and sustains  the assertiou made in these col- wires apart .  With tel egraphy these induced curren ts are of 

Immediately on the pUblication of Prof. Bell's �uccess in umns that the collection was to be commended for its com· l ittle consequence, but wi Lh telephony the converse is t be 
transmitting speech by electricity, the whole scientific world pleteness rather than for the novelty of its exhibits. In real- case, for with the small electromotive force required in the 
turned with in terest to the new wonder. Many improve- i ty, the exposition now being held in Ph i ladelphia is inter- telephonic system, their effects are felt at O l lce and necessi­

men ts were soon made in the details of the telepbone ; and natiollal in l ittle else but tbe name, for only a tit.he o f  the ex· tate the appl ication of means to overcome these malign iuliu­
other inven torH, as Edison and Blake, produced transmi tters hibits come from beyond seas. ences, which otherwise would RO injure the transmission of 
of greater pOlVer and better suited for actual service than Indeed, it may be said, without the fear of contradiction, articulate speech as to render the burying of telephonic 
Prof. Bdl's instrument. As a receiving teiephone, bowever, that of the 2, 000 �xhibits, fully four-fifths come from New wires impracticable. The sheet-iron pockets being good 
Prof. Bel l's inven t ion is  in u n iversal use in a l most the ex- York. But the spi rit that animates this enterprise is Phila- conductors and magnetic , tend to carry off the induced cur· 
act original form, and it seems unl i kely that it w ill be delph ian , and the abil ity shown in organizing the various de· rents. The m etal uprights supporting the curved pockets 
su perseded hy any other recei ver, so perfect an d simple is partments, by the committee of tbe Franklin Institn te hav- are grounded at proper interva ls along the line to assist in 
it at the pre!cnt t i me. ing the conduct of the exposit ion, and the good judgment conveying the induced currents to earth . A portion of  an 

The extent  and variety of  experimental work for improv- and fairness evidenced by its decisions, do much to prove that ant i - induction cable is  shown i n  the underground exhibit at 
iog the telephone now being carried on by the American the hundiwork of American electricians could not have been the Exposition, which is said to be adapted to underground 
Bell Telephone Co. , and the faci l ities which they possess for intrusted to better hands nor shown under more favorable purposes. It consists of weaving toget�r insulated teie· 
continuing this work, are not generally known,  and it is our conditions. phonic w ires, forming what m igbt be called the " warp " ; 
object to illustrate and describe these facilities. In ventions In the arc light section a new lamp bas appeared which , bare inclosing w ires forming the " weft, "  The latter are 
connected with the telephone are continually being offered when properly displayed , is  likely to attract no  little atten· grounded through the agency of the pockets and conduit 
to the company, and those which appeal' to have merit are tion among those engaged in street illumination. It is called auxiliary ground wires. 
carefully examined, and adopted or rejected according to the Edgerton thorough feed arc lamp, and is designed to The difficulties of dealing with currents of high elect ro­
their value. Often those inventions which are purchased greatly reduce the cost of arc ligbting. If the projectors motive force are , well k nown. Dam p weather or even  the 
by the company require more or less modification to adapt of tbis lamp do not deceive themselves, it is, perhaps, among moisture of an underground cond uit al lows the escape of 

them to practical use. To AucGe,sfully carry out the objects the possibil ities of the future that a profi t w ill be found in tbe current to a lesser or greater degree, and th us reduces its 
indicated above, the company employs a corps of expert selling the arc-light approaching that in selling the plan t .  tension. This has heretofore rendered the burying of sllch 
mechanics and others skilled in the principles and practice The Edgerton arc-light consists of a framework of cast wires impracticable. 
of electricity and its allied sciences, and has provided an iron supporting the tube for feeding tbe carbon and the The projectors of this system cl aim that in their conduit 
experimental shop, a chemical laboratory, and an electrical other operative parts of the lamp. The body or base of the the  tension of the current is retaineu at its maximum ; tbere 
tesl ing-room , fully equipped with the necessary machinery lamp contains the electro·magnets for feeding t he carbon and be i ng no dam pness to  affect the tension. Tbeir conduit is 
and apparatus. The experimental shop , well shown in the also supports a horse-shoe shaped frame for supporting the incased in brick, and is so constructed, they say, tbat tbey 
illustration. is remarkably well supplied with such tools as globe. The peculiarities of the lamp are : First : The substi- can keep the air within u nder considerable pressure and 
are requ ired for producing and altlHing electrical apparatus. tution of an i ndestructible point of iridium set in a wrought perfectly dry. If there be an appreciable qua ll tity of m0i st­

It has a full complement of iron and brass working macbine iron rod properly protected from oxidation, for the negati ve ure in the atmosphere, an air pump is made to force the 
tools, carpen l ers' and mechanics' benches, forges, and other carbon electrode of the lamp. This saves the use of one car- air in the conduit  through a drier, which absorbs the moisture, 
mechanical appliances. Power is suppl ied by a gas engine. bon. Second : It is thorough fed ; for all the carbon of the  pos- and cbemically dried a i l'  is mad e to pass into the conduit. 

In addition to this purely experimental work, the depart- itive electrode is consumed ; the latter end of each carbon Wbl'n the pressure reaches a cert.ain figure, the excess of air 
ment is continually making tests of samples of wires, of in- becoming attached to the carbon, which follows it in course is excluded through rel ief valves. Currents of higb tension 
sulating mate rial, and of supplies of various kinds, both as a I so as to form practically a single stick. Third : It will turn tend to pass off the conductors, but this  tendency decreases as 
basis of purchase and to maintain the required standard of I and feed in any posi tion in consequence of the carbon being the pressure of the surroundinl!: medium (air) i ncreases . This 
quality. For these purposes special apparatus is provided carried forward by two grooved rollers under strong pres- effect, it is said, is greatly increased by the thorough drying 
where it  is required ; as ,  for example, tensile and torsional sure. Fourth : Ow ing to the construction and operation of of the air in damp weather before passing into the conduit. 
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As tbe pressure is constant, there must be an effiux, and 
should there be <1 small leak the passage of air w ill be from 
inside outward ; thus preven ting the ingress of the interior 
I\tmosphere. 

The siliciom; bronze w ires in the manufacturing exhibits 
demand, by reason of the i mportant part they are likely to 
play in the future, m ore than a passing notice. In t his era of 
great enterprises, w h ere economic processes are continually 
sought after, that which combines a maximum efficiency 
with a minimum of labor is looked u pon as the most desir­
able. Now ,  recent experience has shown that silicious 
bronze wire is about twenty-five per cent. cheaper than iron 
wire, everything conSidered, besides having nearly double 
t he conductib il ity, So far as tensile strength per square 
i n ch of section is concerned, iron w h'e has no ad vantage, 
Perhaps this might be better explained by saying that the far 
greater weigh t of the iron w ire costs more to handle, requires 
more and stronger  supports and insulators, nearly twice as 
many posts, and more than tw ice as many cou plings than 
sil i cious brc.nze, The subjoined tables, compiled by an au­
thori ty, give the electrical re�istances and approximate 
weights per mile of silicious bronze. 

TELEPHONE WIRES, 

Diameter. Section. Reeistance in Weight per mile. ohms per mile. 

Mm, Sq, mm. Lb. 
1 0 ' 7854 103 24 ' 6  
1 ' 05 0 ' 8655 93 27 " 
1 " 1 0  O ' 9!;03 92 30 '0 
1 ' 15 1 ' 0383 77 32 '5 1"20 1 " 1310 71 85 " 6  
1 ' 21\ 1 " 2252 64 38"5 
1 " 30 1 ' 3273 61 41 ' 6  
1 " 35 1 " 4294 56 44 ' S  
1 " 40 1 " 5393 51 48 " 3 

TELEGRAPH WIRES. 

1 ' 25 1 ' 22  22'5 38 " 5  
1 " 50 1 ' 7671 15 ' 6  55 ' 6  
� " oo  3 1416 8 ' 8  00 " 2  
2 ' 25 4 " 4741 6 ' 2  141 
2 50 4 " 9087 5 " 6 156 
2 " 75 5 ' 938  4 ' 6  187 
3 " 00 7 06l!5 3 " 9  223 
3 " 50 9 ' 6211 2 ' 8  303 
4 00 12 ' 5004 2 " 4  296 
4 " 50  15 ' 9043  1 ' 8  502 
5 " 00  19 " 6349 1 ' 4  620 

Now let us compare this  silicious bronze wire w ith iron, 
steel , and copper wires, taking one millimeter as the diame­
ter in each case. 

Description of wire. 

Pure copper . . . . . . " . . . . . . . . .  . 
S i l icious bronze telegrllpb , . . 
Sillcious telephone , • • •  " " " " " .. 
Phosphor· bronze telephone. " 
Swed ish galvanized iron , " . . 
Galvan�ed Bessemer steel . .  

Tensile Resi.tanr.e R&latlve con-strength per per mile in 
ductivity. - sq, in. in tons. ohms, 

17 " 78 
28 ' 57 
48 ' 25 
45 ' 71 
22 " 86 
25 ' 40 

33 ' 1  
34 " 5  

103 
124 
216 
249 

100 
96 
84 
26 
16 18 

The galvanized wire of five mill imeters diameter, now in 
general use, weighs about 540 pounds to the mile; It could 
be replaced by wires of silicious bronze, having a diameter 
of only two millimeters and weighing about a hundred 
pounds to the mi le, Silicious bronze wire of 1 '10 millimeters 
and weighing 29 poullds to the mile can readily be made to 
do the work of ordinary st.eel telephone wires of two milli­
meters diameter and weighing 87 pounds to the mile. 

Among the exhibits of the Ordnance Department, or 
uther of its auxiliary, the Signal Service, i s  a field tele­
graph train by which telegraphic communication may be 
kept up bet;veen the several pOl'tions of an army or between 
scattered bodies of troops, This is an exceedingly importan t 
b l'anch of the Ordnance Department in the�e days, and it  
must be said that those who designed the present system 
have acquitted themselves well. It is modeled after the 
French system, or rather it bas many points in common 
with i t ,  divested, be it said, of the el aborate and cumber- ' 
some details of the system employed in the French army, 
which, as was clearly demonstrated in the maneuvers of 
four COrp8 d'armee last fall, can only be carried out under the 
most favorable conditions. The system exhibited by Oaptain 
Michaelis i n  the present Expositi on has this to commend it ,  
and may there fore bEl. more than favorably contrasted with 
the French, It is designed for use as well u nder unfavor­
able conditions, viz" , when time presses and in rough coun­
try, as when time is of no m.ment and a large body of 
trained men are at hand to carry out details, If it have a 
serious defect, it is that the line is too heavy for the service ; 
the French linesman furnished with light silicious bronze 
wire being able to traverse a much longer distance, aud the 
mass on the bobbins being vel'Y much less. 

In measuring the velocity of projectiles, it is easily seen 
that our Ordnance Department is by no means behind the 
age ; several new and interesting features having been re­
cently introduced. A long tube has two delicate diaphragms 
w ithin. These are electrically connected with &. disk 
whereon the moment of theil' disturbance is recorded. As 
the projectile passes through, the two contacts are instan' 
taneously signaled. 

The inst, rument devised by Oaptain Le Boulenge of the 
Belgiau artillery has given excel l ent  results, one or two not 
important changes having recently been made by him. It 
can be used both as a micro-chronometer and as a velocimeter, 
Two electric circuits are established withiu u, tube \hrough 
which a projectile IS fired. 

$tituiifi t j.mtritau. 
When the first circuit is reached, it affects an electro-mag­

net having for armature a cylindrical rod acting as a chro-
nometer, to which are attached two enveloping zinc tubes as Filtration oC OU . 

1 8 1  

recorders. When the second target in the  tube is reached, m t" - 71I'> '#A_ ,.p .� . 0. ' t ,'-/IA A ' .L 0 IW .I1M�..,r oJ ww AJOZ6n 'Iu� merlcan : it sends a current through an elect ro-magnet, the armature I 0 f d t l '  . h d t k of wbich,  shorter than the first described, is called the regis- ' f t:e 0 your corresp�n :n s some I �� ago W I: e \ now 

tel'. Then there is what is called an indenter ; consisting of I . ere W
I 
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, , , " " , agalD ,  expec e some one wou give an answer, s o  ave a circular kmfe fixed m a mamsprmg, TIl lS  IS  read ily wai ted to see what it would be ; but seeing none, I take the primed by means of a catch on a le�er. Now when the first liberty t o  state that I took a common wash boi ler, had a circuit is �eached t he chrono�etel: IS made t� fal l ,  and upon faucet put in the bottom,  an d soldered on t in lugs about half the
, 

breakmg of the second CIrcUIt the regl�ter �lso , falls. way down inside, made a wooden frame that would go in­ThiS depresses the end ?f the lever, t�e mamsprmg IS re- side and rest on  to the lugs. I tacked on to this frame for leased, and the knife sprmgs at the fallmg chrouomet er and the bottom four tllicknesses of coarse bagging ' on to that I leaves an indentation on the recor�er . . So s imple i� this in- spread loose four thicknesses of
'
cheese cl oth, then sprinkled strument that only a short calculatIOn IS necessary m order over the cloth coarse soft wood sawdust then four th ick-to find the velocity of the projecti le. Tile recorder i s  marked f ch ese cloth then sawdust again

' 
for three succes-h' h I t l  l 't ' I t Of 't . nesses 0 e , , Ig est w len Ie ve OCI y Ii! owes . course I IS neces· sive t imes, wi th four th icknesses of cheese cloth on the top. sary that,th e op�rator thoro�ghly understands 

,
th� theory I pour the oi l  into this frame witll i n  the boiler, and it w i ll u pon whIch the mstrument IS cO

,
nst�ucted, for cel tam, allow- filter al l the dirt out, It w ill become colored by constant aD?eS must, peiforee, be ,ma�e, for lDstance for the  t ime re- use and filtering, but it wil l be free from dirt. I found by qUl�ed for the demagnetIzatIOn of the chronometer and the using this filter I I;ave made ten gallons of sperDl oil do the regIster before the fall takes place. In advance of opera- 1 b '  t' n that w ould have taken thirty gallons. I think . , .  f h ' t d '  u rICa 10 homl It IS" O course, necess�ry to tes� t � IDS rument ;  a IS- that is  worth saving. Oheap filter, but it does the work. junctor beIDg used to exam l�e both CIrcUIts. 

GEO, BOXLEY. The Sp.hu l tz chronoscope, I l l vent.ed by Oapt, Schultz of the 
d Troy, N. Y., September, 1884. French artillery, designe for measuring very short inter-

4 4  • , • vals of time, and the electro-bal l istic pendulum, are also to 
be seen in the exhibit, Lifting o £  Persons by the Fingers. 

There is a very interesting exhibit in the theoretical 1b the Editor of the &ientific American : 
department of the Exposition, on thermo 'electricity, Your answer to T, G, L, (No. 15), in  the SCIENTIFIC 

There are those who affirm that these machines will at some AMERICAN of August 23, indicates that you have never tried 
future day supplaut the dynamo, as the dynamo has sup- the experiment referred to. I have i n  th is mau ner :  
planted the galvanic battery. This thermo-electrical ma- 'fwo persons stand on each side of a fift h ,  who is seated 
chine is m ade up of a system of plates composed of in a chair. The four raise their hands (which are clasped 
alloys of antimony and bismuth soldered together and pro- witb lhe forefingers extended) as h igh as possible over their 
perly joined in the usual way, the joints being heated by heads, at the same time inhal ing deeply. They then simul­
Bunsen burners , taneously bow as low as possible (always facing the sitter) ,  

A very interesting apparatus for safety from lightning is bending the body from the h ips, and SWinging the extended 
shown by a telephone company. It is designed to be placed arms from the shoulder till the hands touch the knees, at 
outside of a building, and contains a lightning arrester and the same time exhal ing as strongly as possible, tbese mo­
fusible wire, and a cut-out switch operated from the iu- tions being repeated three times together, As they rise from 
side. By this the electric current can be wholly d iscon- the last posi tion for the third time, the extended forefingers 
nected from the interior. The telephone subscriber upon are placed under the knees and arms of the sitter, and he is 
leaving his office can en tirely disconnect tile instrument li fted high in ail' !is light as a feather. In this way I have 
until h is returu , and old ladies who show a d isposition to be seen foul' young school girls, under sixteen years, l i ft a man 
timid as to lightning when thunder clouds prevail ,  may find of 180 pounds with no more apparent  exertion than would 
in this a convenient means of arresting the lightning and be required to lift a three pound weight. To one who tries 
tbeir fears, this experiment for the first time the result is very surpris-

A curious feature of the Exposition is the important part ing, 
taken therein by gas, in one form or another. It might fairly 
be claimed for the gas-motor that it  is part of an electric- Washington, D. 0" Sept, 3, 1884. 

f '  HAllLET. 'J 

lighting plant. It would, however, be a refinement of sarcasm 
to set up such a claim for t.he gas lamp, But the gas l amp is The LlqueCactlon o C  Air. 

there ; not the little, flickering jet, combined, by reason of a I M. Olzewski has contributed to the Oompte8 Rend/us some 
clogged aperture, into one long, thin prong of liame, but re- of his further observations upon the temperature and criti­
presented in all the grandeur of a Siemens regenerative gas cal pressure of  air, He sayK he has obtained 6 cubic centi, 
burner-intense and meHow. The admission of this lamp meters of ai l' compressed into the l iquid form. This ail' did 
would seem to be but a simple act of justiCEl, and as such not contain carbonic  acid or aqueous vapor, and was al­
does credit to the wisdom of those havi!Jg the conduct of lowed Lo evaporate in a vacuum, and also under atmospheric 
the Exposition, for, though it cannot from !tny point of view pressure, A very low temperature was thus produced, as 
be classed under the head of electlical appliances or appa- low as -205° 0. ,  being observed when the evaporation took 
ratus, i t  represents a system of lighting w hich the electric place in vacuo. It appeared, however, t.hat the recorded 
light is  designed to supplant, and unbiased decision can temperature of the l iquid air at the cr itical point was not so 
only be reached by a comparison of the two systems side low as that of its constituents, oxygen and nitrogen, sepa­
by side, rat ely. Oonsequently, M, Olzewski was l ed to think that 

It must be said that the big gas lamp cuts a good figure, at the c l'itical pressure the componen ts separated ; n i trogen 
notwitllstanding that the arc laml'-for, of course, there is no evaporating in the larger proportion, Therefore, although 
comparison between it and the small incandescent-is dis- ail' is a "ery convenient refrigerant, for various practical 
played under the most advautageous condi tions. By this it reasons M, Olzewski is di sposed to prefer the use of n itrogen 
is meant that the arc lam p, when standing alone, brill iantly in his researches upon tbe liquefaction of hyd rogen, as he 
i l luminates certain portions of the space about i t, and leaves thereby hopes to be able to command temperatures even 
other portions in deep shadow, while as it is displayed at the lower than that given as the evaporation point of air in a 
present Exposition the shadows are cut out by the glare of vacuum. 
the adjacent lamps. It iR only just to say th is  much ; only 
simple just ice to say that the arc lights are shown under 
favorable conditions, and that the big Siemens regenerative 
burners are shown under ordinary conditions ; their l ight 
when isolated being evenly diffused, while the converse is 
the case w i th the arc light. 

Subjoined is a table giving the consumption of gas per 
hour ann the candle power of the gas burners at the Exposi-
lion : 

Gas Consumption per hour. 

100 cubic teet. 
75 " 

50 " 
85 " 
25 . .  
14 " 
8 " 

Candle power. 

1.000 to 1,200 
750 , .  900 
450 " 500 
300 " 3SO 
200 h 250 
100 " 125 70 " eo 

This, even i f  not an underestimate, shows that these lamps, 
wi th gas at $2. 25 a thousand cubic feet,  are fully as expen­
sive as the arc light.s, if the figures at which they are rented 
are reliable. 

So far as the incandescent lights  are concerned, they are 
holding their OWll, as it was known they would. On the 
hottest even ings they have neither vitiat.ed the atmosphere 
nor sensibly heated it, whereas, were these hundreds of 
ligbts, now agloW, given off by gas, i t  i.s safe to say that the 
atmosphere of the great hall would be mtolerable. 

Cost oC Bread In Boston and New York. 

Mr. Atkinson shows us that the farmer in Iowa receives 
$405 for the wheat to make 100 barrels of flour, and that 
the railroad then receives $117.50 for taking 450 bushels of 
wheat from Iowa to Chicago, and 100 barrels of fiour from 
Ohicago to Boston, Upon this the rai lways make about 
$35 profit, It costs $50 to mill the 11our, $45 for barrels, 
$30 for the merchant's commission  and the cartage i n  
Boston , $410 for the labor of making 1 0 0  barrels o f  fiour 
into bread , for fuel w i th  which to bake it ,  yeast, salt, etc" 
costing only $1 ,057, 5,0 from the farmer on to the baker's 
countel' for 100 barrels of flour made into bread, 270 to 290 
pounds pel' barrel, or about 3� cents per pound, while the 
people of Boston pay $1 ,620, or about six cents per pound, 
agai ll�t 3� cents in New York, 

.. , e  . ., 
EconoDlY oC Expense oC ManageDlent In LICe 

Insurance. 

The current issue of the SCIENTIFIC AMERICAN SUPPLE­

MENT contain!! a very able article on this subject, written by 
Walter 0, Wright, Actual'y of the New England Mutual 
Life Insurance Oompany. The article w ill r<lpay careful 
perusal , and the t abul ar statement which accompan ies it 
will be found of  much value to any one interested in  l ife in­
surance, as i t  shows both the expense per $100 of  claims 
paid and the net rate of interest earned. These figures are 
taken from the official reports of the various compan ies, and 
furnish conclusive proof as to which of the companies are 
the best and safest. 
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TRANSMITTING POWER FROM A CENTRAL STATION. 

There h as long been needed a system for the transmission 
of power from a central station to d istant poin ts which 
would be economical and reliable in operation and simple i n  
construction, a n d  which would overcome t h e  obstacles at­
tending the use of either steam, compressed air, water, or 
electricity. The ad van tages to be derived from sucb a sys­
tem are too well known and appreciated to need discussion . 

By using an endless wire rope, the entire pow er of the 
d riving engine-less only the loss occa8ioned by the fric­
tii ln  of the pulleys over which the rope travels-can be 
ut i l ized_ When the bearings of the pul leys are properly 
constructed, this loss is but trifling ; and it is an important 
feature of this method that just as much power can be taken 
from the rope at one or two miles from the engine  as can be 
taken from it d i rectly at the station . The adoption of such 
a plan wonld result in the saving of the cost of engine and 
boiler and of t he expense of their attendance, would permit 
the space occupied by such machinery to be ut ilized for 
other purposes, would abate the smoke nuisance arising 
from the many furnaces now clustered w i t,h i n  a small area, 
and would enable those located along the l ine  of the cable 
to obtain a power j ust sufficient for their work, w hether it 
be the runn ing of a single sew i ng machine or the driving 
of an entire factory. 

cJ titufifit jmtritau. 
In order to take power from the cable and transfer it to 

station ary machinery, there is employed a grip pulley. At 
the point where the power is to be taken from tbe rope an 
opening is made in the tube, 01' a sui table chamber con­
nected with the tube is constructed, so that the cable can 
be deflected and made to pass around one side of  a grip pul­
ley which is mounted on a shaft in the opening. Placed at 
each side of the opening are grooved pulleys of  a sni t­
able size, which are so mounted as to guide the rope to, 
and lead it away from, the grip pulley. This pul­
ley can be placed either vertically 01' horizontally , as i llus­
trated in the engraving. On the shaft is mounted a sliding 
clutch, on  a feather, which can be moved against the side 
of the pulley, and either engage it by friction 01' by means 
of clutches_ The speed can be easily regulated, as it is taken 
from the cable by means of differential pulleys, and the 
amount of power deflected at any point can be measured by 
a dynamometer. Any number ,)f branch or snpplemental 
endless cables can be located at various points and driven 
from tbe main cable. In order that no delay may be caused 
by the breaking of the cable, it is  proposed to mou n t  two 
ropes on two independent sets of pulleys in the same tube, 
thus keeping one rope always in reserve. 

Among the many advantages which would accrue from 
the successful operation of this system in  large cities are 

[SEPTEMBER 20, 1 884. 
II!! there a Sno,," Cap on Venul!I � 

The planet Venqs is now a morning star, and is a very 
brilliant object wi thout the aid of the  telescope. In the 
telescope it is a beauti ful crescent. Its position is very fa. 
vorable for telescopic observation. Taking ad vantage of 
this fact, our townsman, Isaac P. Guldenschuh, who has 
an excellent silver on glass reflecting telescope of seven 
inChes apertu re, reports an i n teresting discovery on the 
morning of the seventeenth of Aug. , between three and four 
o'clock. MI'. Guldenschuh saw in profile on the convex edge 
of the crescent a brilliant white lenticular spot. This w as 
cut out by a regular curve from the convexi ty of the cres­
cent. The line of demarkation was sharply defiued . He said 
he had seen n othing like it except the snow cap on Mars. 

We suggested to h im that in al l probability he bad seen a 
snow cap on Venus, although at the t ime we had seen no 
report of such an observa tion by any astronomer. This 
bright, lenticu lar spot cut into tbe broadest portion of the 
crescent, showing that, if  it were a polar sno w  cap, the 
pole is now turned diagonally toward the sun. This was 
not very surprising, as the difficulties attend ing the deter­
mination of the axis of rotation are very great, and to this  
day the incl in ation of the axis of Venus to bel' orbit 
is not accurately known. It occurred to us that Mr. Guld­
enschuh may have hit upon a discovery of importance, and 

BOONE'S METHOD OF TRANSMITTING POWER FROM A CEN TRAL STATION. 

The accompanying engravings represent a system recently 
patented by Mr_ John L. Boone, of San Francisco, Cali fornia, 
in  which a wire rope is used to transmit power from a central 
Iltation. The t ube or tunnel in which the cable I'Uns is  laid 
below the surface of the ground, and is led in any required 
direction and its course changed as desired, but it finally 
leads back to the central station from whence it started. In­
side of the tube, at proper distances apart-about twenty 
feet-are monnted vertical pul leys, except at the angles 
where the direction of the tube changes, when borizontal 
pulleys are substituted. A wire rope is then laid in the 
tuue, so that i t  will be supported upon the vertical and 
passed around the horizontal pulleys, and its two ends 
united , making it endless. In the engine hOll�e 01' at some 
other su itable point on the line is constructed a take-up for 
the slack of the rope, which is thereby kept taut. The cable 
is driven by an engine, or other power, at a central station . 

The tube may be of any desired shape, but it is preferable 
to make it cylindrical, aud, since it can be placed in a less 
exposed and less traveled position than those used in the 
system for propelling cars, it need not be made of great 
strength_ In cities it is proposed to construct the tube along 
the edge of the sidewalk, just outside of the curbstone ,  and 
to carry it around corners and deflect it where desired, so as 
to best accommodate the users of power. In this case the 
tube is made w ith an opeu top over which is placed a re­
movable concave covel', which serves as a gutter to carry off 
surface water, 

those having a direct bearing upon the safety and bealth of 
the community. In this c i ty we have from five to six thou­
sand boi lers, which are just so many sources of danger to 
l i fe alltl property, even w hen surrounded with every precau­
tion and tended with the utmost care and skill. The perma­
nent removal of these boiler's would have a direct effect 
upon the atmosphere by rel ieving it of the noxious vapors 
arising from the combustion going on in their fur­
naces. 

A nother sanitary result would be obtained by doing away 
with the n umerous steam engines, many of w h ich exhaust 
into the sewers, the effect being to drive the hurtfnl gases 
up into the buildings. 

The elevator shaft, w ith its accompanying engine, is now an 
essential part of almost every building erected in the business 
qnarters of a city. By a system such as we have descri bed 
these could be more cheaply blliit and operated than they 
can at present, and, by reason of an ample and constant 
power always at hand, their usefulness would be greatly 
increased_ 

The system has oeen examined and warmly commended 
by Silas Seymour, late State Engineer of this  State ; by Silas 
B. Dutcher, late Superintendeut of Public Works of this 
State ; by C. E. Candee, the inventor, and former superin­
tendent of the Wabash Rai lroad, and others. Any further 
particulars which may be desired can be obtained by ad­
dressing M. H. Farley, Esq. , lhe authorized agent of 
the inventor, at 165 Greenwich Street, New York ci ty. 

immediatel,y consulted the authorities upon Venus. We 
found that the estimated inclinat ion o f  the axis of rotation 
is not far from 75", a fact which would fit the observation. 
Judging the present  di rection of the axis, from Mr. Gulden­
schuh's observation, and traeing the planet back to the t ime 
before i n ferior conju n ction,  i t  was seen that there must hnve 
been winter at the pole now visible before coni unction, and 
that summer is  now approaching. 

Upon consulting Webb's " Celestial Objects, " we found in 
the appendix the following statement, w hich seemed to ex­
plain Mr. Guldenschuh's success : " Much attention has of 
late been paid to this planet, especially since the silvered re­
flector has been found pecul iarly capable of defining it. " 
In the same a ppendix i t  was learned that the bright spot had 
been seen by Brown ing on the 15t h  of March . 1�68. It was 
on the circular l imb, about 80 degrees from the south coast 
01' horn . Browning described it as " so luminous as to show 
projection like the snow on Mars. " This confirms the ac­
curacy of Mr. Gqldenschuh's independent observation. We 
are inclined to believe that both observers saw a polar snow 
cap. With the great inclination of the axis of Venus, one 
pole must be in darkness for six of Venus' months, and 
there is reason to believe that there is a great deposit 
of snow and ice during this period. If the i nclination be 75 
degr'ees, the tropics are but fifteen degrees from the pole_ 
We trust that Ven us will be carefully examined. Perchanee 
the RPOt seen by Mr. Guldenschuh may be visible in the 
many refractors owned in this city.-Rocheste1' DemoC'l'at. 
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THE NORTHEAST COAST OF NEW GUINEA. 

Tbe expected occupation of tbe great island of New 
Guinea, tbe near neigbbor ot'  Australia, by the Britisb , lends 
interest to tbe fol low ing, which we find i n  the Town and 
Oountry Journal : 

Travelers, such as Wallace, D' Alhertis, and Moresby, the 
m issionaries stat ioned for many years in  the southeast part 
of New Guinea, and recen t explorPrs from Europe as well 
as from Austral ia, have given descriptions of the more ac­
cessible portions of that island, but for some reason or other 
the opportunities which offered themselves for making 
drawings on the spot of the scenery and of the natives seem 
to have been but seldom taken advantage of, j udg i ng by the 
few sketches whicb have been publisbed. Yet a sketch, 
e ven if it cannot claim tbe perfection of detail w bich dis­
tingu ishes a photograph, wi l l  convey at a glance a better 
idea of the appearance of a coun try, its inhabitants, th ei r 
dwe l lings , notions of dress, boats, and i mplements of w ar, 
than the most am pIe descr iption from the pen. Talok Lindju, 
01' Humboldt Bay, is situated nearly mid way between tbe 
eastern and western extremities of  the isl and, distant from 
each other about 1 , 600 Engl ish miles. 'I'he broadest part of 
New Guinea, more than 400 miles wide, abuts on Torres 
Straits in the south, and terminates on the shores of Hum­
boldt Bay in the north .  Hen ce, from i t s  geograph ical posi­
tion, its facilities of approach , good shelter, and more than. 

Jtitufifi t �mtrj. tau. 
we could make out Mount Bougainville, both mountains 
covered with dense vegetation up  to their summits. By 
placing these gigantic pillars on each side of Humboldt Bay, 
nature seems to bave indicated the latter as the great gate­
way of New Guinea. Nigh t had come on by the time we 
passed tlle entrance between the heads , here abou t a mile 
and a half apart, and anchored in 20 fathoms. New Guinea 
was discovered as early as the year 1537 by the Spal!ish n'a vi · 

gat.or Grijalva. He describes the nat ives as men " with 
woolly hair ; they eat human flesh,  are great rascals, and 
given to such wickedness that the devils  w alk w ith them by 
way of companions. " 

In tbe year 1545 Tuigo Ostez de Hatez sailed along the 
greater portion of the north coast, landing  at several places, 
and discovering a lot of  new islalJds. It was dUl'ing this ex­
pedition that the Spaniards gave to this great island the 
name of New Guinea, fmm the liken ess of the natives to 
those of Guinea in Afr i ca. In 1616 the Dutchman Schouten 
discovered Vulcan Island and the group of islands w b ich 

still bear his name, situated on the northeast coast. He also 
visited the mainland, and according to hiH own account ,  
" the nat ives had short and woolly hai l' ;  they wore rings in  
tbeir nostrils  and ears, fcathers o n  the hearl, boars' tusks in 
their noses, and a large ornament on tb e chest. They chewert 
bete l ,  and were subj ect to se veral diseases and deformities ; 
they had plellty of cocoanuts, and asked one yard of cloth 

A Remarkable Surgical Operation. 

'I'homas Colt has recently been discharged from Bellevue 
Hospital , this city, with a restored nose. He was deprived 
of h is nose a n umber of years ago by a cancerous affection 
tech nically called lupus, which destroyed the nasal bone as 
well as the fleshy covering ,  and even tbe lower eyel ids. His 
treatment was undertaken over ten years ago by Dr. Thomas 
Sabine, the Professor of Anatomy of the College of Physi­
cians and Surgeon a, and has been successful ly  pursued u p  
t o  the present time. Dr. Sabine first addressed himself to 

the task of arresting the disease, and when that  waR accom­
plished he restored thc lost eyelids by graft i ng thereon 
heal thy ski n taken from t he cheeks and forehead of the 
patient. The more difficult operat ion of  restoring the nose 
fol lowed.  This was d o n e  by making u�e of the thi rd finger 
of the left halld, from w hich the nail was first removed by 
nitric ac id . Then the end of the finger was fixed against 
the forehead between tbe eyes, the epidermis at the points 
of contact having been previously removed to bring about 
adhesion.  At the same time the finger up to the second 
joint  was split open on the under side, the flesh stripped 
off, and the flaps thereby produced were connected wi th 
the fleAh of the cheek on either side. The hand was fixed 
i n  the proper position by plaster o f  Paris, and held so unt il 
the adhesion was complete. Then tr,c finger was a.mpu tated 
a,t the second join t, an d  the f ree edges of the part adher-

THE NORTHEAST COAST OF NEW GUINEA, NEAR HUMBOLDT BAY. 

sufficient space and depth for an anchorage, this bay will 
yet no doubt p l ay an i m portant part in the future coloniza­
tion of Ne w Guinea, w h ich covers an area of over 300,000 
square miles, equal to the total combined areas of the British 
Islands and France. 

We may, perhaps, give a more vivid impression of the 
large extent of New Guinea by stat ing that a mail steamer, 
at its average rate of progress, will take from five to six 
days to steam from end to end of the island, that is to say, 
about tbe distance from Albany to Cape Otway, while its 
greatest breadth between Torres Straits and Humboldt Bay 
is n early equal to the  distance between Melbourne and Syd­
ney, measl1red as the crow flies. 

We presen t  to onr readers one of the sketches obtained in 
Humboldt Bay by a member of the Chall enger expedition 
on the occasion of a visit , a few years back, to the north­
eastern coast of New Guinea, from whom the following ac­
cou n t was obtained : 

It was shortly after noon on a cloudy day of February 
that we first Righted the bold , rugged beadlands which form 

the entrance to Humboldt Bay-Point Boupland to the east 
and Point Caille to the west. Owing to the great elevation 
of this part of the coast , the land appeared to be only fi ve 
miles off, wbile in fact our d istance was still twenty-five 
miles, On nearer approach , and as the weather cleared np, 
tbe lofty range and serrated peaks of  Mount Cyclops, over 
6,000 feet high , emerged from the clouds s tretching west­
ward as far as Point Dimonka, while eastward or to our left 

for four of these fruits ; they owned pigs, but would not 
part with any. " This descript i on , although more tban 250 
years old, tallies word for word with the presen t  condition 
of the natives. 

In 1643 Tasman appeared on these coasts ; Dampier visited 
the island in 1700, and his name remain s .attached to several 
localities. In 1705 the Dutch ship Geelvink expl ored the 
large hay in the north west still called after it. In the 
year 1768 Bougai nville discovered the land near Humboldt 
Bay, and in 1770 the celebrated navigator Cook surveyed 
part of the southern coast. After this date New Guinea was 
more frequently visi ted . In 1827 the subject of our iIln stra­
tion was d iscovered by Dumont d'Urville in command of the 
Astrolabe. He named Mount  Bougainvillp, Humbold t Bay, 
and its two h eadlands, Point Caille and Point  Boupland ; 
but the loss of his anchors prevented him from comp l et ing 
h i s  survey. Since his  t ime tbe Dut ch surveying ship tbe 
Etna in 1 858, and H. M. S. Challenger in February, 1 875, 
were the only vessels of note that anchored in Humhold t 
Bay . This w i ll account for the little knowledge whieh the 
natives we met seemed to have of the ways and doings of 
wh ite men , and the almost total absence of any traces , such 
as iron tools, o f  any previous interviews with the ci vilized 
world . An exploring party from Australia has for some 
time past been at work in New Guinea. 

.. . . . .. 
M. ANDRIES (Oiel et Terre) contends that hail is formed 

during ascending whirlwinds. 

ing to the face were arranged so as to form the w ings of 
the nostri ls. Duri n g  all th is tim e  tbe nasal orifice was 
kept open by a hard rubber tube. Tbe treatment neces­
sarily occupied much ti me, and involved a number of pain­
ful operations, but was completely Ruccessful ,  a.nd it is al­
most impossible now to dist inguish the nose thus fash ioned 
by surgical skill from one cast in  Nature's own mould . 

. t . , . 
Tired Eyes. 

People speak about their eye s bei ng fatigued , meaning 
that the  retina, or seeing portion of the brain, is  fatigued , 
but such is not the case, as the retina hard ly ever gets ti red. 

The fatigue is i n  the inner and outer muscles attached to 
the eyeball and the  muscle of accomm odation,  which sur­
rounds the lens  of the eye. When a near object is  to be 
looked at, this muscle relaxe� and allows the Jens to th icken,  
i ncreasing its refractive pow er. The inner and outer mus­
cle to which I referred are used in covering the eye on the 

object to be looked at, the inner one bein g especially used 
when a near object is to be looked at. It is in the three mus­
cles mentioned that the fatigue i s  felt, and rel ief is  secured 
temporarily by closing the eyes or gazing at far distant ob­
jects. The usunl indication of strain is a redness of the rim 
of the eyelid, betokel!ing a congested state of the inner sur­
face, accompanied wi th some pai n .  Rest i s  not t h e  proper 
remedy for a fatigned eye, but the use of glasses of suffici­
ent power to render unnecessary so much effort to accom­
modate the eye to vision. 
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',itutifi , �mtritJu. 
Engines oC the Elevated Rail roads. kept constantly filled by steam pumps. All this machinery 

Although there are 220 boilers used by the elevated rail- is kept in order by the hands of the repair shop. All the 
road compan ies of New York, which, through a peculiarity tinware used on the road is made in the repair shop. The 
o f  l a w .  are never officially inspected, t here has never been a repairing o f  the cars requires a large force, and the  supplies 
boiler explosion during the years the elevated railroad 8YS · include a great variety of things. The breakuge of glass 
tcm has heen in operation .  During the same period there chimneys to the lamps is a considerable item. The su pply 
lIave been many disastrous explosions in and about the city shop contains every thing that can be imagined of t he  thou­
of boilers wh ich had been inspected and pronounced safe. sand and one odds and ends required to keep the cars and 

The reason why there have been no boiler explosions and stations in repair. 
few accidents to t he machinery is that a rigol'ous system In the princi pal offices of the shops there are curious re­
of inspection and repairs is kept up. The work is chiefiy cords kept of the cars and engi nes belonging to the com­
done i n  the big repair shop of the company, which covers pany. Each cal' or engine is represented by a button, which 
two city blocks. It is one o f  the largest machine sbops in i s  dropped into one or another of  a series of sections of holes 
the city, and employs 350 men. The master mechan ic is T. in a neat board hanging on the wall. The section;! are re­
W. Peeples, and the shop foreman J. D. Oampbell. The spectively labeled II good," " bad,"  II fair ,"  " reserve, " 
shop is organ ized on the  principle o f  an intel ligent division ., repairi ng, " so that at one glauce at the hoard the fore­
of labor, thus securing Cor each portion of the work II body man can tell tbe precise condition of the rolling stock and 
of well trained mechan ics and a consta n t  supply of dupli- know where to concentrate bis forces. 
cate parts of all machinery used . There are, for instance, Not the least onerous part oC the work of the master 
three men constantly making and repairing connecting rods. mecbanic is the disposal of the swarm of inventors who  are 
If a connecting rod of an engine breaks, it is not necessary constantly applying to be heard. About one in a thousand 
to waiL to mend the broken rod or to make a new one. There has a good thing, and he finds a market at once. The rail­
is al ways one ready to be fitted in the place of the broken road in the air has need for many appurtenances that are 
rod. not used on other roads, and some of them are of entirely 

These shops are largely used for �ar and engine sheds. new construction. The gate on the car platforms is an ill ­
There is room for about 60 engines at a time. Every en- stance. It grew out of the necessity for keeping passengers 
gine is not only careful ly inspected by the engineer having from jumping on the tmin when it is in motion. The 
it in charge, but there are t w o  skilled mechanics employed tw ists In the road made it  necessary to build a gate with 
to carefully i nspect the engines upon the completion of free motion in every di rection , extending fur outer curves 
every day's w o rk. These i n spectors a re held to strict ac- and contracting for inner curves. A train of four  cars has 
count, and it is rarely that any defect escapes them. They sixteen iron gates. When the gates at the statiuns are 
are cons tantly looking over the  engines from one end to taken into account, it wil l  be seen that the capital invested 
the other. Nothing  is perm i tted to go unrepaired, the in gates is considerable. 
theory being that i t  is cheaper to pay for repai rs than for Almost every one has observed the decrease in the amount 
accidents. of noise made by the elevated trains. Part of this is due to 

Anything in the natme of a defect in an engine is im- the  wearing of the tracks and moving parts of the engines, 
mediately noted in a book. and  the foreman 's atten tion is so that they move more noiselessly ; but much t ime and 
at once directed to it. He determines what shall be done. money have been spent in the repair shop with noise subdu· 
In knotty cases tlJere is a consultation of the authorities. ing devices. Chief  among these are the plans for su ppress· 
like that of a. lot o f  doctors ove r a patient. Tbe rule is to ing the d isagreeable " swish, swi�h," " chuck, chuck, " 
takfl no risks. There are always minor repairs to be made with which the locomotive st arts. The result is that many 
to e ngines in  use. The st rain of frequent start ing and stop- of the locomotives are fitted with a contrivance that arrests 
ping keeps loosening screws and bolts t hat must be tight- tbe noise, and distributes it into a sort of breathing that can ­
ened. In this way, oftfln by the work of a few minutes, not be heard 100 feet away.-N6'IJ) York Sun. 
seriolls deten tions and accidents on the road are prevented. .. , • I .. 

Once a month each locomoti ve engine  in Ilse goes to the How t o  Determine tbe DI.tance oC an. Object o n  

shop for a thorough overhauling, particulnrly o f  the boilers. tbe Sea. 

At this t i m e  special inspection is made of the ashpan, the It is amusing to note how ignorant many ordinary seamen 
spark arresters, and the arraogements to prevent water and nearly all sea travelers are of such matters as the dis­
or coal fwm dropping into the s t reet. The wheels are ex-. tance of the sea horizon, the way in which a ship's place at 
nm ined carefully, and if they are worn rough by the brakes sea is determined, and other such m atters-which all seamen 
arc taken off, and new surfaces are turned on them in big might be expected to under!ltand, and most persons of decent 
lathes. 'fhere are two men constantly attending these big education might be expected to have l earned something 
lathes, and new surfaces on the wheels are made over and about at school. Ask a sailor how far off a ship may be, 
over again ns long as the metal will warrant. All the car which is hull down, and he will give y ou an opinion based 
wheels_are lined with paper and rimmed with steel. Great entirely on his knowledge of the sh i p's probable size, and on 
care is  taken to keep the brakes in thorough repair, as upon the distinctness with whir,h he sees her. This opinion is 
them depend very much the safety and regularity of the often pretty near the truth ; but it may be preposterously 
trains. wrong if  his idea of the ship's real size is very incorrect, 

Aftel' an engine has heen in use two years it is taken and is sometimes quite wrong even when he knows her size 
into the shop and stripped fOil thorough overhauling, each somewhat accurately. 
part being attended to by experts in that particular line, Any notion that the distance may be very precisely in­
who are held responsible for the efficiflncy of their work. ferred from the relative position of the hull and the horizon 
The system is so perfect that any unskill ful work is at once line seems not to enter the average sailor's head. During 
traced to the persons responsible for it. There are men who my last journey across the Atlantic we had several curious 
do nothing but put the different parts of the engine to- illustrat ions of th is. For instance, on one occasion a steamer 
gether after they have been made by others, and they are W llS passing at such a distance as to be nearly hull down. 
hound to see that the work given to them to use is properly From her character it was known that the portion of her 
done. They are not permitted to shi ft the responsibJlity upon hull concealed was about 12 feet in height, while it was 
their predecessors, but are held accountable as if they had equally well 'known that the eye of an observer standing on 
done al l  the work themselves. the saloon passenger's deck on the C i ty of Rome was about 

There are several patterns of engines in use on the road, 30 feet ahove the water level. A sailor, asked (by way of 
and certain men in the shop are al w ays kept at work on cer- experiment) how far off the steamer was, answered, " Six or 
tain patterns. In t his way each man becomes very expert seven miles. " . .  But she is nearly h ul l  down, " some one 
in his special brancll , an d the vadous parts of the engines said to him. " I  d idn't say she warn't, as I knows on, "  was 
are constructed with great n icety. Each boiler, before it I the quaint but stupid reply. Now, it might be supposed to 
lea ves the shup, is suhjectt'd to a hydrostatic pressure of 220 ' be a generally known fact, that even as seen from the deck 
pounds to the square inch. Al l the boilers are made w ith of one of the ordi nary Atlantic steamers, the horizon is  fully 
extra plug� 01' manholes, so that they can be inspected much six miles away, the height of the eye being about 18 or 20 
more easi ly and thoroughly th au the boilers ord i nari ly ill use feet, and that for the concealed portion of the other ship 's 
on snrface railroads. The iron used is the very best in tbe h ull a dist ance of four or five miles more must be allowed ; 
market. and o ften repairs are made when dictated only by so that the man's mistake was a gross one. And several 
extra precaut ion . other cases of a simila r kind occurred during my seven days' 

A very cons iderable expense of the big shop is the cost of journey from Queenstown to New YOI·k. 
water, of which immense quantities f ire used to fill the The rules fOI' determining the distances o C  objects at sea, 
boilers, wash the cars, etc. The company has been enga�ed w hen the height of the observer's eye and the height of the 
for months in sinking a big artesian well on the premises, concealed part o f  the remote object above the sea level arc 
which, it is hoped . w il l  supply all the water needed. both known,  are exceedingly simple, and should be well 

Out of 220 engines belonging to the company there are known to all. Geometrically, the dip of the sea surface is 
generally about 15 i n  the shops in vari ous stages o f  repair. eight inches for a mile, fou r times tbis for two miles, nine 
One eng i n e  w as built entirely in tbe shop, chiefly as an ex- times this for th l'ee mi le!!, and so forth ; the amount bC!ing 
periment. She is con sidered the best o n the line, although obtained by sqnaring the number of miles and taking so 
made between t imes when repairs were not pressing. many times eight inches. But, in reality, we are concerned 

Besides the constant inspection and repairs, the st.eam only with the optical depression, which is somewhat less, 
gauges are regularly tpsted and corrected once a month • .  because the l i ne  of sight to the horizon is slightly curved 
The sl igh t,est val " iation is at once detected • .  It is only by I (t h e  concavity of the curve being  turned downward). In­
such rigid and un tiring wntching o f  each screw and bolt stead of eight inches for 1\ mile, the optical depression is 
and rivet t h at accid ents are prevented. The tendency ou I about six inches at sea, where the real horizon can be ob­
a l l  railroads is to " put a life " upon an engine-t bat is, to I served. But, substituting six inches for eight, the rule is as 
lay it up when its record shows that it has performed a fnir above given. 
average mileage. A record is kept of the mileage of each Six inches being hal f a foot, we obtai n the number of six 
engine. i nch lengths in the height of an observer's eye by doubling 

At the water stations there are hogh tanks, which are the numher of feet in that height ; the square root of this 
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number of six inch lengths gives the number of miles in the 
di stance of the sea. horizon. Thus, suppose the eye of the 
observer 18 feet above the sea level ; then we double 18, get­
ting 36, the square root of which is 6; hence the h orizon lies 
at a distance of six miles as seen from an elc vat ion of 18  
feet. For a height of  30 feet, which is about that o f  the 
eye of an observer on the best deck of the Oit,v of Rome, we 
double 30, getting 60. the square 1'00t of which is 7 '7 ;  hence, 
as seen from that deck the horizon lies at a distance of 7-h 
miles. If the depth of the part of a distant ship's hull be­
low the horizon is known, the distance of that sh i p  beyond 

the !writ,on is obtained in the same way. Thus, suppose the 
depth of the part concealed to be 12 fcet, then we take the 
�quare root of twice 12, or 24, giving 4 '9, Showing that that 
ship's distance beyond the horizon is 4lf miles. Hence, if 
a ship is seen so far hull down,  from the h ull of the Ci ty  of 
Rome, we infer that its distance is 4t'lf m iles beyond the 
distance of the horizon , w hich we have seen to be 7flf miles 
-giving for that ship's distance 12! miles. And with like 
ease may all such cases be dealt. with.-R . .A. Proctor, in. 
Newca8tle Weekly Ohronicle. 

.. � . .  ., 
Metric vs. A.nglo-Saxon Welgbts and Mea.ures. 

The International Institute for Preserving Anglo-Saxon 
Weigh ts and Measures has addressed a memorial to Presi­
cten t  Arthur, asking him to appoint representati ves favor­
ing this side oC the question to the International Conven tion 
to meet in Washington the 1st of October. The ostensible 
object of this meeting is to decide upon a standard or prime 
meridian, from which the world is to estimate longitude. 
time, etc . , but it will  assemble rather in t.he character of an 
adjourned meeting of the International Geographical COIl­
vention held at Rome last year. The meridian of Green­
wich was then recommended for general adoption, but it 
was also resolved that, in return for this adoption of an An­
glo-Saxon meridian by the Latin races, the Anglo·Saxon 
world , and particularly the United States, should adopt the 
French metric system. This, it is claimed by the Institute, 
is en tirely uncalled for by the people, who have shown no 
discontent w ith their ancient system of weights and measures, 
but is mainly dflsired by a few thousand scientific gentle­
men in this country, not engaged in practical affairs, al­
though standing h igh i n  the several professions. The com· 
merce oC the world , however, its industry and its wealtb, 
is predominautly Anglo-Saxon, and the busi ness thereof is 
transacted proportionately in pints, pounds, and i Dches. If 
it took France forty yeal's under an arbitrary govel'nment 
to cause the general use of the metric system ,  and overcome 
the confusion incident thereto, how much longer would it 
take, and how .ffiuch greater the task, to transform aU 
modern l'eclwning illto this standard ? The Sellers estab­
l ishment adopted the metric system in their extensive ma­
chine works , and then abandoned it for the old system, 
after it had cost them an extensive plant. The American 
Society of Mechanical Engineers has also pronounced against 
this system by an overwhel ming majority. 

It is pointed out by the Institute that the metric system is 
based on erroneous calculations, the standards being essen· 
tially as arbitrary as those of the old system ; and it is urged 
that a decimal arrangement can be easily effected with our 
Anglo-Saxon system, if that is desirable, without causing any 
serious disarrangement of present methods of reckoniug. It 
is also claimed that the repres�ntatives al ready appointed by 
the President to the Convention are favorers of the metric 
system, President Barnard, a pronounced advocate thereof, 
being cbairmun of the delegation. From this fact, as also 
because it is supposed twenty of the thi rty nations sending 
delegates will be favorers of the metri c system,  President 
Arthur  is asked to appoint addi tional delegates who are pro­
nounced ad vocates of the preservation of our ancient system 
of Anglo-Saxon weights and measures. 

• , e l " 
Production oC Hydrogen Ga •• 

The Revue Industrielle describes an apparatus designed by 
M. Egasse for the generation, in large quanti ties, of hydro­
gen for industrial uses. For th is  purpose z i n c  scraps are 
placed in a copper cylinder closed by a hemispherical cover. 
Tubes connect the cylinders with the reservoirs of acid, and 
also with the gas washing appliance. Every cyl inder is ea­
pable of producing 10 cubic meters of gas hourly, and what 
is called a "  battery " of ten cy linders is mounted i n  a wagon 
for e asy transport by t wo horses. The gas is produced in 
the classic manner, by the reaction of zinc and llydrocllloric 
acid ; and the acid is blown into the cy l inders by compressed 
air, a special pedal blower being used for the purpose. The 
production of hydrogen by this method is very costly, for 
every cubic meter of gas requires 9 kilos. of acid and 3 kilOB. 
of zinc, costing together 1 '08 frs. Thus the price of hydro­
gen is from four to six times nigher than that of coal 
gas ; while even for ballooning purposes, for which it 
is specially suitable, i ts ascension value is scarcely double. 
The reRidual product of the manufacture of hydrogen by 
zinc and acid is crude chloride of z i nc, w hich after c()nceu­
tration is umrketable as a disinfectan t  or, in a purified form, 
as a mordant in dyeing. For this purpose, however, it re­
quires so much preparation as to raise it i n to the rank of a 
primary manufacture, and the value of the finished product 
has very Uttle bearing upon the fi rst cost of its recovery llR a 
residual of hydrogen gas production. It is 1I0t claimed by 
M. Egasse that the principle of manufacture here described 
is new, but that his apparatus is very compact and  conven · 
ient. 
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DECISIONS RELATING TO PATENTS, TRADE llrIARKS, ETC, 

United States Circuit Court.-Western District 
oC Arkansas. 

THE LIGGETT & MYERS TOBACCO COMPANY VB. HYNES. 

Parker, J. : 
The lead ing principle of the law of trade marks is that 

the bonest, skillful, and  industrious manufacturer or enter­
prising merchant who bas brought into market an article 
which has found favor w ith the people, and who, by affix­
ing to i t.  some name or device to distinguish it as his and 
from all others, bas furnished h is guarantee of the quality 
and in tegrity o f  the man ufacture , shall receive the first 
reward of his  honesty, indnstry, ski l l ,  or enterprise. 

Such a person is not in any manner or extent to be de­
prived of the right he has acquired by another who, to that 
end, applies to his own product ions the same mark or a 
colorable  i mitation thereof. 

In considering an alleged imitation of a trade rq.ark, sight 
must not be lost of the character  of the merchandise, the 
URe to which it is put ,  the kind of people who ask for it, 
and the manner in which they mualJy order it. 

If the article on w hich tbe al leged infringing mark is 
placed resembles another arti cle bearing the trade mark that 
is claimed to have been infringed, so that tb is resemblance, 
when blended w ith the appearance of t.he device, has a 
tendency to deceive the ord inary publ ic, tben the very na­
ture of the article becomes potential evidence in the case to  
show a purpose to deceive. 

While tbere is no trade mark in the shape of complain­
ant's plug of tobacco, yet wben defendan t makes plugs of 
the same general appearance and puts on them a device of 
such gen eral resemhlance to complainant's tbat the ord inary 
customer is deceived thereby, there is clear ground for an 
inj unction. 

United States Circuit Court.-Northern District 
oC Illinois. 

LYMAN VS. MAYPOLE et al. -PATENT TRAP FOR EXHAUST 

STEAM PIPES. 
Blodgett, J. : 
The law permits an inventor to construct a machine which 

be is engaged in studying upon and developing, and place it 
in friendly bands for the purpose of testing it and ascertain ­
ing whether it will perform the functions claimed for it ; 
and if these machines are strictly experiments, made solely 
with a view to perfect the dev ice, the right of the inventor 
remains unimpaired ; but when an in ventor puts his incom­
plete 0)' experimental device u pon the market, and sells i t  
as  a manu facturer more tban two years before he applies 
fdt his patent, he gives to the public the device ill tbe con­
dition or stnge of development in which he sells it. In such 
case his paten t  cannot be allowed to relate back, and cover 
forms which he gave to the public more than two years be­
fore he appl ied for a patent. 

Lettt:.rs Patent No. 179,581, granted July 4, 1 876, to Wil­
fred C. Lyman, for  an improvement in traps for exhaust 
steam pipes, cons trued, and held not to be i n fringed by a 
condenser head having an enlarged drain pipe instead of a 
hand hole, and not having inside cones with turned rims or 
edge,. 

United States CIrcuit Court.-Southern DIstrict oC 
New York. 

ROOSEVELT VS. WESTERN ELECTRIC COMPANY. -PATENT 
ELECTRIC BATTERY. 

Wallace, J . : 
The case made by the motion papers is this : Tbe com­

plai nan t's patent is for bn improvement in electric batteries 
consisting of a prism and o ther elemen ts, and the claims 
are for t u e  prism and for various elements, in combination 
with i t. The defendant is sel l ing an electric battery which 
contains the prism, in combi nation with the several other 
elements which are covered by the claims of the patent, 
having p urchased the prisms from complainant, but having 
obtained the other elements of  the battery from other 
source�. 

If it were true that the prisms are not capable of any use 
except in combination w i th the other elements covered by 
the several claims of tbe patent, the complainan t can never­
theless i nsist that the purchaser �hould only be permitted to 
use them as substitutes for prisms which have been deterio­
rated or destroyed or to sell them to others. They could be 
used in this way without infringing the complainant's 
righ ts. 

The purchase o f  a patented article from the patentee 0 1' 
owner of the patent con fers u pon the bnyer the right to use 
the article to the same extent as though it  were not the sub­
ject of a patent, but the sale does not impart the permission 
of the vender that i t  may be used in  a way that w il l  violate 
his exclusi ve property in another invention. When the ar­
ticle is of such peculiar characteristics that it cannot he 
deal t i u  as a trade commodity , and cannot be used practi­
cal ly at a l l  unless as a part of another patented art icle of 
the vender'S, it would be p reposterous to suppose that tbe 
parties d id  not  contemplate its use in that way. it would 
be agaimt good conscience to allow an injn nction to a 
vender under such circumstances. He wou ld  be estopped 
from asserting a right which the purchaser must have un­
derstood him to waive. 

Upon t.hc argument of the motion the case seemed to be 
like the one last stated ,  but it is uot sucb a case. 

The motion for an injunction is gr�lIted, 

J'citutifit c!tutritlu. 
Vitiation oC the Air by th e Various Illumlnants. headache is never produced, although some of the more 
At, a conference held in con nection w ith tbe International tender-hearted amopg us wi l l  at fi rst complain of the glare 

Health Exhibi tion, in London, Mr. R. E. Orompton read a because we are habituated to associate with plenty of ligh t, 
paper, in  which he set forth the advantages of the electric great heat, great air vitiation , and other evi ls . "  
light over other iI lum inants considered as a health question, Speaking of the effects of artificial l ights on the eyesight, 
which the Sa nitary Engineer epitomizes as follows : He com- he said that healtby eyesight demands a pleu t i fu l  supply of 
mences hy pointing out the differences which exist between ligbt. " It is the greatest m istake to suppose that a state 
bours of work or recreation spent in dayl ight and under of semidarkness is good for our eyes, un le,s they are de­
artificial light. The sun l ight exercises a subtle influence on fective 01' recovering from the effects of past i n jury or d is· 
our bodies, and is necessary to enahle al l an imal and vegeta- ease. I think I have tbe authority of oculists wben I say 
ble organisms to flourish i n  the ful lest condi tions of heal th- that n ineteen-twen tieths of the d iseases of tbe eye arise 
ful l ife. It furnishes heat as wel l  as light,  and these with- from working long hours w i th insufficient  light. Agn.in, an­
out vitiating the atmosphere. With �rt�ficial  i!luminant�, I other gr�at �au�e of i,?jury to eyesight is tbe uns tead iness of 
on the otber hand, we have light, but  lU lUsuffiClent quantI" most artifiCial lIghts. 
ties. Heat is also produced, which in proportion to the Referriug to the arc and incandescent  electric lamps, he 
light afforded is enormou sly in excess of the heat given by said both had their propllr places. The arc light, which 
sunlight. A rtifici al illuminants, with the eXCeption of elec- is whitest in color and  most economical to produce, is not 
trie i ty, vitiate the atmosphere to a considerable extent. so steady as the incandescent  lamp. It  is therefore unsl1ita-

The question iE considered hoth in i ts relation to health ble for indoor Ude where a maximum of steadiness is re­
generally, and also as our eyesight is affected. The various qui red ; but it is w el l  suited for tbe lighting of largc build­
artificial ligh ts differ very widely from sunl ight in th is  reo lngs and public places. 
sPt:ct, that they are a l l  more or less deficient in the rays at 
the violet end of the spectrum, commonly cal led the acti n ic 
rays, and wh ich most probably exercise a very powerful 
effect on the system. Even the l ight of the electric arc, 
which is  richer i n  these rays than any other, is  st ill on the 
yel low side o f  sunlight. Tbe incandescent  electric light is 
next best i n  this respect, after which come gas and o i ls. 

To show tbe comparative heating and air vitiating proper· 
ties of artificial lights, the following table, by Dr. Tidy, was 
given, to which has been added the heat p roduced by a 12 
candle incandescent electric lamp : 

Burnt to give light 
of 1 1  candles 

equal to 120 grains 
per hour. 

" . 
'" " �. ,," ::J  "' .- S .s� � .0 C ::::: " 0 

Q " 

Hibernation oC Reptiles. 

Charles C. Abbott, wri ting in 8cimee, Hsserts that the hi­
bernation of repti les varies much accord ing to the severity 
of' the winter. Many turtles take refuge in tbe deep holes 
of ponds, and Doctor Abbott asserts that, in tbe severest 
cold weather, be has caught the snapping turtle, the musk 
turtle, and the box mud turtle in deep holes and about large 
springs that discharge theH waters on level ground. 

As fish bave been found partly eaten when taken in nets 
in mid-winter, Doctor Abbott concludes that the snapper 
takes an occasional meal .  At the same time, he does not 
deny tbat the �pecies found active in wi nter hibernate under 
certain conditions, and that the other species of turtle hi­
bernate. 

Cannel gas . . . . . . . . . . .  . 
Common �ab . . . . . . . . • • . 
Sperm o i l  . . . . . . . . . . . 
Benzole , . . . . . . . . . . . . .  . 

3 · 30 
5 ' 45 
4 · 75 
4 . 46 
6 · 81 
6 ' 65 
7 · 57 
8 · 41 
8'82 

1 2 . 00  

1 6 50 
17 - 25 
23 · 75 
22'30 
34 · 05 
33 ' 25 
37 · 85 
42 · 05 
44 ' 1 0  
60 . 00  

2 '01  
3 ·21 
3 · 33 
3 · M  
4 · 50 
4 · 77 
5 · 77 
5 90 
6 · 25 
8 · 73 

217 ' 50 
348 · 2.5 
356 · 75 
37ij · 30 
484 · 05 
51 0 ' 25 
6l4 · 8'> 
632 25 
669 · 10 
933 '00 

Snakes which l ive in water do not sleep 8 0  deep a winter 
195 · 0  sleep as do the black snake and others wh icl.J frequent the ��n uplands. 

Paraffine . . . .  . . . . . . .  . 
CamlJhene . . . _ . . . .  _ . . . . 
Soerm candles . . . . . . . . . 
\\7ax " . • • • . . • . 
S l earic " . . . . . . . .  . 
Tallow " . . . . • . . . .  
Electric light • . . . . . . . . • • none. nOlle. none. Done. 

232 · 6  Tl.Je true water snake (Tropidonotus sipedon) may often be 
�gr� found in winter a foot or two beneath the sand of any 
�� rI spring hole, and  is not slow to swim off when thus dis-
374 · 7  turbed. This species and the commol l  garter snake are the 50.) ' 4  

13 ' 8  first t o  appear in the spri ng.  
The upla l ld  snakes may be literally hroken into pieces 

w ithout giving evidence of l ife, so thoroughly torpid are From these figures you will sec that the air of a room they. l �ghted by gas is  hGated twenty . times as muC!h as i.f it were Toads and tree frogs, terrestrial and arhoreal an i mals, are lIghted to an equal exten t  by Incandescent electrIC lamps. 't' t Id th th t I" f d I more senSI lve  0 co an e w a  er Ivwg rogs an sa a-Wben arc lamps are used, t.he comparison is still more in 1 f· f l ' . Y '11 b . 1 f mam er8. avor 0 e ect.ncl ty. ou WI e sllrpnsec to see rom the F t th t f 
. t t t t t l  b t table ,  our 01 fnend, tbe  tallow candle,  and even the wax f 1 d d d ' t  h 

d . I rogs a e commence men 0 WIn er re rea 0 Ie 0 -
. " . .  toms 0 pon( s an eep I c es ; salamanders, to the mud candle, far w orse than gas III the proportIOn of all' vI t iated h b tt • . " . !  at t e o om 0, spungs. and the heat produced ; and you W ill be disposed to d lsbe- All h k ' d f f d th . f I d . " t c III S 0 rogs an ree specIes 0 sa aman ers heve It. But the fact IS  t hat. so long as candles were used, b b f d ' h h d k ' th d t I . . .  ave een oun III a ogs ea sun I II e grolln 0 eo -light was so expenSIve that we were obliged to be con tent I h t f . Th I '  h b t t . .  ' " ect t e wa ers 0 a spnng. ey were s UggIS , U no WIth l ittle of It ; m fact, we h ved in a state of semidarkness, • 

II h 'b t' d ·  h '  d d h I ' . actua y 1 erna mg. an m t IS way we eva e t e trouble. t IS only smce the 
general introduction of glls and petrolenm that we have ------........ 4 ... >-11_.------

found what an evil it is. Border Carnations. 

It is not unusual , in fact, it is al most invariable, for us to J. Douglas, in The Garden, states this beauti ful plant 
find the upper stratum of ail' o f the rooms in wb ich we l ive may be grown in any garden in town or country withon 
heated to 1200 after the gas haR been ligh ted for a few hours. any further preparati on  o f  the soi l than digging it  well up 
Looking again at the table, it will be seen that each gas and giving i t  a good dressing of stable manure. All soils 
burner that we use consumes more oxygen ,  snd it gi ves off are not, however, equally well adapted for carnations. If 
more cal'bonic acid, and otherwise unfits more air for breath - they incline  to be of a clayey character, so much the better. 
ing than one human being ; and it is this excessi ve beating Light, sandy soils with a gravel ly foundation are the I('as 
and air vitiation combined which are the main causes of suited for camation culture. I have, however, grown them 
injury to health from working long bours in  arti ficial l ight. well on such soils by digging or trencbing them and pl ac ing 

Mention is made of  some experiments conducting during a good layer of  manure in  the bottom o f  the trench. When 
the Birmi ogham Musical Festival .  " The hall was l ighted the p lan ts  were put out ,  they were a lso pl aced in a layer of 
both by gas and electricity, the latter being in the form of loam about two inches deep spread over tbe surface. Hoil 
clusters of l igbts placed on large brackets , projecting from from a melon bed just suits carnations ;  i n  fact, we generally 
the side walls, while the gas lighting was in the form of sev- utilize the soil lbat has grown one class of plants for the pro 
eral large pendants suspended do w n  the center of the hn.ll .  duction of another cluss. 
The candle (}ower given by the electric light was about 50 This year we wanted to put out several hundreds of seed 
per cent in excess of that given by the gas ligh t.  The de- ling carnations, and as the ground is of  a clayey character, 
gree of i llumination by electricity was consequently very the ligh t, sandy soil from pots in which hyacinths had grown 
brilliant. It was found that when the gas was used, the was used to place OR the surface instead of melon soil, 
temperature neal' the ceiling rose from 600 to 1000 after which is heavy. Last year I planted in an ordinary herba-. 
three hours' lighting. The heating effect of the gas was, ceous border some of our best carnations  and picotees, and 
therefore, the same as if 4,230 persons bad been added to the they flowered remarkably well without any atten tion , ex 
full audience and orchestra of  3, 100. i::limilarly, the vitia- cept that of the most ordinary kind.  Florists of old could 
tion of the air by carbonic acid was equal to that given off by not grow their flowers so well as we do now, although 
the breathing of 3, 600 additional persons added tl, the above they Look more pains to make up their carnation beds than 
audience of 3, 100. But on evenings when the electric light some peoplc do to make a vine border. There are very few 
was used , the temperature only rose 172'0 during a seven carnations or picotees that require coddling np in  tbe green 
bours' trial ; and the air, of course, was only vitiated by the house. We grnw them in pots to obtai n purer and better 
breatbing of tbe audience. Now we all of us know that the flo wers for exbibition or to produce an effect in the green 
times when we suffer most from tbe effect of artificial light I house, but in any good garden the same plants flower freely 
i s  in crowded places of public amusement wh ich are at the and produce useful flowers to cut for bouquets. 
same time brill iantly lighted. Many are unahle to go to the .. 4 • 1 ., 
theat er,  or attend even i ng performances of any kind, as the How to Expedite Topography, 

intense headache which i n variably results tbrough staying a The writer has found it quite a tedious job transferring 
single hour in such places en t i rely prevents us. This head- tbe contours, water courses, etc , from the topography book 
ache we commonly say is due to the heat and glare of the to the plate of the preliminary survey by the usual method. 
gas. Now thiil phrase is  not strictly correct. It is no doubt Now, if the transitman will place tbe preliminary on trac 
due to the heat of the gas and its air vitiating properties ; ing cloth to the same scale as the rulings in the topography 
but when we use the word glare, I bel ieve we refer to t.he book, the topographer can place the line and stations of 
effect the gas light has upon our heads, and wbich effect is  the plate over the correspond ing  lines and stat ions in his 
not due to excess of l ight. On the contrary, I believe i f  a book, aud trace his work on to the plate in a few minutes, as 
far greater amount of light he given by tbe electric l ight  the w riter has found by actual trial while working with a 
without the heating and air vitiation being present, such B. and M. locating party. " ToPOG. " 
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The Purification of" Water by Iron. filters, had quite disappeared in the water, otherwise in ex- The Great Atlantic Steamships. 

BY W. ANDERSON, M.INST.C.E. actly the same circumstances, lying over the sand fil ters, and The Cunard steamer Oregon concluded on Saturday, 

In January, 1883, in a paper on the Antwerp Waterworks, I always supposed that this was due chiefly to mechanical August 23, the fastest ocean trip from Queenstown to NeVI< 

read at the Insti tution of Civil Engineers, I uescribed;the ap- filtration through the spongy i ron having separated all the York yet made, making t he passage in six days and tcn 

pl ication of Professor B ischof's met bod of filtration, through germs, Rpores, and seeds w h ich come to life above it. But hours, and beating her own former record. The distance 

a mixture of spongy iron and gravel, to the purification of during tbe recent hot weather it has been found that the run each day was as fol lows : 
Knots. 

the waters of the river Nethe. Tbe eighteen months' ad- water from the " revolver," though it contains all the i m-
ditional experience gained bas shown that, so far as the puri- purities of the n atural water, has been modified by the action ::�.�,!.,,::::: .: ..

.
. : 

.

. :: . . ::::::: . .. : 
.

.
.

..
.
.

. ::: ..
.

. :: 
.

. :::. ::: : : : '. : '. ' : :: 
fication of the water is concerned,  Professor Bischof's pro- of iron to such an extent that neither animal nor vegetable Wednesday . . . . . . . . . . . . • • • . . . . . . . . . . . . . • • • • • • • • . . . . . . . . . • . • • 436 

cess leaves li ttle to be desi red, but the working of the system life is apparent over the sand filters. Wi thout presuming  Thursday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  452 

has been costly, and the area of lam! required, as wel l  as the to draw very wid e inferences from this fact with reference Friday . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448 
quantity of iron necessary, has, in the case of the Antwerp to the action of iron upon organ isms connected with disease, ' ��'�:�':i; ·H�·�I�: : : : : : : : : : : : . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �� 
water a t  any rate, proved very much beyond the inventor's it may, at least, be pointed out that the absence of visible -

expectati ons. life in  water treated by iron on a large scale confirms, in a TotaL . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,818 

The increased demands of the town rendered it necessary great measure, the experiments of Dr. Frankland, Dr. The two new large steamships now building for the Cu-

to extend the arrangements for purifying the water, and it Voelcker, Mr. Hatton, Professor Bischof, and others. It is nard Line, to sai l on their Atlantic route between Liverpool, 

became my duty to advise tbe d irectors of the company on due t.o t.he last named gentleman to state that to h i s  persist- Boston , and  New York, wil l  come out here n ext spri llg . 
. l One of th em , the Umbria, was launched last June, and  the 

the best means of doi ng this. ent advocacy the in troduction of iron as a purifier is mum y 
The extension of Pro fessor Bischof's method would have due. It must be borne in mind that the system does not other, the Etruria, w i l l  soon fol low. Both of these vessels 

are intended for what, is called among steamsh i p  men fast 
involved so great an outlay , that after trying, unsuccess- depend on filtration only, but, first, on a process of  exposure 

vessels, i. e. , " express steamers , "  and the h ighest naval 
fully, many experiments on direct fil tration through un· to iron, whieh decomposes the organic matter, and kil ls  liv-

constructing and engineering talent has been employed i n  
mixed iron a t  h igb rates of  flow, I determined to adopt a i ng  organ isms ; and, secondly, on  simple filtration, which 
plan first suggested to me, some years ago, by our cbairman,  merely separates the noxious matters which had he en previ- their design and cons truction. Thpy are bui l t  of s teel ,  and 

Sir Frederick Abel ,  of agitating t.he water to be purified w ith ously attacked by the iron. The waters of the Nethe are ex- tbeir h�lls s ubdivi�ed in  watertight ��m partm�nts, to c?n-

fi . Th b ' . . h t' II b d d h ' 1  h d ' th ' ' t ' 0 th t form WIth the reqU I rements of the Bntlsh Adm Iral ty, whIch 
iron instead of attempting to Iter It. e o  lect, III elt er cep JOna y a ,  an eavI y c arge WI Impur l  les, s a . . . 

case, was to expose the water as m ilch as possible to an ex- the test both of Professor B ischof's and Sir Frederick Abel 's feature III Itself means the maxIm u m  degree of safety at sea. 

tended surface of iron ,' consequently any plan by wh ich the svstems has been very severe.-Jour. Soc. Arts. ' Th.ese vessel s  are the largest steamRh �ps t hat have �ver been 
J bUIlt on the Clyde. As can be seen m tlle follow I n  g tahle. 

iron could be made to keep itsel f clean by ruhbing against  .. . .  , .. 

itself contin ually, would seem to be a more rational way of Purification of" Water by Iron at St. Louis. these new Cunarders are both sho r t er and dt'eper (propor-

attain ing th is  object tban of trusting to a partial filtration Mr. L. H. Gardner, Secretary of the New Orleans Water- tionately) than the City of Rome and o1.iJ er steamships built 

through a more or less spongy m aterial. works Company, has invented a method of clarifying river lately, .besides being (proportionately) wider. They will be 
engined to develop the  enormous power of 12,500 horses, 

The obstacle to trying Sir Frederick Abel's method at a water. His description of it is as follows : " It has long 
much earlier date was the bel ief  entertai ned by Professor ' been known that iron in all its forms, from ordinary scrap which , as Mr. Pearce, t he ir  bui lder, stated at tbe launch of 

the Umbria, will make them the most powerful steam craft 
Bischof that a contact of about 45 minutes was necessary to iron up to the various solu tions of iron known to chemists, 

in the world. How m uch they m ay lower the  record of insure complete purification, and any such time would be will clarify water. The trouble has been to give a clear passages across tbe Atlaut ic is, of course ,  a matter of con­
fatal to mechanical means of performing  the work. The water resul t  and at the same t ime to el iminate from that re- jecture. The fol lowi ng table shows the comparative size 
! : J te P rofessor Way and :Mr. Ogston, i t  is true, had shown sult every feature that the investigation of the chemist or 

and power of some of the leading steamers now running on that w i th  very finely divided i ron tbe effect was much more that every day use could criticise. I have used a solution of the Atlanti c :  rapid, b u t  there was still a doubt about its permanence. iron, the result  of  empirical experiments, the use of which 
In the autumn of last year a revolving cylinder, 4 feet 6 does not develop any objectionable feature or characteristic 

inches in diameter and 5 feet 6 inches long, was adapted to whatever. It precipitates matter held in suspension in the 
try Sir Frederick Abel's system. It was fitted with i nlet water, and goes with it to the bottom of the tank or basin. 
and out let  pi pes, and with shelves or ledges for scooping up The water thus clarified presents no feature or characteristic 
the iron, raising it to the top of  the cylinder, and  then let· it did not possess before, except its crystal l ine  appearance. 
ting it fall through the water. " St. Louis has very large settl ing basins, four in number, 

At first I began to run water through at 12 gallons per with an aggregate capacity of some 70,000,000 of gallons. 

Vessels. 

minute, which gave a contact of about 45 minutes, but l Our reservoir has also four basins, but their total capacity is Alaska _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
found that at this rate the water was very heavily charged less than 4,000, 000 gallons. I wanted .to test my method 1�:���a::::::: . ..
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:::: : : : : : :  

with i ron ; I gradually increased the quantity to 3 0  gallons upon the largest scale possible. T o  this end I consul1.ed ������t · · · ·  
.

.
.

.
.
.
.

. ::.·: . .
. .. · . . : : : : : : : : . : : :  

per minute, and then found that 1 '20 grains of iron were Col. T. J. Whitman, the water commissioner of St. Louis, a C i ty of Rome . . . . . . . . . . .  - . . . . . . . .  . 
dissolved per gallon , or about twelve times more than ex- disciple of. Kirkwood, and one of the most eminent engineers 8li; �� g�r���o " "  .... .. .. .. .. : : .. .

. .. .. .
. : . : : :  

perience at Antwerp showed to be n ecessary. The flow was and waterworks men in the country. His in terest in the ���:�":,�l� -a';d·Briia;'�ii;: . . " " : : ..... : :  
increased t o  60 gal lons,  and even then 0 '9 grain per gallon matter Jed him to invite m e  to St. LOUiS, and t o  tender m e  Servia . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
were d issolved. the use of one of his settl ing basins for the purpose of ex· g�\;�h' a�d Et;il;'ia : : . : : " " , � : : : " ,, : :  

,g -d "" '0 � Pol 
" ..... 
S 0 
::: 5 
� Co 

" 
I"l 0 - � -- -- -

Feet . Feet_  Feet. I 
500 50 
442 · 5 1 ' 2  
450 4,, - 4  

- 470 I. 57 ' 2  
456 ! 48 ' 2  
560 

' 
02 ' 3  

489 1 44 - �  
43 1 4,; 
445 14 ' 8  
445 i 45 ' 2  
515 ! 5� ' 1  

��; i �f 2 

r 38 
- 36 

35 ' 7  
37 ' 2  
33 ' 9  
37 
34 ' 9  
3 ; - 0  
3 1 · 5 
33 - 7  
37 
38 
40 

] 
1l :s 
.s 

1 1 .000 6,932 
7 500 5 - ;)28 
7,400 5 , 1 64 
9,500 7.269 
7.000 5,589 

10 000 8 . 1 44 
6,000 ",491 
6, (iOO 5,202 
5,500 5 , � 95 
7.000 5,008 
8,500 7,392 

1 1 ,:'00 1 7 . 375 
12,500 8,000 

The experiment looked so hopeful that I fitted much larger emplification on a large scale. - -==-:============ 

pipes to the apparatus, and having made some  other dispo- " The basin assigned me could not be drawn entirely clear .. 4 • , .. 
sitioiis connected w ith maintaining a uniform distribution of water. It contained, on its delivery, about 3, 250,000 gal- Tile Importation

' 
of" Rags. 

of iron in the cylinrler, and preven ting it being washed Ions of muddy water. To this we added over 9,500,000, The extended use of wood pul p for paper m aking has no 
away by the comparatively rapid current that would be pos· making a total of over 12,750, 000 gallons.  greatly rednced the demand for lags, although it hAS  made 
sible,  I sent tbe " revolver," as it  came to be called , to Ant- " It required six hours of steady pu mping by the ponder- their price permanen tly lower. All good book and wri t ing 
werp, where i t  was put to work at  the end of last February, ous maChinery of the St .  Louis works to accompliBh this, paper, as well as  that  used for pr inting fine  periodicals 
and has cont i nued to operate ever since. last,ing from 9 A.M. to 3 P. M. We had not been at work should be made all or largely of rags, and, to get the snp 

The head available for forcing the water th rough the " re- much more than an hour before the water at the further end p l ies n eeded in this trade, paper makers annual ly i mport 
volver " is, at Antwerp, l imi ted to 5 feet, but by fitti ng very of tbe basin ,  600 fee t distant from the inflow, could have con�iderable of such stock, tbe imports last ycar reach i ng 
large pipes I have managed to get 166 gal lons per minute been delivered in a much clearer condition than the average 84,000 tons. Fear of the cholera, however, recen tly caused 
through ; this gives a contact of about 3� minutes, a nd  is city supply. Three hours after the pumps ceased work on  the Treasury department to prohi bit all importations of rag 
so amply sufficient that I feel sure that, even for the waters our basln the water presented a contrast to that in the con- for n i n ety days from Sept. 1.  This  order w as subsequently 
of the Nethe,  m uch less t ime will be adequate. tiguouslbasins which was h ighly complimented by the mayor modified so as to admit rags now o n  the way here, where i t  

The charge of iron i s  about 500  pounds, and  the quantity of S t .  Louis, by the  water com missioner, h i s assistant, and  was  certainly proved that they were collected from non-in 
taken up by the water, including impurities and very fine others who witnessed it. At sunrise next morning the water fected district s, but that no rags shipped after the date \) 
iron washed away, during a run of 33 days, was 0 ' 176 grain was clear as crystal. tbe order would be admitted. The matter has caused con 
per gallon. " The solution of iron was poured from a pitcher by a siderable excitement among paper manufacturers. some 

By making suitable arrangements, and choosing a favor- man standing over the supply pipe i n  a porportion which of whom had been at considerable expense in  erecting 
able time w ith respect to the demands of the town, we were had been calculated of one·quarter of  a pound of the solu- and conducting rag washing and disin fecting establishments 
able to obtain samples of water that have been purified by tion to 8,500 pounds, or 1 ,000 gallons of water. ' You see, ' at Cairo and Alexandria, i n  Egypt, whence a large portion 
the " revolver " only, and after proper exposure to the air, added Mr. Gardner, ' that the proportion is practically in- of tbe rags imported come. There is said to be a strong 
followed by filtration through one of the large sand filters, finitesimal, and even strychnine in such a dilution would be, feeling in Congress in favor of absolutely probihit ing the 
the result obtained has been that the color was very little I imagine, harmless . '  importation of  rags ; th is  the paper fmanu facturers claim 
different  from distil led water, the free ammonia was reduced " There now remains the investigation of the chemist and would be most unfair to their industry, an d t hey assert that  
from 0 '032 grain per gallon to 0 '001, and the albuminoid his comparative quali tative and quan titative analysis. This under the present system of inspection ,  imported rags are 
ammonia from 0 '013 grain to 0 '0045. has been promptly entered upon. If in tell igently conducted , no more dangerou� than the domes t ic. 

The " revolver " turns at the rate of abou t one-th ird revo- as I have n o  doubt it w ill  be, I have no doubt of a favorable _ • •  , • 
lu lion per minute, and requires scarcp-Iy appreciable power. report. This, in the mind of Col.  Whi tman, the water com- Glue, Paste , or Mucilage . 
The area occu pied by apparatus for dealing with 2,000, 000 missioner, seemed to be the only thing needed to demonstrate Lehner publishes the fol lowing formnla for making  a Ii 
gallons per day is 29 feet by 24 feet, and it can be intro- the entire success of the system. The cost of this method is qnid paste or glue from starch and  acid. Place five pounds 
duced into any exis t ing system of filters, for  by enlarging anywhere from three-quarters of a cent to a cent and a of potato starch i n  s ix pounds of water, and add one-qua rter 
the in and out l et pipes to a suitable diameter, a head of quarter per 1 ,000 gallons. - The cheapest method of jiltration pound of pure n itric acid. Keep it in a warm plac.e, s t ir  
some 12  i nches wil l  suffice to pass the w ater through. in the United States, so far as I know, is ovel' three cents ring frequently for forty-eight  h ours. Then boil the m ix  

It can easily be  arranged so a s  to be  used or not, a s  the per 1,000 gallons, and this with irregular resul t s ."  ture until it forms a thick and transl ucent  substance. D i  
state of  the  water to  be purified may warrant ; and the  con- Mr. Gardner showed some of the  water clarified here by lute w ith water, if necessary, a n d  fi lter th rough a th ick 
sum ption of iron being ol i ly about 20 pounds per million this process, which had been kept in a five gallon demijohn cloth. At the same time another paste is made from sugar  
gallons, is qnite an insigniticant expense. It. will be found since 1883. It  was in perfect condition , clear as crystal, and gum arabic. Dissolve five  pounds gum arabic and one 
to remove all color from water, whether caused by peat or pure, and sweet to the taste. That water has been analyzed pound of sugar in five pounds of water, and add one oUlice 
clay, and will facilitate the action of  sand filters by the pe- by Dr. Joseph Jones, Professor R. N. Girling, and Profess· of nitric acid and heat to boiling. Then m i x  the above w ith 
cul iar curd l ing effect the iron has on the impuri ties. or C. F. Chand ler of New York, who have pronounced it the starch paste. The resu ltant paste is l iquid, does no 

During the  eXperiments made at Eritb, it  was  noticed that pure and potable. mould, and dries on paper with a gloss. It is useful for 
considerable quanti ties of gas collected in the upper part of _ • •  , ... labels, wrappers, and fine bookbinder's use. Dry pocket 
the " revolver." On collecting this gas it was found to ex- M. TROUVELOT, of the Observatory of Meucton , after ob- gl ue is made from twel ve parts of glue and five parts of 
tinguish a l igb ted taper instantly, and on analysis WaS serving the shadows thrown by the faculal on the penumbral sugar. The glue is boil ed unt i l  entirely d iBsol ved, the sugar 
found to contain only 8 per cent of oxygen. of sun spots, suggests that the brilliant l ight emitted by the j' d i ssolved in the hot glue, and the mass evaporated u n t i l  i t  

I t  was observed from the first that the animal and vege- faculal, a n d  perhaps the entire light o f  the sun, i s  generated hardens o n  cooling. The hard substance dissolves rapidly 
table l i fe which was so abundant  and troublesome in the at its surface, the presence of the coronal atmosphere being, in lukewarm water, and is an excellent glue for use on paper. 
natural waters of the Nethe, lymg over the spongy Iron perhaps, necessary for its production. -Poll/tech. Notie. >,  Pharm. Record. 
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ENGINEERING INVENTIONS. 

A car coupli n g  bas been pate n ted by Mr. 
William T. Quinley, of Golden Lake, Ark . It con"ists 
of combiued pin and link hold ers, wbictl may be set 

indepen den tly of each other, for coup l i ng cars auto­
matical ly, the ordinary pin  and l in k  being used, 

A steam throttle valve bas been paten ted 
by Mr. Augustus  H. M orrison, of Mechan icsvi l le , N. Y. 

It is for automati cal ly regulating the flow of steam 
where, in a given operation or n eed, a varying amount 

is required, and the amonnt required controlling the 
operation of the valve, for which novel ctevices are pro­
vided. 

A steam wbistle bas been patented by Mr. 
John Einig, of Jacksonville, Fla. The improvement 
con sists of an extens ion contrivance of the lower end 
of the bell,  to enable i t  to be shifted nearer to or far­
ther from the nozzle to adapt it to high or low steam 
in the adj usticg of the whistle for producing sounds 

most agreeable tv the ear. 
A car coupl i ng b as been patented by M r. 

George J. Sel leck, Jr. ,  of Beetown, Wis. A lever is  
pi voted in th e slot of the d rawhead , a coupling pin 
being p i voted to the free end of the lever, and a lever 
is pi voted in th e bottom of  the drawb.ead, baving i tR 
inner end weighted, the outer or fron t end being slot­
tcd, so that when the l i nk is in the drawhead the coup­
ling pin passes through the l ink and through the s lot­
ted end of the weighted lever, and is thllS held in 
place. 

A steam engine bas been paten ted by Mr. 
Anthony Bollinger, of Zanesv i lle, O. It has special 
con structions of piston , wi th separate steam and ex­
hanst chambers, (' ommun icating w i t h  the !:)team inlet 
and exhaust pipes, the pipes or tnbes bei ng arranged to 
move w i th the piston and telescope the steam supply 
pipe ; there is alRo a special arrangement of the valves 
and means for tripping them, the object being to make 
a s imp1e and durable enginel which may be readily re .. 
versed, is easily operated, and economical in t.he nse 

of steam , 
• • •  

MECHANICAL INVENTIONS, 

A journal beari ng bas been patented by Mr. 
Jnmes M. Elliott , of Winns borongh, S. C. The cap of 

tbe journal b ox has an adjustable bearing bl ock, and 
is provided with adjnsting screws for setting it down 
on the journal; also with an adj ust i ng screw and bear­
ing faces for con trolling the block laterally, the cap be­
ing perman en tly bolted down on the box. 

A sh i ngle m achine bas beeu patented by 
Mr, Cl tarles A. Tarragon ,  of Portland, Oregon .  It is 
made w i th si lls having rails carrying rack bars with 
wbeels, connected by a crossbar with �ach other, and 
engagi 1lg  with gear wheels  fixed to It shaft, so the rack 

bar8 are made to move furward and back evenly, spring 
pressed kn ives ta pering tile shingles according to ta­

percd gauge bars , with other novel features. 
A regulator for paper drying macbines bas 

teell natcllte(l by Mr. Augustu:; H. Morrison, (If Me­

..cball lcsv i l]c,  N. Y. The invention consists in journal­
ing one of the t.op rol lers in one arln of a three armed 
level , to another arm of which is attached a rod and 
tension spring, w h i l e  to the opposi te arm is connected 
the h an d l e  of a steam valve for regulat ing the supply 
ohteam to the drying cyl i n ders ; there i s  al so a bell for 
giving alarm if the web of paper breaks, with other 
novel featnres. 

-------..�.-------
AGRICULTURAL INVENTIONS. 

A barrow attach ment for p lows bas been 
patented by Mr. Enoch C. Calvi n ,  of Pinckneyville, 
III. An obt, ,"e angled bar carrying teeth on its onter 
arm is so combi ll l�d with a turn plow,  another bar be l l t  
at both ends having teeth adapted to work rearwardly, 
as to form a h arrow rigidly anached to the plow beam, 
to pulverize and level the soil, c utting down the higb 
part. of the f urrow sli c e  and fi l ling the low places. 

A combi n e d  rol l er  and seed planter has 
bcen patented by Mr . •  Julius F. Muenchow, of Plain­
view, Iowa. The rol lers have their axles connected 
with the. platform of the machine by a king boiL, the 
opening plows have "tandards with screw threads, and 
at tached to the platform of the mach ine are seed boxes 
with  di"charge spouts, closed a c  tbeir lower end s hy 
val ves operated by springs. 

A fleece bin der Las  been patented by MI'. 
'rhcodure C. H. Krueger. of Brady, Texas. It is con­
structed with a box attached to a suppor ting frame, 
and having i nclined fla.nge::;: upon its side edges, with 
hinged press boards and fingers operated by pnsh bars, 

a cord , and a tread le . so the fleeee can be comprts,ed 
and held while being tied. a knife being eo attached 
that al l the twines 01 the bundle can be cut at a time. 

•• -+--•• 
MISCELLANEOUS INVENTIONS. 

A jflr and fasteniug therefor has been pa­
tented by Mr. Uerman Pietsch, of Flatbush, N. Y. The 
jar has 11anges near its mou t h ,  a n d  the cover has 

grooves and a clamp, with hooks, a lug projectinf( out­
ward on one hook for being grasped to spring t llat end 
of the cl amp free in opcnin g the jar. 

A rubber spri n g bas been patented by Mr. 
Frank E. Fl agg, of New York c i ty. It is made of r llb­
ber cord , with the ends wound and metallic ferrnles 
placed thereoIl , the latter provi ded w i th conn ecting de­

vices for holdi ll g the spring in place, mak ing a simple 
and durable spring for icem en ' s rubber aprons, door 
bands, cage han gers , etc. 

A w ater t igh t glove bas been patented by 
Pauline W. A. Petersen , of Brooklyn , N. Y. It i s  
made o f  waterproof canvas, leather, o r  rubber, with 
the tips of the finger", the t numb, and palm provided 
with projection s  or r ibs , so the tb icknes" and .trength 
of these parts are i n creased, and the friction surface 
of the glove enlarged , 

A rail way ticket bas been patented by Mr. 
Charles J. K1lapp, of Deposit ,  N. Y. 'fbis inven tion 
provides a specir. I Jy  devised coupon book for " thou­
sand mile " rai l way tickets, to promote convenience in 
their taking up or punchi n g , an d to en able the holder 
to easily verify the mileage punched alIt by the con­
ductor. 

Ititufifi t !mtritnu. 
The Ohw'gefol' Inse1'tion und,,· this fl.ead is One Dollar 

a line f01 '  each insertion ; about eight w01'ds to a line. 

A dvertisements must be l'eceive(( at publication OjfiCf 
as ewly as T/I1t1"sday mo,.ning to apperu in next issue. 

For Sale,-'I'wo new, first class engine lathes ; each 
back-g'd, BC.-cut., rOd-f'd, power cr(lSS f'd, compound 
rest, full counter. friction pull eys, center rest, face 
plates, etc, One 16' x 26",  $625 ; one 16' x 20" , $416. E. 
Cornish, Manchester, N. H. 

12� in . Re11g. Telescope, $300. Tydeman, 835 Linden 
Street , Camden, N. J. 

Wantert,-A competent head draughtoman thoroughly 
conversant with the construction of injectors, who can 
assume superintendency of factory ; salary no object. 
Address " Injector," P. O. Box 3562, New York city . 

A gentleman don' t want tobacco that will foul the air, 
bite the tongue, or unstring tbe nerves. He wants only 
nature's exquisite fil.vors and delicate tonic. These are 
found nowhere in such perfect combination as in the 
leaf or the Golden Belt of North CarOlina, of which 
Blackwell's Durham Long Cut, for pipe and Cigarette 
smoking, is made. 

Required_ -Cash capital of $5,000 to advertise and 
introduce a valuabJe patented invention for saving 
power and economy of space In all kin ds of Belt Driv­

ing macbinery. This patent has already been ad9pted 
by one of the prinCipal electric light companies of this 
country. and is in use in England and France. Attention 
of a manufacturer with the above amount to invest is 
especially soliCited to tbis splendid opportunity for a 
good investment. For full particulars app l y  to S, Sam­
per & Co., No. 134 Pearl street, New York. 

To i n troduce our " Patent Socket Screwdriver " 
we will send one to any address for 35 cents. Stamps 
taken. George S. Allen, Plantsville, Conn, 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg, Co., Cleveland, O. 

For Steam and Power Pumping Machi nery of S ingle  
a n d  Duplex Pattern, embracing boiler feed , fi r e  and low 
pressure pumps, independent condensing outfits, vac­
UUlL, hydrauliC, artesian, and ueep well pumps, air com­
pressors. address Geo. F, Blake Mfg, Co .. 44 Washing­
ton St" Boston; 97 Liberty St., N Y. Send for Catalogue. 

Quinn's device for stopping leaks in boiler tu bes. 
Address S. M. Co., South Newmarket, N. H. 

Mil ls,  Engines, and Boiler. for all purposes and of 
every description. Send for circu lars. Newell Univer­
sal Mill Co . , 10 Barclay Street, N. Y. 

Wanted.-Paten ted articles or machinery to mannfac­
ture and Introduce. Lexington Mfg. Co., Lexington, Ky. 

Brush E lectric Arc Li ghts and Storage Batteries . 
Twent y thou sand Arc Lights already sold. Our targest 
machine gives 65 Arc Lights with 45 h01'se power. Our 
Storage Battery is the only practical one in the market. 
Brusb Electric Co., Cleveland, O. 

For Frei ght and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N.Y., or 46 CorUandt St ..  N. Y. 

" How to Keep Boilers Clean. " Book sent free by 
James F, Hotchkiss, 86 John St., New York • 

Stationary, Marine, Portable, and Locomotive Boilers 
a specla lty_ Lake Erie Boiler Works, Buffalo,  N. Y. 

Presses & Dies. Ferracute Mach. Co. , Bridgeton . N. J, 
The Hyatt filters and methods guaranteed to render 

all  kinds of turbid water pure and sparkling. at economi­
cal cost. The Newark Filtering Co . ,  Newark, N. J. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

Steam Boilers, Rotary B1eachefJ, Wrought Iron Turn 
Tables, Plate Iron Work, Tippett & Wood , Easton, Pa. 

Iron Planer, Lathe, Drill , and other mach ine tools of 
moctern design. New Haven Mfg. Co. , New H aven, Conn. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

If an invention has not been patented in the United 
States for more tban one year, it may stil l  be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained . For indtructions 
address Munn & Co. , SCIE:-JTIFlC AM�RICAN Patent 
agency, 361 Broadway. New York. 

Guild & Garrison's Steam Pump Works, Brooklyn , 
N. y_ Steam Pumping Machinery of every descrip­
tion . Send for catal ogue. 

Nickel Plating.-Sole manufac turers cast nickel an­
odes, pure nickel salts, polishing compositions . etc. Com­
plete outfit tor plating, etc. Hanson & Van Winkle , 
Newark, N. J., and 92 and 94 Liberty St" New York. 

Rupp lement Cataloglle . -Persons in pursuit of infor­
mation on any special engineering. mechan ical, or scien­
tific subject. can have catalogue o f  contents of th e SC I ­
ENT I,]j' I C  AM1GU ICA:i 8UPPL 1CM II; :\ T  sent to them free . 
The S UPPI , ICl\IEXT contains lengthy articles embraCing 
the whole range of engineering, mechaniCS, and physi .. 
cal sci ence. Address Munn & Co __ . Publishers. New York. 

Macbinery for Light Manufacturing, on hand and 
built to order .  E. E. Gal'vin & Co., 1 39 Center St" N. Y .  

M ineral Lands Prospected, Artesian Wells Bored , by 
Pa . ()iamond Drill Co . Box �23. Pottsville . Pa. �ee p. 141. 

Mllnson's Improved Portable Mitis,  Utica, N, Y. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kin d .  See adv., page 142. 

Curtis Pressure Regulator and Steam Trap. See p. 78. 
Woodwork'g Mach'y, Rollstoue Mach. Co. Adv., p .  77. 

Iron aud steel wire of all kinds. Extr!t qualities 
straightened and cut to lengths a speCialty. Trenton 
Iron Co ., Trenton, N. J"  and 17 Burling Slip, New York. 

Split Pulleys at low prices, and of same strength and 
appenrance as Wilole Pulleys. Yocom &; ,;on's ,;hafting 
Works. Drinker �t . •  Philad elphia, Pa. 

HINTS TO CORRESPONDENTS. 

Name and Address must accompany all letters, 
or no al tention wil l  be paid thereto, This is  for our 
information,  «nd not for pt1bl ication. 

ReCerences to former art icles or answers should 
gi ve date of paper and page or numner o� question . 

Inquiries not answered jn reasonable tIme should 
be repeated ; correspondents wi ll  bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all, either by letter 
or mail. each must take hie turn. 

Special InCormatio n  requests on matters of 
personal rather than general mterest, and req uests 
for Prompt AnsU'ers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the su hject, as we cannot be expected to perform 
sucb service wi thou t remunerat ion . 

Scientific American Supplem ents referred 
to may be had at the office _ Price 10 cents each . 

Minerals sent for examination should be distinctly 
marked or labeled. 

To prepare wax for polishin g 11oors, 12Y. pounds of 

yellow wax rasped are stirred i n t o  a hot solntion of 6 
pounds of good pearl ash in rain  water. Keeping the 
mixture well stirred while boiling, i t  is first quiet, but 
soon commences to froth ; and when the efferve�cencp. 
ceases heat is stopped, and there are ad ded to the mix_ 
ture while stirring 6 pounds of dry yel l ow ocher. It may 
then be poured into tin cans or bo'<es, and hardens on 

cooling; when wanted for u'e a pound of it is diffused 
in 5 pints of boiling hot water, and the mixture, well 
stirred, is applied while still hot to the 1100r by means 
of a paint brush ; it d ries in a few hours, after which 
the floor is to be polished w i th a large 1100r brush, and 
afterward IV iped with a coarse woolen cloth. It  is  said 
that a coat will last six months. 

I N D E X  O F  I N V E N T I O N S  
For which Letters Patent oC the United 

States were Granted 

September 2, 1884, 
AND EACH BEARING THAT DATE. 

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

Air cooling apparatus. E. H. Lvnch . .  , . .  _ ,  . . . . . . . . .  304,657 
Alabasti nne, etc., mixiUg and proportioning 

granular or plastic. materials for. M. B. (1) W. H. S. H. asks (1) bow Tborley's food Church . .  " . . . .  " " . " . " "  . . . . . . . . . .  " . . . . . .  "" . .  304.615 

is m ade. A. We do not know the composition of 
Thorley's food. It is a medicinal preparation, and in 
order to determine its constituents, i t  will be neces­
sary to have it analyzed by some competent chemist or 

pharmacist. 2. How to make bluing? A. For bluing 
take 1 ounce of soft Prussian blne, powder it and put 
in a bottle with 1 quart of clear rain water, and add a 
quarter of an ounce of oxalic acid. A teaspoonful is 
sufficient for a large washing. 3. How to soften water. 
A. Hard water con tains more or less calcium carhon­
ate. The addition of l ime will make it soft: See de­
scription of the process used in England on page 4306 
of SCIENTIFIC AMERICAN SUPPLEMENT, No. 270. 4. 
How the different kinds of ink are made. A. SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 157,.gives numerons 
receipts for all kinds of ink. 

(2) J. W. asks : 1. Wbat would be tb e  ef-

Ash pan. J_ H. Hart . . . .  " " "  . . . .  " . . . . . .  " . .  " . . . .  304,6(3 
A x, Martin & Humbert . . . .  " . . . . . . .  " . . . .  " . . . . . . .  3O{.538 
Axle lubricator. Rosensteel &; Shallenberger . . . . . .  3OtS59 
Axle l ubricator, J. '1'_ young" " " "  . .  " . . . . . " . . .  304,483 
Axle lubricator, car. Hitchcock & Greasby . " . " " 304,324 
Bag. See Paper bag. 
Ball trap, J. J. King . . . . . " . .  " . .  " . .  " . . . . . .  " . "  . . . .  3IM,8M 
BaSins and sewers, connection between, C. I. 

Kane . . . . .  " . . . . .  " "  . . . . . . . . . . . . .  " . . . . . . .  " . .  " . . .  304,653 
Bed bottom, spring, S. D. Tuttle . . . .  " . .  " . . . .  "" 3O�,678 
Beehive , 0, M. Foltz . . . .  " "  . . . .  " . .  " "  . . . . . . . ..  " . .  3OUl9 

Bicycle, W, Clemson " . " . " . " . . . . . . . . .  " " "  . . . . . . . .  304,004 
Bicycle saddle, G_ W. Marble . . . .  " "  . . . .  " "  " "  . . .  304,334 
Bit brace., J. S. Fray " " " . . . .  " . . " . " "  . . . .  " "  . .  304,519 
Board. See Sign board, 
Boiler for heating bnildings, W_ H. Byram . .  " . "  3IM,609 
Boiler furnace, W_ Lowe . . . . . . . . . . . . . . . . . .  " " "  . . " 304,832 

BOl ting reel frame, W. E. Gorton . . . . . . . . . . . . . . . . . .  304.682 
Boot and shoe uppers, machine for moul ding, G. 

II. Clark . . . . .  " . . . . . . .  " . .  " . .  " . .  " . . . . .  " . 304,502 
fect on coal gns to heat. it JUSt before it came to the Boot or shoe crimping machine, Fifield & Holt . . .  304,511 
burner? A. The effect of heating on the gas alone Boots or shoeR, seat beater for, G. Wun derlich . . .  30{ .482 
with an ordinary burner would not be beneficial for Bott l e  and jar stopper. W. W. Gupti ll . . . . . . . . . . . . . .  3IM,312 

illumination ? 2. Do you know of a flat flame tip that Box. See Camera box, Journal box. Paper 
has been patented that does it ? A. No. box. 

Box fastener, J. R. Sprague . "  . . . . . . . . . . . . . . . . . . . . . .  3IM,369 
(3) A. H. asks bow to take smoke stains Boxes, wire band for, H. Frank . . . . . . . . . . . . . . . . . . . .  304,308 

ant of marble caused by the building being part i ally Brace, See Bit braee. 
burned. A. We recommend the following : Take 1 I Brake. See Vehicle brake. 
oz. of ox gall, 1 gi l l  of lye, 1� tab lespoonfuls of tur- I Bread cutter, .�1. Schneider . . . . . . . . . . . . . . . . . . . . . . . .  30',459 
pentine ' mix and make in to a paste with pipe clay . BrIdle overdr" w loop, N. B. Le Blond . . . . . . . . . . . . . .  304,831 
Apply the pa�te to the spots, and allow it to remain Brine, purification. of, � . ..;. Mebu.s . . . . . . . . . . . . . . . . .  304,341 

d 0 k f 
Broom han dle, wh,"k, r. I .  Watkms . . . . . . . . . . . . . . . 304 .589 over them for several ays. r ta e 2 parts a common 
Brush, paraffine, H. C. Thomas . . .  _ . . . . . . . . . . . . . . . .  304,470 

soda, 1 part of pnmice stone, and 1 part of finely Buckle, trace, W. J . Butler . . . . . . . . . . . . . . . . . . . . . . . . . .  �04,199 
powdered chalk, sift it through a fine sieve, and mix it Buggy cover, E. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ml4,60' 
With water, then rub it well over the marble and then Burner. See Vapor burner. 
wash the marble off with soap and water. Button attaching im plement , M. H. McNair . . . . . . 304,541 

(4) F. H. S. say s :  My boy 20 montbs old 
is beginning to talk, and stutters terribly . What 

remedy can I use ? A. No medicines will be of any 
service, but you should have the child examined by 
some good physician, Stuttering in children is often 
caused by som ething abnormal in the mouth or throat; 
cleft palate for instance, elongated or diseased nvula, a 
tumor at some point, etc. It ib also caused by hearing 
some one else stutter; the remedy for this is of conrse 

to keep him away from the influence. If neither of 
these causes exist, you must wai t; nothingcan be really 
done to break the habit before the child is six to seven 
years old, 

(5) J. F. B. asks :  Wbat parts of glue and 
glycerine mixed together will give me a thin substance 
Ihat, after drying, can be bent or doubled without 
cracking or breaking? A. You will have to use a com­
position similar to printers' rollers. An average com­
position consists of Cooper's hest glne, 8Y. lb. ; extra 
sirup, 2 ga l . ; glycerine, 1 pint; Venice turpentine, 2 
oz. Steep the glne in rai n  water nn til pliant, and then 
drain it well .  Next melt i t  over a moderate fire, but do 
110t " cook" it. This will take from 15 to 25 minutes. 
Then put in the Simp or molasses and boil three-quar­

ters of an hOllr, stirring it occasionally and skimming 
off impurities rising to the surface. Add the glycerine 
and turpentine a few minutes before removing from 
the fire, and pour slowly. S l i ghlly reduce or increase 
the glue as the weather becomes colder or warmer. 

(6) L. W. asks 1. For tbe process for 
cleaning and curing tri pe from the s laughter house to 
the market. A. In New York it is partially parboiled,  
hnt in some other places only wllRhed with cold water 
before sent to market; iI is generllUy cured by pick­
ling in hot vinegar and spices, after cooking. 2. How 
is  bay rum made ? A. A cheftp bay rum can be p re· 
pared by saturating a quarter pound block of magnesi­
um carbonate with o i  I of bay; pulverize the magnesia, 
place it in a filter, and pour water through it unti l th e 
desired quantity is obtained, then add alcohol. The 

Buzz, whistling, F. R. Hunt . . . . . . . . . . , . . . . . . . . . . . . .  , 304-,648 
Calendar, J.  W. McIndoe . . . . . . . . . . . . . . . . . . . . . . . . . .  304,340 
Camera. See Photographic camera. 
Camera box, T. H. Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.406 
Can. See Oil can. Paint can. 
Candy rolling table, J.  W. & W. P. Kirchhoff . . . . . .  304,655 
Car and freight transfer apparatus, R. H, Ram-

sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304,562, 3IM,563 
Car bulfer, R. E. Ricker . . .  . . . . .  . . . . .  . . . . . .  . .  . . . . . . . .  304,668 
Car coupling, J_ W. Davis . . . . . . . . . . . . . . . . . . . . .. . . , . .  304,412 
Car conpling, D. J,. Hays . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304,427 

Car coupling. W _ Henry . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  304,429 

Car coupling, J. B. Parent . . . . . . . . . . . .  " . . . . . . . . . . . . .  3IM,551 
Car coupling. W. '1'. Quinley . . . . . . . . . . . . . . . . . . . . . . . . .  3IM,561 
Car coupling, D. M_ Reynol ds . . . . . . . . . . . . . . . . . . . . . . .  304.452 
Car coupling, G. J. Selleck, Jr . . . . . . . . . . . . . . . . . . . . .  304.461 
Car coupUng, C_ B. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . 304,467 
Car coupling and brake , J. [I, Duffins . . . . . . . . . . . . . . 3O{,628 

Car door mechanism for freight cars, Ilrain, J: A. 
Hagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304,683 

Car draw bar, street, W. P. Hudson . . . . . . . . . . . . . . . .  304,326 
Car draw bars, manufactUre of railway, D. S. 

Wineland ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304,391 
Car replacer. R. H. Watterson . . . . . . . . . . . . . . . . . . . . .  304,590 
Car starter. J. C. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304,393 
Carriage step, .T. Pendergast . . . . . . . . . . . . . . . . . . . . . . .  304,655 

Carrier. See Cash a.nd parcel carrier. 'rrace car-
rier. 

Casb and parcel carrier, W. P. Bigelow . . . . . . . . . . . .  304,491 
Casting steel, F. K. Haffey . . . . . . . . . . . . . . . . . . . . . . 304 ,314 
Chain, drive, II .  H_ Doubleday : . . . . . . . . . . . . . . . . . . . . .  3IM.625 
Chain. drive . E. IJ. I-Jowe . . . . . . . .  , . . . . . . . . . . . . . . . . .  304,823 
Chair. See Railway chair. 
Chairs, attachabl e  rocker for, W. Malick . . . . . . . . .  3IM,435 
Chandelier, oil and gas, S. fI orowitz . . . . . . . . . . . . .. . . 3OU45 
Cigar and cigarette, J_ McGovern . . . . . , . . . . . . . . . . . .  304,488 
Cigar mould, H. Hilde . . . . .  . .  . . . .  . . . . .  . . . . . . . . . . . . . . .  304,322 
Cigars, apparatus for manu fact uring. Moeller & 

Slerk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3IM.347 
Cigars, manufacture of, H. 'I'boss . . . . . . . . . . . . . . . . . . . 304,582 
Circuits, apparatus for automatically opening 

closed, J. P. Tirre ll . . . . . . . . . . . . . . . . . . . . .  " . . . . . .  3IM,376 
Clasp, See Snap clasp. 
Cleaner. See Cotton cleaner. Cotton gin saw 

cleaner. 
Cleat, F. M. Munroe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  804,349 

Drop Forgings. B i llings & Spencer Co ., Hartford, Conn . quantity of water and of alcohol depends on the des ir-
ClOCk. secondary elecLric. C. E. Barscbig . . . . • • . . . .  304,595 
Clock striking mechanism, S. M. Terry . . . . . . . . . . . . . 3IM.560 

ed strength and quan tity of bay rum. 3. What are a 
We are sale manufacturers of the Fibrous Asbestos few of the best muscle and blood producing kin ds of 

Removable Pipe and Boiler Coverings. We make pure 
food ? A. The question of nutritive foods is di scussed 

asbestos goods of all kinds. The Chalmers-Spence Co., 
419 East 8th Street, New York. elaborateiy in SCIENTIFIC AMERICAN SUPPLEMENT 186, 

Steam Hammers, Improved Hydranlic Jacks, and Tube 
Expanders. R, Dudgeon , 24 Columbia St., New YorK. 

Emerson's 1884�Book of Saws. New mat.ter. 75,000. 
Free. Emerson. Smith & Co., Limited, Beaver Falls, Pa. 

Hoisting Engines, Frict.ion Clutch Pulleys, Cllt-off 
Couplings . D. Frisbie & Co . , Philadelphia. Pa. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 173. 

under the title of " Food Phys i ol ogy and Force," and 
in ';CIENTIFIC AMERICAN SUPPLEMENT 124, as " Cost 
and Nutritive Value of Foods." 4. Are wild meat and 
game better than domestic? A. Not necessarily 

(7) F. A. N. asks : 1. How would you go 
to work to put a good finish on a piece of black walnnt 
wood with white wax or paraffine to take the place of 
varnish or shellac? What would yon use to cut the 

Blacksmith Drilling Machines for Yo to % inch diame- wax to get it in a l iqnid state, and what propor l i on to 
ter, $22.50. Pratt & Whitney Co., Hartford, Ct. mix it. Also what to color it with, so it"would not .how 

For best low price Planer and Matcner. and latest whi te in the pores of the wood ? A. Wax and paraffine 
improved Sash, Door, and Bllni Machinery, Send tor are both .oluble in benzine or naphtha. Yon can make 
catalogue to Rowl ey & Hermance, Williamspo.rt,  Pa. it of any de.ired thickness by using more or less naph­

The Porter-A llen High Speed Steam Engine. south- I tha. You can color with �urnt nmber
. 

or with asphal-
wark Foundry&Mach. Co .. 430 Washington Ave., Phil,Pa. tum. 2. Also how to po lIsh 1100rs With beeswax? A. 

C l oth, machine for chinchilla-finishing, C. H. 
Baush . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  304,402 

Cock, hydraulic, A. Hal l owell . . . . . . . . . . . . . . . . . . . . . . .  304,816 
Cock, relief and gauge, M. S. Cabell . . . . . . . . . .  . . .  304,610 
Coils. rings. and similar articles, device for ruak .. 

ing, Grimmett & Cook . . . . . . . . . . . . . . . . . . . . .  . , . . . 304 .639 
Combination lubricator, A. E. BartheL . . . . . . . . . . . .  304,289 
Compound engine , M. Coryell . . . . . . . . . . . . . . . . . . . . . . .  3O{,297 

Concrete and other plasticM and cements, app�ra .. 
tus for mixing ingredients of, C. Sooysmith . . .  304,366 

Copperas, apparatus for recovering , J. Lyons . . . . 304,S8a 
Corkscrew, W. Crabb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  804,299 
Cotton cleaner and condenser, W. Jarrell . . . . . . . .  , 304.527 
Cotton gin saw cleaner, R. M. Dorsey . . . . . . . . . . . . . .  304,3IM 
Coupling. See Car coupling. Pipe coupling, 
Crank pitman. shaft, M. W. Clay . . . . . . . . . . . .  " . . . . . . 884,410 
Cravat holder, J. N. Proeschel . .  . . . . . . . . . . . . . . . . . . . .  304,668 
Cream from milk, apparatus for separating, W. 

Horner . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  rot,1iM 
Creamery or refrigerator, F. W. Moseley . . . . . . . . . .  304,348 
Cu l tivator, �1, O. Morehouse . . . . . . . . . . . . . . . . . . . . . . . .  SO{,548 
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Cultivator, C. St. John . . . • . . . . . . • . • . • • . . . . . . . . . . . . . . •  304,578 Locomotive engine, M. I •. Johnson . .  . . . . . . . . • • . . .  304,651 
Cultivator and vegetable puller. combined, E. C. Lubricator. See Axle lubricator. Combination 

Ellwood . . . .. . . . . .  . . .. .. . ... .... . .  . .. . . . . . . . . . .... 304.305 lubricator. 
Cultivator attacbment, J. Hagans . . . . . . . . . . . . • . . .  304.310 Mall bag catcher. F. K. Drake . . . . . . . . . . . . . . . . . . . . . . 304.509 
Cu tter. Se .. Bread cutter. Manuscript matter in multiple, apparatug for pro· 
Damper. stovepipe. W. F. Greene . . . . . . . . . . . . . . . . .  31)4.311 duclng. A. C. Carey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.613 
Die. See Shuping die .  Mat . See Door mat. 
DISintegrating vegetable tissues. J .  A. South- Match splint machine, Arnold & Wimmer . . . . . . . . .  304.398 

mayd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.675 Measuring and testing maclline. clotb. G. Albert . .  304.591 
DI.lntegration of veJ<etable tissues. J. A. Soutb- Meats, composition for preserving. J.  Ross . . . . . . . .  304.360 

mayd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  504.674 Mecbanlcal movement, A. C. Carey . . . . . . . . . . . . . . . .  304.614 
Ditching machine. R. Dalton . . . . . . . . . . . . . . . . . . . . . . .  304.620 Mechanical movement, F. L. Palmer . . . . . . .  304.549. 304.550 
Door for elevator we i l s. N. P. Cleaves . . . . . . . .  . .  304.29{ Metals. apparatus for Indicating weights and test-
Door m.t. P. KleJrman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.{33 ing strength of. T. H. Ward . . . . . . . . . . . . . . . . . . . . . . 304.587 
Doors. operating storm. G. H. Newell . . . . . . . . . . . .  304.545 Metals . manufactUre of solidified compound. F. 
Draught equalizer. W .  R. Baker . . . . . . . . . . . . . . . . . . .  304.400 E. Canda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304,500 
Drawing instrument for section lining. J. Milk an,1 fat by centrifugal force. apparatus for 

Gardam . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 304.521 tbe emulsion of. C .  C .  Burmeister . . . . . . . . . . . . . .  304.607 
Drill. See Grain drill. Rock drill. Mill . See Grinding mill . Roller mill. ROiling 
Dynamometer. A. G. Rurton . . . . . . . . . . . . . . . . . . . . . . . .  304.497 mill . Stamp mill. 
Eu.ves trou�h hanger, W. H. Gould . . . . . . . . . . . . . . . . . 304,42'; Mining machine, B .  ¥och . . . . . •  ' . . . . . . . . . .  ' • • • • . . . .  S04,S95 
Edger. "ang. W. W. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . .  304.3O'Z Mitten. S. Boiker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.4il7 
Edger. gang, G. M. Hinkley . . . . . . . . . . . . . . . . . . . . . . . . . .  304.323 Mould . See Cigar mOUld. 
Electric circuit closer. G. Pirnie . . . . . . . . . . . . . . . . . . . .  804,557 Motor. See Spri[]g motor. 
Electric circuit c< mnection, J. B.k�r . . . . . . . . . . . . . . 304.593 Oil .  apparatus for coloring. WIlliams & Bragg . . .  304.390 
Eiectric conductor. E. D. McCracken .  . . . . . . .. . .  304.539 011 can for machinery. C. L. Eastham . . . . . . . . . . . . . . 8(14,629 
Electric conductors, controlling induced currents OfJer for journal box�s, W. H. Pucker . . . . . . . . . . . . . 804,548 

In. E .  D. McCracken . . . .  . ..... . ...... . . . ..... 304.540 Organ. reed. E. L. Mundy . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.544 
Electric 1I1<ht regulator. W. Robinson . . . . . . . . . . . . . .  304.455 Organ, pipe. J. W. Steere . . . . . . . . . . . . . . . . . . . . . . . . . .  304.576 
Electric machine. dynamo. C. J. Van Depoele . . .  304.378 Organs. combination .top·action for, 1'. J. Steere 304.575 
Electric machine. dynamo, A .  G. Waterbouse. Padlock. W. W. Hichards . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.453 

304.�2 to 304,384 Pal l .  tub. or barrel. J.  W. Weston . . . . . . . . . . . . . . . . . .  304.419 
Elevator and ventilating shaft, combln . .  1 fire- Paint can . E. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.350 

proof. C. C. Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  334.310 Paint pall. J. T. Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.291 
Embossed·fabric. double. M. R. Fletcher . . . . . . . . . .  304.418 Painting compOSition. Dickinson & AUie . . . . . . . . .  304,414 
Embossing machine. double. M. R. Fletcber . . . . . .  304.417 Pan. See Ash pan. 
End gate. N. Polk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304,450 Paper ball. L. D. Benner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.403 
Engine. See Gompound- engine. Locomotive en- ·Paper box, A. G. Hohenstein . . . . . . . . . . . . . . . . . . . . . .  004,525 

glne . Rotary engine. Steam en5{'ine. Paper drying machines, regulator for. A. H. j\·lor .. 
Envelope. K. H. Pedrick . . . . . . . . . . . . . . . . . . . . 304,661 . 304.661 rison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304,444 
Envelope mOistening and sealin& device, D. Paper. manufacture of waxed. H. Frasch . . . . . . . . . .  304,309 

Shamber!(er. . . .  . . ..... . . . . .. . . . . . . . . . . ..... . . .  304.568 Peanut picker and cleaner. E. H .  Powell . . . . . . . . . .  304.560 
Exhausting apr.aratus. T. C . Perry . . . . . . . . . . . . . . . . 304.356 Pencil sharpen'cr, .E. S. Stimpson . . . . . . . . . . . . . . . . . . .  304.371 
Explosive preparation made from gun cotton. J. Photogrnpbic camera, W. Clark . . . . . . . . . . . . . . . . . . .  304,503 

Schulbof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.361 Photo!(raphic printing frame. F. French . . . . . . . . . . . 304.421 
Eyebolts. mach ine for making. A. S. Goodell . . . . . . 304.6.'l6 Pick, D. E. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.873 
F.rm gate. L. J. Jollnston . . . . . . . . . . . . . . . . . . . . . . . . . .  304.3'29 Picker. See Peanut picker . 
Faucet. A. Allwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.485 Pin or bUckle point support. N. Dort . . . . . . . . . . . . . . .  304.5ffi 
Feed water. heating, S. J .  Weaver . . . . . . . . . . . . . . . . . .  304.679 I'ipe coupling. J .  W. Call . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  30U ll 
Feeder. steam boiler. Olds & Moran . . . . . . . . . . . . . . .  304.354 Pipes. fitting for drain. soli. and waste. J. J. 
Fence, W. E. BrOCk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304,496 Wade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.379 
Fence. barbed picket, R. C. Eaton . . . . . . . . . . . . . . . .  304,680 Planer knives, glmge for setting. Willey & Thurs-
Fence post. J. F . ' Wade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304,586 ton . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  3(K .389 
Fender. See Wa"on body fender. Plant stand. J. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.:135 
Fiber machine, Worthington & Parvin . . . . . 304,630. 304,681 Planter. cbeck row corn. C. A. Master.on . . . . . . . . .  304.386 
Fifth wheel. vehicle, Hough & Spencer . . . . . . . . . . . . 304,646 Planter check rower. corn. J. E. Bering . . 304.489. 304.4!lO 
�'lle and document case. bill, F. G. Du BOis . . . . . . . 304.627 Planter. corn. B. P. Babcock . . . . . . . . . . . . . . . . . . . . . . . .  304.399 
Files. cutting three-cornered. C .  M. F.lrbanks . . . . 304.307 Planter. corn. C. A. Masterson . . . . . . . . . . . . . . . . .  � . . . . 8Ol.S35 
Fln�er rings. etc .. adjustable device for, A. Suss- Planter. seed. E. H. Putnam . . . . . . . . . . . . . . . . . . . . . . . . 304.665 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.579 Plow. J. S. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.577 
Firearm, breech-loading. IV . H. Whitney . . . . . . . . . .  004.480 Plow attacbment. J. Clayton . . . . . . . . . . . . . . . . . . . . . . . .  304.616 
Fire escape. J.  Batten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.596 Plow. ditching. 1. L. Colvin . . . . . . . . . . . . . . . . . . . . . . . . .  304.2:15 
Fire escape. S . Bott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.603 Plow barrow attachment, E. C. Eaton . . . . . . . . . . . . . .  304.510 
FIre e.cape. W. F. Cullen. . . . . . . . . . . .  . . . . . . . . . . . . .  304.619 Pocket knife. W. E. Raul1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  304,451 
Fire extinguisher. J. MeGwln . . . . . . . . . . . . . . . . . . . . . .  304.00 . Pocket knife. J. A. Wilson . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  304.481 
Flange unIon. C. Jareckl. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.650 ' Post. See Fence post. 
h'langln� machine . H .  IV. Shepard . . . . . . . . . . . . .. . . . .  304.671 I Press. See Lead press. PrintIng press. 
Fleece binder. T. C. H. KrueJler . . . . . . . . . . . . . . . . . . . . 304,530 Press. W. F. Barne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.594 
FlOOring . wainscoting. etc . ,  H. C .  Tunis . . . . . . . . . . .  304,584 Press for plastic material . S. McCarter . . . . . . . . . . . . . 304.387 
Frame. See Phot.ographic printing frame . Printer's chase. J. Brl11 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  304.605 
'FUl"lJ'U"ee. See Boi ler fUrnace. Hot air furnace . Printing press. It. Mtehlff . . . . . . . . . . . . . . . . . . . . . . . . .  304.34.5 

Hydrocarbon furnace . Smoke consuming Propeller, chain, G. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.426 
furnace. Protector. See Tree protect.or. 

Gas machine. A. Dillenbeck . . . .  . . . . . . . . . . .  . 304,507 Pruning Implement. H. Case . . . . . . . . . . . . . . . . . . . . . . . .  304,293 
Gate . See End gate . Farm gate. Rail way gate . Pulley blocks. seif-oillng sheave for. IV. W. Pat-
Gltte. R. Wolfe . . . . . . . . . . . . . . . . . . . . . .  : ........... ... ... 304.392 terson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304,448 
Gearlnl<. S. Siebert . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . .  . .  304.464 Pump. L .  Ruppelt . . . . . . . . . . . . . . . . . . .  . .  . . ..... ... 304.67U 
Generator. See Steam generator. Pump bucket. C. H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . 304.442 
Glass furnaces, applyinlr natural gas to, Dornan Pump for ammonia Ilas, compressing. A. O�en-

& Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.S03 brUck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304,446 
Glove, watertight .  P. W. A. Petersen . . . . . . . . . . . . .  304.556 Rack . See Wine and cider pre .. race. 
Governor attacllment. G. Beane . . . . . . . . . . . . . . . . . 304.597 Rail cbair and flsh plate. N. Newman . . . . . . . . . . . . 304.659 
Grain binder. S. D. L'lcke . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.536 Railway chair. Poolman & Marks . . . . . . . . . . . . . . . . . . . .  304,559 
Grain dril l .  A .  McRIII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304,486 Railway. endless cable, A. C. Evans . . . . . . . . . . . . . .  304.306 
Graining. J .  A. �l eglnn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304,44U Railway gate. G. A. Hal! . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  304,642 
Grating. vault and sewer. J. T. McIluJlh . . . . . . . . . .  304.339 Railway sleeper. cast iron. C. H. Denham . . . . . . . . . .  304.622 
Grave flUer. L. C. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334.647 Railway switch, A. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.486 
Grinding m ill. G. B. Davids . . . . . . . . . . . . . . . . . . . . . . . . . .  304.506 Railway .witch. automatic. B. F. Purviance . . . . . . 304.6€t 
GrindinJl or pollsl1lng wheel. Warwick & Beruard 304.538 Railways. grip attachment for cable. OrvIs & 
. Halter. J. Corbett . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.411 Adams. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.547 
Hame. C. H. Lovelace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.434 Railway •• grip for cable traction, N. Barney . . . . . . .  304,488 
Hammer. F .  H. Cullen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.618 Rake. See Harvester rake. 
H.nd le .  See Broom Ilandle. Saw handle. Ratchet wrench, D. V. Miller . . . . . . . . . . . . . . . . . . . . . . . 304.542 
HanJler. See Eaves trou!(h hanller. Reapers and mowers. cutting apparatus for. E. J. 
Harness shaft bearer. G. W .  A tkins . . . . . . . . . . . . . . . . 304.592 Sanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.458 
Harne.s trace lI:uard. J. G. Ml\ler . . . . . . . . . . . . . . . . . . .  301.846 Recordin" apparatus for cabs and other vehicles. 
Harrow, J. Divora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.6Z4 L. J. De Mesmaeker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.S01 
Harvester rake. S. D. Locke . . . . . . . . . . . . . . . . . . . . . . . . .  304,535 I Regulator. See Electric light regulator. 
Hat Sizing machIne. T. Sanders . . . . . . . . . . . . . . . . . . . . 304,565 Rein holder. Goodell & Bent . . . . . . . . . . . . . . . . . . . . . .. . . 304.687 
Hatch closer, automatic. W. Warner . . . . . . . . . . . . . . .  304.381 RIng. See Finger ring. 
Hay stacker. McClain & Adkins . . . . . . . . . . . . . . . . . . .  004.437 Riveting tool, A. F. ClInch . . . . . . . . . . . . . . . . . . . . . . . . . .  304.505 
Hay tedder, J. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . . .  304,374 Rock breaker. G. H. Malter . . . . . . . . . . . . . . . . . . . . . . . . .  304.5S7 
Heating apparatus, thermo-electrIc regulator tor, Rock drill .  hand, H. S. Bailey . . . . . . . . . . . . . . . . . . . . . . .  304.288 

J. A .  Lakin . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 304.380 Rollcr. See Sprln" roller. 
Hedge trimmer. W. F. Throckmorton . . . . . . . . . . . . . .  SC4,375 Roller and seed planter. combined. J. F. Muen-
H eel finishing machine. Busfleld & Bourl<eoIB . . . . .  304.0199 chow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.445 
Hlnl<e, spring. G. W. Warner . . . . . . . . . . . . . . . . . . . . . 304.380 Roller mill. J. Steven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.488 
Hoisting drum. frictIonal. A. J. Davis . . . . . . . . . . . . . . 304.300 RolI<lr mil l .  F. Melber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.342 
Holder. See Cravat holder. Liquid holder. RoUJng mills, mechanism for reverSing, T. A. 
Hook. See Snap hook. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.479 
Horseshoe. I. Fenno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.516 Rooflng. apparatus for the manufacture of flexi-
Hot air furnace. D. S. Richardson . . . . . . . . . . . . . . .  . 304.666 ble. L. L. 8agendorph . . .  . . . . . . . . . . . . . . . . . . . .. 304.457 
House. portable, E .  Lee . . . . . . . . . . . . . . . . . . . . . . .  : . .....  304.031 Rooflnll composition, W. H. Camp . . . . . . . . . . . . . . . . . .  304.61� 
Hub band, vebicle. W. Gardner . . . . . . . . . . . . . . . . . . . . .  304.685 Rotary engine. Covert & Zeis . . . . . . . . . . . . . . . . . . . . . . . .  304.298 
Hydrocarbon furnace. A. H. Sblpman . . . . . . . . . . . .  3OV!65 Rotary en�lne. four cylinder. C. A. Parsons ef aI. 304.553 
Injector. W. J. Sherrllr.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.57t Row boats. seat and foot b:lard for, J. J. Turpel . . 304,474 
Inkstand. J. Rorton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.408 Rubb�r. etc . •  ornamented object •• made of vul· 
Ironing m.chlne. C. A. Lleb . . . . . . . . . . . . . . . . . . . . . . . 304.533 canized hard. J .  HackeDber� . . . . . . . . . . . . . . . . . 304.641 
Jack. See Wagon jack. Rubber. etc . .  producing de.igns in relief upon the 
J ar and fastening therefor. H. Plet.ch . . . .. . . . . . . . . 304.449 surface of objects made of vulcanized. J. 
Journal bearing. J. M. Elliott . . . . . . . . . . . . . . . . . . . . . . .  304.512 HackeniJerg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.640 
Journal box; n. A . Woodbury . . . . . . . . . . . . . . . . . . . . . . .  304,394 Rubber sprIng. F. E .  Flal<g . . . .  . . . . . . . . . . . . .  . . . . . . .  304.68� 
Journal box, antl-Crlctlon. A. W. Hall . . . . . . . . . . . . . . 304.523 Suddle spring. riding. Reason & Crenshaw . . . . . . . .  304.f64 
Kettle or stili. W. Biedermann . . . . . . . . . . . . . . . .. . . . .  304.405 Saw handle. J. D. Abbott. . . . . . . . . . . . . .  . . . . . . . . . . . .  304,396 
Kitchen cabinet. n. H. Spicer. . . . . . . . .  . . . . .. . . . . . . . 304.574 Saw jOinter. J. Eutsler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.631 
KnIfe. See POCket knife. Saw .harpening device. D. WlI\ey . . . . .. . . . . . . . . . . . .  304,388 
Lacing shoes. gloves. etc . .  L. T. Sheffield . . . . . . . . . 3O!.S64 Saws. device for thinning the backs of band. W. 
Lad<ler. Fox & McDormand . . . . . . . . . . . . . . . . . . . . . 304.420 H. Townsend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  oof.472 
Ladder, steP. H. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  004.466 1 ScaJrold support. PoweJl & Ervin . . . . . . . . . . . . . . . . . . .  304.857 
Lamp. carriage. O. W. Swift . . . . . . . . . . . . . . . . . . . . . . . . .  304.677 Scale. weighing. J. O'Grady . . . . . . . . . . . . . . . . . . . . .. . . . .  304.MB 
Lamp. electric arc. J. J. Skinner . . . . . . . . . . . .  301,672. 304'673 1 Scoop, H. M. Seavey . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  S04.38� 
Lamp. electric arc. T. G. Turner . . . . . . . . . . . . . . . . . . . . 304.473 Seal lock. J. F. Inghram . . . . . . . . . . . . . . . . . .. . . . . . . . . .  304.649 
Lamp. electric focusing. C. J. Van Depoele . . . . . . . .  304.877 1 Seating aUditoriums. L. H. Lempert. . . . . .  . . . . . . .  304.532 
Lathe. metal turning. J. & F. Cavagnaro . . . . . . . . . . 304.501 Seeder. broadcast. G. O. Klvley . . . . . . . . . . . . . . . . . 304.656 
Latblng. metaJIlc. B. Searles . . . . . . . . . . . . . . . . . . . . . . . . 304.566 Seeding macblne, H. D. Spangler . . . . . . . . . . . .  304.367, 301.368 
Lead press. W. A. Sbaw . . . . . . . . . . . . . . . . . . .  304.569 to 304.571 Sewing machine. buttonbole. J. G. Greene . . . . . . . 304.638 
Level. it. 1. Frambes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.638 Sewing machine. feed operaUBg mechanism . L. 
Llnlt bendIng al'ld ... e'dlng machine. E. & J. P. K. Fuller . . . .  . .  . . . . . . .  304.42'2 10 304.424 

Swartzwelder · . . ' . "  . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  304.676 Sewing machine hem.tltchlng attachment. W. R. 
Liquid bolder. A. L. Parcelle . . . . . . . . . . . . . . . . . . . .. . . 304.855 Par.ons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.447 
Locl<� See PadJoek.· Seal loci<. Type lock. Sewing machine needle threader. W. N. Bellah . . •  8Ol.599 
Loeomotlve bell rlDgilll! attaehlllent, C. Drake . .. .  00&,6:16 Shaplng dIe. F. A. Iddings . . . . . . . . . . . . . . . . . . . . . . . . . . .  80«.526 

She:�::!�� ����;�::�hOd .�� . . �.�.�I� . ���.���� 304.352 1 �tbJrrU$tmtn1S. 
Shlng1e machine. C. A. Tarragon . . . . . . . . . . . . . . . . . . . .  804,469 '1 i n Ai de l'lla'e, each I n sel't i n ll _ _ _  ,.-;.) cen t  .. n l i u e .  Shoe. C. J .  Heyler . . .. . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.431 Bnch: l'nlle, en c h  hUlel't i oll  _ _ _  $ 1 . 0 0  I t  l i n e .  
Sboe last. J. S. Bokenhotter . . . . . . . . . . . . . . . . . . . . . . . . .  304,602 (About eight words to a \Ine. > 
Shutter worker. Masters & Klmb.lL . . . . . . . . . . . . . . .  304.656 Engravings may head advertisements at the same ratt Sifter. flour. E. M .  Benster . . . . . . . . . . . . . . . . . . . . . . . . . 304.404 per line In! mea8urement. as t1l.e letter p'I'e88. Adver-
Sifter, fiour. W. J. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . 304.528 tisements must be received at publication office as early 
Sign board. J. G. Jory. . . .  . .  . . . . . ..... . . . . . . . ..... 304.852 as Thursday morning to appear in next issue. 
Signaling apparatuB, and system therefor, eJeo.. 

tro-mechanical, M. Toulmin . . . . . . . . . . . . . . • . • . . .  SOrt,ass 
Smoke consuming furnace. W. G. A. Helser . . . . . .  304.428 
Snap clasp. E. G. Galllac . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.634 
Snap hook, S. G. Hlghflll . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.321 
Sole laying macbine. A. Eppler, Jr . . . . . . . . . .  304.415. 304.416 
Spike machine. W. Hultgran . . . . . . . . . . . . . . . . . . . . . . . .  304.927 
Spinning and other machines, stand for drSwing 

rolls of. J. H. Congdon . . . . . . . . . . . . . . . . . . . . . . . . .  304.296 
Spinning rinl<. W. K . Evans (rl . . . . . . . . . . . . . . . . .  . . .  10,519 
!lprlng. See Rubber .prlng. Saddle .prlng. Ve-

hlclc spring. Wagon spring. 
SpriIig motor. F. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.863 
Spring rol ler. frl�tlon balanced. J. H. Ru .. . . . . . . . .  304.456 
Spur. C. M. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304,480 
Square. level, and triangle. combined, F. W. G . 

Boettcher . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  304.601 
Rtamp mil l ,  .Leam. W .  H. Thompson . . . . . . . . . . . . . . .  304.471 
Stand. See Inkstand. 1'Iant stand. Wa.h 

.tand. 
Steam engine. A. BollInger. . . . . . . . .  . . . . . . . . . . . . . . . .  304.49S 
Steam gene<ator. J. Walp . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.477 
Steering wheel, Barnes & Strickland . . . . . . . . . . . . . . 304.401 
StencI l , B. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.476 
Store service apparatuR. H. H. Hayden . . . . • . . . . . . .  304.817 
Store .ervice system. A. B. Upham. . . . . . .  . . . . . . . .  305.585 

NEW BOOKS. 
E L E CT R I C I TY. 

Table . See Candy roiling table. JJf}:Cf�I§I���t,:. t\';,��J��W::,sn "g��Il�n'I��i����. � 
Target;fiyitlji:. G. Ligowsky . . . . . . . . . . . . . . . . . . . . . . . . . . 304.534 pages with UIustratlons. 8vo. cloili. • • $6.00 Telegraph ca!l box. district. Fix & Herrmann . . . . . .  304.518 1 E L E CT R I C  T E S T I N C .  Telegraph. printing, H. Van Hoevenbergh . . . . . . . • 3(j4.475 Handbook of Electrical Testing. Third edition. tbor Telegraph system, fire alarm, O. H. Norton . . .  . . . 304.351 oughly revised with a considerable amount of new mat T�lepbone. operator's receiving. IV. L. Richards . . 304.667 ter. 494 page •• 8vo. cloth. . • . . f5.0 
Telephone sound reHector. F. Della Torre . . . . . . . . 304.413 Oirctt1.ars and Catalogues free. 
Thll! support for vehicles. J. V. Reams . . . . . . . . . . . .  304.858 
Ticket. railway. C. J .  Knapp . . . . . . . . . . . . . . . . . . . .  304.529 E. & r: N. SPON, 35 MURRAY ST., NEW YORK. Tobacco preuses. follower screw for. J. P. Parker 304.552 
1'ongs. etc . •  store. F. H. Robie . . . . . . . . . . . . . . . . . . . . . . 304.669 APPARATUS FOR ELECTRICAL MEAS-Tool, combination. G .  B. Gable . . . . . . . . . . . . . . . . . . . .  004.5�0 urement •. -IIIustratlon" and descriptIon of the vurlous 
1'001, combination, G. & H .  H. Hibberd . . . . .  304.819, 304.820 . Interesting apparatus .for .measuring electricl\V that 
Trace carrier, Glaser & Cummings . . . . . . . . . . . . . . . . . . SOt,52'l :��n�:o;;.�I�� t�:l�:nn��he�e��Ib�ti��e������ng ali��g: 1'raction wbeel. W .  M. Beindorf . . . . . . . . . . . . . . . . . . . .  305.598 [. meter for strong currents ; ZenJ(er's di1ferentia1 photo. Transit instrument with solar attachment, L. E. meter : Vnn Beetz's solenoid ; apparatus for demon .. 

Gurley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.318 ��:����e::�ep.rt��lf�e,,��t��:r!t'�:"\Vgn m;��l�·� ; c�r�� Trap. See Ball trap. 1 nograph; and Harlacher's apparatus for .tudying deep 
'l'r?e protector, F. H. Me�ll . . . . . . . . . . . • • . . . . . . . . 004.343 ��i�:3��·s�:g:���i������:��t���i:���Ji�§�. 4�f: TrImmer. See Hedge t.rlmmer. ! Price 10 cents. To be had at tbls omce and from all news-Truck. Cltr. A. J. Pitkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.556 d_e_a_l_er_"_. __________________ _ Truck. car, D. S. Stimson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304.972 
Type lock. galley, J. E. Johnson . . . . . . . . . . . . . . . . . . .  304.482 
Type writing machine, R. J. Sheehy . . . . . . . . . . . . . . . . 304.463 
Valve, balanced slide. P. McDermott . . . . . . . . . . . . . . 304.388 
Valve. safet.y, J. H. BlessIng . . . . . . . . . . . . . . . . . . . . . . . . 304,290 
Val ve. steam-actuated. J .  A. Meurllng . . . . . . . . . . . . 304.344 
Val ve. steam-actuated, E. Smedley . . . . . . . . . . . . . .  304,l65 
Val ve. steam throttle, A. H. Morrison . . . . . . . .. . . . . 304.448 
Vapor burner. H. WellIngton . . . . . . . . . . . . . . . . . . . . . . .  304.387 
Vault cover. manbole. C. E. Emery . . . . . . . . . . . . . . . 304.515 OHARCOAL MANUFACTUllE.-A VAL-Vehic le brake. A. E. Herman . . . . . . . . . . . . . . . . . . . . . . . 304.480 uoble technical paper de.crlblng the metbod of con-.Veblcle runnIng gear, T. J. A1I!son . . . . . . . . . . . . . . . . .  001.397 structlon. c;Umenslons. st.tlstlcs. etc . • of the conical Vehicle running gear, E. L. Bennett .. . . . . . . . . . . . . .  304.600 r�l�t�Sb�I��dvasl::r: •. l

arfi1u����:J'c��trsf��r c�:::;��� Vehicle running gear • •  J. P. Smith . . . . . . . . . . . . . . . . . .  304,473 Contained In SOKNTIFIC A M I  .. RfCAN SI!PI 'LEl\lCNT. Veilicle sprmg. J. M. Bromley . . . . . . . . . . . . . . . . . . . . . .  304.606 No. 4:l:l . Price lU cents . To be had at tillS olllce and 
Vehicle spring. F. A. Isham . . . . . . . . . . . . . . . . . . . . . . . . .  304,328 I _fr_o_m_"_II_n_e_w",._d_e_a_le_r_s_. ____________ _ Vehicle. two-wheeled. F. Schel p. Jr . . . . . . . . . . . . . . .  304.567 I ;!:! .I '" 
Veblcles, removable runner for, M. Deetz . . . . . . . . . 304.621 I 0 .::1 '0 
Veneering wood. etc .• G. O. Boynton . . . . . . . . . . . . . . .  304.409

1 
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Vessels. device for Un�Ol\dlng, J. H. Teubert . . . . . .  304.531 , oS! .. i!f 
Wagon body fender. C. L. Haubell . . . . . . . . . . . . . . . . . .  304.52f A ,q: 
Wagon jack, L. F .  Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304,386 'g @ J5  
Wagon seat. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3()(,�1 I : � Cl 
Wagon, sprine, Buckler & Pelzer . . . . . .  • . . . . . . . . . .  S04,29'.l goo .o 
Wagon sprlnll and gearIng. J. A llan . . . . . . . . . . . . . . . . 304.484 ... 
Wall paper. manufacture of. G .  K. Birge . . . . . . . . . .  304,492 E Wash .tand and dressing case, W. D. Bradt . . . . . . •  304.4CYl r.. 
Washing machine, C. Pelmulder . . . . . . . . . . . . . . . . . . .  304,554 I' Wiley & Russell JUfll'. Co., G ree n fi e l d, llInse. Watch wlndlnl< st.em. IV . E. Dennison . . . . . . . . . . . . . .  304.62'l 
Water, apparatus for purifying hard. O. Shannon 304.462 ELECTRO·MAGNETISM A S  A PRIME Water closet and trap. J. A. O·Brlen . . . . . . . . . . . . . . .  304.853 Mover.-An accollnt of the various attempts that bave 
Water wo.rks. inlet pipe tor, W. H. Hean . . . . . . . . . . S04,3l8 , �oe:e�a����ly����� :�ltf���agt3���o�od�IrNn:ll�J!i�� Wells, POIut or strainer for drive, A .  D. Cook . . . . •  804,617 1 paratus. Jacobi's apparatus . Da vidson's apparatu8 . Wheel. See Fifth wheel. Steering wheel. Trac- Devenport'. devices. Capt. Taylor's electro· magnetic 

tlon wheel. :.�J��No�3"j�?e��rc!fJ�����ICTgt::���� t�ft:tii�e Wheel rim and tire adjuster. J. R. Burney . . . . . . . .  304.608 and from all newsdealers. 
Whist m'arker, C. W. Stearns . . . . . . . . . . . . . . . . . . . . . . . 304,870 --;::;:;;;::;:::;::;::;::;;::;;:::;;:;;:::;::;==:;::::::::;:;:::::;::=�---Whistle. steam. J. Einig . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . .  304.511 
Windmill gearing. C. W .  Roberts . . . . . . . . . . . . . . . . . . 304.454 
Wine and cider press platform. R. E. Bo.chert . . . . 304.495 
Wine and cider press rack. R . E. Bo.chert. . . . .  . • .  304.'34 
Wire cleaning apparatus. E11Is & Warren . . . 4{M,513. 304.511 
Wrench. Ilee Ratchet wrench. 
Yoke center, neck, J. U. Osbnrne . . . . . . . • . • • • . . . . . .  S04,660 

DESIGNS. 
Carpet. E. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J5.3i7 
Carpet. J . B . Nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,878 
Carpet, J. Pegel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.879 to 15.382 
Rug. Smith & FerJlu.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.338 

TRADE MARKS. 
Crackers, biscuits. wafer.. and similar articles. 

II olme. & Coutts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.459 
Emu1sions, oi1s, medicines, and lubricunts. compo­

sition of petroleum and mustard seed oU, 
forming. G. F. Senter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.453 

Grapes and their products. CalIfornia, F. W. Lutt-
gen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l.4.'J6 

Leather. sole. Lee & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.460 
Oranges and lemons. A. Minaldl . .  . . . . . . . . . . . . . . . . . .  11.461 
Springs of watches. or music boxes and fnstru .. 

mente for measuring such spring., C. Robert . .  11 .457 
Tobacco, snu:ff, ctgnrs. cigarettes. or cheroots, 

manufactured chewing or .moklng. F. W. Feig-
ner & Son . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  11,455 

Underwear, men's. WiJson Brothers . . . . . . . . . . . . . . . .  1l,t62 

A pri nted COpy of the speciflcatlon and drawing of 
any patent In tile foregOing · ltst. al.o or any patent 
issued since 1866. will be furnIshed from this olllce Cor 26 
cents. In ordering please .tate the number "nd dllte 
of the pat.ent desired. and remit to �l unn . &  Co . • 361 
Broadway. New York. We aloo furnish copie. of patents 
granted pl'lor to 1866 ; but at Increased cost, as the 
spe"i Hcations. not being printed. mu.t be copied by 
band. 

Cnna.lInn Patent.s may now be obtained by the 
Inventors tor any of the Inventions named In the fore· 
gOing list. at a co.t ot $40 each. For fuU In.tructions 
address Munn & Co., 361 Broadway, New Yorl<. Other 
foreign p&tente may al80 be obtalDed.. 

PAPERS UPON INDUSTRIAL CHEM· 
Istry.-By Dr. Albert R .  Leeds. Soap .Anallls1.!.-What It is necessary to determine in the analysis of soap. For .. mer methods of analysis . A new scheme proposed :�:�� �:J:c��ntt�u�e�g����c�l��: ���,;y!dt�e:�!� consecutive operations, Contained in SCIl<:;NTIFI0 AMERICA N SUPPL>:MENT. No . :.,4. PrIce 10cents. To be hud at this Office and from all newsdealers. 

F R I C T I O N  C L U T C H  
P u l l eys s nd Cut-off Cou p l i ngs. 

JAS. HUNTER & SON. North Adams. Ma.ss. 

per cent more power than engines warranted . All sizes and styles, power. sell��0\¥�'1i'1���ta�Jlu
�(tJ8. 

P. O. !lox 1:l01. Elm ira . N. Y. 

HOOFING 
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PM Be8t and moat OomPlete Boo1c on Elec:tro-Metanutvu m 

An1I Lafl4lMJl18. 

Wahl's Galvanoplastic Manipulations 
RECENTLY PUBLISHED. 

HASWELL'S 
Engineers' 

Pocket-Book. 
NEW EDITION, 

Enlarged and Enti rely Rewritten .  

FROM NEW ELECTROTYPE PLATES. 
Mecbanlcs' and Engineers' Pocket-Book of 'J'ables,Rules, 

and Formulas pertaining to Mechanics, Mathematics, 
and PhysiCS, Includtng Areas, Squares, Cubes, and 
Roots, &c. , Logarithms, Steam and the Steam-Engtne, 
NavuI Arcbltecture, Masonry, Steam Vessels, Mills, 
&c. ; Limes, Mortars, Cements, &c. ; Orthography of 
Technical Words and Terms, &c., &c. Forty-fifth Edi­
tion, Revised and Enlarged. By ClIARLE8 H. HAS­

WELL, Civil, Marine, and Mechanical Engineer, Mem­
ber of American SoCiety of Civil Engineers, Engineers' 
Club of Philadelphia, N. Y. Academy of Sciences, Insti­
tution of Navai Architects, England, &c. Pages l<XJ[., 
002. l2mo, Leather, Pocket-Book Form, $4.00 

I cannot find words to express my admiration of tbe 
skil l  and Industry displayed In prodUCing the same. To 
you belongs the honor of haVIng presented to the world 
a. \lQflk containtng more JIOBU(v. Il\formatlon than was 
ever before DubliRhed. I could witll justice say more. 
-lIlXU"tlct /r(Ym Ii H,tter til the Authot' /r(Ym Capt. J. 
ERICSSON, tM O.,.,brated E�er. 

It Is an extraordinary evidence of the value of a book 
tbat It has passed through forty-five editions. This is 
true of Mr. Charles H. Haswell's pocket volume, which 
Is a wonderfully compscted mIlSS of Information, tables, 
rules, and-formntas on all matters pertaining to Me­
chanics. Mathematics, and PhysiCS, adopted to the 
wants of engineers, bujlders, and all practical men.-N. 
Y. OilBervt'l'. 

There are few books better known to mechanics and 
engineers than " Haswell's Pocket-Book." To all such, 
tn fact. the book Is Indispensable. It Is one of those 
books whose success has kept pace with It merlts.-N. Y. 
Berald. 

The most compact manual of mechaniCS, mathemat­
ics, and physico yet publlshed-an Invaluable pocket 
�olume for Civil , marine, and mechantcal englneers.­
N. Y. B'ar. 

Published lIy HA.RPEB & BROTHERS, New York. 
.... Sent bU mail, JIOBtIJl,Je �, to mill part of tM UnUed States, on recript of tM price. 

P��t::;\«;'�'lt;:tl::'�P�::a 
Hol'izontal Automatle 
cut-oft' Ent-nea, with -r�k l: a �".uni CeT':.na 
water over slide valve en­
gines. The easiest running 
engine made. Shapl"y & 
Wells, Binghamton, N. Y. 

PAT E N T S .  
MESSRS. MUNN & CO . •  In connection with tbe pub· 

Iication of the SCIENTIFIC A�UBIOAN, continue to ex­
amine Improvements, and to act as Solicitors 01 Patents 
for Inventors. 

In this line of business they have had thirfly-etght 

year8' ea:perience, and now have unequaled facilitie8 for 
the preparation of Patent Drawings, Specillcations, and 
'he prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mllun & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Lahels, Reissues, Assignments, 
and Reports on Infringements of Patents. All huslncs� 
Intrnsted to them i8 done with special care and prompt­
ness, ou very reasonable terms. 

A pamphlet sent free of charge, on application, con· 
taining full information a bout Patents and how to pro­
cure them; directions concerning Labels, Copyrights, 
Designs. Patents, Appeals. Reissues, Infringements, As· 
lignments, Rejected Cases, Hints on the Sale of Pa­
tents, etc. 

We al�o send. free Q' charae. a · SynopsiS of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the prinCipal countries of the world. 

lftl1NN &: CO., SolleUon of" Patent_, 
861 Broadway, New York. 

BRANCH OFFICE.-Corner of F and 'llh streets, 
WashlngloD, D. C. 

Jeitutifi t �tutri ,au. 

N E W Y O R K  B E L T I N C  A N D  P A C K I N C  C O M P ' Y .  
The Oldellt and I.ar/l"e.t Illnllllfacturel's o f  the Orhrlnnl 

S O L Z D  V U L O A N X T E  
El r.n. e r y  "VV b. e e 1 s .  
stan1M.d'U'�L���d�,IP��RY�'G�::dWlf�w.l" A�:t:e�:me Is stamped tn full UPOIl all our 

Ne'W' Yo:rk :Belting a.nd. Fa.oking 00_. 
JOHN H. I'lm:EVER, Treas. W a re h o u se, l IS  P a r k  R ow, o p p .  Asto r H o u se. N .  Y .  
JOHN D. CHEEVER, Dep'y Treas. Branches : SOl Chestnut St . .  Phila., and 164 Madison St., Chicll¥O. ., UTTO GAS ENGINE OVE!? 10. 000 IN USE 

WO f\KS W I T H O U T  ENC I N E EI\ O R.  B O I L E R, . STEA M C 0 4 L 0R. ,o S H  STA R.TS AT O N C E  AN D I S 
c flE E OF DAN C E fI  F I f\E  O R  E X " LO S I O N  1 Co 2 5  H O R S E  P O W E R.  SCHLEICHER SCHUMM & CO 
47 D EY S T  N EW YORK 214 R AN D O LP H  $ '  C H I CAGO  3 3 a  & WA l N U T  $T' PHI LAD ElPHIA 

ROCK BREAKERS AND ORE CRUSHERS. 
We manufacture and supply at short notice and lowest rates, Stone and Ore Crusbers con­

talninl1; theinventlon deBeribed In Letters Patent. Issued to Ell W. Blake, June 15th. 1858,j,ogeth­
er with NEW AND VAL ITAB I ,E IMP I I ( )VEMENTS, for which Letters Patent were granted May 11th 
and July 2Oth, l88(J. to Mr. S. L. Marsden A ll Crushers supplied by us are constructed under 

fR: �.rn"�f��':,¥
e Jfl�:!r�:b��:�;' 't�I�' !g�,}�� �':."A ��Ii�l.ears, bas been connected with 

FARREl. FOUNDRY AND MAURINE CO . . Mannf"rs., Anaonia, Conn. 
COPELAND & BA U O N ,  A/I"ent .. , N ew YOI·k. 

Adjustable 
Stand. 

Prlee. 'S  to  20. 
Send for illus­

trated Circular. 
I P. HlggiJII, 8upt. 

Washburn Ma-
c h i n e  ShOp, 

FOR mE 
O F F I C E ,  �iIiJIlIII.:::D L I B R A R Y .  
or S I TT I N C  

R O O M .  
For Artists, Ar­

ch itects, 
Drau s htsmen, 
and Schoo l s .  

Worcester, Mass. 

� New Catalogue of Valuable Papers 
contatned in SCIiilNTIFIO AMERICAN SUPPLEMENT, sent 
free of clwJrge to any address. 

MUNN &; CO . •  361 Broadway, N. Y. 

FOR SALE o r  t o  let on  rOyal�. Patent No. 
H. C. JOE�b�lF.;:::�t:e�'!iloui�iy, Iowa. 

HOUSE DRAINAGE AND REFUSE. ­

t�
s
t;':eC;t�e':,l

ec
';i'�:K, ������t��f�.::·a�� 

on the removal of excreta from houses . A valuable 
paper. Contained In SCI ENTIFIO A M ERICAN SUPPLE­
MENT. No. 4�1.  Price 10 cents. To be had at thIs omce 
and from a l l  newsdealers. 'l'he same number contains a 
E��t��:eg�ltt ?:re�

h:n::.�t"r;,::tlon of priVY vaults. 

FOOT LATHES 
The best for A mateur, ElectrJctan, and Work Shop U88. 

sl�':;
I
�lsr;:t �:.;l�Rr�i;� ���

t 
JC
o
��le��?b�

age
, 

Foot Power Circular Saw. 
NA IUlAGAN SETT lllACH INE CO .. 

Send Stamp for Catalogue. . Providence , It. J. 

PHONOCRAPHV, OR PHONETIC SHORT-HAND catalogue of works by Benu Pittman, with alpha­
Det and illustrations for beldnners sent on application. 

A.ddress P�hkI08Utute, Cincinnati, Ohio. 

See illus. article In SOIENTIII'IC AMERICAN, Sept. 18. l884. 

SEBASTUN, lIIAY " CO.'S. 
I M P R O V E D  leo 

Screw Cutting Lathe. 
to�?

S
�r:e�

o
fo�;��� ��

r
:'�t�f. 

Drill Presses, Ohucks, Drill •• 
Dogs, and machinists' and ama .. 
teors' outllts. Lathes on trial. 

Catalogues mailed On appllca­
cation. lSI} & 181 W. Pearl St., 

Cincinnati, Ohio. 

Mahogany, 
Address HENRY OTIS, Importer, New Orleans. 

HOWELL'S P!TENT 
C u t O ff, 
f::fo ���?ro;'

h
the

w
�t:: 

merely moving 
from one side 

It Is made 
light. 
( 'ov­
per 

H O LLAN D Ie. TH O M PSO N ,  
�11 River !o!treet, Troy, N .  Y. 

Manufacturers of the Holland Boiler for heating build· 
Ings of all kinds with steam. Plans and specifications fur­
ntshed by a competent engineer of 20 years' experience. 

W A T C H M A K E R S . 

��ioW:O��t'e��� :..':J!'1�tct<t,!b A:r:�\Mi� �e
A'1!�� 

TOOL CO., Waltham, Mas •• . CATALOGUES FREE. 

PERFEC7' 
NEWSPAPER FILE 

The Koch Patent File, for 'preserving newspspers. 
mll4lRZines. and psmphleta. has been recently Improved 
and price redut'ed. Subscribers to the SCIENTIFIO AM­
BRICAN and SOIENTIFIO AMERICAN SUPPLEMENT can be 
�.r.:1-;'1 fgl;

h
:i:r .Prl::e��I�.!'id �r.l�:,r ';:!.r�l�: 

.. SCIENTIFIC AMERICAN," tn <<!It. Necessary for ev':14�::' who wishes to preserve t e paper. 

DO & CO., 
Pnbllabers Scn r '1'I:I'IO AlnmIcAlI' 

THE BEST STEAM PUMP. 
Van Duzen's l'atent Steam Pump. 
cI���?,�:��

e 
n� c��

a
����m'?'�i 

get out of order ; hilS no moving parts. 
A !!Iupel'l Oi' Fh'e Pn mp. 

Instantaneous and powerful, ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
g:ot, cold . sandy, lmJlUr"7 etc.� We make 
tr.::. ��'i::'lW��

s
�� :aJgn's 5

. 
e���: 

State for what purpose wanted and send for Satalogue 
of U Pumps." VllIl Dazen &:; Tift, Vinci,nnatl, O. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS. 

PROVIDENCE, R. I. 

MANGANESE BRONZE.-A PAPER BY 
�Vt�wfn':'���·i�e�,:ee:':�o�s��ee,;lt����hrlh 

b
l';,"J'�tSe 

author to the production of manganese bronze, and giv­
Ing the characteristics and tests of the latter compound. 
Contained In SCIENTIFIO A M ERICAN SUPPLF'MENT, No. 
4��. Price 10 cents. To be had at this omce and from 
all newsdealers • 

SHEPARD'S CF..LEBRATED 
.eo 

Screw Cutting Foot lathe. 
Foot and Power Lathes, Drill Presses, 

6.,1I--'lI ��!�S1'�:t AJ.�f.';
m
rl�::: �1l���s�: 

Send for catalogue of outfits for ama­
teurs or artisans. Address H. L. PSRE I'AltD, A"ent, 

�e __ 1 3 4  E. �econd St., Ui ncinnati , O. 

M�N WANTED !r.tr:�.r:g, :'�l=� ' 19o� MONTH. Hotel an� traveling expens •• paid 
JloDouieh Novelty Co., 1 '1'4 Race St., CIDelD_t1t o. 

HOW TO COLOR L A NTERN TRANBPA­

�:�:;��.-fo:�I:
b
J�J:��::;n Toi·�����rcnfri':!�:.t 

rencles. and for painting them. Contained fn SOIENTIFIC 
AMERICAN iilUPPL"M ENT, No. 4�3. Price 10 cents. 
To be bad at tbls omce and from all newsdealers. 1'he 
same number contains an Illustrated paper on Im­
provements ln Photo-block Prlnting.-Another valuable 
paper on the Preparation on Lantern 'l'ransparencies is 
contained In SUPl'E>JENT, No. 4�4. 

1IIl · t 1IIl20 per day at home. Samplesworth $5 free. '11'0 0 'II' Address STL ... SON & Co .. Portland,Maine. 

LE PAGE'S LIQUID GLU E .  U N E Q U ALL E D FOR C E M E NTINO WOOQ, GLAS S, CHINA� PAPER, LEATHER,l.!!1' AWARuED COLD 1\11 D A L  LONOON, """" �ed by Maaon At Rambn �an 8t "iano Co.,Pullman 

C��·i<i;t �O�GLCt(J����td'; ,.l��rfUI9l� 
£VKRYWHIRE. Sample Tin Can. sent by Mall, �'" 

'VVATm:a... 
Cities, Towns, and Manufactories 

Supplied by GREEN & SllAW 

PATFM Til BE AND GANG WELL SYSTEM • 

Wm, D. Andrews &: Bro" 233 Broadway, N, Y. 
Infr1nR"ers of above patents will be prosecuted.11 

:EJ L.A.So:L". 

IRON REVOLVERS, PERFECTLY BALANCED, 
Has Fewer Parts than any other Blower. 

P. H . It. F. M .  R O OTS, M a n ufacturers, 
C O N N E RSV I LLE , I N D. 

B. B. TOWNSEND , Gen. Agt. , 22 Cortland St., 9 Dey'" 
COOKE & CO .• Selling Agts . ,  22 Cortland Street, 
JAS. BEGGS & C O . ,  SelJlng Agts. 9 Dey Street, 

1VE"VV yc>��_ 
SEND FOR PRICED CATALOGUB. 

O P I U Mit WHISKY H1BITS 
cured with Double Chloride ot Gold. We 
challen�E." investiga.� 
tion a 1 0 ,000 CUI'ElS. 
Books free. The LESLIE E.  KEELEY CO. 

DWIGHT, ILL. 

THE SCIENCE Of  LI FE. O NLY 1 $  .�t:M A I L  PO�Q 
KI:: THYSELF •• 

A Great Medical Work on Manhood 
Exhausted Vitality. Nervous and Physical Debl1lty, Pre­
mature Decline In M an, Error. of Voutb. and the untold 
miseries re�ultingfrom indlscretton orexcpsses. A book 
for every man, young. middle-aged. and old. It contain. 
1 26 prescriptions for all Rcute and chronic disease., pach 
����::����� I�V:�:.bI: .. �gt��

nd
��iet ':,U:�,?:ii':,��� fel J to the lot of any physician. llo8 pIIges. bound In beau­

tiful French muslin, embossed covers, .full gilt, guaran ... 
teed to be a finer work In every f'ense--mechanical, liter-�rr;n'r'� f';:'UM��

a
ihit;::;n��Y,.�fr�� �%�cl'�A�i���,!; 

lr�!a.::.'i:iili.r.�';,':,n���
y s'in� ��w�

a
&'of8s����i �����r:d 

the author by the N ational Medical A ssociation. to the 
omcers of whlcb he refers. 
InrM.�10e:��&Wl:"��f.weJ'�0"re�l�lf�

h
�t ��nM� 

:lit all.-London Lancet. 
I> There Is no member of society to whom 'rho Science 
of Ufe wilt not be useful, whether youth, parent, guar_ 
d
�'kJ�::�g�

or
p��;��7���rc;J1��f:.;, or Dr. W. H. �:��'i[.::;;l o��n"a��e£;!:

e
;eq�Y:&:' s�f1

s
':ii.:i'be

o m
� 

ence. Chronic and obstinate disease. that H EALxg:ve bamed the skl l '  of all other phvslclans .. 
specialty. Such treated successfully THYSELF without an Instance of failure Mention 
this paper. 

FORE IGN PATENTS. 
Their Cost Reduced. 

The expenses attending the procuring of patents In 
most foreign countries having been considerably re­
duced, the ob-tacl" of cost Is no longer tn the way of a 
large proporT· .... of our Inventors patenting their inven_ 
tions abroad 

CA NA I)A -The cost of a patent In f'anada Is even 
less than the cost of a United State. patent. and the 
former Ine','des the Provinces of Ontario. Quebec, New 
Brunswick, �Tova Scotia, British Columbia, and Mani­
toba. 

The nnmber of our patentee. who avail themselves of 
the cheap and easy method now olfered for obtalniDg 
patents In Canada Is very large, and Is steadily Incre .... 
Ing. 

ENC� ] .A ND.-The new English law, which went Into 
torce on Jan. 1st. enab �e8 parties to secure patents in 
Great Brltllin nn very moderate tetms. A British ps.. 
tent Includes England ,  Scotland, Wales, Ireland, and the 
()hannel Islands. Great Britain Is the acknowledged 
financial and commercial center of tbe world. and her­
goods are sent to every quarter of the globe. .A good 
invention Is l ike ly  to realize as much for the patentee 
Ir, Knlll"nd as bls United States patent produces for 
him at h(''lle. and the small cost now renders It possible 
for almOJt every pa�entee in this country to seenre a pa­
tent In Great Britain , where his rlllhts are as well pro­
tected as In the United State •• 

O'rHEll COIJN·J'IUES.-Patents are also obtained 
on very reasonable terms In France. Belglnm, Germany 
Austl'la, Rnssla, Italy. Spatn (the latter Includes Cuba 
and a11 the other Spanish Colonies). Brazil, British India 
Australia. and the other British Oolonies 

An experience of THmTY-EIGHT years has enabled 
the publishers of THE SCII'NTIFIC A M E RIOAN to establish 
competent nnd trustworthy agencies In all the prlnclpsl 
fllrelgn countries. and It hilS always heen their aim to 
h"ve the business of their ll11ents promptly and proper. 
ly dOlle "nd their Interests faitbfully IUlirded. 

A pamphlet containing a synopsis of the patent law. 
of all connt rips. Including the cost for each . and othe 
Information useful to persons contemplating the pro· 
enrlnll of patents abroad, may be bad on application to 
this office. 

M U N N & ( ' 0  .. Editors and Proprietors of THF. �CY­
ENTIFIC AlIIERWAN, cordially Invite all persons deslrinll 
any Information rel"tlvo to patents. or the reglltry of 
tl'!!'le.mltl.'k •• In thla country or abroad. to call at tl1e\r 
olllella, 961 Broadway. EJ[ainiDatlon of InventloDs, con_ 
s�ltatlon, "nd advico free. I�qulriea by mall promptl,. 
IIlIswered. 

Addre .. , mUNN & CO., 
Publlsbers and Patent SOlicitors, 

861 Broadway, New Yo11<. 
Braucll Omce, c?r. F and 7th Streets, c,poslte Patent 

Oatce, WII8hiDII&On. D_ Co 
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Inside Pnl[e, each insertion _ • _ 7:1 (,PlUS a line. 
nac)[ 1.J1llre• ench inse l'tion - - - S l . 0 0  a line. 

(A bout eight words to a line.) 
lYngraving8 may head adverti8ements at the same rate 

per line, by measuremmt, as the letter press. Adver· 
tisements. must be received at publication ojJlce as eal'ly 
as Thursday morning to appear in next issue. 

G reat B a rga i n s .  
NEW PULLEYS 

A.T UNPRECEDENTEDLY LOW PRICES. 
Write for particulars to 

The JNO. T. NOYE MFG. C O . ,  

BUFFA I.O, N .  Y .  

�. 

STEAM P IPE AND BO ILER COVERINGS ,  
.A..SBESTOa CE�EN'T FE1IITZlSTG-, 

A S B E S T O S A I R  C H A M B E R  C O V E R I N C , 
For Boilers, Steam and' Water Pipes, Hot.Blast Pipes, Heaters, Etc., Etc. 

[ SEPTEMBER 20, 1 884. 

WESTON DYNAMO'ElECTR I C  MACH I N E  
·rhe undersigned, sole agents for the above machine 

ror 
ELECTROPLATING AND ELECTROTYPING, 

refer to all the principal stove Manufacturers, Nickel 
and Sil ver Platers in the country. Over 1,500 now in nse. 
Are also manufacturers of PUl'e Nickel An odes, 
Nickel Salts, Polishinll Compositions of all kinds, 
and every var1ety of supplies for Nickel, Sil ver, and 
Gold Plating ; also, Bronze and Brass Solutions. Com­
plete outfits for plating. Estimates and catalogues fur. 
nished upon applic9tion. 

H A N S O N  VAN W I N KLE & Co 
S O L E  A G EN TS NEWARK N: J 

N e w  York Office, 9� and 94 Liberty St. 

Leffe l Water Whee ls ,  
RIPON CATHEDRAL. - FULL PA GE They are prepared ready for use, can be easily applied by unskilled workmen, and form the most DURA- With Important Improvements. 

BL t<:, t<:FFEC'l'IVE, and ECON 01UHJAL Coverings in use for heated surfaces. 11,000 IN SUCCESSFUL OPERATION. illustration and brief description of this ancient English ecclesiastical structure. Contained in SCIENTIFIC AMI<RICAN SUPPLEMENT, No. 331> . Price 10 cents. To be had at this office and frDm all newsdealers. .A. S B E S T  C> S El. C> <> F X N G- .  rINE NiW PAIoII'IILE:t' rOll lssa 

The "Duc" Bucket 
Made of Steel .  

FOR 
EL.EVATOR iJELTS. 

1 , ISOO,OOO in Use. ' 

The Asbestos Roofing (as finished with the White Fire.proof CoatinJ'l) is now in use in all parts of the world. and l� acknowledged to be the �tandal'd POl'table C ompo�iti ol l  U o o fi n ar. and the only reliable substitute for TIll. It is intended especially for Factories, Furnaces, Foundries, Warehouses, Bridges, Car and Steamboat Decks, etc., and is adapted for Steep or Flat Roofs In any c l imate. It can be rea.dily applied by any IntelligeQ.t workman. 

PLAST I C  STOVE L I N I N O 
-Prices Greatly Reduced.- I is prepared ready for nse In the form of aplastic cement. which can be easily applied with a trowel. forming a Send f

��
i
��i:' �t!�e�� J!!D��:�� C O.,  

I �6Ire
b
i1��iga��������� l�n!r:o f������!f�rfu� �:;!l�fn�tgt�;Se !ridg:ru�ljg;%t����gi�h �;��t�rc]���!n 1r�i��8a�! � ............... ��������������� .......... � other surfaces exposed to fire heat. INVEN TOR"; and III A N UF ,\ CTU RERS. Minne­apolis possesses unrivaled ad vantages for manufac­tUlin� . Possible aid to new enterprises . Correspond .. ence mvited. L. F. MENAGE, :Minneapolls. Minn. ajPrint Your Own Cards L;�:!�, 

. with our $3 Printing Press. Larger sizes for circular8, etc., $8 to $75. For young 
_, or old. business or plea8ur�. Everything 

easy, printed airections. Send two s tamps 
for CataJogue of Presses, rl'ype, Carda, etc., etc" to the factory. Kel .. y & Co., Meriden, Ct. 

THE CORINTH CAN AL.-A DEtlCRIP­

ALSO SOJ.E MANUFACTURERS OF GENUINE 

ASBESTOS PISTON PACKING, 
ASBESTOS WICK PACKING, 

ASBESTOS MILLBOARD, 
composeI' wholly of pure Asbestos; and are the most perfect, compact, and durable packings ever produced. 

ASBESTOS BUILDING FELT, 
for lining under fioors, weatherboards, shingles. etc., etc. It is strictly fire, wind, and dust pr<tof; Is free from clays and other chE!ap ingredients. 

SEND FOR FULL DE.,CRII'TIVE CATALOGUE, SAMPLES, ETC., ETC. 

H. w. JOHNS MANUFACTURING CO., 
8 7  MAIDEN LANE, NEW YORK, 

tion of the project of Mr . B. Gerster, enllineer in chief Sole Ma�m;����';.�.fk�ig��o1-gb::�oAPs��:. ��::io��e.���rp�P:,
s�������h, cga�Ig'gsY, :i�', :t'�� Twine 

�te�g� lPN;��:��i��eais i��;nf�� a��g�pl?S%.�g�nN'at�r::� o� 
the Isthmus of (Jorinth. Former undertakings. Route --
��;e��glg;e�:· ftr�:i;iier�at �f e�������i:s�' ttrit��: I 
ed in SCHJNTIFIC AMERICAN S [J PPLI��MENT, No . 426. Price 10 cents. To be had at this office and from all 
newsdealers. i 

Rider'S New and Improved I 
COMPRESSION 

Hot Air P nmpin[ En[ine 
N ew and Improved Designs. 

I N T E R C H A N Q E A B L E  P L A N  
MANUFAcTlrRED BY 

D ELAM ATER I R O N  WORKS, 
c .  H .  DELAMATER & Co., ·Proprietors, 

No. 1 6  CORTI.ANDT ST., NEW YORK, N. Y. 
And 40 Dearborn Street, Ch loago, I I I .  

Wl'l'IlERBY, RUGG & RICHA RDSON. Manufacturers of Patent Wood Working .:\1 ach1nery of every descrip­tion. Facilities unsurpassed. Shop formerly occupied by R Ba ' l  & ( ' 0  . •  Worcester, Ma�R. Send for Catalogue. 

ALLE 1-E:1 CAST INGS FR� SPECIA\ (RN S � -=�AB AND F I N E  GRAY IRON A LSO 51 E E L  

DEVLIN Y. CO f l N C TINNING JAPA,N- P"'l� 
S U; F t N I $I .. I NG . N ING  A THOMtl LEHtGH AVE & AMERtCAN 5T PHILA '--- -� 

T he B est i n  the Worl d .  
We make the Best Packing that Can be made regardless 

of cost. Users will sustain ns by calling for the " JEN­
KlNS STANDARD PAOKING. " 

Our " Trade Mark " is stamped on every sheet. None 
genuine unless so stamped. m:r Send for PrIce List " B." 

J E N K I N S  BROS., 

11 J ohn Street, N. Y. 19 Kilby Street, Boston. 

James Boyd. Philadelphia. Pa . Wil liamson & Cassedy. Phlla. Pa Rees, Sbook & Co .. PIttsburg, Pa. Joseph Sharp, Cincinnati. Ohio. Weir & Craig. MinneapoliS, Minn. 

A GENTS , E. R. Hall & Co., St. Louis Mo . Ahr.ens. Welker & Ryan, Louisyille, Ky. English Brothers, Kansas City, Mo. Marmette Iron Works Co . •  Marmette,Wis. J. P . Donaldson &Co . ,DetrOito,Mich. Saltsbury & Cllne, Chicago, Ill . Hendrie & Bolthoff M'f'g Co . .  Denver. <';01. John ':rhompsoD, Cle veland, O. Dunham, Carrigan & Co. , San Francisco, Cal 

SPEAKI NG  TELEPHONES .  
'l'UI'; UmlUCAN BEll, T!<:I.I<:PHONE CODIPANY, 

W. H. FORBES, W. R. DRIVER, THEO. N. VAIL, 
Pre$icUnt. Treaswrer. Gen. Manager. 

&C O LU M BIA  B I CYC LES 

Ne���traI�(�Cp�
. 
��C�!l:gne, giving full description of these ma· chines. sent for stamp. 

'rU E  l'O l'E IlI' F'G c o . ,  
_--'-______ 597 __ W_a_s_h_l_n=-gtonSt., Boston, Ma.s. 

" " :  , -/ ; T I GH f&S LAGK BARRELMACH IN[DY 
cO ' �, , - II I lU A S PE C IA LT Y  (.C'J\J'- " '�"'" � ,, ' -:: J C d N  G R E E r-.. .vO O D  &: C Q 1 R O C H  ESTER N Y. • 

GASKILL'S STEAM PUMPS, 
AND GASKILI/S HIGH DUTY PUMPING ENGINES. 

For public water supply. Manufactured by 
1.'HE H O I. L Y  MFG. CO., I.ockport, N. Y. 

NORDEN SKioLD'S GREENLAND EX- o!�:���'liiS ���:�y,l�'if�::'rl:;:�t fg���r��p�ral��: 
pedltion of 1883.-An interesting resume of the results including Microphones or Carbon '1�lephone8, in which 
��fi��e�o b�r�:��in��rg��?�:jaO����f����ig{r�:����f:y : ��;r:s�ci�dY�g tfoet�g��iJs c��::n���Cjr�hi��d�'��I�� 
�:;ee����d���c�f irl�:l��rr:JswYI�n!ss:��cli�:�a�/f:! : �g�s Jt����i�i����� �!t�':l:st:��tg�ir ��. t��c�rtC6�::i 
����;;i�·T. ������.d t�ic�(1;:�:ils�C �ci\��:�:d�t��:i- " f::��IT�1�:�1�1� t�a�:;��at;'g:e����t�fn�� i�i�hc�abTr� 
office and from all newsdealers. j::��rl�n�n:�dhtI��n!i�e�scg�t�8t��nc�blargedd�:rfie�� This coml?any also owns and controls all the other telephonic Inventions of Bell, Edison, Berliner, Gray, Blake. Phelps, Watson. and others . F. B rown's Patent 

FRICTION 
CLUTCH. 

T h e " M O N I T O R . "  
A N E W  I . I FTING A N D  NON­

I,I "'TI N (� I N JEC'l'OR. 

!. 

Best Boiler Feeder In the world . Greatest Range yet obtained .  Does not Break under Sudden Changes of Steam Pressure. I A I M o  l'urent 
EJ E CT O RS 

OR 
Water Elevators, 

For ConveyinJ'l Water and Liquid. 
lJoatent Ollen, 1�1I· 

brlen torI', etc:. 

NATHAN M A N U FACT U R I N C  COMPANY, 
Iiald i>rcaialogue. 92 '" 94 L i berty S t . ,  N ew Y o r k .  

!fej:��g�:se f��tf�:i���: t��'!�b��g,���7'l6��:�i��iems can be procured directly or through the authorized agents of tlIe comoany. Al l  telephones obtained except Jrom this company. or Its authorized licensees. are infringements, and the makers. sellers. and users will be proceeded against Information furnished upon application. Address all communications to the 
A 1UEltl C A N U K! . ! .  'l'E I .IU'H O N E  (: ()lUI'A N Y, 

9� iHi l 1, �treet. lIos t o n ,  ltl n8s. 

KORTING UNIVERSAL 
INJECTOR 

'�''''""""A..FO R BOI LER FEEDI NG. 
=""' .... ".... Operated by one handle. 

"I{{ WILL L I FT HOT WATER.  
IJ� POSITIVE ACTION GUARANTEED U N D E R  4S� ALL CONDITIONS. 

NO ADJ UST MENT FOR VARYI N G  STEAM PR ESSURE, 
WIl.L LIFT WATER 26 FEET. S E N D  FOR DESCRIPTIVE CIRCU LAR. 

OFF I C E S  A N D  W A R E ROOMS : 

B 2�!!'�J'l�et!. U J����!lt!�!�pr� �I!! trated Ctl.ta'to�ue, address, inclosing three 3-cent stamps, WM . T. COMSTOCK, 6 Astor Place, New York. 

BARNES '  
Pa t e n t  F o ot a n d  Steam Power Machi­nery. Complete out­uts for Actual Work­s b o p  B u s i n e s s .  Lathes for Wood or Metal Circular Saws, Scrool Saws,Formers. . Morti�ers. Tenoners, 

r,:�ii:�'iid ��fc�i£�:t °F'r���al� ��I��j (Pd"N'1'l'i���t�; 
N o .  1999 111ain St., Rockfol'd. I I I .  

",,":M:_ .A._ :EI['A.��XI!iI. 
Providence, R. I, (Park St.), Sixminutes'.walk West from station. 

Original and Only Builder of the 

Phllada.,l2th & Thompson Sts. I New York, 109 Liberty H A R R I S · C O R L I S S  E N C I N E ,  Boston, b'l Oliver St. Street. . , AUJ'lusta, Ga., 1026 Fenwick St. nen ver. Col . •  438 Blake WIth Harris Pat. Improvements, from 10 to 1,000 H. P. 
San i?ranclsco, Cal., � Callfor· Street. I Send for oopy E ngineer's and Steam U ser's 
nla Street. I Chkago, lIl., 204 Lake St. Manual.  B ". W. H I I I  M . E .  Prloe S I .25. 

Sent free to those interested. 

JAMES LEFFEL & CO. , 
Sprin gfieltl, Ohio. 

110 Libel'ty St., N. Y. City. 

Ste e l  Cast i n gs 
From \( to 15,000 lb . weight. true to patter':lo of une�ualed ��3�r.c& t?�if.h*'li':�Fsgfdtl:i�b;I�t,;;· n�� ru?;�'i.� �':f;: its superiority o ver other Steel O�stings Send for circular and prcie list. 

CHES'l'Elt S'I' EEJ. CA STIN GS {: O.,  
407 Library St .. Philadelphia, Pa. 

���, CAIRY & M O EN � 
.sTEEL WIRE O fGY:OC;CRIPTION @rc» 'U . 
234- W. 29 . ST. EVERY &STEfLSPRINGS. NEWYORK CITY 

OP E RA O LAS S ES Microsropes, Telescopes, Spectacles, Barometers, 
Thermometers Photofl!.aphtc Outfits jor Amateurs. W. I I .  W A LIll";l.t<:Y & eo. successors to R. & J. Beck, Phlladelphla. II I  us . Price List free to any addres •• • AAGRIFFI NG I RON CO 

STEAM HEATING .Appd.rd.ws 
SOLE  M A N ! ! FACTUR E R S'  

BUNDY &TEAM RADIATOR 
_ 750 COM M UNf PA W A VE .  
.. JERSEY CITY, N.J 

OF THE 

J dtutifit �mtdtltu 
POR ISS4. 

The Most Popular Selell tilie I'lIlle!' In tbe World. 
Only $3.�O a Year, IlIclndlng p o .tRare. Weel<ly. 

IS!J Numbel's a Yellr. 

Tlt l s  widely cil'cu la ted and splendidly Illustrated 
paper Is published weekly. E very number contains six. 
teen pages of useful information, and a large number of 
origina l engravings of new in ventions and discoveries, 
repre�enting Engineering Works, Steam :Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity. Telegraphy. Photography, Archi­
tecture. Agriculture, Horticulture, Natural History, etc. 

A I I  C las.es of Read el:_ find In the SCIEN'fIFIO 
AMERICAN a popular reswme of the best scientific in­
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, a void lng as much as 
possible abstruse terms. To every intelligent mind. 
this journal affords a constant supply of instructi ve 
reading. It is promotive of knowledge and progress in 
e very community where it ·circulates. 

l.'erms of �nbi"lCl·i pti01l .-0De copy of the SCIEN­
TIFIC AMl!:UICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United State. 
or Canada, on receipt of three do] hn'8 n u d  nvellr.y 
cent. by the publishers ; six months, $1.60 ; three 
months, $l.()(]. 

Clubs.-One extra copy of the SCIENTIFIC AMI�RI. 
CAN will be supplied Ilratls for every club of five 81lbscl'ibers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC AMERICAN and one copy 
of the SCIE'TIFIC AMERICAN SUPPLEMltN'f will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or IJanada on receipt of seven dollars bv 
the publishers. 

The safest way to remit Is by Postal Order. Draft, OI 
Express. Money carefUllY placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender' s  risk. Address all letters 
and make all ord�rs, drafts, etc., payable to 

�'O"NN & CO . •  

36 1 B roadway N ew York. 

To FOl'elgn SubscribeI's.-Under the facllities of 
the Postal Union. the SCIENTTF'IC AM>;RICAN is now sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain. lndia .• Australia, and all other 
British colonies j to France, Austria, Belgium, Germany 
Russia, and all other European States ; Japan, llrazU 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:!, for SCIENTIFIC AMieRICAN, one year ; $9, gold 
for both SCIENTIFIC AMERICAN an� SUPPLEMENT fot 
one year. This includes postage, which we pay. Remil 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, Ne" York. 

PRINTING INKS. 'nHE " Scientific American " is printed with CHAS, � ENEU JOHNSON & CO. 'S INK. Tenth and Lom· bard 8t8. Phila" and 47 Rose St. ,  opp. Duane St., N. Y. 
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