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Ititutifit �tutrita •• 
INTERNATIONAL UNION FOR THE PROTECTION OF 

INDUSTRIAL PROPERTY, 

We have received a pamphlet treating of the effects 
of this treaty,recently signed by the President, upon in
dustrial property, patents, and trade marks of citizens 
of the United States. It is issued by the government 
and is written by Mr. F. A. Seely, Examiner of Trade 
Marks in the U. S. Patent Office. It preseQts the gene· 
ral history of the subject, and gives the provisions of 
the treaty, following each quotation with a discussion 
of its effects. 

In the main there are no effects as far as American 
citizens or patentees are concerned. The provisions of 
our patent system are alr�ady so liberal, as compared 
with those of other countries, that a treaty of this sort 
does not operate to broaden their scope; while the 
limitations of our statutes are such as to remofe the 
American patent practice practically from the opera
tion of the convention. 

The review by Mr. Seely is most creditably execut
ed, and may be commended to our readers" In the fu· 
ture the treaty may develop so as to affect our inter
ests. As periodioo.l meetings of the commissioners are 
provided for, a continual discussion of its provisions, 
with modifications thereof. from tiOle tQ time, is a pro
bability. 

rN OVEMBER 19, 1887. 
If in that region the miner' gets in 90 days of actual 

work, it as much as he can count upon. Yet this, be
tween going and coming, implies a year spent about the 
business, unless the miner attempts hibernating in that 
high latitude, an alternative which few have the hardi
hood to try. 

While getting to these mines is no mere pastime, the 
wages made there are by no' means large-that is, if 
the accounts given by those who have lately returned 
from that region can be depended upon, and, accord
ing to which, the earnings of the miners do not aver
age more than $300 or $400 for the season; or, to use 
the language of these men, they run from $200 to $500. 
The gold, which is scaly and rather fine, occurs in bars 
along the main river and some of its tributaries. 'fhese 
bars, none of which are rich and some of which are 
entirely barren, are for the most part small and diffi
cult to work, the ground a few feet back from the water 
being frozen solid to bed rock. 

The miners who returned recently from the Yukon 
diggings, Alaska; while agreeing as to the richness of 
the bars in gold, say that the country is a hard one to 
mine in and to prospect in. The shortness of the sea
son is a great drawback, and even when they can 
work, the-myriads o{mosquitoes make life a burden. 

These are not inviting conditions for the old Cali-
.. 4 • 1 .. fornia mine.�few of whom we opine will be likely to 

THE GENEVA NON-MAGNETIC WATCH, seek these distant and forbidding regions as a field of 
In these days, when dynamos and electric motors labor, unless it be in seaTch of quartz deposits, upon 

are everywhere met with, a.nd when they are contin- which, it seems probable, the mining industry of 
ually finding new fields for work, the production of Alaska will have to mainly depend. That some por
a watch that is utterly unaffected by the strongest tions of the country are rich in vein mines has been 
magnets is an improvement well worthy of special no- abundantly shown, though comparatively speaking 
tice. When dynamos were first introduced, many but little prospecting has yet been done there. Al
watches were magnetized, and processes and machines though the winters are long and severe, this will not 
were invented for demagnetizing them. Finally, the much interfere with quartz operations once the mines 
custom of leaving the watch outside when entering a are .opened and equipped with plant, as wood and 
room containing dynamos was adopted, to prevent the water are generally in ample' supply. As a quartz 
annoyance due to this trouble. A cure for the whole 'mining country, the resources of Alaska are certainly 
affair, however, is found in the invention of Mr. C. A. considerable and may be very great.-Min. and Sci. 
Paillard, of Geneva, Switzerland. He has applied pal- Press. 
ladium to the manufacture of watches, using it for 
those parts which are usually constructed of steel. (Jlo.lng 

Palladium is a metal of the platinum group, but of 
far lower density than the latter; it is only of 11'3 sp. 
gr., or about 50 per cent heavier than steel. It melts 
at 2,4800 Fah. 

Palladium is absolutely non-polariiable, and is un
affected to any noticeabl� extent by the presence of a 
magnetic field. The invention was recently tested 
before the .National Electric Light Association. A 
balance wheel made of it as a substitute for steel 
was placed directly upon a powerful magnet without 
showing the slightest adhesion; another was floated 
upon water, and was entirely indijferent to the pres
ence of a horseshoe magnet held close to it. An inci-
dental advantage is that the metal is rust-proof. This 
makes.it peculiarly valuable for use at sea. Dynamos 
are now being introduced on many ships, so that in 
one of these non-magnetic watches the two great 
troubles of rust and polarization are successfully 'Pro-
-rlded against. . 

.... � . 

Event. oC tile Autumn Naval and Army 
.aneuver. a& Newpo1't, R. I. 

The introduction of dynamos and motors for the pro
PAGB pulsion of street cars, for elevators, ahd for scores of 
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Price 10 cents. For Bale by all newsdealers. 

The sham battle between tHe North Atlantic naval 
brigade and the military was fought at Newport, R. 
I., on November 10, and brought the fall maneuvers 
to a brilliant close. The naval brigade landed and had 
managed to pass the enemy's batteries at Fort Adams, 
but were unable to dislodge the O6>posing forces from 
Lln,h' position on Codrlington'A Point.' ThiRl!oDlp"lloQ 
them to retreat to their boats and return to their ships. 
The fire from these protecting vessels· was assumed to 
protect their landing and �mbarkation. Shortly aite.r 
daybreak on the 10th, the-reveille was sounded on ship
board. The squadron formed in column, led by the 
Richmond. Four torpedo boats went ahead to find a 
channel free from the enflmt;s obstrnctions. As a 
representative of the �tter, ten mines were anchored 
in a double row across the channel between'Fort Adams. 
and the Dumplings. In Fort Adams a junction bOll 
was placed. which was under the umpire's eye. If a 
vessel ran over one of the mines, an. igniter was ex
ploqed by contact. This indioo.ted to the umpire 
which mine had done its work: Flags indicated a clear 
way through the mines where the torpedo boats werf1 
assunied to have countermineq th& defense. In passing 
the line of mines, the ,Ossipee exploded one.' of the 
igniters, and was declared out of action. Otherwise 
aJl.the.JI'ess�I!lJ>8,I:l!'lec:l.through. They had also to stan.d 
in theiriPassage a vigorous cannonalling from the sliore, 
bilt were all allowed a safe passage. They then . an
chored off Codding'ton's Point in readiness to shell the . 
ground selected for the sham battle of the afternoon. 
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AI.aka a. Ii Mining Rel/;Ion. � 

From all \"e have been able to learn, the 0 . ook 
for placer mining in the Territory of Alaska is ot 
so very encouraging, the long distance these min s 
are located from the sea coast, the cost of 'getting to 
them .and of living Mter th&y are reached, coupled 
with the shortness of the working season, constitut
ing the great impediments to succ.ess in this branch 
of mining. The only placers that seem to amount to 
much are found on the upper Yukon; nor do thes.e, so 
far'as discoveries have gone, appear tQ he either rich. 
or extensive. In proceeding to that region we have 
first the passage by steamer from San Francisco or 
other more northerly port to Sitka, a trip made in a 
few days and at small cost. • 

• But' Sitka reached, the real hardships begin, the 
journey thence on being rough, toilsome. and not alto
gether free from danger. It is also very expensive. 
After navigating an inlet for a hundred"' miles the mi
ner reaches the Chillcoat mountains, where a long and 
costly portage has to be made, the. Indians charging 
$13 per hundred pounds for packing goods over the 
range, which has an a.ltitude of 3,500 feet above sea 
level. These mountains cro!lsed, a series of lakes has 
to be navigated for another"' hundred mIles, which 
brings the voyager to the Yu.kon, a large, swift-run
ning stream, up which he has to,.pull his boat full GOO 
miles before rea.ching the first diggings. What of 
time; labor, and exposure such .pa.ssage. involves, one 
can readily imagine when told that the "corrent of 
this river runs at the rate of flve miles .per 4our. _ 

At noon the lan,ding of the naval Qrigade began. 
The men were carried' ashore in. launc�es with three 
inch and Gatling guns. The mazines took' a promi
nent part in the contest, and the army was represented 
by both infantry and cavalry. The a'ttack at last be
gan. The tide of battle turned several times, but the 
shore forces prevailed over the blue jackets. 'l'Jntler 
cover of the ship's guns and of the Gatlings, tbe sailors 
at last took t.o their boats to return to the ships.ill 
orderly retrea.t. Just as this fire was slackened,.a.new 
attack was made upon' the retreating forces by artil
lery and infaI.ltry. B,ut, by a renewal of the protecting 
fire, the attacking body was repulsea. The sailors kept 
up a fii-e from the boats as long as their p�wdlir l.asted . 
The squadron, after' receiving its men, took up its old, 
berhI off Goat's Islandt ancl "ith A fairly even distribu
tion oj victory on both sides, the autumn maneuvers 
closed. 

.. 4.1 .. 
InTention oC the Circular Saw. 

The circular' saw has 
'
been claimed as

' 
an American 

invention, made by Captaift William Kendall, in 1820. 

This claim is pretty effectually upset by tlle fact that 
!Ion English �atent was Krantedin 1717, to Sarmlel Mil
ler, of Southampton. fo, an entirely new machine -for 
S&wing wood, stone, etc., in which-the drawings show 
the"circular saw. Now let the screami�g ea.gles suht 
up on this subiect. There, are plenty of .0therJ.nven· 
tions to hl'a$ \bout that really originated on thisiloil. 
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PHOTOGRAPHIC NOTES. 

The Hydrochinon Devfloper. -From a comprehensive 
bistory of the hydrochinon developer by J ex Bard well, 
in the Philadelphia Photographer, we extract the fol
lowing as an excellent formula : 

No. 1. 
Soda carbonate . ..... ... ... . . .. . . . . . . . . . . . . . . . . . . . . . . . . 60 grains. 
Water . . . . . . .. . . .. . ... . ... . ... . . . . . . . . .... . . . . . . .... . . . . 1 oz. 

No.2. 
Hydrochinon...... . . ... . .. ... . . . . . . . . . . .  .. . . . .. . . . . . .. 2 grains. 
Soda sulphite . .. . . . . . . . ..... . . . . . . . . . . . . .. . . . . . . .. . . . .. 60 .. 
Water . . . .. . .. . . . . . . . . .. . . .. . . ... . . . . ... . . .. . . .. . . . . . .. 1 oz. 

For use mix-
No. 1  ... . ............. . . . . . . . ... . . . . . . . . . .. . . ...... . . . . .... loz. 

No.2 .. . .... . . . . . . . . . . . . . . . . .. . . . .. . .. . .. . . . . .... . . . . . . . . . . . .  2 .. 
Water .. . .. . . . . . . . . . . ... . . . . . .... . . . ... . . . . . . . . . . . . . .. .. . . . .. 1 .. 

The above is a modification of a formula gi ven by 
C. E. Van Sothern, in which he advises the use of 12 
grains of hydrochinon to one ounce of water. It is u su
ally advisable to employ a larger quantity than I have 
stated when it is found that the gelatine plate used gives 
a thin image. For line work n egatives and transpa
rencies the developer may be used over and over again 
and then be bottled for use as a starter on another batch 
of plates. Each successive exposure should be longer 
when the old developer is used. 

Another excellent quality of hydrochinon is the 
beautiful tone of its deposit, a fine, velvety engraving 
black, and magnificent clearness in the shadows. I 
have never used a develop(>r that pleased me better. 
It has also given me better tones and as pure whites on 
bromide paper as the regular oxalate developer. I 
have not tried it on negative paper or films, but I ven
ture to say it will prove j ust as valuable. 

The developer keeps well, the negatives are pure in 
color,' and of any strength that you desire to make 
them. 

I t is advisable to develop without the use of bromide. 
If the plate is overexposed,  simply comm ence with 
one-half or one-third the stated amount of No. 1. Car
bonate of potash answers eq ually as well as soda. 

11 Safe Medium for Retouching Unvarnished Nega
tives.-Karl Klauser, in the Phil. Photo., recom
mends the following : I produile the desired .. matt " 
surface by crushing and powderi ng on a glass plate a 
small lump of resin, and adding to it about a third of 
its bulk of ashes of cigars or cigarettes. This addition 
will nentralize the too sticky quality of the resin. Put 
the mixture in a bag of old, well-washed muslin, daub 
the part to be retouched with it until a very small 
q uantity of it sett'es on the negative, and finish by 
rqlJbiri� lightly with your finger over the desired part. 
A surprisingly small part of this dust will be sufficient 
to completely deaden the surface and render it fit for 
the penCil. ' 

• � eO •• 
Kirchhoff and SpectrnlD Analysis. 

Gustav Robert Kirchhoff, whose brilliant discovery 
of the significance of the shadows of the spectrum has 
done more for science than any other discovery of this 
century, died very suddenly a fortnight ago, although 
for some years back he has been in delicate health. 
Professor Kirchhoff was born at Konigsberg in 1824, 
and had, therefore, only reached his sixty-third year. 
It is now exactly forty years since he entered the U ni-

. versity of Berlin as a p"ivat docent, and in 1850 he was 
called to a chair of physjcs at Heidelberg, where, in 
com pany with Bunsen, he carried on those researches 
wh ich at last resulted, in 1859, in the discovery which 
at once raised him to the first rank of natural philoso
ph .. r". a.nd opened a Dew' "r .. in tho history -of c1=ioa.1 
analysis. 

It was in 1814 that Fraunhofer studied and carefully 
m apped the dark lines in the solar spectrum, which 
have since been called by his name, and what Kirch
hoff did was to show that these lines are a nature-given 
index-a tabulated and true statement of the consti
tuent elements of '"the sun. Upon this discovery is 
founded that system of analysis which has led to the 
greatest strides in astronomical science since alicient 
times, and to the most searching analytical process 
available to the chemi!;t. Before Kirchhoff's pi me, 
philosophers had observed that the light emitted by 
bodfes in the incandescent state was capable of some 
useful application, and it had also been imagined that 
Fraunhofer's lines bore some relation to the composi
tion of the sun; but the ideas were ill-defined. 

It is well.known that sodium salts impart a yellow 
color to a Bunsen flame, and that potassium gives a 
violet. A mixture of thEiSe com pounds gives a yellow 
color only, that color hiding the potassium flame; but 
under certain conditions of observation the violet color 
becomes prominent, and if a ray of light from such a 
flame be passed through a prism, the yellow and the 
violet, owing to their different degrees of refraction, 
are separated. This Kirchhoff observed, and more 
tqan this, tor he showed tb.at th e  yellow sodium ray 
alway.s appeared. in the spectrum at one pl}-rticular spot 
as a hright y�llow band, unalterable in position and 
intensity, no matt�r what the conditions of observa
tion might be. So also' with potassium and all other 
elements, each had its particular line or lines on certain 
parts of the spectruI\l. The apparatu� which Kirch
h6JI employed in.his investigation is callec1 the spectro-
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scope. It is simply an arrangement whereby a narrow the solar spectrum, and this discovery is 'DOW ntilized 
ray of light is thrown on a prism, and the spectrum in meteorological observations. Even in such a hercu· 
formed is viewed through a telescope. The best forms lean operation as steel making by the Bessemer process 
of the apparatus are provided with three telescopes, the spectroscope has been found to detect the change 
two for forming and conveying the narrow rays of light in the flame which marks the completion of the pro· 
to the refracting medium, and the third for observing cess. In pharmacy, also, it has its applications. The 
the spectra formed. One of the spectra is the spectrum late Mr. William Southall WItS the first to notice (1869) 
of pure white light, necessary only for comparison with that most of the Pharmacopooia preparations gave 
the spectrum of the substance under examination. spectra containing lines peculiar and constant to each. 

Kirchhoff had not proceeded far with h is investiga· Subsequently Mr. William Gilmour (Edinburgh) took 
tion before he observed that there was a distinct simi· up the subject, and showed that the spectroscope could 
larity between certain of the dark lines of the solar tell with SOUle degree of accuracy the purity and age 
spectrum and the bright lines of some of the elements; of tinctures, as well as their strength in some cases, 
for instance, Fraunhofer's, dark line D occupied ex· that other pharmacopooial preparations afforded char· 
actly the same position as the bright yellow line of the acteristic and interest,ing absorption spectra, and that 
sodium spectrum. This led to the supposition that the the spectroscope was an excellent means for the detec
dark line was in some way connected with sodium; and tion of ad mixture and adulteration of vegetable oils. 
he found that' when he passed a ray of white light We have by no means touched all the applications of 
through a sodium flame, the bright line of his sodium Kirchhoff's discovery; but that a great man has passed 
spectrum had vanished, and was replaced by a. dark away, and that the world is the better for his life, is 
line exactly like Fraunhofer's line D. Here was an ex- admitted wherever science has found a footing. -The 
planation of the dark lines. It was this-that the solar Chemist and Druggist. 
light, in its passage to the earth, traverses a belt of in- • , • , • 
candescent elements surrounding the sun. Fourteen The Crowning AchievelDenC oC OphthallDlc .or�ery 

of the known elements, all metals, were in this way oC tbe Present Century. 

found to be present in the sun's constitution. From Under this title Dr. L. Webster Fox describes in the 
these investigations of Kirchhoff's has sprung an en- Medical and Surgical Reporter Professor Von Hippel's 
tirely new system of observation of the heavenly operation for the transplantation of the rabbit's cornea 
bod ies, wh ich has enabled astronomers not only to to that of man. By this operation Von Hippel has reo 
prove the constitution of the planets and of stellar and stored sight to an eye practically blind, and Dr. Fox 
nebulous bodies, but also their position in the cycle of predicts that it has a brilliant future in doing this kind . 
creation and the surface cba�ges which they are con- of work. He saw the patient upon whom the first suc
tinually undergoing. To the chemist the discovery cessful operation was performed, and learned its tech
has been no less eventful. It places at his disposal an nique. We cannot do better than furnish to our read· 
analytical method which, for delicacy and precision, ers Dr. Fox's very clear and complete description. 
cannot be surpassed. The patient operated upon was a young, health y 

The first fruits of spectrum analysis was the dis- peasant girl, nineteen years of age, who suffered with a 
covery of the metals rubidium and cresium in 1 860-61, leucoma of the cornea of the right eye, obscuring 
by Bunsen and Kirchhoff. Crookes followed with the vision to such an extent that qualitative perception of 
new metal thallium, and indium, with several other light only remained. The leucoma simplex obscured 
elements, have since been added to the number the central portion of the pupil, leaving, however, a 
of the elementary constituents of the earth's crust, circle of clear cornea at its outer margin, probably two 
the latest being germanium, discovered by Dr. Carl mm. wide. The instrument devised by Prof. Von Hip
Winkler w ithin the past two years. All these we pel for performing this operation is most ingenious. 
owe to th e spectroscope. It is th e  final court The treph ine is driven by a clockwork and the cylinder 
of appeal to which the chemist resorts when there is is graduated so as to regulate its cutting depth in the 
any doubt about the identity of either a new or an old cornea. The leucomatous cornea opposite the pupil 
element. The precision a-nd delicacy of t.he spectro- was removed by this instrument. The eyelids were 
scope may be j udged by the fact that it is capable of separated by an ophthalmostat ; then, under the influ· 
detecting about a two hundred millionth part of a trrain ence of cocain�, the trephine was placed on the cornea 
Of a sodinm salt. A six millionth part of a grain of a perpen atcmar-ta1ts-pta;rre, lillecytlmlerso graduatea as 
lithium salt. may be detected by it, and it is only since to cut a certain depth, 0'7 to 0'9. This cylinder is then 
Kirchhoff's discovery that it has become known that put in motion by a spring clock motion, much after the 
lithium is a very widely spread element, although ex- manner of a Dudgnon's sphygmograph. The hand 
isting in such minute quantities as to be unrecogniz- simply steadies the instrument against the probe . 
able by ordinary methods. The possibility of detecting After the circular incision is made comes the most im· 
minute quantities of elements in the course of qualita· portant and delicate part of the operation, i. e., the 
tive analysis has had a wonderful influence in remould- dissection of the leucomatous tissue from Descemet's 
ing our ideas as to the localization of the elements. membrane. This is done by grasping the inner lip of 
There were some which were said not to be found in the incised tissue, and with the greatest care and pre
the animal and vegetable worlds, but the spectroscope cision this tissue is removed down to' the basement 
h�s dispelled the illusion. membrane lying in juxtaposition to Descemet's mem-

Mr. John Williams recently remarked that the photo- brane. If, after the removal of this circular piece 
grapher detects impurities in chemicals long before the of cornea, it is found that Descemet's membrane bulges 
physician; but the camera is far behind the spectro- \ forward through the circular open ing, which in alUlost 
scope in exactitude. The latter reveals too plainly every case it does, a paracentesis of the anterior cham· 
that the adage" To the chemist all things are pure " is ber is made at the corneo-scleral margin, relievin g the 
but a reversion of the true Ol'der of things, for it is intra-ocular pressure. 

-

difficult to get anything so pure that the spectroscope The rabbit selected from which to obtain the graft is 
do=not-d"Rruuvera-roretglrelem"nt'in'l1;; 'Mr. Orooke.o' -a.-young, hea.lthy doe. The ey<>"which is thoronghly 
discovery of thallium is not the only service which the cocainized, is drawn f�rward by an assistant who has 
spectroscope has enabled him to render to science, inserted under the superior and inferior recti muscles 
his papers on the" Genesis of the Elements," being two strabismus hooks. The eyelids are kept open with 
perhaps the best tributes which the philosopher can an ophthalmostat. The drawing forward of the globe 
offer to Kirchhoff's memory. Yttrium; the element enables the trephine to be inserted and watched more 
which Mr. Crookes has so long worked upon, does not accurately in its incision. The cut is made through 
give a spectrum in the ordinary manner, but when its cornea and Descemet's membrane. This graft is then 
salts are subjected to the electric spark in vacuo, the inserted in the incision made in the patient. A firne 
resulting phosphorescence gives a spectrum which is probe running through the cylinder of the trephine is 
quite characteristic. Moreover, a solution of an yttrium pushed down ward, forcing the graft into place. After 
salt, if placed in the path of a ray of light falling on the removal of t.he trephine the upper eyelid, which is 
the spectroscope, creates an absorption or discontinu- drawn forward and downward, is pressed against the 
ous spectrum of the element. That is to say, the solu- inlaid tissue, all being held firm by a pressure bandage, 
tion stops all rays of light but those which are char- delicately adjusted, the patient, of course, lying on his 
acteristic of the element, and these rays appear as hack. After three days the bandage is removed, and 
bright bands of color against a dark ground. For a th e eye examined. If the graft is in situ, it will pro
number of years Mr. Crookes has subjected yttrium to bably be somewhat hazy. If the edges have not turned 
fractionations, which do not alter its chemical proper- upward, a successful result may be prognosticated. 
ties, as far as ordinary methods can detect; but in t.he Dr. Hippel recently showed a second patient and 
course of tiI\le he has found that the fractionations demonstrated his operation before the Ophthalmologi
have visi bly altered. the absorption spectrum of the cal Society of Heidelberg. The patient was found to 
element, and he even hopes to show that the half-dozen have a visual acuity of No, and read Jaeger's No. 6, 
lines of the spectrum arise from yttrium molecules· from which it would be inferred that the new cornea 
which differ in some respect from each other. Whether did not clear up completely. -Med. Record. 
he will succeed in demonstrating this theory or not is .. j • I • 
hard to say, but undoubtedly his spectrum lines-or, To Color Iron Bloc. 
as he c'tlls them, "aritograph inscriptIOns from the One hundred and forty gramm es of hyposulphite of 
molecular world "-have it meaning as significant as the soda are dissolved in a liter of water (41 ounces to 1 
dark lines of Fraunhofer. But the spectroscope has quart); 35 grammes of acetate of lead are dissolved 
had more humble applications in science. in another liter (one and one-sixth ounce to 1 quart) ; 

Some years ago Professor Piazzi Smythe, the Astro- the two solutions are mixed, are made to boil, and the 
nomer Royal for Scotland, 'pointed �)Ut that on the iron is immersed therein. The metal takes a blue color, 
approach jjf rain there appears a characteristic band in such as is obtained by heating it. -Revue Scientijlque. 
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IMPROVED CONSTRUCTION OF GRAIN ELEVATORS. 

A system of building and arranging the machinery 
for the work in gl'ain elevators which is designed to re
duce the cost of erecting and equipping such estab
lishments, and whereby the work may be systematized 
and facilitated an d th e runn ing expenses reduced, is 
illustrated herewith, and has been patented by Mr. 
Joh n A. McLennan, No. 83 Metropolitan Block, Chi
cago, Ill. Fig. 1 is a transverse sectional elevation of 

but in different lines of bents. By this arrangement, 
also, both the receiving and shipping elevator boots 
may be put in the same tank, thus making a saving in 
the cost of construction, while (the transfer or shipping 
boot being on a lower level) th e transfer spouts may be 
passed below the rail way tracks and be stationary and 
yet out of the way, the loading of the two elevators to
gether causing only one bent to be obstructed, and the 
work of both the weighers and the machinery men is 
greatly facilitated. 

,. . .  , .  
Improvements In BaUerle", 

In batteries em ploying two liquids, it is of much im
portance to keep them separate, and hitherto this has 
been only imperfectly done. Again, in a single fluid 
battery, where the depolarizer is a powder, it is very 
difficult to prevent the contact of this latter with the 
positive electrode. 

are slightly cone-shaped, or tapered, in the same di
rection · from the thumb piece to t.he farther side, 
whereby the peg can be easily inserted to give suffi
cient friction, and, from the smaller diameter of the 
central p")rtion forming the junction piece, the string 
can be wound to better advantage, and with lees lia
bility of the peg slipping back. This is also of great 
advantage in tuning, the tuner not being so likely to 
gt�t a tone or two out of the way by a slight turn of 
the thum b piece as with the ordinary peg. A special 
peg is also made for the E wire string and silk string, 
as shown in one of the small figures, by which such 
strings can be as easily managed as the gil t strings. A 
reamer, tapered in the same direction as the pegs, is 

Fig. I .-McLENNAN'S GRAIN ELEVATOR. 

the elev_ator building, and Fig. 2 is a central longi
tudinal section above the bin floor. The cupola, run
ning 10ngitudinaBy with the body of the building, is 
divided i nto four floors, in the following order, from 
the top down-mach inery floor, garner floor, scale 
floor; and spouting floor-the latter immediately above 
the bin floor in the body of .the b uilding. Near the 
longitudinal center of the structure, as shown i n  Fig. 1, 

are located a series of end less elevators,. placed in p�i rs 
of .9.n_e receiving and one shipping ele"ator, and exteud-

MM. Dun, Montanus, and Hasslacher have neverthe
less succeeded by solidifying or gelatinizing one of 
the liquids; This preparation is not a bad cond uctor, 
and above all is not liq u i d, which is important in 
batteries where the depolarizer is a soluble metallic 
compound , as, for example, where t.he electrodes are 
composed, one of zinc, the other of lead or copper, the 
depolarizer being SUlphate of copper. 

Such an element \lan be thus mounted : On the bot
tom of a glass vessel a plate of zinc rolled into a cyl
inder or spiral is pl aced, to which a conductor in
sulated w ith gutta percha is attached. By adding 
starch to caustic soda a gelatinous wass is obtained, 
which is first liquefied by h eat, and than poured into 
the vessel until its le�el rises one centimeter above 
the zinc plate. After cooling, two pieces of wood are 
placed across the glass yessel to which the negativ e  
electrode i s  suspended, com posed o f  a perforated plate 
of lead, bent into the shape of a basket, in which crys
tals of sul phate of copper are placed. When the 
second conductor is connected to this plate, water I 
has only to be added for the bat.tery to be in working 
order. -Re'OUe Scientifique. 

.. .. . . .  
AN IMPROVED ORE JIGGER. 

A si mple and effective device for washing and sepa
rating ora is represented in the accompanying i llustra
tion, and has \;leen patented by Messrs. David Hill and 
George W. Hall, of Georgetown, Col. The inclosing 
walls form large main compartments and small side 
com partments, th e latter communicating with the large 
COlIl{)lutments below the partitions and vertically mov
ing gates sho wn. The smail compartments are closed 
at the top by a block, in a chamber of which is fitted a 
rotary valve, operated by a crank and connecting rod. 
A constan t pressure of ai r, steam, or gas is supplied to 
the interior of t h e  valve, and the reciprocation of the 
val ve admits intermittent sudden blasts u pon the sur
face of the water in the small compartments, suddenly 
forcing the water down ward there and correspondingly 
elevating it in the large compartments, thus causing 
pulsations which wash and separate the ore upon the 
perforated table:; j ust above. The course by which,the 
compressed ail', etc. , is supplied to th e valve, and thence 
admitted to the compartmen ts, and of its escape 
through the exhaust, is indicated by the arrows. The 
intensity of the pulsations is regulated by raising 
and lowering the gates, which are provided with racks 
to engage with pinions upon shafts proj ecting from the 
side of the water tanks. 

.. . . . . 
Fig. 2.-McLENNAN'S (HtAIN .t;L.t; VATOR. - �- �- - J[N"-IlIU"KOTlSD vrOLrN :r UNrmt rEO:. 

A straining peg for violins, which is easy to turn and 
ing below the basement floor, preferably through the not lilible to fly back, nor stick in damp weather, and 
same tanks, which are made of two depths, forming with which the different strings are more readily tuned 
hoppers for the recei ving and the shipping elevators exactly as desired than is possible with the ordinary 
and the boots thereof. The elevators extend to the straining peg, is represented in the accompanying 
machinery floor, and �re all operated from the sallie ill ustration; and has been patented by Mr. Samuel W. 
shaft, a spout being attached to the head of each ele- Wilcox, of Milford, Mass. (lock box No. 44) . . It is com
vator to discharge the grain into either a receiving . posed of a handle piece and a foot piece, connected by 
garner or its adj oining shipping garner, at; shown in It junction piece of metal of much smaller diameter 
Fig. 2, these garners each occupying a separate bent in than the adjacent ends, the end of the string being 
the building. Below these garners, and on the scale h eld in this j unction piece in a sInall hole made to 1'(:1-
floor, are located, respectivel y, the recei ving hopper ceive it. 'fhe parts of the peg which have their h old 
and the shipping hopper scales, likewise arranged ill in the violin head, on either side of the j unction piece, 
pairs, and in the sallie relation with the bents of th e 
building and with the receiving and shipping elevators, 
there being an arrangement of spouts for directing the 
grain from the scales to the bins, or to any of the pipes 
for loading the can;, as i ndicated in Fig. 1. The lower 
ends of the bins may also be connected with th e trans
fer or shipping elevators by the spouts leading there
from to the lower portions of the receiving hoppers. 

The distance between the pairs of elevators is gov
erned by the length of the cars in use, as there must be 
the length of one cal' between each pair, in such man 
ner that all the cars in a line may be unloaded simulta
neously, the construction being such that both re
ceiving and shipping may be conducted at the same 
time, with no loss. of time or labor in shifting gangs of 
tneIl; as is unavoidable under the old system, where the 
receiving elevators are placed in one line, leaving the 
distance between each elevator nearly the length of a 
car, and locating the shipping or transferring elevators 
in one or more lines paral lel to the receiying elevators, HILL AND HALL'S ORE JIGGER. 

WILCOX' S TUNING PEG FOR VIOLINS. 

also shown, b y  means of which the holes may always 
be kept in perfect gauge for the accurate fitting of tIle 
pegs. .. . . . .  

AN IMPROVED VERMIN EXTERMINATOR. 

A device to facilitate the ej ecti ng of sulphurous ,or 
other acid or destructiv·e fumes or smoke i n to the 
holes or places wh ere vermin resort is represen ted in t� 
accompanying illustration, and has bee� patented by 
Mr. Wm. A. Loughry, 

' 

of Odessa, Buffalo Co. , 
Neb. It consists of a 
metallic c y  I i  n d e l'  or 
tube w i t h  f u n n e l 
shaped nozzle, fitted at 
its rear end wit h a re
movable cap, a piston 
being fitted to work 
within the cylinder, and 
operated by a rod pass
ing through a hole in 
the cap, such rod hav
ing either a metal or 
wooden handle. The 
slllall figures represent 
back, front, and sec
Llunal VIe w" of the pia-
ton, which is of an in
verted cylindrical cup 
shape, w ith its side split 
so that the ends oyer
lap one another, the rod 
being secured to the 
back of the piston by a 
cross arm or brace eX
tending over a central 
aperture in the back of 
the piston, the aperture 
being closed by a self
s u p p o r t i n g  ·v a l v e  

LOUGHRY'S FUMIGATOR. 

adapted to close iil the forward stroke of the piston. 
The cap at the rear end of the cylinder is similarly 
fitted ·with a self-supporting val ve, controlling an 
aperture on one side of i ts  center. The valve con
struction is simple and effectiye, neither the valves nor 
piston requiring packing liabl e to be inj ured by jets 
of flame, smoke, or products of combustion, while the 
parts are not likely to bind froUl expansion. In 
operation, the cylinder is charged with the necessary 
combusti ble and medicated material, as with hay, 
straw, etc. , sprinkled with sulphur or carbolic acid, 
and, the material having been fired, the piston is 
operated to force the fumes or smoke into .t,he holes or 
places where the vermin may be concealed. Th� 
valvein the cap at the rear closes when the piston is 
being drawn backward·, but opens when the . piston is 
being forced forward. I n  the latter movement the 
valve in the piston closes, causing a continuous 
stream of smoke through the nozzle, while there is no 

bll.ck suction. 
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AN IMPROVED SHOEMAKER'S PEGGING .JACK. 

A jack by which the last may be Necurely supported, 
and held in an inclined, vertical, or horizontal position, 
or revolved in an inclined or horizontal position, to 
facilitate the pegging, heeling, and finishing of a boot 
or shoe, is illustrated herewith, and has been patented 
by Mr. George Dorwart, of No. 4628 Ridge A venue, 
Roxborough, Philadel phia, Pa, Two circular plates 
are mounted upon a box st,and, the upper plate adapt-

DORWART'S PEGGING JACK. 

ed to refolve upon the lower one, and both plates being 
held in contact. Th.e lower plate has a rear peripheral 
extension hinged to a block rigidly secured to the table, 
whereby both plates may be carried upward to a verti
cal position when desired. To retain the plates in their 
normal or horizontal position, there is  a spring catch 
secured to the front side of the stand, and engaging 
with a lip integral with the lower plate. A post is cast 
integral wit:h or attached to the outer face of the upper 
plate, a pin which holds the last beiQg adj ustably held 
i n  a longitudinal aperture of the post by a set screw. 
Opposite the post; upon the upper plate, and near its 
periphery, is cast a lug u pon which is pivoted a stand
ard adapted to carry the toe rest. This standard has 
at its base an inwardly projecting integral arm, resting 
upon the center of the upper plate, there being at the 
central point a recess in alignment with apertures in 
the two plates and in the bed of the stand. Through 
these apertures, and in contact with the arm of the 
standard, a rod is projected haying a bearing at the 
lower end upon a treadle plate, the treadle, immediate
ly below the lower end of the rod, having a rubber 
cushion. By pre<'sing upon the treadle, the arm of the 
standard which carries the toe rest is raised to give an 
elevation to the last, which is 
returned to its normal or hori
zontal position, when the foot. i s  
removed from the treadle, by 
the coil spring. 'I'he toe rest 
snpported upon the standard is  
capable of  being detachably and 
adj ustably secured thereto in  
mafiy mrrerent ways, Figs. 2 and 
3 showing · other methods of at
tachment. 

• I 

Jtitltifit  �1Utrtt .al. 
road, the engine will run for about one mile before the 
air charge in the boiler becomes exhausted. The air 
compressor exhibited consists of a vertical engine with 
two steam cylinders each 12 in. diameter and two air 
cylinders each 8 in. diameter, the air being compressed 
in two stages to a final pressure of 400 lb. per square 
inch; The air is taken in at the top of the piston, and 
compressed through a water chamber into an annular 
space on the under side of the piston, whence it is  de
livered through a copper coil, immersed in water, to a 
receiver from which the locomotive obtains its supply 
of air, very much in the same way as an ordinary 
steam locomotive receives its supply of water through 
a hose. 

The compressing machinery is usually placed on the 
surface, and the air under pressure is taken down the 
shaft and along· the workings in wrought iron pipes, 
receivers being installed at �uitable places throughout 
the mine. Each receiver has a cock and filling pipe 
with swiv-el joints attached, by means of which a loco
motive coming up to the receiver can be supplied with 
a fresh charge. The whole operation of stopping, 
charging, and starting again is said to occupy scarcely 
a minute. 

The engine is constructed for a working pressure of 

75 lb. , and the reducing valve, by which the air pres
sure in the reservoir is reduced to whatever IIlay be re
quired for the working of the line, is fitted to the reser
voir shown in our i llustration immediately behind the 
buffer plate. It might seem at first sight that the 
double conversion of energy entailed in this system 
would have the disadvantage'of a low total efficiency, 
but as compared with rope traction this objection need 
not be considered. Mining engineers are accustomed 
to lObe as much as 50 per cent, and in some cases 80 per 
cent of the total power available on the rope alone, and 
in coal mines, where fuel is cheap, the question of effi
ciency is not of great importance. On the other hand, 
a slDall locomotive, the speed of .which is at all times 
under perfect control, has great practical advantages 
over the cumbersome method of rope traction, and it 
is no doubt due to this quality that these little mining 
locomotives are beginning to find an extended use.-
Industries. 

. . .. . .. 
A Large Shell t'er the Dynamite Gun. 

Brown & Bros. , of Waterbury, have completed the 
shell for � projectile of enormous size, for the dynamite 
gun to be used on t.he new cruiser now being built for the 
government. It is a seamlel!B drawn braes-l5helI, 1Heet 
8 inches long, 14 inches inside diameter, three-sixteenths 
inch thick, - and weighs 200 pounds. The shell with 
its conical head is all in one piece, being forced into 
shape by a heavy hydraulic ram. The drawing of 
the shell was witnessed by Lieut. Zalinski and G. H. 
Heynolds, consulting engineer of the Pneumatic Dy
namite Gun Company. The shell is intended to carry 
600 pounds of explosive gelatine, shells carrying 55 

pounds only having been used in · the recent experi
mental trial in New York harbor, when a small ves
sel was demolished at a distance of a little over a mile . 
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AN IMPROVED RAILROAD SIGNAL. 

A signal especially adapted for use at curves in . rail
road tracks, as a warning to engineers and trainmen 
that a train is on the curve close in front of them, or as 
notice that the track is clear at the curve, and likewise 
adapted for use at crossings, to signal the approach of 
a train, is shown herewith, and has been patented by 
Messrs. David Vinton, JI'. , and F. H. Vinton , of 
Williamsburg, Mich. The signal is supported by a 

VINTONS' RAILROAD SIGNAL, 

post at one side of the track, and consists of a box 
glazed at opposite sides with red and green glass, 
adapted to hold a lamp or lantern, and fitted to revolve 
on top of the post. A shaft is held in lugs fixed to the 
post, two rollers being journaled on the shaft, t'le roll
ers carrying rigid arms which stand at right angles to 
each other, and are connected at their outer end!! by 
rods with diagonall y opposite corners of the revoluble 
signal. In a box at the base of the post is ,iournaled a 
drulll, connected by cords with the periph eries of the 
rollers, so that the turning of the dru m in one d irection 
will pull the signltl one qllltl'ter Itl'Qund, to d is.pla.y a 
different colored glass , and turning the drum back 
again will return the original signal to place, the red 
and green glasses with the lamp adapting the signal for 
day and night use. A rope or chain attached to the 
drum extends a distance along the track, being con
m'cted at its farther end with a roller jonrnaled in a 
box carrying an arm adapted to be struck by a trip bar 
on the locomotive. A rope or chain extends, in a simi
lar manner, . from the signal post ' to a trip arm in the 
opposite direction. 'Vith this arrangement, when that 
pcrrtion of the track between the trip arms is clear of 

trains, the trip arms wil l . both 
lean away from the signal, but 
' the tri p bar of an approaching 
locomoti ve, striking and throw
ing over the first trip arm, draws 
on the rope to turn the signal, 
th us indicating that a train is 
on this section, and at the saIlle 
tillle swings over the. farther sig
nal. which is also struck by the 
trip bar of the locomotive in 
passing to tur.n the signal back 
again to safety. The tri p arms 
or levers are to be set at a suffi
cient d istance apart, .and away 
from the signals, to give am ple 
time for a train to pass safely 
from or clear of a curve in the 
track where the signal may be 
placed. 

Trees and Solis. 

COMPRESSED A I R LOCOJ[OTIVE 
FOR UNDERGROUlfD HAULAGE. 

Am.ong . the varioWl systems of 
underground haulage shown at 
the Newcastle exhibition is one 
employing compressed air, and 
which deserves special mention. 
This system has been introduced 
by the Grange Iron uompany, of 
Durham, and is in use in several 
pits in that district. We illus
trate, in the annexed engraving, 
the- locomotive exhibited at N ew
castle. It is a four-wheeled en
gine, with inside cylinders, . and 
the portion which in an ordinary 
steam locomotive would be the 
boiler is replaced by a cylindrical 
reservoir containing air under 
pressure. , This locomotive has 
been shown in action since the 
opening of the exhibition, and 
drawing generally four tubs, but 
sometimes six; each weighing 

COMPRESSED AIR LOCOMOTIVE FOR U NDERGROUND HAULAGE. 

Many have observed . that in 
some localities trees of a special 
variety abound, while in the 
same vicinity other kinds. flour
ish, and yet none of the kind 

found i n  another part of the 
same town. Some one h as dis
covered that pines and their com
panions. the birches, indicate .a 
dry, rocky, sandy, or gravel 
soil ; beeches a dryish, chal ky, 
or gravel soil ; elms and limes a 
rich and somewhat da,m p SQil � 

25 cwt.. The total weight of the engine is about 2 ton�. 
The cylinders are 4 in. diameter by 7 in. stroke, and 

the engine runs on a 33� in. gauge. On a fairly good 
and level road it will exert a tractive force of 500 lb. on 
the drawbar, allowing a maximum load of 12 tons to 
be hauled. When drawing 5 tons on a fairly good 

The new 150 ton Kru pp gun now being built will carry 
a shell 15� inches diameter and 5� feet long. This 
shell will weigh 2,319 pounds and require 1,067 pounds 
of powder to fire it. The difference in the cost of mak
ing and employing these two varieties of guns, carrying 
shells of about the same sizEl, is something enormous. 

oaks and ashes a heavy clay 

soil ; and poplars and willow a low, dam p, and marshy 
soil. Many of these trees are found gro wing together, 
and it is only when one species predominate!\ in 
number and vigor that it is truly characteristic of the 
soil and t.hat portion of the atmosphere in connection 
with it. 
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OUlL ]lEW lIAVY. The Atlanta has made a. trifle over 16 knots under A. BellUU'kable Petroleum. Well. 

e 

When a maritime nation, once known for its prowess favoring conditions. The Russian paper Oaspian gives the following i n-
on the high seas, snffers its fleet to fall into a decline, The twin screw steamer Chicago, Uke the Atlanta, teresting details of one of the largest naphtha fountains 
refusing either to nMlnforce or improve it for nearly a ill an unarmored coal-protected steel cruiser. Here ate ' yet . known, which ' has lately broken out near Baku, 
quarter of a century, the result of its flrst efforts to her dimensions : and which threatens to inundate all Balakhani. ThE! 
build and equip a fleet after new and improved designs Length between perpendicnlars . •  _ .  . • . . . . . . . . . • .  815 ft. naphtha, owing to the pressure of the gases which ac-
may not improperly be (',aIled a new navy. It is this Length on water line . . . . . . . . . . . . . .  . . . . .  . . .  . . .  325 ft. company it, rises to a height of 280 feet to 4.0 feet, and 
nucleus of a new navy, this flrst endeavor to construct Length over all . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  384 ft. 4 In. is carried away by the wind to a great distance, falling 

Depth, garboard strake to underside of �I'ar ships worthy to bear aloft our glorious ensign, that we deck. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . .  84 ft. 9 in. like fine rain at the more distant parts of the district, 

illustrate in this nnmber. Height of gnn deck port sill from load water line 10 ft. but near the fountain coming down in torrents that 
In the old-time war fleet the ability to flght its way up Height of spar deck port 8111 from load water form riyers ' and streamlets. Further on it falls like 

to close quarters with the enemy, and even to haul up line. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  IS ft. 6 In. sleet, and settles in a layer on all the buildings in the 
alongside and lay him aboard, was 80 necessary attribute. Breadtb, extreme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48 ft. 2* in. neighborhood. These naphtha rivers flow for a dis· Draught of water at load line, mean . . . •  . . . • . . • . . 19 ft. 
Recent improvements in heavy rifled ordnance has Displacement . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  4,500 tons. tance of more than half a mile, and pass through 
changed this ; the art of I\ttack has advanced beyond Area of plain saii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,880 sq. ft. wells, works, reservoirs, and inhabited houses, etc. 
that of defense, and the big rifle being able to pierce Complement of men . . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  800 Unfortunatt'ly, all the reservoirs in the neighborhood 
the heayiest armor that can be floated, modern naval 

Battery-fonr S inch long breech loaders in half were full when the fountain broke out, and the oil was 
turrets, eight 6 inch and two 5 inch on gun 

warfare has been reduced to a pounding match at long deck. thus wasted. Owing to the stillness of the atmosphere, 
range, in which the resnlt depends on the relative skill Indicated horse power . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,000 at one time the gases which accompany the naphtha 
of the competing gunners, or to the destructive powers Sea speed. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 knots. spread in a heavy layer for more' than 280 yards, filling 
of other implements and engines of war, according to Capacity of coal bnnkers . . . . . . . . . . . .  . . . . . . . . . . . .  940 tons. the houses and placing their inhabitants in a most dan' 
the conditions under which the �ombat is waged. Thus The outside plating is -h of an inch in thickness, gerous position, especially at night, when fires were lit. 
the fleet of to-day consists of the heavily-armored war weighing 23 pounds to the square foot, having a double The sand and dust thro w n  up by the fountain form a 
ship, which may also be a ram, that is to say, fitted plate at the water liue reaching to within 70 feet of the hill of considerable size, and have buried the boiler 
with a steel spur projecting under the water in front of stern, and a great steel spur forward for ramming. She house of the mining company 's works, and all building! 

her forefoot; the commerce destroyer, a swift, light- can go 3,000 miles at a speed of 15 knots, and twice that in close proxim ity to the fountain. There is no doubt 
armored vessel ; the floating battery, intended for harbor at reduced speed. that any exposed flame would set the whole district, 
defense ;  the torpedo boat, and the torpedo catcher, in- In her battery there are four 8 inch rifies, each of 12 from the mining company's works to the Sabounchi 
tended to beat off the torpedo boat, or frustrate its at- tons, the same being mounted on the spar deck in pro- railway station, in one blaze. Many efforts have been 
tempts to come up and discharge projectiles. In our jecting half turrets, the trunnions being about 20 feet made to stop the fountain, but all proved unavailing, 
illustration we show the four ne w  steel cruisers, above the water line. Added to this there are six 6 for after flve or six hours the fountain would agaiD
Chicago, Atlanta, Charil'ston, and Baltimore ; the dis- inch breech loading · rifies, each of four tons. mounted burst forth with all its former vigor. For some days 
patch boat Dolphin ; a torpedo boat ; and last, but by on the gun deck in broadside. In recessed ports aft the fountain has been left to play without hinderance, 
no means least, the dynamite cruiser. are two 5 inch guns. A secondary battery of rapid- and has increased in power. Thanks also to a strong 

It is not our purpose to enter here into a discussion firing six pounders completes her armament. and changing wind, the naphtha has been scattered in 
of the merits and defects of these vessels, or to compare The principal features of the dispatch boat Dolphin every direction, turning the whole distrillt into a pe-
their powers with those of the Europeau fleets, confin- are : troleum s wamp. The naphtha pours from the roofs 
ing ourselves as closely as possible to a mechanical de- Length'between perpendiculars . . . . . . . . . . . . . . . . . . . . . . . . 240 teet. of the houses, on to which also fall the earth anq 
scription of them as they are. All were built from de- Length, extreme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256·5 .. stones carried up by the oil. 

si�ns furnished by a board of naval experts, be it said Breadth, moulded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81'8/i .. • , • • •  
Breildth, extreme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 Chicago &0 Have a Garbage CrematorYe containing SOlle of the best talent in a navy by no means Depth from top of doors to top of main deck beams . . . .  1S·25 .. 

deficient in that respect. These four vessels are con- Depth from base line to top of main deck beams . . . . . . . .  20'07 .. The City Health Department of Chicago is directing 
structed of steel, made in this country, having a tensile Top of main deck at side above load water line . . . . . . . .  6'28 " considerable attention to the question of getting rid 01 
strength of about 60,000 pounds to the square inch, and ' Mean dranght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14·25 .. the city garbage. Health Officer Thompson has, ac-

Displacement at mean dranght . . . . . . . . . . . . . • . • . . . . . . . .  1,485 tone. d' t th I: d t ' 7 117 ld b t D M '  a ductility in eight inches of quite 25 per cent. Here Complement of men . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  80 cor mg 0 e n us na. .. or , een 0 es o1Oes, 
are the dimensions of the Atlanta : Battery-()ne 6 inch pivot, four revolving cannon. Iowa, and witnessed the workings of the garbage crema' 

Length between perpendiculars . . . . . . . . . . . . . . . . . 270 feet. Indicated horse power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,800 tory�in that.city, of which he says : " The furnace is IS 
Length on water line . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  276 " Speed . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 15 knots. feet long by 4 feet' 6 inches wide, has a capacity of 50 
Length over all . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 288 " Capacity of coal bunkers . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  810 tons. yards of garbage daily, and cost, with the bJlilqing. 

. Depth from garboard strake to nnderside of super- • . . 

. .  �deck.- .-�- . - . - -� . .  - . � . -"-7-. . � ." Her armament consists of one 6 inch breech !oading about $1 ,700. About two feet from the bottom of the 
Height of main deck port sill from load water line 1 1 " rifle set on a shifting pivot--lirid four 47 .mm. revolv� furnace is a solid iron plate, and above that, and upo� 
Freeboard at extremities of snperstructnre . . . . . . . .  9 "  ing guns. The Boston is a sister ship of the Atlanta, which falls the substance to be burned, is a heavY iron 
Breadth, extreme . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . 42 . . . and similar to her in dimensions and armament. '1'he grating. In the cen ter of the furnace is a cirqular hole, 
Dranght at load water line, melln . . . .  . . . . . . . . . . . .  . 16 " 10 in. torpedo boat shown in the illustration is said to have 1 d b ' hi h h h I Displacement at water line . . . . . . . . . . . . . . . . . . . . . . . . 3,000 tons. C ose y a trap, Into w c was t rown, w ile 
Area of pl81n sail. . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . .  10,400 sq. fe�t. made 19 knots along the measured mile. She is in- watched it, two dead horses, seven dogs, eighteen bar-
Complement of men. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 tended to run upon the enemy at nightfall, in thick rels of garbage, three hods of manure, fifteen busht'ls 
Battery-fonr S inch and six 6 inch B. L. R. weather, or when the smoke of battle conceals her of rotten eggs, and three barrels of rotten flsh. This 
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movements, either strike him with a spar t orpedo, or was all consumed in one hour, with no offensive smell 

Capacity of coal bunkers . . . . . . . . . . . . . . . .  . . . . . . . . . . 580 tons. direct upon 1!im torpedoes of the Whitehead type from the combustion and no smoke. The furnace was 
Eight transv�rse bul kheads extend up to the main when close aboard. cold when star ted. 

deck, there being thus nine main compartments, the The most interesting of all, because of its novelty and " There are two fires, one in front and another in the 
engines taking up one. Throughout the spa('.e occupied the terrible weapon it wields, it! the dynamite cruiser. rear. The rear fire was started first. The refuse is 
by the machinery there are longitudinal bulkheads on She is fitted with a gun sixty feet long, i n  reality a dumped upon the grating through the m anhole, thus 
each side, which are filled with coal lying eight feet brass tube from which is impelled by means of com- being kept away from the fire, so as not to extinguish 
thick as side protection to the engines above the water' pressed air charges of explosive gelatine. This is an it. The heat from the flames in .the front and rear 
li ne, and five feet thick below the water line. These coal American invention, and of its utility an authority rapidly dries the matter, and soon all is burning. The 
bunkers have a possible capacity of n�arly 800 tons ; says : theory of the inventor is that if there were only one 
the . .  ship ha.ving the power to steam 2, 500 miles under " The torpedo shellt! projected by the I>neumatic tor- fire, the combustion would be offensive. The draught 
full head and about 5,300 slowed down. In all, the At- pedo gun ca!l �t�ai� the range of . t'!o �iIes_ in 

_
a�out carries the smoke to the rear fire, which consumes the 

lanta has seventy-three water-tight cOlD partlllents� twenty-two seconos, ana they can De Oirecfeq at .the noxious gases ana destroytl all-germe. " 
The pumping power of the pumps, steam and circular, e�emy much more acc�r?'tely than appears pOSSIble The Des Moines crematory is simple. and considered 
is together 2 500 tons per hour : and should I\ny cow- With the others. If m1sslDg the target, the only ex- by Mr. Thompson as etIective as any that he ' has ex
partment be �hot through, the �hole of this great suc- penditure is the shell and its charge, a

.
nd a large n�m- a�ined, and it does not require much labor to attend 

tion . power could be concentrated to keep it free of ber .can be showered upon the enemy 10 a short perlOd it or consume much coal to operate it. The authorities 
wat.er. Then there are hand pumps that can be con- of t1�e. A much larger number can be �t�red and of Chicago are bound to erect a garbage- consuming 
nec.ted with any one of the seventy-three water-tight carried than of other torpedoes. As an 

.
auxl i1ary arm, furnace of some kind, and accordif}g to Health Officer 

compartments. Over the machinery there is a steel placed for defense of harbors and fortIfications, they Thompson's report, the one above described is the on8 

deck 1� inches thick. The sh ip has a double bottom can be brought into use a.t the tim? wh�n �h� enemy's most likely to be tried. 
and a. bilge keel. Her outside plating is 23 pounds to �eet come to closer quarters, t�at IS, w�thm ItS effec- • , • • .. 

the .square foot. The engine is of the three cylinder t�ve range of, at present, two mlles: It IS hardl.y ques- New Invention In (JaUco Printing. 

compound horizontal order, of 3,500 H. P. indicated, tlOned that the course of au actlOn may b�l�g the A correspondent writes to the British Mercantile 

having one 54 inch high pressure cyli nder and two co�nbatants to such close q
.
uar�ers. In .addltlOn to (Jazette : . .  The ' simultaneous ' process of color print

low pressure cylinders, 74 inches in diameter. The shaft thIS, these torpedo shell· proJec.tmg .machmes may be ing promises to entirely revolutionize some classes 01 

is 16 inches at the main journals and of steel ' the placed on board of swift-moving boats, which could calico, velvet, and velveteen printing, and also the 

screw . 17 feet' in ' diameter, with � mean pitch 'Of 20 approach a b�l eaguel'ing fleet within a wile and deliver printing of advertisements in colors. The novel ch ar

feet. There are eight horizou tal return tubular steel a most damaglDg flre. Where the enemy has succeeded acter of the ' simultaneous ' process will be at once un

boilers apportioned into two sets by a water· tight in removing existing torpedo .obstructions, these ma- derstood when I men tion that by it, if required, 1, 000 
bull, h�aJ. Naval Constructor Bowles thus describes chines can shower its pathway with torpedoes which, shades could be printed off at one impression. In

the battery of the Atlanta : when the depth is suitable-say 50 or 60 feet, or less- stead of using en graved rollers as in ordinary calico 

.. Outside the forward port angle and the after star- can be arranged to explode either directly upon reach- printing, or stones as in the case of colored advertise-

board angle of the superstruct.ure, an 8 in('h long rifled ing the bottom, or at any desired interval. ments, the designs of pictures are ' built up ' in a case 
of solid colors specially prepared , somewhat after gun will be mounted in a barbette about 3 feet high, • , • • .. 

bnilt of 2 inch steel plates. The forward gun has a Plre and W.,.,r ProoC Paper. 
the style of mosaic work. A portion is then cut or 
sliced off about an inch in thickness, and this wrapped train from 40° abaft the beam on the port side, sweep- I  A. paper that resists the action of both fire and round a cylinder, and the com position has only to be ing the whole deck forward to 30· abaft the beam on water has, it is said. been recently in vented in Ger- kept moist and any n umber of lm pressions can b e  the starboard side. Similarly for the after gun. With- many b y  a Herr Ladewigg. The manufacture i s  ac- printed off on calico, 'velvet, o r  velveteen, the colors in the superstructure six 6 inch B . L. R. will be mount- comp)ished by m ixing 25 p'arts of asbestos flber with being thoroughly • fast. ' " ed, two on each broadside, with a train of ' 60° before from 25 to 36 parts of aluminum sulphate, and the • • • I _ 

and aba.ft the beam ; one, forward in the starboard mixture is moistened with chloride of zinc and tho:. THE fast looomotives used on the " two hour " trainl 
angle of the luperstructure, may fight either through a roughly washed in water. It is thf'n treated with 80 1 of the Pennsylvania Railroad Company, between New 
forward or a. broadside port, giving a total train of from solution of 1 part of resin soap in 8 to 10 parts of a York and fhiladelphia, have 6 ft. 8 in.  wheels, 18 in. 
ooe acl'Ol8 the bow to 60· abaft the bea.m. The remain- solution of pure aluminum sulphate, after which it is cylinders, and 24 in. stroke. The �miines do a mile in 
inB ,BUD ill similarly mounted on the port side aft. " . manufactured into· paper like ordillal'y pulp_ 50 . seconds. 
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®o�&:'e.ponbence. 

No&8. on Bird LICe In TeXIUI. 

To the Editor of the Scientific American : 
In connection with the interesting article of Mr. E. 

M. Hasbrouck, on " Forms of Bird Life in Central 
Texas," in the SCIENTIFIC AMERICAN of October 22, I 
find the following memoranda in my note book, upon 
the subject of nidification : " Victoria County, Texas, 
September 26, 1887.-While hunting prairie chickens, 
on open prairie, my dog put .up a dove (Z. Ca1·alinensis). 
The bird went off with the peculiar fluttering, crippled 
movement that indicates the proximity of nest or 
young. On examining the locality, found nest on the 
ground, with two eggs. Incubation apparently j ust 
begun. As I had no means of carrying them, I did not 
take eggs. " 

. .  Victoria, Texas, October 19, 1887.-While quail 
hunting two miles west of this city, my dog nosed out 
of a bunch of high weeds a young mocking bird (M. 
polyglottus), which, from appearance of plumage and 
flight; was evidently not more than two or three days 
out of nest." 

In regard to the great speed attributed to the chap
arral cock or paisano, am afraid Mr. Hasbrouck de
rives his information on this point from the romances 
of some native Texan, rather than from personal ob
servation. 

So far as my experience with the bird goes, although 
they are certainly very swift of foot, they are by no 
means capable of attaining the exceeding high rate of 
speed with which they have com.monly been credited. 

I once undertook to run one down afoot, and 
would certainly have done so, if it had stuck to the 
road, as I was rapidly gaining on the bird, when it 
took to the chaparral. Have freq uently raced them 
on horseback, and never failed to outrun and drive 
them into the brush, although I never succeeded in 
putting one to flight by chasing it. C. S. WELLS. 

Victoria, Texas. 
.. •  e . ..  

Drawlne. Cor Proce •• Work. 

To the Editor of the Scientific American : 
Drawings for process work are made on all kinds of 

Bristol board, ledger paper, Whatman's drawing paper, 
grained drawing papers, 'such as Steinbach, Day's 
grained, enameled, printed and embossed cards, photo
graphic paper, plain Saxe or Clemens leatherized, and 
heavy t'.oated enamel papers, such ·as Day's scratch 
board. 

The implements used for coarse work are ordin!l.1"Y 
writing pens and for finer work, Gillot's map pens, 
Crowqullls, No. 290 Somerville lithographic pens, and 
Keuflel & Esser's lithographic pens. Some of the 
most beautiful line work can be drawn with a brush 
such as is used by miniature · painters, viz. , red sable 
No. 0 or No. 1,  if it is trimmed down until but eight or 
ten hairs are left to form a point. 

There are aU kinds of ready ground drawing inks in 
the market, but none so good as freshly ground India 

· ink, which can be ground readily, perfectly and abso
lutely black, in an ordinary saucer, and is the very best 
working medium that can be used for pen or brush 
work. Any ordinary sauller will do, and for an inkstand 
buy a common brass thimble, to which fit a cork. Fill 
the thim ble with water as a measure of the quantity 
of ink required. Pour this into your saucer and rub u p  
your India ink until you think i t  sufficiently black. 
Then keep up the rubbing five or ten minutes longer. 
Now add one drop only of glycerine, and rub a little 
more, and the ink is made. To mount the inkstand, 
cut a potato or turni p in half, scoop out a hollow for 
the t.hi mble, using the flat cut surface as a base for t he 
inkstand, and when the pen fouls, jab it into the 
vegetable, which will clean it. To pour the ink from 
the sauce� to the inkstand, make a long gutter of 
writing paper, by which it can be poured in without 
I!Ipilling a drop. 

Lithographic crayons, No. 1  Lemercier's or Currier's, 
are used for drawing on the grained papers, and can be 
mixed with pen work thereon. By warming the back 
of a drawing made with lithographic crayons, they are 
fixed more firmly to the paper and made blacker. Draw
ings on enameled board are made more readily with a 
brush than a pen.  Solid blacks can be painted in spar
ingly with a camel's hair brush. Pen lines run into 
these solids, impingi�g on the blacks, can be picked up 
with the point of a sharp scraper and carried into the 
solids, giving the effect of a wood engraving. This work 
can be cross-lined with a brush, giving the effect of 
white stippling. All drawings for process work should 
be pure black and white, even the flnest lines. Their 
color is best ascertained by using a magnifying glass. 

BENJAMIN DAY. 
48 Beekman Street, New York. 

1110,,01&0 Blty. 
According to Dr. Gerard (Archi"es), the inconven

iences resulting from bites by mosquiWes and gnats, 
especially when recent, lOay be relieved by rubbing the 
bitten spot with chloroform .  The swelling q uickly de
creases, and the pain a.nd itching disappear. 

J' titutifit �mtrit au. 
The ZaDD8k1 D,.n.mlte Gun. 

The illustrations of the recent trials of the Za
linski dynamite air gun, published in the SCIENTIFIC 
AMERICAN, were reproduced in Engineering, but its 
correspondent, in describing the experiment, could 
not refrain from sundry sneering observations. To 
do otherwise would not be English, you know. His 
remarks have called forth the following sensible com
ments from a correspondent of the latter paper : 

.. If your published account of the experiments with 
the American dynamite 2un be a faithful record of 
actual occurrences, the invention promises to mark a 
new era in naval gunnery and warfare. 

.. It seems a pity that your New York correspondent 
should think fit to sneer at the views of theorists 
rather than to state their theories and show how they 
are erroneous. Theory is never contradictory to prac
tice if all the circumstances surrounding each case are 
properly wQighed and examined. Lieutenant Zalinski's 
success is probably d ue to his theories being nearer 
to the truth than the theories of those who disagreed 
with him. The Mark Twain style of your correspond
ent increases the difficulty of a reader who wishes to 
arrive at the real value of the invention ; but as I un
derstand that the small sketches on page 427 of 
Engineering are prepared from instantaneous photo
graphs, I will with your permission examine them 
rathtJr than the flippant remarks by which they are 
accompanied. 

" Each sketch [see SCIENTIFIC AMERICAN of October 
1, 1887] is practicall y  scaled, because the length of the 
vessel, shown on Fig. 1, as she floated prior to her de
struction, is 80 feet. It will be seen that her length 
of mast is about the same. 

" The first
· 

important fact revealed by Figs. 4, 5, 6 is 
that the vessel was moored in water so shallow that 
it only covered her deck by about half a fathom after 
she sunk in say a depth of 2� fathoms. Conseq uently, 
when the vessel was floating, she had a convenient 
shell arrester placed under her bottom at the best dis
tance to insure a suc13essful explosion in the event of the 
fuse being unduly retarded. The shells were flred at 
a high elevation, 15 degrees, and fell at a much larger 
'lngie. If the fuses of the second and third loaded 
sbots were purposely arranged with an excessive re
tardation, the shells would be lying on the bottom 
when they exploded, and the great difficulties en
gendered by time fuses would thus be avoided. 
Whether thi� was done or not, the experiments would 
have been much more aatisfactory and convincing had 
the vessel been moored in deep water. 

" Figs, 2 and 8 show that the charges (of 55 pounds 
of high explosive) were at a very good submersion to 
obtain maximum effect when they exploded. Fig. 4 
shows a shot in which the fuse was evidently arranged 
to explode the shell on graze. Fig. 6 shows that the 
shot there depicted was flred when the shell was only 
submerged 3 feet or 4 feet. 

" The results which you have been enabled to pub
lish are of the greatest interest, and it is to be hoped 
that our government will take the matter up without 
loss of time. The possibility of projecting large 
charges of high explo&ive to a considerable range is es
tablished. The accuracy of gigantic air guns, and the 
facility with which range can be altered by the air 
pressure, as well as the quick training of the guns, are 
also apparently indisputable. But the success of the 
system centers on the efficiency of the fuse, so that the 
charlire Ilhall explode when properly placed. bQtll.. hori: 
zontally, as regards the position of the ship, and verti
cally, with reference to the water surface. To do this 
successfully in deep water must be very difficult. If 
it can be done, both the inventor and the United States 
authorities who have so energetically enabled him to 
develop this new engine of war must be congratnIated 
on their success. 

" If the in:vention be as good as .it now seems to be, it 
will be sheer waste of public money to spend large 
sl1ms on any form of controlled locomotive torpedoes, 
however perfect they may be ; for it is evident that 
no system of the kind can compete with one that burls 
large torpedoes through the air to their destination at 
the rate of one per minute per gun. J. T. BtiCKNILL_" 

• if .  t .. 
Ant. aDd their Wa,. •• 

Much has been written
· 
about the industry and sa

gacity of the ant. Dr. Bonavia, in a recent number of 
the (Jardeners' Chronicle, relates his observations on 
the habits of ants in India; in which he says : 

.. On one occasion I killed a wasp-the small yellow 
wasp that is so common in India. Soon after, I ob
served an ant moving about on the sill of a window. 
It struck me as a good opportunity to observe what 
steps this ant would take if brought in contact with 
the dead wasp. I placed the wasp in the path of the 
ant and watched .the result. The ant, on flnding the 
wasp, climbed over it and explored it thoroughly in 
all directions. Having satisfied itself that this was a 
good find, it descended , and. ran down the wall of the 
window antl across a very rough graSs mat made of the 
Saccharum moonja (the lIloonj or IUrput matting of 
India). It �alloped across the room over this rough 
surface as hard as it could go in a particular direction, 

and disappeared nnder the wooden sill of a door. I 
still watched to see what' would happen. Presently a. 
long string of ants in single flle came out and followed 
the exact course that the foraging ant had taken. 
They crossed the mat in the same course, and 
went up the wall straight to the wasp. I left them 
in peace, and some time after I found only the shell of 
the wasp. They had eaten up all its interior, and re
turned home. It is evident that single ants leave the 
nest, as scouts or explorers, on foraging expeditions, 
and go to long distances. By some scent left on their 
course, they are able to retrace their steps to their nest. 
The ants in the nest, probably by some scent of the 
body found which the exploring ant brings with it, are 
made to understand that something good to eat has 
been found. Guided by the exploring ant, or by the 
scent it may have left in its track, the whole nest or a 
portion of it sallies out, and goes straight to the find. 
If the body found is easily dragged home, the column 
does so, in procession, some preceding, some drag
ging, and some following the treasure. Otherw ise 
they set to and eat up what portions they can of the 
thing found. This trait in ants is most interesting. 
Solitary ants are Seen in all directions exploring and 
careering up and down the stems and leaves of plants. 
If they come across a flower with its nectar ap
proachable, that flower quickly becomes crowded with 
other ants. Their feeling organs appear to be their 
antennlll. As they move about and explore, their 
antennlll are always very active, and projected before 
them. They stop here and stop there, and move these 
sensitive organs 1.8 if their whole attention were di
rected to the impressions received by them, and it ap
pears they decide what course to take according to the 
impressions conducted by their antennlll. When two 
ants of the same kind going in opposite directions meet 
they never " cut " each other and pass on, but invaria
bly stop and have a chat, so to speak, and communi
cate to each other the news. How they do this I can
not tell, nor can I tell exactly how light communicates 
to our own brain the presence of objects outside of us 
and at a distance from UI!. 

e • •  , • 
The Water Jet. 

One of the questions submitted to railroad com pa
nies by the IJ,lternational Commission of the Congress 
of Railroads was as to the question of the use of 
a jet of water or steam to increase the adhesion of lo
comotive wheels. The companies have submitted an· 
sweJ'l! to this question, which ·aM publialHd...4n the .  
Bulletin of the Commission. The Mediterranean Rail
road, of Italy, submitted an elaborate report by Cheva
lier J. Silvola, stating that experiments were begun in 
1879 on the Pontedecimo-Busalla line, which were so 
Buccessful that the water jet was applied to 85 eight
coupled locomotives used on the heavy grades of that 
line. This resulted in a considerable Baving, the ex_ 
penditure for .sand having been $4,000 a year, while 
the cost of the steam or water jet was only about 
$500. An incidental advantage was the absence of 
the sand, which at one time proved a serious obstacle 
in the way of maintaining good drainage in the Giovi 
Tunnel. 

The further opinion is advanced that, while the ad
hesion is not increased quite so much by the use of 
water as of santi, the water jet system has the ad van
tage in that it does not interpose any resistance to the 
movement of the train, as does the sand, more or less of 
which remains on the rails. The engine dri"Vers lQ uch 
prefer the water jet system, as· they say it makes the 
train lighter-that is, it draws more easily. It is stated 
also that the abandonment of the use of sand ill ac
companied by a lessening of the wear of rails. This 
result is supported by numerous observations, and is 
further Ilorroborated by the observations of M_ Couard 
on the Sorderettes Tunnel of the Paris, Lyons & Me
diterranean Railroad and those of M. Egger on the 
S wiss Central Railroad. The water jet system, it has 
been said, will not answer in cold climates, but it has 
been very successful on the Swiss Central and Gothard 
lines, both of which are subject to very low tempera
tures. The Gothard railroad has 55 locomotives fltted 
w ith the water jet, and thoroughly approves the sys
tem. On this road, although there are long tnnnels 
and steep grades, making the use of heavy locomo
tives necessary, the wear of the rails has been much 
lighter than was expected. The results so far ob· 
tained justify the making of extended experiments 
with the water jet system, in the opinion of the com-
misl!ion. 

. . . .  ., 
The Brlll.h Arm,. Rifle. 

According to Sir Henry Halford, the new army rifle 
is to have a very small bore, abollt 0'3 inch, and will 
be a repeating rifle, with a magazine holding 10 shots. 
Owing to the reduction of bore, each soldier will be 
able to carry 166 rounds into action as easily as 100 
rounds of the present ammunition. The trajectory of 
the arm will be very flat, so that, it is expected, as 
good shooting wIll be made at 1,000 yards with the 
new rifle as was made at 600 yards with the Martini
Henry, and at the same the recoil will be reduced to 
one-third that of the present arm. 
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THE NEW JERSl:Y BALLOT BOX. 

We illustrate the new style of ballot box used in the 
late election in the State of New Jersey. It was or
dered to be used by State enactment. The bill which 
bore the serial ' -number 3 1 7  was introduced into the 
lower house on March 17 of the present year. It passed 
the house March 29, and on April 6 passed the senate. 
So far nearly $20,000 have been expended by the State 
upon the boxes. From all accounts their use does not 
seem to have been an unmixed blessing. 

.The box is of general cubical shape, with glass sides, 

THE NEW JERSEY BALLOT BOX. 

protected by wire netting. Its top is secured in place 
by three locks. One of these opens with a key which 
is held by one of the inspectors. The other two locks 
are keyless com bination locks. Each of the other in
spectors locks one of these, using a private combina
tion known only to himself. Thus the box cannot be 
opened except by concurrent action of all three. 

About the center of the cover is the aperture for in
troduction of the ballot. This is a small opening filled 
up by portions of two tangential rollers or wheels. To 
int.roduce a ballot it  has to be thrust endways between 
the two rollers. Then on turning a handle it is drawn 
down, and the voter can see it fall into the box be· 
neath. In. effecting this rotation, an inscription is 
printed upon the ballot. The desired word, 
the name of the county, for instance, is carried 
in raised characters by one of the wheels that 
draw the ballots down. As the wheel rotates 
and feeds tho ballot into the box, it also im
presses upCin it the inscription. 

By this rotation, registering machinery is 
put in operation that registers one for every 
ballot introduced. At the same time a bell is 
rung, thus notifying all within hearing that a 
ballot has been received. This multiplication 
of precautions is designed to prevent fraud. 
Thus every ballot had to show printed upon it 
the inscription upon the feeding wheel. This 
prevented the mixture of additional ballots. 
The total number introduced were recorded by 
the counting mechanism. This number was 
supposed to tally with the total number in the 
box. No ballot could be introduced surrepti
tiously, as the bell was arranged so as to ring 
CO l' each rotation of the feeding wheel. 

' In practice, however, the box was found 
somewhat deficient. The men who had to mani
pulate it did n ot always possess the due degree 
of intelligence, and ' some1Xmes a deadlock was 
threatemid. The ballot box company supplied 
instructors to teach the proper manipulation at 
three dollars per day. In some instances, it 
is said, the boxes were fully locked and the 
combinations 'were forgotten. In other cases 
the inspectors .could not cope with the com
bination locks, and the keys alone were used. 
Sometimes the ballots proved too long to pass 
into the box at one revolution of the feeding 
wheel. This left two courses open to the in
spectors. One was to leave the ballot between 
the rollers, and only to introduce it with the 
next one. This, of course, was objectionable. 
The other course was to turn the handle until 
it dropped into the box. This gave a double 
registry on the counter and two rings of the 
bell for one ballot. 

All these troubles indicate that the box is 
far from being a perfect success. But it serves 
to indicate an advance, and certainly presents 
some excellent features. It would certainly 
seein that, with all its deficiencies, it would tend 
to secure the ballots from alteration or distur
bance, and would operate to a conflliderable 
extent ' to procure a more · perfect protection 
against fraud. All that can be said of it is that 

. per:f�ction has not yet been attained. 
.. .  II • •  

TllE Reno Journal says that the practice 
of. sIlloking opium is becoming almost as pre
valent among the Pacific coast Indians as 
among . the Chinese from whom they have 
learned it. 

Jtitutifi� �mtritau. (NOVEMBER 1 9, I 887: 
OTTO VON GUERICl[E'S VACUUlI GUN. end with high velocity. The tube from which the 

T. O'CONOR SLOANE, PH.D. bullets are projected is about three feet long. It may 
The ingenious old burgomaster of Magdeburg is re- be made of metal or of glass. It must be of even dia

now ned as the inventor of the air pump and as the meter and have a smooth interior. Near its front end 
originator of many experiments in natural philosophy. a short piece of tube is connected at right angl es to 
In his curious book on the Magdeburg experiments, a it. This tube may be bent, but such bending is not 
work published in the latter half of the seventeenth absolutely necessary. The object of its curvature 
century, the experiment is 
illustrated, of which the one 
we here describe is a sirn
plification. In many of his 
experiments on the pressure 
of the air and the effects of 
vacua, he first produced by 
the air pump a vacuum in a 
spherical vessel, and used the 
vacuum thus obtained for 
some operations conducted 
without or away from the air 
pump. In one instance he 
connected his e x h a u s t e d  
sphere to the base of a cylin
der which a piston tightly 
fitted. On opening communi
cation between the two, the 
piston was held down by 
atmospheric pressure so as 
to resist the efforts of a very 
great number of men, . who 
are depicted in one of the 
quaint wood cuts as attempt
ing to pull it up. For his gun 

OTTO VON GUERICKE'S VACUUM GUN. 

he adopted the same systelll . As he shows the appara- will be seen later. The other end of the long tube is 
tus, it is constructed of metal, with a large spherical slightly reduced in diameter. This should be as slight 
vacuum chamber. As illustrated here, it is supposed as possible, provided it is sufficient to prevent a bullet 
to be constructed of glass, a round bottom flask main- which fits the tube from falling out. 
taining the vacuum. A round bottom flask is provided. It should be of 

The experiment illustrates in an interesting manner three pints capacity for a tube three feet long by one
the laws of momentum of solids and the atmospheric quarter inch diameter. A tightly fitting cork with n 
pressure. It is an example of the scientific work of short piece of glass tube of the same size as the piece 
over two hundred years ago. It is described in the projecting from the longer one is adapted to the flask. 
same book in which the description of the Magdeburg A rubber connecting tube with pinch cock, a plug of 
hemispheres was first given. The version of it here wood fitting the end of the projecting tube, and some 
shown is somewhat simplified. By atmospheric pres- bullets, co'mplete the apparatus. The plug should be 
sure, b ullets are driven through a tube and out of itt secured by a short cord, to prevent its loss when the 

Fig. l .-CONANT'S ISOCHRONAL CLOCK. 

bullets are discharged. It must fit air tight, 
yet be easily expelled. This result is best secur
ed by giving it a conical shape 01' by incli ning 
the sides considerably. The bullets should fit 
the tube so as to run up and down it freely, 
yet should not have lUuch windage. 

To perform the experiment, a vacuum is 
flrst produced in the flask. To do this a little 
water is introduced, the cork is put in place in 
its neck, the rubber connecting tube is slipped 
over the tube passing through the cork, and 
the pinch cock is removed or wedged open. 
The water is now heated until it boils. After a 
few minutes' ebullition, steam will issue fl'om 
the rubber tube. When this has contin ued 
so long that it seems certain that all the air is 
expelled-five minutes should be enough-the 
pinch cock is put in place and tightly closed ,  
and at the same instant the flask is removed 
from the source of heat. It is allowed to cool . 
The cooling may be accelerated by pouring 
cold water over it, or by dipping it into the 
same. It is now connected to the long tube 
.as shown. If the projecting tube to which the 
rubber one is joined were straight, there would 
be danger that the bullets would drop into it 
or even into the flask. It is therefore better to 
have it curved. 

Two or three bullets are now introduced and 
allowed to roll down to the lower end of the 
projection tube, whence they are prevented 
from escaping by the slight contraction already 
spoken of. The plug is put into thE' other 
end, and all is ready. The tube is pointed ill 
such a direction that the escaping bullets 
will do no harm, and the pinch cock is suddenly' 

opened to its full extent. 
The air at once rushes into the flask from 

the lower end of the tube, driving along with 
its current the bullets. With a pressure of 
nearly fifteen pounds to the square inch to 
actuate it, the air enters the flask with high 
velocity. The bullets go along with the current 
as far as the communicating tube that leads 
into the flask, and then, owing to their high 
momentum, rush past the opening, strike the 
end of the plug, expelling it from its place, and 
fly out of the tube. This is all done in an 
instant, of course. The bullets pass through 
the tube and are driven out with such ve
locity that the eye cannot follow their course . 
They can be projected thus to a great distance. 
They may even possess sufficient energy · to 
pierce pasteboard. 

A Simpler way of illustrating the experiment 
is to use the long tube with bullets and plug 
alone, the mouth and lungs producing the 
suction.. By placing one or two bullets .in the 

© 1887 SCIENTIFIC AMERICAN, INC.



lower end, inserting the plug in the upper, and giving 
a quick, strong inspiration, the bullets may be easily 
thrown fifty feet. But out of compliment to the burg
omaster, and in order to see the experiment in its 
perfection, the vacu um method should be adhered to. 

.. . e ,  • 
NEW ISOCHRONAL CLOCK. 

There is some doubt as to when the first clock was 
made, but historically we find mention of the produc
tion of a clock in 1232. All of the early clocks subsequent 
to this show a great inventive skill and won-

. 

derful constructive ability ; but until the dis
covery of the isochronal property of the pen
dulu m  by Galileo, the mathematical fnvestiga
tion of the pendulum by Huygens, and the 
adaptation of the pendulum to the regulation 
of the motion of the clock by Harris, about 200 
years ago, nothing like a perfect time-keeping 
clock was known. 

Probably no single machine was ever made 
in so many forms or in so great numbers, nor 
at so s lllall cost, considering the great number of 
parts, the accuracy with which the parts are 
made, and the care with which they are assem
bled. Of course the great majority of clocks 
onl y approximate accuracy. A few are reason
ably accurate, but even these have errors which 
must be compensated. 

Recognizing the fact that an absolutely per
tJffit clock did not exist, Mr. H. Conant, of Paw
tucket, R. I . ,  has devised and patented a clock 
in which an average of time as kept by a num
ber of pendulums and escapements of the most 
perfect construction IS indicated by the main 
hauds and dial. This clock is shown in the 

·-annexed engraving. It is a fine piece of me
chanism, made by Tiffany & Co. , of this city. 

This clock is provided with four pendulums 
and four escapements arranged in pairs, as 
shown in Fig. 2. Each pair of scape wheel 
arbors carry pinions, which engage in the 
large spur wheels, which are placed loosely on their 
supporting shafts, and act as intermediates to trans
mit power from the main train to these several es
capements. Fig. 3 shows in detail the arrangement 
of these wheels. Power is received by the middle 
wheel , B, and it is transmitted to the wheels on 
each side of it by means of the little planetary 
bevel w heel, C, which is fixed with its axis radially 
to the su pporting shaft, and is carried around as 
the wheel, B, revolves. 'l'nis arrangement will allow 
One of the pi llion!; being stopped, or to move at a speed 
diffel'ent from the wheel, B, or its mate on the opposite 
side of B, and is known to mechanics as a compound or 
differential geari ng. In this case it acts to average the 
motions of the side wheels, A A, into the middle wheel, 
B, for it wi ll be seen that if another pinion wheel be 
acted upon by the wheel, B, that this pinion would 
move at the average speed of the pinions driven by 
A A, which is  the half of the 
speed of each added together. 
Then cal l ing the assemblage 
of wheels in Fig. 3 an inter
mediate mechani sm, it will 
simplify the description to 
say that the second pair of 
pendul ums and their escape 
wheels receive their impulse 
by a d uplicate mechan ism, 
and that these two pair of 
pendulums are impelled by a 
third mechanism, whose cen
tral wheel is impelled by the 
pinion on the shaft of the 
!!weep seconds shaft on the 
main dial, said pinion being a 
part of the main train, which 
i s m a d e correspondingly 
heavier and stronger, and is 
driven by a heavier W'eight 

� 

than ordinary, inasmuch as 
the four escapements require 
four times the weight to give 
t h e  m proportionate effect. 
Thus it will be seen that the 
seconds hand of the main dial 
moves at an average of that 
of the four pendulullls, and 
responds to the t i c  k s 0 f 
each. 

.! 
. �\' 

I 
� I 
It= < 

"" ,,-=' 

, 

: 

seconds hand of the main dial, although it responds to 
the ticks of that pendul um, only moves forward one
fourth of a second, and will not compl.ete a revolution 
until the first has made four revolutions. This shows 
that the value of the ticks of each pendulum is but a 
quarter of a second to the main seconds hand. Now, 
in corroboration, starting another pendulum will in· 
crease the speed of the main hand by another equal 
factor, and three pendulums moving will give three
fourths speed, while the four will impart a speed equal 

Fig. S.-THE AVERAGING WHEELS. 

to one· fourth of each added together, consequently an 
average of the speed of all. 

To give room, .the clock is made rather wider in its 
ca8e than ordinary, and two pendulums are in front 
and two are in back. A plate of thick glass is put be
tween the front and back pendulums, and is intended 
to cut off any sympathy caused by the motion of the 
air. 

Thill clock is much easier of regulation than tbe�ordi� 
nary clock, for the reason that it is . not necessary that 
each pendulum should keep correct time, but that it 
should have a steady rate, and 'if it is too fast, it is (,,01'
rected by another going correspondingly too slow; and 
the inventor believes th.at pendulums will have a 
steadier rate when thus associated than when isolated, 
quality and other circumstances being equal. 

It will be readily understood from this description 
that these instruments can be made with tWQ, four, 

eight, or even sixteen pendulums, 01' marine escape· 
ments, as desired for accuracy. This one here described 
was made for the purpose of exemplifying the inven
tion and testing the workings of different compens'1t
ing pendulums. 

.. . .. . .. 
New Secondary Battery. 

A new type of secondary battery was employed on 
the electric launch recently tested by the French 
naval authorities at Havre. The inventor is a M. 

Desmazures, and the cell is constructed as fol· 
lows : A cylinder of tin plate forms at once the 
containing vessel and a portion of the negative 
electrode, which is a sheet of the same material. 
The positive electrode is made from a plate of 
porous copper, obtained by subjecting the 
metal in a state of powder to a pressure 
amounting to several t.ons on the square inch. 
This plate is separated from the negative ele
ment by a partition of parchment paper sup
ported on glass rods, the object being to pre
vent copper oxide reaching the negative ele-
ment and causing a film of metallic copper to 
be there deposited. The cell is filled with a 
mixed solution of zincate of soda and sodium 
chlorate, and is then hermetically sealed. The 
charging is effected in the usual way, the result 
being a deposition of metallic zinc on the nega
tive electrode, which is redissolved on discharg
ing. The number of cells used at Havre was 
132, which furnished a current of from 87 to 89 
amperes under a difference of potential of 100 

to 1 04  volts, and the weight per horse power per 
hour was about 73 pounds. 

• • • • • 
W ild GeelMl In Dakota. 

A traveling correspondent now in central 
Dakota says they had a cold snap there in the 
latter part of October, when the temperature 
quickly fell to 12° F. below zero. One curious 
effect of the cold was to bring down immense 

flocks of wild geese. Seen from the car windows, 
when they alighted on the stubble fields they looked 
like great snow banks, covering many acres of ground. 
Mr. Goose unlike Mr. Buffalo seems to augment in 
numbers. They are exceedingly shy and difficult 
to shoot. Tbe best way to capture them is to dig 
a pit near where they feed, stick up two or three dozen 
decoys made of sheet iron painted up, and when a flock 
ilies over they come down out of curiosity. If a IDan 
is sunk in the ground up to his shoulders, they don'f 
recognize him. Another way is to approach a feeding 
flock with a team of horses, of which they are not shy. 
They don't seem to see a man if  he remains in a wagon. 
Skirt the flock as close as possible, then sudd enly turn 
and rUll the horses straight for them at top of speed. 
They rise slow, and one can get directly under, often
times, and bang away with results. 

Two men brought fifty-seven in half a day. They 
are fine, large game, abont the 
size of domestic geese, and 
nice eating. 

Artesian wells are growing 
quite fashionable in this cen
tral part of Dakota. I meet 
them quite often. Any town 
that makes any pretense to 
be a town must now have its 
artesian well. Tbey all seem 
to be about 900 to 1, 100 ft. 
deep, and cost from about 
$3, 500 to $4,000 each, with a 
pressure of 180 to 200 lb. to 
the square inch. W. Y. B. 

• • •  

Ostriches. 

A correspondent at Cape 
Colony, South Africa, writes 
us as follows : A curious habit 
of these bfrds was witnessed 
on the farm Guilford, in the 
Queenstown district, by the 
proprietor and some of his 
family and servants during 
the late rains. 
. The nest, which is merely 

a lan�e, flat. saucer-like hole 
in the ground, became flood
ed ; and when the water did 
not directly drai n off, the two 
parent birds began to drink 
it  up till the nest was drained 
dry. 

To show fully the action of 
the clock, we will suppose 
that it is all ready to run, 
and the seconds hands, both 
of the pendulums, and the 
main dial are a.ll set at 60 or 
zero, and the pendulums are 
at- rest. We will now start 
pendulum No. 1. The pen
dulum ticks seconds, and the 
second hand of that escape
ment will revolve once in ex
actly one minute. But the Fig, 2,-TIME AVERAGING 1tIECHANISJd OF CONANT'S CLOCK. 

The poor hen bird was so 
full that she seemed quite 
sick ; the cock, however, drank 
his full share' a s  i n d u t y 
bound, being the mo�t assidu
ous in all matters pertaining . 
to the incubator, always sit
ting on the eggs himself by 

night. 
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,-,i,uttfi, �mtri,au. 
The ... latlon oC Fluorine. say in an ordinary tone of voice. When he is done, he 

This recent scientific achievement of M. Moissan has pulls out a little sheet and rolls it up for the mail. The 
been made the subject of a report to the Chemical recipient places this sheet in a similar phonograph, 
Section of the French Academy, which, according to touches the motor spring, and the ' instrument will at 
Engineering, sets forth the work of preceding chemists once read out the letter in a tone more distinct, clearer, 
leading up to the late discovery. From this it ap- more characteristic of the voice of the writer than any 
pears that Scheele and others taught us how to pre- telephone you or I ever heard. The phonograph voice 
pare fluoric acid, and Davy attempted to isolate fluor, is not a loud voice, perhaps not more than twice as loud 
or fluorine, as he called it. Since Davy's attempt sev- as the sound you get from a good telephone, and an 
eral others have tried it by electrolysis, some of these earphone wil l be necessary. This, however, may not be 
injuring their health in the process. M. Moissan suc- an objection, inasmuch as people do not always want 
ceeded by the electrolytic method, and came to the to have their letters heard all over the office. In aim
conclusion that the gas which is disengaged at the ing for loudness in the phonograph, I went astray in 
positive pole by electrolysis of anhydrous fluorhydric my first experiment. I should have tried for clearness. 
acid is fluor. This conclusion has been j ustified by The present apparatus will satisfy any one who is half 
the report of the above mentioned committee. This satisfied with the telephone. Of course, there are no 
gas was found to have the following properties : It disturbances in the phonographic mAssage such as those 
is completely absorbed by mercury, with the produc- made by induction along a telephone wire ; and as the 
tion of protofluoride of mercury ; it decomposes cold apparatus will repeat the letter over and over again, it is 
water, disengaging ozone; phosphorus burns in it, pro- possible to understand every syllable, even in a noisy 
ducing fluoride of phosphorus ; sulphur warms. melts, office. I was so overcome with the success of my first 
and even flames in it ; iodine is transformed in it to a instrument, finished about six weeks ago, that I doubt
colorless gaseous product ; antimony and arsenic in ed whether I could make another equally good, and I 
powder burn in it ; crystalline silicium takes fire and went to work at once to do so. My second instrument 
burns in contact with it, producing fluoride of sili- works as wel l  as the first, and I have forty workmen 
cium. Adamantine boron burns in it with greater employed in making the tools for the manufacture of 
difficulty. Carbon seems unaffected. but iron and the first lot of 500 phonographs. They will cost $60 

[NOVEMBER 19, 1 887. 
I don't know but tliat the newspaper of the future will 
be in the shape of a phonogram, and the critic will gi va 
his readers specimens of the performance and let them 
hear just how the future Patti did her work, well or 
otherwise. This sounds like the wilde"t absurdity, and 
yet, when you come to think of it, why not ? Have I 
told you enough to make you believe that I am joking� 
Well. I am nothing of a joker, and this is all the most 
sober kind of statement. Within two months from 
now the first phonographs will be in the market." 

The reporter to whom M r. Edison told all this in his 
usual earnest and quiet manner asked several expert 
scientists what they thought of it. Not one was found 
who was willing to say that there was anything im
possible or even improbable in what Edison claims to 
have done. The points of detail mentioned as difficul
ties about which Edison had said little or nothing were, 
first, the scarcity of good small electric motors, per
fectly regular and perfectly noiseless ; secondly, the 
difficulty of making a recording sheet for the phono
graph which would not wear out when passed through 
the instrument a great many times. This was one of 
the old troubles of the first phonograph. Edison says 
that he has made a perfect motor and also a perfect 
material for his phonograms, but as yet he wili not 
IShow either to outsiders. 

.. . . , .  
manganese in powder burn in it with sparks. It at- apiece. How to C opy Photographic Magic Lantern Slide •• 
tacks most organic bodies with violence ; alcohol, .. Now for some speculation as to what people may A correspondent in the English Mechanic suggests the 
ether, benzine, turpentine, and petroleum take fire in do with the phonograph. I am confident that it will following mode for making magic lantern slides. W. 
contact with it ; and fused chloride of potassium is be found in the office of every busy man. I am con- submitted the article to an experienced photographer, 
attacked,.cold, by it, with disengagement of heat. fident that the editor and the reporter of the future who expresses some doubt as to its working satistac . 

• , • • .. will never think of losing time by writing with a pen torily, but at the same time he recommends amateur 
EdiIiOIl'S Improved Phonograph. or dictating to a stenographer when the printer can photographers to try the receipt, and if not found 

We recently gave some account of this, but the fol- set type better from the dictation of the phonograph satisfactory, that they experiment with other ingredi
lowing report of an interview with Edison by a World than he can from copy. I have already perfected an ents or the same substanceR in other quantities until 
reporter contains additional particulars which are both apparatus which allows the phonographic message to they discover a better process. 
curious and interesting. In answer to about two be given out in pieces of ten words each. The printer The process is known as the " blacklead " process, 
hundred questions, more or less, Mr. Edison said : touches a pedal with his foot, and the phonograph and the principle of it is that gum arabic hecomes 

" Perhaps I am wrong in telling you anythin� about says ten words. If he sets the ten correctly, he touches insoluble when placed in contact with . white light. 
my phonograph, because what I claim for it is so ex- the pedal again and gets ten words more. If he is in The following ingredients must be mixed carefully, 
traordinary that I get only ridicule in return. I am so doubt he tries another pedal, which makes the phono- and allowed to remain 24 hours before using : 
confident that when the apparatus appears it will dis- graph repea,t. In the future some method may be Gum arabic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 grains. 
pel all doubts as to its practicability and working found of combining the phonograph and the telephone Glucose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 45 grains. 
value that I can afford for the present to ignore all -that is to say, the phonograph may be made so deli- Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 minims or drops. 

kinds of criticism and keep at my work regardless of cate as to take down the sound from a telephone and Water . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  2 ounces. 

the:storm which I have been raising by telling a few give it out again when wanted. As yet I have not at- WhAn well melted add (in a dark room) 30 grains of 
people that there was such a thing as a perfected phono- tempted any such thing. The vibrations of the tele- potassium bichromate. 
graph in existence. I am sure that while scientific men phone diaphragm are too delicate for use in the phono- A glass plate, the size of the slide about to be copied, 
may doubt that I have succeeded as well as I say I have, graph. lli brisiiless l t'lHnk. tllat the ' phonOgJ"aph will is well cleaned and coated (in the dark room) with the 
they will admit that there is nothing at all impossible be used everywhere. Outside of bqsinees it is hard to above solution. When quite 'dry, it must be well hea:t�a' 
in what I claim. and that the germ of the perfected say exactly to what uses it may be put. As it will previous to exposure in the printing frame. The ex� 
phonograph. should such a thing appear, is very clear record and repeat any kind of musical sound, and as posure of this sort of plate, like any other, can only 
in my oId toy of ten years ago, which was exhibited all the process of duplicating the phonogram, as I call be found by experience ;  for, of course, a great deal 
over the country, and was then acknowledged to be my sheet of metal which has nassed through the phono- depends on the density of the photograph and the 
one of the wonders of the century. Just consider for a grapb and become impressed with certain sounds, is brightness of the light. This process differs from 
second what my oid phonograph is, and think how very cheap, the phonogram copy of a lecture, a book. ordinary photography in this way : In photography 
little needed to be done to bring it to a working instru- a play, or an opera need cost but a trifle. a positive will give a negative, and vice versa. In this 
ment. With my roughly constructed instrument of " For music I know that you will simply laugh when process a positive gives a positive and a negative a 
1877 I reproduced all sorts of sounds, getting back from I tell you what I have done with thA two instruments negative. 
the phonograph something like the original sound. Of that I have finished. I have got the playing of an Having exposed the plate for a sufficient length of 
course, you had to yell into the thing, and the repro- orchestra so perfectly that each instrument can be time, you now develop by brushing over it with a 
duction of conversation was often something of a cari- heard distinct from the rest. You can even tell the dif- large camel's hair brush the finest blallklead. It will 
cature of the original. Nevertheless, to obtain a result ference between two pianos of different makes ; you now be observed that that part of the plate which saw 
that could be understood was doing wonders, and most can tell the voice of one singer from another ; you can most of the light will be insoluble, and the blacklead 
people who remember my exhibitions will admit that get a reproduction of an operatic scene in which the will not stick there ; but on that part of the plate 
while I did not produce a commercial machine, I made orchestra, the choruses, and the soloists will be as dis- which saw no light the gum arabic will be solu ble and 
a very interesting and creditable attempt, and my tinct and as satisfactory as opera in this sort of minia- the blacklead will adhere. To get the photograph 
whistling and singing phonograph was a wonder. ture c�n ever b� .�Ilde. Opera by telephone has been dense enough, you will have to keep rubbing in the 

" There were all sorts of objections in deta1t--W-my one"ufYai;rs an(f Lonaon uu)re or less sUcCessftiTIy, out blacktea.d for a considerable time. Having developed 
first instru ment. It weighed about one hundred the phonograph will eclipse the telephone for this pur- it sufficiently, you now pour on some thin collodion, 
pounds ; it cost a mint of money to make ; no one but pose beyond all comparison, and phonographic opera so that every part will be covered, and then tilt the 
an expert could get anything intelligible back from it. will cost nothing, because the phonogram can be passed plate up on one side to drain. When well drained 
The record made by the little steel point upon a sheet through the phonograph, if necessary, a thousand dry well, and then wash in clean cold water for two 
of tin foil lasted only a few times after it had been put times in succession, and once the machine is bought hours. Remember that without the col lodion the pic
through the phonograph. I myself doubted whether I there is no other cost beyond the trifle for phonogram!!. ture will fade away when put in water, and that the 
should ever see a perfect phonograph, ready to record For books the phonogram will come in the shape of a plate must be washed until the collodion is perfectly 
any kind of ordinary speech and to give it out again long roll wound upon a roller. To make the first dry. 
intelligibly. But I was perfectly sure that if we did phonographic copy of a book some good reader must of The reason that you wash the plate after collodioniz
not accomplish this, the next generation would. And course read it out to the instrument ; once that is done, ing is that all the potassium may be removed. When 
I dropped the phonograph and went to work upon the duplreaUon to any number of thousand or million completely finished, it is a good plan to cover the side 
electric light, certain that I had sown seed which would copies ura simple mechanical work, easy and cheap. with the photograph on it with a piece of clear glass 
come to something. For ten years the phonograph has Now, just think a moment what that means. to protect it, binding the two together with an edge of 
come up in my brain automatically and almost periodi- " Suppose you are tdck, or blind, or poor, or cannot blac,k. paper-needle paper is the best. 
cally. I would turn it over and over mentally when I sleep. You have a phonograph, and the whole world .. ' • • • 
had nothing else to think about. When I couldn't of literature and music is open to you. The perfected Delltructlon oC the Ph)'lJoxera. 
sleep at night, when traveling, when worried about phonograph is going to d��or;e for the poor man than . Clemm has patented the following process in most 
business affairs, I would think the phonograph over the pri�jn.g press: "' N:0 �.'wbere he is, the poor Ilized countries : 
and jot down any new ideas for future experiments. man �ifl)oo.r all the gmat. VCturers of the world, can He incorporat.es with the soil sulphides and carbon
Eight months ago I began laboratory work upon it have a11 }�ne great books read to bim by traiped readers, ates which easily undergo decomposition, preferably 
again. and a month ago I stopped because I could see can hear as much of a. play or. an opera as if he was in those of potassium. Peat which has been made to ab
no further improvement to be made. It is a finished the next room to the theater, and all this at a cost sorb sulphuric, nitric, or phosphoric acid is then also 
machine-simple, cheap, effective, not liable to get out scarcely worth mentioning. I remember that when the introduced. The acid gradually acts u pon the sui
of order, and it does everything that I ever hoped t·he telephone was first announced it was said that now phide and the carbonate, liberating sulphureted hy
perfected phonograph might do. people in the wilds of Africa or America might assist drogen and carbonic acid in the soil. These two gases, 

"My phonograph will occupy about a8 much space nightly at the performances of the Paris Opera House. according to 'the experiments of Dr. Eyrich, or' Mann
on the merchant's desk, or at the side of the desk, as a The wires from that favored spot might run to all parts heim, are rapidly and uniformly distributed, and prOV0 
typewriter does. It will work automatically by a small of the world. Well, we have not yet got to that, though fatal to the Phylloxera in its underground stage, as, 
electric motor, which runs at a perfectly regular rate of it is a scientiflc possibility for the future to perfect in well as to Colorado beetles, field mice. moles, etc. The 
speed, is noiseless, and starts or stops at the touch of a detail. But the phonogrl!-ph will ma;k.e such a thing potash remains in the soil as a sulphate, nitrate, or 
spring. Suppose the merchant wishes to write a letter; perfectly easy. The phonographic record of a per- phosphate. The question is whether useful animals, 
he pulls the mouthpiece of the phonograph to him, formance at the Paris Opera House can be duplicated such as earthworms, humble bees, carnivorous lirround 
starts the motor with a touch, and says what he has to I by the thousand and mailed to all parts of the world. beetles, etc. , will not be destroyed also. 
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THE VOLCANO OF XLUCm OR XLUCHEFaXAYA, 
XAMSCHATXA. 

Kojerevsky-a village of ten huts and sixty-three in
habitants-lies at the foot of Uskovska, a mountain of 
nearly 13,000 feet, whose summit from this aspect pre
sents the appearance of a uniformly rounded dome of 
snow. It is in reality twenty-three miles off as the 
crow flies, but the giant scale on which nature works in 
these regions belittles space to an extent that is incon
ceivable until the hard facts of actual measurement are 
before one. A little farther to the south and east is 
Kluchi, whose sharp peak rises to a vertical height of 
B� miles above the river, guarded on the right by 
Kojertlvska, which is inferior to it in altitude by 1,500 
feet. 

The sun was setting as we rounded a corner and 
came in sight of the village of Kluchi, its smoke hang
ing as a blue haze in the still evening air. To our left, 
the Harchinska Mountains, furrowed with deep gorges, 
looked almoJt black against the amber sky. The huge 
cone of Kluchi caught the last rays of the sun and 
flushed a pale pink, while at the lip of the crater a 
tleecy puff of smoke hovered for an instant as if in 
dou bt, and then floated out a long thin streamer to the 
east. Around his shoulders hung a thick belt of cloud, 
gathering rapidly with the fast approaching night, 
and beneath, slope after slope rose steadily up to meet 
the pyramid above. 

The morning of September 13 broke with hardly a 
cloud, and the view of the mountains, which now lay 
nearly due south of us, was magnificent. The even 
slopes of ruddy vegetation rise smoothly upward till. 
at the height of two or three thousand feet, the snow is 
reached. The outline of the mighty volcano was as 
perfect here as before, and its exquisitely graceful slope 
as unbroken. Near the summit. on the side immedi
ately facing us, a deep furro w, as yet untouched by the 
rays of the morning sun, showed the remains of some 
past eruption-/:\. huge scar which the snows of many 
winters had done their best to obliterate. From the 
crater light puffs of smoke drifted slowly away to the 
east, far whiter than the snow which lay below. for on 
all sides, and especially near the snm-
m i t, a sprinkling of ashes had dulled 
its purity almost to a /Zray. The round
ed half dome of Uskovska to the west 
showed a vast field of un broken snow, 
and on the side toward Kluchefskaya 
appeazoo to have been completely 
blown away by some great eruption in 
past years, leaving a huge open crater, 
the western walls of which alone were 
standing. The upper part of these, 
which was all that we were able to see, 
seemed to be almost vertical upon the 
inner face. Between the two moun
tains was a lesser cone, which, like 
Uskovska, appeared extincL 

We had an excellent opportunity for 
taking observations on the heights, 
the river forming a good base. We 
accordingly took advantage of it, and 
from the results of this and other work 
the following may be. given as fairly 
accurate altitudes for the four chief 
volcanoes lying to the south of the 
lower part of the Kamschatka River : 
Kl uchi or Kluchefskaya. 16.988 feet ; 
Uskovska, 12,508 feet ; Kojerevska, 
15,400 feet ; Tolbatchinska, 11 ,700 feet. 

We were informed that an eruption 
of Kluchi had occurred in 1879. The 
mountain is always more or less in a 
state of activity, but on the morning 
of August 14 dense clouds of smoke 
appeared above the crater, and at 
midday the sky was as dark as night. 
Before long ashes began falling, and in 
a few hours the ground was covered 
with them to the depth of three inches. 
There was no earthquaktl, but on the 
following morning a small stream of . 
lava poured from the lip of the crater 
on the north side. It descended but a 
short distance, however, and, shortly 
after, the mountain returned to its 
usual state of threatening quiescence. 
With this exception there have been 
no eruptions within the memory of 
man, or at least none of any magni
tude. A few ashes often fall, and had 
done so not long before our visit, but 
the recent falls of snow had done much 
to hide them. 

I ,itutifie �mtri" u. 
the last conflagration i n  the year 17117. This terrible 
conflagration began the 25th of September, and lasted 
one week, with such violence that to the people who 
were fishing at sea ,near the mountain it appeared 
one red hot rock, and the flames which burst through 
several openings sometimes showed like rivers of fire, 
with a shocking noise. " 

RUNG'S PNElJIIATIC SPEED INDICATOR. 

On the 6th of October there was an earthquake of. 
tremendous violence in the Avatcha district and the 
southern point of Kalllschatka, regions which, it should 
be observed, lie in a direct line between Kluchi and the 
volcanic chain of the Kuril Islands. An enormous tidal 
wave occurred, " overtiowing the shore 200 feet high, " 
and killing many of the inhabitants ; but the country 
in the immediate neighborhood of the volcano did not 
appear to suffer much, although a violent earthquake 
was experienced at Nischni Kamschatka on the 23d of 
the same month. 

In 1762 and 1767 outbursts again occurred, though of 
very m uch less severity, but subsequent to that time no 
accounts of other eruptions have, as far as I am aware. 
been published, with the exception of that of Professor 
Adolph Erman, who. in 1829, found the peak " in pic
turesque anrl sublime activity, and approached the 
burning lava, which poured forth a continuous stream,"  
till he  reached the height of  8,000 feet above the sea.
Dr. F. H. H. (}uillemard, Cruise of the Marchesa. 

• • • • •  
MRS. HARDWICKE, widow of the founder of " Science 

PNE1JlU.TIC SPEED INDICATOR. 

This indicator is the invention of Captain G. Rung, 
of the Danish artil lery, and has already been in use for 
about a year and a half in the Danish navy, where it 
seems to have given great satisfaction. The princi pal 
merit of this invention lies in its extreme simplicity 
and consequent cheapness and non-liability to get out 
of order. The apparatus consists, first, of a rotating 
tube acting as a centrifugal exhauster. This is con
nected with a pipe leading to an indicator, by which 
the air pressure within the pipe is made to exhibit the 
number of revolutions per minute of the ·exhauster. 
Several different forms of indicator are made, and in 
the adjoining illustration three i ndependent methods 
are shown. In this figure, R R is the rotary tube, 
which is driven from the shaft of the dynamo or other 
machine. A is an indicator, constructed precisely on 
the principle of the aneroid barometer, and of which. 
therefore. no further description is necessary. The 
scale is calibrated, so as to be !;fad directly in revolu
tions per minute. Anot.her form is . indicated at A" in 
which a U tube containing water is employed, one 
branch being connected with the rotating exhauster 
and the other remaining open to the atmosphere. The 
difference of pressure in the t wo limbs, which is pro
portional to the speed, is indicated, as in the ordinary 
mercurial barometer, by means of a float attached to a 
cord passing over a pulley carrying an index , and, and 
which is counterbalanced by a weight. This is a very 
sensitive and also a very accurate arrangement. E vapa
ration is compensated for by means of a smalt plunger, 
not shown in the figure. by adjusting the position of. 
which the needle may be set to zero at any time. A. 
represents a recording arrangement, in which the point 
of a bent lever traces a line upon a sheet of paper 
wrapped on a cylinder, which is rotated by clockwork. 
The position of the lever is determined by the degree 
of exhaustion in an aneroid chamber. 

In addition to the advantages already �amed, there 
are two important features which may be said to be 
almost peculiar to this syst em. It permit.s of an accu
rate indication of the speed of any class of machinery 

at any distance from the machine it
self. And a single indicator may be 
applied successively to any number of 
rotators. It is usually sufficient to 
have only one indicator connected 
with a common reservoir. to which 
the pipes from the rotators can enter 
through stop cocks. The latter f.:ca
ture is of course an admirable one 
from the economical standpoint.-The 
Electrician (London). 

• • •  

Electrolytic Inlaid Work. 

This class of work in metal decora
tion can be executed by aid of the 
electric current in the following way : 
The plate of copper which is to receive 
the inlaid design is dipped into melted 
wax, so as to receive a thin coat of it. 
and the design is drawn through the 
wax, so as to leave the copper per
fectly exposed in the lines. The platt' 
is now connected with the positi ve 
pole of a battery, and a second cop· 
per plate is connected with the nega
tive pole, and both plates are suspend
ed in a solution of sulphate of copper. 
Under the action of the current, the 
copper of the first plate is attacked 
and dissolved where the lines were 
drawn through the wax, so as to pro
duce an etching of the design on the 

Kluchi appears to have been still 
more active in the middle of the last 
century. Krasheninikov says that " it 

KLUCHI OR KLUCHEFSKAYA, VOLCANO, 1 6,988 FT., KAMSCHATKA. 

. surface, while an equivalent of tbe 
copper is deposited upon the other 
plate. When the design has been 
etched about 1 mm. (one twenty-fifth 
inch) in depth, the plates are re.moved 
from the bath, by a few drops of 
hydrochloric acid the sulphate of cop
per solution adhering to the lines is 
removed, and the plate is wa�hed in 
pure water. Next, the same plate is 
connected to the negative pole of the 
battery, to whose positive pole a plate 
of platinum is connected, and tbe 
plates are suspended in close proxim
ity to each other in a nickel or silver 
bath. The reverse process now takes 
place. According to the solution em
ployed. metallic silver or nickel is de
posited in the lines etched in the cop
per following the design inscribed in 
the wax, and this operation is pro-

throws out ashes twice or thrice yearly, and sometimes 
in such quantities that for 300 versts around the earth 
is covered with them to the depth of a verilhoke (nearly 
two inches). From the year 1727 to 1731 the inhabit
ants observed that it burnt · almost without interrup
tion, but they, were not.under such apprehensions as in 

longed until the lines are perfectly 
GOlSsip, " preserves eggs by carefully oiling them with tilled up. The wax coating ill readily removed by a 
a soft brush aU over and packing them in jars with wooden scraper and by washing with alcohol. This 
plenty of bran between each layer. A thick brown gives upon the copper surface a design in inlaid metal. 
paper should be tied over the mouth of the jar when either silver or nickel, which in beauty and durahility ' 
it is full. .. When eaten at three months old." she surpasses any produced in other ways.-Centralblatt 
says, " you could not tell them from fl'ellh eggs." fur Opt. und Meck. 
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Do we Own Behrlllg Sea 1 
The brief filed at Sitka by the counsel of the United 

States government shows to what extent the State 
department is prepared to go in maintaining our claim 
of exclusive jurisdiction over Behring Sea east of 
the line established by the treaty of 1867 as the 
boundary between Russian and American waters' in 
the North Pacific. 

The British sealers were seized at a point in Behring 
�ea about 130 miles north of the island of Ounalaska, 
,;he nearest land. They are prosecuted u nder a sec
tion of the revised statutes which provides that no per
sons other than those licensed by the government 
shall kill any fur-bearing animal " within the limits 
of Alaska Territory or in the waters thereof." The de
fense, of course, is a denial of the Uni ted States' j uris
diction in Behring Sea beyond the marine league belt 
recognized by the common law of nations. 

This controversy opens the most important interna
tional question with which the United States is at 
present concerned. In view of the importance of the 
principle and the magn itude of the sea area involved, 
the century-old headland question of the Atlantic 
fisheries becomes insignificant in comparison. The 
United States asserts the doctrine that from the chain 
of Aleutian Islands up to Behring Strait the waters 
of the North Pacific Ocean are lan dlocked and belong 
exclusively to us, with the exception of a narrow 
strip along the Asiatic coast ; and that we have the 
same dominion o ver them as over the waters of Lake 
Michigan, or of Chesapeake Bay, or of Long Island 
Sound. 

The sea area covered by this most important and 
interesting claim is about three times as great as the 
entire Gulf of Mexico. Roughly speaking, it is equal 
to the Mediterranean, the Adriatic, the lEgean, and 
the Black Seas combined. Take a map of the world 
on Mercator's projection, and draw a' line from the 
middle of Behring Strait south westerly to a point mid
way between Attou Isl and, the westernmost of the 
Aleutian archipelago, and Copper Island, j ust east of 
KalDllchatka. That represents the line of demarka
tion precisely stated and established by the treaty ced
ing Alaska to the United States. The triangular body 
of water inclosed by this imaginary frontier on the 
northwest, by the chain of the Aleutian Islands on 
the south, and on the east by the coast of Alaska 
proper, forms the " inclosed sea " over which the State 
department claims exclusive dominion for the United 
States. 

Attou Island, the westernmost point of United States 
territory, is in the longitude of New Zealand. It is 
actually further west of Sitka than San Francisco is 
of New York. Attou is as far west of New York as 
New York is west of Trebizond or Moscow. More 
than a hundred miles beyond this island, in the open 
Pacific waters, is the western limit reached by the 
laws which Congress makes-that is the claim. 

Can we shut the world out of Behring Sea ? Is that 
body of water really an inclosed sea, an inland sea, 
in the sense recognized by the international code ? In 
selling Alaska to us, had Russia the righ t to con
vey also exclusive dominion over this vast region 
of brine ? These are the points involved in the 
controversy about the British sealing schooners seized 
by our revenue cutters in order to protect the busi
ness of our tenant, the Alaska Commercial Company. 
It appears that our government is preparing to answer 
all of these several questions unqualifiedly in the 
affirmative. 

The one vital point in the brief prepared by Mr. A. 
K. Delaney, counsel for the United States in tlie cases 
of the captured British sealers, is the argument that 
in the treaty settlement between Russia and Great 
Britain in 1825, Russia's dominion over Behring Sea 
was not challenged by Great Britain-in other words, 
that it was tacitly recognized. Nevertheless, the ques
tion is in a shape that admits of widely different con
structions. " If a sea, " says Vattell, in his treatise on 
the Law of Nations, . ,  is entirely inclosed by the ter
ritories of a nation, and has no other communication 
with the ocean than by a channel of which that na
�ion may take possession, it appears that such a !>ea 
is no less capable of being <;>ccu pied and becoming 
property than the land, and it ought to follow the 
fate of the country that surrounds it . " -New York 
Sun. 

.. . .  � . 

Jtitufifit �.tritau. 
cessfully solved the problem, so far as its future on the 
question is concerned, by taking the steam from the 
locomotives, and gradually extending its experiments 
until eight cars are easil y, safely, and comfortably 
warmed ; and it is stated that the intention of the com� 
pany is to apply it to several of its best trains as soon 
as:possible and then .continue its development. 

This solution is perha ps as �ood as could be obtained, 
provided that the cars were warranted always to be 
in conjunction with a locomotive, and the said loco
motive warranted always to be in proper working. 
But, as the Railway News suggests, accidents will 
happen, and if no other means of heating the cars is 
provided for, what is to become of the passengers if 
an accident happeqs to the locomotive? They may pos· 
sibly freeze to death if the e v:entuality is not otherwise 
provided for. In most cases of accidents, railroad men 
know that it is j ust the locomotive which runs the 
greatest danger. The system to be generally adopted 
must provide for this eventuality, and if its steam is 
obtained from the locomotive, it m ust have some 
secondary source Qf supply, individual to the car itself 
and appJic3:.i)1e when required. 
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here besides the large one. Two of these, with object 
glasses six inches and four inches diameter, are in 
themselves as powerful telescopes as many in nse in 
colleges. These serve as finders, to aid in poiBting the 
great tube to the star desired. The other three small 
telescopes are for reading the fine graduations on the 
right ascension and declination circles located on the 
polar · and declination axis. These circles are illumi
nated by electric light, and the readings give the exact 
position of the observed star to a single second. 

Within reach of the astronomer while making his 
observations are a dozen wheels and handles, by which 
he can adj ust the telescope so as to bring the star in 
the exact center of the field of vision. The tube is 
four feet in diameter at the center, ta�ng toward 
each end to thirty-eight inches. It weighs with all its 
attachments 8, 600 pouuds, and it is so nicely balanced 
on anti-friction bearings that it can be directed to any 
point in the heavens by a light pressure from one fin
ger. All the motions, adjustments, and 1'6.dings here 
described as being . made by the astronomer in his 
position at the eye end of the instrument are also made 
by an assistant at his station on the balcony which 
surrounds the head of the telescope. 

.' Complementary (Jolon. To enable the assistant to direct the instrument to 
. if. Crace, in The Architect (London), repeats as any star, he is provided with a system of wheels and 

follows what most people know, but some do not : reading telescopes, so that he can do his work without 
All colors h a \'e their complementaries, which add to even looking at the star. But even this is not con

or detract from the beauty of the adjoining colors, ac- sidered sutncient, for j ust beneath the telescope head 
cording to what they may be. Thus, the complemen- and within the upper section of the column is a power· 
taries of red are green ; blue are orange ; yellow are ful driving clock, governed by a double conical pend,n
violet. If you cut out pieces of gray paper in an lum and regulated by electric connection with the 
ornamental form, and stick a piece on each of the three standard sidereal clock of the observatory. The pen· 
colors I have named, you will find, in a shaded light, dulum balls w eigh 125 pounds and make one revolution 
the gray will be fully tinted by the complenientaries of per second. By an ingenious system of mechanism the 
these colors. But you cannot lay down precise rules. driving clock is so connected with the polar axis of the 
An experienced artist  can�bring any two colors together telescope that the great tube when pointed to a star i6 
by properly m odulating them. Nothing is so charm- made to move backward as fast as the earth moves for· 
ing and so refreshing to the eye as an harmonious ar- ward in its diurnal motion, this counteracting the mo
rangement of colors. They are " like a sweet chord of tion of the earth and making the star appear to stand 
m usic to the sense. " The haud of nature never errs, · still in the center of the field of the telescope. Acce!!s 
whether it brings together scarlet and crimson, as in to the driving clock and balcony is gained by a spiral 
the cactus ; scarlet and purple, in the fuchsia ; yellow staircase at the south side of the column. The center 
and orange, as in the calceolaria ; qr the colors in of motion of the instrument is thirty-seven feet above 
th e varied plumage of exotic birds-the harmony is its base. When the telescope is pointed to the zenith, 
always beautiful , ever perfect. The laws of harmoni- the objective glass will be sixty-five feet above the base. 
ous coloring are a necessary part of the knowledge of The whole telescope complete weighs 65, 000 pounds. 
the manufacturers of colored fabrics. I will suggest a So perfect are the details of its construction, many of 
few contraSts : them being invented by the manufacturers, that the 

1. Black and warm brown. 2. Violet and pale green. colossal instrum�nt can be used more conveniently and 
3. Violet and light rose color. 4. Deep blue and golden rapidly than many smaller instruments. 
brown. 5. Chocolate and bright blue. 6. Deep red A telescope of such size is especially suited for such 
and gray. 7. Maroon and warm green. 8. Deep blue work as stellar photo�raphy and spectroscopy, because 
and pink. 9. Chocolate . an d  pea green. 10. Maroon it collects so large an amount of light. The instru
and deep blue. 11. Claret and buff. 12. Black and ment will be mainly devoted to investigation in these 
warm green. two directions. Now, the photographing of faint stars 

.. 4 • , • requires an exposure of a sensitive plate for a long 
The Grea. Telescope. time, eyen for hours. During this time the image:of 

All opportunity to see the largest refracting telescope the star on the photograph plate must remain abso
in the worlq, which was a1forded the public recently lutely at the same point. Hence the utmost care and 
by the manufacturers, Warner & Swasey, was improv- pains were required to make so enormous a mass move 
ed by a multitude. A constant pro<'ession of carriages accurately, neither faster nor slower than the earth on 
and pedestrians moved to the works during the after- its axis.-Chicago Leader. 
noon and evening and viewed the immense ,telescope • , • , .. 
with wonder and delight. The instrument will be dis- Ralhvay Ties. 

mounted within a few days and shipped to the Lick Among the interesting q uestions which are brought 
Observatory, Mt. Hamilton, Cal. The manufactory out in Mr. Dudley's dyna graph inspections, some of the 
has been the Mecca for astronomers from aU parts of most important have been those relating to the life of 
the country for several weeks, and the visitors yester- ties. He has observed that on the Old Colony and on 
day, comprising the leading scientitlc and business citi- the Boston & Maine, although the road looks in better 
zens of Cleveland and vicinity, were eager to improve surface than where chestnut or oak ties are used, it 
the opportunity to see . the great instrument. The does not take so good a diagram: . The cedar ties with 
column which su pports all the movable parts is as high which these roads are largely laid are so much softer 
as a three story bUilding. It is of cast iron, ten by than oak or chestnut that when an inequality exists 
seventeen feet at the base and four by eight feet at the it extends over a longer portion of the rail. Thus the 
top, and weighs 36, 000 pounds. Surmounting this bends in the rails are longer, which is better for the 
column is the head, weighing 8,000 pounds, in which rails, but the surface of the rails is not so good ; and 
turns the steel polar axis, ten feet long and twelve when a point begins to get low, it not only wears into 
inches in diameter, weighing 2, 800 pounds. When the the tiE; faster on account of its greater softness, but it 
instrument is placed in position in the observatory, this begins to c ut into adjoining ties, wh ich are not firm 
axis will be adjusted parallel to the . axis of the earth; enough to resist the additional strain a low tie next to 
and consequently .will point to the. exact north pole of a high one produces. It would therefore seem to be a 
the heavens, around which all stars seem to revolve. question not yet conclusively settled whether cedar 
At the upper end of the polar axis and at right angle ties are. so economical as their greater durability would 
to it is fastened a heavy cylinder or sleeve, which forms seem to imply. The greater amount of labor required 
bearings for the steel declination axis. This axis is ten to keep the surface in good condition, or the greater 
feet long and ten inches in diameteJ', weighing 2, 300 cost of hauling freight over the track when it is not so, 
pounds. Attached to the de.cliilation axis is the great JI1ay in the end balance the supposed gain in using a 

Steam Heating Cor Railroad Cars. steel tube, at the end of which will be placed the world wood which does not decay quickly, but is very soft.-
The sure approach of colder weather has, we are glad renowned thirty-six inch object glass. The object Railroad Gazette. 

to notice, revived the question of heating our railroad glass, weighing with its cell 638 pounds, is now at the 
cars by other means than the outrageously dangerous observatory on Mount Hamilton. This great lens, 
coal stove. Public sentiment, irritated' by the several which is nearl y 50 per cent more powerful than any 
holocausts of last wi nter, naturally demanded a change, other yet made, will gather the light from stars mil
and several of the State legislatures made laws com- lions of miles away and Concentrate it at the eye end 
palling such change. So far this is good, and several of the tube, 56 feet 6 inches distant, where the brilliant 
of the railroads have already arranged for the intro- image of the star is magnified by eye pieces or micro
duction of a safer means of heating their passengers. scopes and observed by the astronomer. A great variety 
Most of the attempts so far have quite naturally looked of eye pieces are provided, magnifying from 180 to 4,000 
to steam as the easiest solution to the heating problem, diameters. This eye end of the telescope is a marvel 
put there is considerable difference in the divers sys- t of intricate mechanical construction. It seems to be a 
tems as to the mode of application and source of supply. series of telescopes within telescopes and wheels with-

The Pennsylvania Company is reported to have suc- in wheels. In fact, there are five complete telescopes 

� , . ,  . 
A Message Crom the Sea. 

According to illformation received at Lloyd's from 
the Governor of South Australia, dated the 22d ult. , a 
dead albatross has been found on the shore at Fre
mantle, and attached to its neck was a piece of tin, 
on which the following was written in French : " Thir
teen shipwrecked persons are on the Crozet Islands, 
4th August, 1887. " '.rhe vessel to which these ship
wrecked persons belonged is supposed to be the 
Tamaris, bound from Bordeaux for N oumea, which 
vessel was posted at Lloyd's as missing on the 31st of 
August, and the crew of which was composed of 13 men. 
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ENGINEERING INVENTIONS. 

A boiler flue has been patented by 
Mr. David Purves, of Ferro Dene, Green Lane, North 
Dulwich. Surrey County, England. The plate is formed 
with thickened bands on one side and channels on the 
opposite side, the thickened bands being rolled into 
stiffened ribs, making a boiler fiue with a band or rib 
formed Integrally therewith. 

A car coupling has been patented by 
Mr. Jonathan H. Davis, of Natchez, Miss. The draw· 
head has a central chamber, with latches pivoted each 
side the link opening, having engaging curved arms, in 
connection with a spring-actuated pawl. and other 
novel featnres, making a con pier with which cars can 
be readily coupled npon a cnrve or with an opposing 
coupler of unequal height. 

A car frame has been patented by Mr. 
Peter Matthews, of Escanaba, Mich. This invention 
relates to locomotive tender frames, and provides a con'. 
otruction desigued to effectively resist longitudinal 
transverse strains of both teusion and concussion, 
while the timbers will be strongly jointed without 
having to morti. or cut away the main longitudinal 
timbers of the frame. 

A submarine excavator has been pa· 
tented by Messrs. John al!d Peter Wagner, of Atchison, 
Kansas. The buckets are made to be nsed inside of a 
cylinder, and to be hung in such manner that they may 
be reversed upon their hinges to present either a plane 
edge or a toothed edge to penetrate the material to be 
excavat€d, the invention also providing a simple con· 
struction and combination of parts for opening and 
closing the bnckets. 

• • •  
AGRICULTURAL INVENTIONS. 

A corn planter and check rower has 
been patented by Messrs. John W. McMahan and 
Edwin S. Whittemore, of Huntingdale, Mo. This in· 
vention covers a novel construction and arrangement of 
various parts and details designed to afford a machine 
that will be simple and durable and very effective in 
operation. 

A grain separator has been patented 
by Mr. William C. Buchanan, of Belleville, Ill. The 
construction is such that the rake or picker fingers are 
advabced at different rates of speed through paths of 
different length. so that the straw and grain acted upon 
are more fully torn apart, the invention being an im· 
provement on a former patented invention of the same 
Inventor and another. 

• • •  
lIISCELLANEOUS INVENTIONS. 

A top prop has been patented by Mr. 
William R. Moore, of Unionville, Pa. This invention 
provides an improved means for ""curing t.he bow iron 
to. the ""Ilt iron or top prop stnd, to provide an anti· 
prop rattler for carriages and top buggies. 

A pocket hand brush has been patented 
by Mr. Cbarles B. Schroeder, of Brooklyn, N. Y. It 
consists of a hollow case provided with a silk hat pad 
or pads, and two brushes of different styles sliding in 
opposite ends of the ca..oe, making a compact and port. 
able combined clothes and hat brnsh. 

A fly screen has been patented by Mr. 
Julius Neifing, of Crown Point, Ind. It is for a window 
or other opening of a room, and is of snch constrnction 
that the screen ""rves to exclude fiies from entering an 
apartment, while also providing for the exit of any that 
may be in the room. 

A dumping wagon has been patented 
by Mr. Thomlls Hill, of Jersey City, N. J. This inven· 
tion relates to carts or wagons for common road use, 
having shafts to adapt them to horse or cattle draught, 
and the bodies snpported by side pivots or jonrnals for 
tilting them, the Invention covering varions novel fea· 
tures of construction and combinations of parts. 

A sewerage system for buildings has 
b Jen patented by Mr. Charles H. Shepherd, of New 
York City. This invention relates to devices for secur· 
ing the ventilation of the sewerage receiver. and to 
electro'magnetic appliances for releasing the discharge 
valve of the sewer pipe, covering various novel features 
of construction and arrang<:ment of parts. 

A composition for mineral wool has 
been patented by Mr. Richard D. A. Parrott, of Green· 
wood Iron Works, N. Y. It consists of one·third feld· 
spar and two·thirds lime. combined by fusion and dis· 
charged in a small stream from a furnace, when it is 
subjected t.o a jet of steam or compressed air to blow it 
ont into a fibrous mass. 

A binder has been patented by Mr. 
Nehemiah Hawkins, of Brooklyn, N. Y. Combined 
with a pair of apertured covers and a bin41ng cord is a 
fiexible, transver""ly sl<)tted back and retaining,strips 
formed with projections through which the binding 
cord passes, with other novel features, makiug a ready 
binder for mannscripts. newspapers, sheet music, etc. 

A machine for ironing linen fabrics or 
other materials has been patented by Mr. Henri C. 
Chasles, of Paris, France. Combined with a chamber 
which has perforations in its polished ironing side, this 
side working in silding contact with the fabric to be 
Ironed, is a vacllum·producing device connected with 
the chamber, wherehy vapor is removed and the fabric 
left completely dry. 

A car bell has been patented by Mr. 
William H. Hudson, of New York City. This inven· 
tion covers a novel combination and arrangement of part/,' whereby the car bell may be rnng by pres.ing upon 
a foot piece in the platform, the ringing being stopped 
when the pressure is removed, and the invention Is an 
improv!""ent ,on a tormer patented invention of the 
same inventor. 

A circular sawing machine has been 
patented by Mr. David Arkin, of Manistee, Mich. This 
invention relates to the construction and arrangement 
of the carriage of a shingle·jointing machine, and also 
to the arrangement of a novel system of safety attach· 
ments or guards to protect the sawyer, the invention 
covering certain novel constructions and combiliations 
of parts 

A tube expander has been patented 
by Messrs. Jacob ,Nebergall and Charles E. Schofield, 
of Waller, Ohio. Combined with a slotted tapering 
plug are two oppositely arranged jaws having projec· 
tions for forming a bead in the tube inside of the tnbe 
sheet, and for turning the fiange on the end of the tube 
outside of the tube sheet, with a cam lever for simnl· 
taneonsly operating the two jaws. 

A combination tool has been patented 
by Mr. William H. Mitchell, of Horse Cave, Ky. It is 
an implement combining in itself a monkey wrench and 
pipe cutter and tonge, deSIgned to be adapted for use 
upon varying sizes of pipe and fittings, and which may 
be changed from tongs to cutter or cutter to tongs, 
while not being any more bulky than either of the Sin
gle implements it takes the place of. 

A folding paper box has been patent
ed by Mr. Joseph T. Craw, of Jersey City, N. J. The 
box body consists of an inner part creased and folded 
to form the bottom, side, and ends. with a rib about the 
bottom, and a frame constituting the outer walls and 
paste flap, the invention being more especially appli· 
cable in making shallow paper boxes, of which the 
blanks may be storcd in small space. 

A hair curler has been patented by 
Mr. John T. Stansbury, of Elkhart, Ind. A heating 
iron or core is combined with an outer curling shell 
which has means for taking hold of the hair, and is 
adapted to revolve, a spring being so arranged that the 
curling shell may be wound up and held under tension, 
and when the spring is liberated thc shell will revolve 
and automatically curl thc hair. 

A washing machine has been patented 
by Messrs. John P. Caldwell and Joseph C. Wolfe, of 
Gainesville, Ga. This invention provides for rapidly 
operating II ponnder in a snitable tub containing the 
washing fiuid and clothes, and at the same time causing 
a rapid circulation of air through the contents of the 
tub, while the driving power may also be utilized to 
operate the dasher of a churn or do other similar work. 

A pistol or mace holder has been pa
tented by Mr. James P. Wintz, of Charleston, West Va. 
This invention covers an attachment to a belt consist
ing of a support and clip, one end of the latter being 
spring.actuated, and curved to fit a police club, pistol, 
or other article. the arrangement being snch that the 
object secured can be removed laterally as well as in 
the ordinary manner, or it can be pushed back at the 
handle end and thus freed from its support. 

SCIENTIFIC AMERICAN 
E U I L D I N C E D I T I O N . 

NOVEIlIRIl:R N11MBER. 

T A B L E  O F  C O N T E N T S. 
1. Elegant Plate in Colors of Three Frame City 

Dwellings, costing Two Thousand Five Hun
dred Dollars each, with floor plans, sheet of 
details, etc. 

2. Plate in Colors of a Frame Dwelling, situated 
at Belleville, ' N  . .T., costing Two Thousand 
Five Hundred Dollars, with full specifications, 
floor plans, sheet of details. etc. 

3. Page Engraving of HolbrOOK Hall. New York 
City, an Eight Story Apartment House, lately 
condemned for dry rot. 

4. Plans for a School House costing between Eight 
and Nine Thousand Dollars. 

5. Half page Engraving of a Residence at Batten
hall Park, Worcester, England. 

6. Perspective view, with floor plans, of a Dwell
ing costing Four Thousand Five Hundred 
Dollars. 

7. Drawing of a Reception Pavilio;n, Geneva. 
8. Illustration of the New Railroad Men's House, 

New York. A Club House costing One Hun
dred Thousand Dollars. 

9. Design of an Attractive Residence at Minne
apolis, Minn. 

10. A Church of moderate cost, with first story 
plan. Intended for 460 seats. 

11. Engraving of a Two Stor] and Attic House 
erected at Montclair, N. .� with fioor plans. 
Cost, Thirty-seven Hundrea Dollars. 

12. A Thirty-five Hundred Dollar Dwelling. Per
spective and floor plans. 

13. Page Engraving of the New Monument and 
Tomb of M. Thiers, Cemetery of Pere la Chaise, 
Paris. 

14. Design for an Entrance. Half page engraving. 
15. Perspective and floor plans of a House costing 

Three Thousand Eight Hundred Dollars. 
16. Design for a City Front. W. H. Powell, Archi

tect, London. 
17. Floor plans and perspective of a House for a 

narrow lot. Cost, Four Thousand ·Dollars. 
18. Perspective and floor plans of a Four Thousand 

Five Hundred Dollar Residence. 

19. Miscellaneous Contents : Puttinll;' Water Heat
ing Pipes in Cook Stoves. illustrated.-Cedar 
Shingles.-The Trade Unions.-Some Data on 
Steam Heating.-Plastering.-The Rumbling 
Sound in Closed Carriages, how prevented.
Pipes and Joints.-.Tack Frost in Water Pipes. 
-The Elfect of Freezing on Cement.-The 
Wood of Thuja Gigantea.-A Dutch Interior. 
-Spontaneous Combustion.-Cement Appa
ratus.-How to Repair Stone Steps.-Insulated 
Air Coverings for Steam, Wate':t a'}d Gas Pipes, 
illustrated. - The New Era H8.Uiator, illus
trated.-Shingle Stains.-Effects of Snow on 
Marble.-" Alert .. Hand Force Pump, illus
trated. 

The Scientiflc American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; form· 
ing, practically. a large and splendid .MAGAZINE 
OF ARCHITECTURE, richly adorned 'with elegant 
plates in colors and with fine engravings, illustrating the most interesting examples of Modem 
Architectural Construction lind alhed subjects. 

The Fullness, Richness, Cheapness. and Conve
nience of this work have won for it the LARGEST 
CIRCULATION of any Architectural publication in 
the world. Sold by all newsdealers. 

MUNN & CO., PtmLISHERs, 
a61 Broadway, New York. 

Special. 
THE HEROISM OF WOllEN. 

The number 18 lea-ion who are chronic invalids, and are 
extremely puzzled to tell what aUs them. They are mis
erable, extremely miserable. Especially may this be 
said of a very large class of females. They have .. hellvy, 
weighty feeling, as If being dragged to the earth ; a ml.
ery in their back j an all-gone feeling. Scarcely able to 
put one foot before another, and yet seeing the work 
must be done, they go on, a tread-mill life from early 
morn till late at night, keeping about from the mere 
force ot will. Arising Is the morning but little refreshed 
by the few hours of broken sleep ; no one but themselves 
knowing that Incessant aches and pains had robbed 
them of that much needed rest. 

The foilowlng is a brief statement taken from one of 
many letters received of similar import : 

U CULPEPER, Va., May 31, 1886. 

" DRS. STARKEY & PALEN :  I wrote yOll my symptoms 
one year ago last �'ebruary, when 1 was taking the Com
pound Oxygen, then given me by a friend, but I was so 
very weak and nervous at that time I doubt if it was suf
ficiently legible. 

U My doctor treated me for catarrhal consumption, and 
gave me all kinds of medicines for suppression, but they 
only seemed to increase my pain. At last he concluded 
there was some organic deran",ement, and ",ave me sur
",ical treatment, which instead of relievin", me. increased 
my agony. producing inflammation that reached the 
brH.in, making me utterly sleepless and delirious for 
months. 

" One day a friend came to see me who had a part of II 
Home Treatment of Compound Oxygen at her house, 
lind persuaded me to try it. She sent it to me, lind I 
commenced using it, but I must say with very little 
faith. After using it about a week my nOse bled very 
profusely, and I felt great relief from the brain preStmre 
that had kept me crazed for months. I began to sleep. 
My mind came back to me, though my doctor had said if 
1 ever 20t better, or lived, I would never recover my 
mind. lIe seemed surprised that 1 had. He recommend
ed surgical treatment, but I had Buffered so much by 
that from him I would not trust it again. This was about 
a year 1Ljl'0, and I was an Invalid until a month or so since, 
when I commenced to drall around a little, becoming so 
tired I could not rest. But since using Compound Oxy
gen 1 can rest and walk about, and the cold I had when 
the Compound Oxygen arrived soon dit5appeared. I am 
stronger and better than for years. Have resumed my 
old Sunday-school class, and played on the organ last 
Sunday." . 

There are very many people Interested in the treat· 
ment which has done so much for this lady in Virginia. 
If you Wish fuller information, send to Drs. Starkey & 
Palen, 1529 Arch Street, Philadelphia, Pa., for their 
treatise, which is sent free. 

The charge Jor Insertion under thUJ head is One Dollar 

a line jor each insertinn : almtt eight words to a line. 

Ad'/)erti�s must be received at publica/inn office 
as early as Thm'sday morninq to appea1' in next issue. 

For Sale-A $50.00 lathe, with exira attachments, for 
$30.00. B. Mitchell, 301� Second St., Jersey City, N. J .  

Twenty per ceut saving and a large increase of 
steam supply. 

U. S. Rocking Grate Bar Co., Chicago. 

A good agency wanted, mechanical or process. Muller 
& Sieghortner, 319 Broadway, room 10, New York. 

Drawings for machinery and factories, including build· 
Ings. J. H. Muller, Mech. and Clv. Engineer, 319 Broad
way, room 10, New York. 

Telegraph Instruments cheap. W.E. Lewis, Corry, Pa. 
Wanted-New invention or novelty for the English 

market by a first-class London bouse, having a large con
nection among shippers, warehousemen, drapers, etc. 
Address U Everclean," 100 Wood St., London, En�land. 

Lacquers.-Japan, Brilliantine. Brassoline, Opaline, 
and other lacquers and special varnishes. BriUiant, 
hard, durable. '  Send for catalogue. The Fred'k Cram 
Chemical Co., Short Hills, N. J. N. Y. agent, Horace 
Van Sands, 733 Broadway. 

Lathes for cutting irregular forms a specialty. See 
ad. p. 285. 

For the best and cheapest 4 Horse Engine, address 
Peter Walrath, Chittenango, N. Y. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, Ill. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., l1l8 Jackson St., 
Chicago, 1lI. 

The Railroad Gazette, handsomely illustrated, pub· 
lished weekly. at n Broadway. New York. Specimen 
copies free. Send for catalogue of railroad bonks. 

The Knowles Steam Pump Works, 113 Federal 
St .. Boston, and 93 Liberty St., New York, have just i •• 
IUed a new catalogue. in which are many new and im
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Betting and Wheels. Link BeIt M. Co., Chicago. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Nickel Plating,-Sole manufacturers cast nickel an· 

od8ll. pure nickel salts, polishing compOSItions, etc. $100 
"!Attie Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer I{rlstaline, 
Complete outllt for plating, etc. Hanson, Van Winkle & 
Co . •  Newark. N. J .. and 92 and m Liberty St .. New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern de8lgn. New Haven Mfg. Co., New Haven. Conn. 

Supplement Catalogue.-Persons In pursuit of infor· 
matton of any special engineering. mechanicsl. or sCien
tlllc 8ubject, can have catalogue of contents of the SCl
.NTI .. TC AMERICAN SUI'PLEME",'r sent to them free. 
Tha SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co .• Publishers. New York. 

The Holly Manufacturmg Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma
chinery. and containing reports of tests; on application. 

Curtis Pressure Regulator and Steam Trap. See p. 30L 
Prnoer, 113 Liberty St., N.Y. $1 per yr. Samples free. 
Gardner & Miller'S Patent Belt Clamps, 8 sizes. Bil· 

lings & Spencer Co., Hartford, Conn. 
The Improved Hydranlic Jacks, Punches, and Tube 

Expanders. R. Dudgeon, 24 Columbia St., New York. 
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Planing and Matching Machines. All kinds Wood 

Working Ma,chlnery. C. B. Rogers & Co .. Norwich, Conn. 
For best leather belting and lace leather, including 

Hercules, see Page Belting Co.'s adv .. p. 318. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
(19 and 421 East 8th Street. New York. 

Cushman's Chucks can be found in stock in 'all iarge 
cities. Send for catalogue. Cushman Chuck Co., Hart· 
ford, Conn. 

Hoisting Engines. D. Frisbie & Co., New York city. 
Tight and Slack Barrel Machinery a .pecialty. John 

Greenwood & Co., Rochester, N.Y. See liIus. artv., p. 28. 
Graphite Lubricating Co., Jersey City, N. J. Graph

ite bushings and bearir:gs, requiring no grease or oU. 
Quints' patent automatic steam engine . governor. 

Correspondence soliCited from manufacturers of throt
tle gov.ernor engines. Leonard & McCoy, 118 Liberty 
Street, New York. 

Oatarrh Oured. 
A clergyman, after years of sulfering from that loath

some diseasE', catarrh, and vainly trying every known 
remedy, at last found a prescription which completely 
cured and saved him from death. Any 8u1ferer from 
this dreadful disease sending a self-addressed stamped 
envelope to Prof. J. A. Lawrence, 212 East 9th St., New 
York, will receive the recipe free of chara-a. 

Graphite Bushings.-Put them on all loose pulleys. 
Wardwell's patent saw benches. All sizes in stock. 

Rollstone Machine Co .. Fitchburg. Mass. 
Talcott's belt hooks. Best made. Providence, R. I. 
Send for new and complete catalogue of Scientlfic 

Books for sllie by Monn & Co .• 361 Broadway. N. Y. Free 
on application. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than one hundred thousand application. for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating- the securing of patents, either at home or 
abroad, are invited to write to this oftlce for prices, 
which are low. in accorda.nce with the times and oux: ex
tensive facilities for conducting the busines8� Address 
MUNN & CO .. office SCIENTIFIC AMERICAN, 861 Broad
way, New York. 

INDEX OF INVENTIONS 
F o r  which LetterM Patent o£ the 

11nited StateM were Granted 

November I, 1887, 
&ND EACH RE&RING THAT DATE. 
[See note at end of list about copies of these patents.] 

Advertising circular M. B. Church . . . . . . . . . . . . . . . . .  872.301 
Animal trap, A. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.292 
Attrition mill, Sturtevant & Davis . . . . . . . . . . . . .. . . . . 372,4S6 
A wning, folding vehicle, A. D. Beedle . . . .  . . ...  . . h12,448 
Awning, portable, S. M. McReynolds . . . . . . . . . .. , . . .  372,551 
Axle, wagon, J. L. Thompson . . . . . . . . . . . . . . .. . . . . ... . 372,581 
Bag holder, J. S. Hageman . . . . . . . . . . . . . . . . . . . . . . . . . .  8'i'2,411 
Bale tie, L A. Kilmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'f2,875 
Bale tie, M. D. Kilmer . . . . . . .  ' . . . . . . . . . . . . . .. .... . . .. .  872,376 
Bale tie, G. Leder . . . . . . . . . . . . . . .. . . . . . . ... . . . .. . . ... . . 372,420 
Baling press, M. C. Nixon . . . . . . . . . . . . . . . . . . . . . . . . . . .. 372.686 
Barrel stand and truck, E. Craig . . . . . . . . . . . . .  : . . . . . .  3'f2,004. 
BaSins, etc., float trap for waSh, J .  W. Grows . • . • • .  371,812 
Bath tub or sink, F. A. Wells . . . . . . . . . . . . . . . . .. . . . . . . 372,847 
Battery. See Secondary battery. 
Bed bottoms, locking device for, O. S. Foster.· . . . .  872,369 
Beds for invalids. attachment for, H. C. Bailey .. . . a72.288 
Bell, door. T. M. BaleR . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . S� 2,59'J 
Belt, driving, Bockmuhl & Karthaus . . . . . . . . . . . . . . . Si2,2!J7 
Belt, electriC, J .  Williams . . . . . . . . . . . . . . . . . . . . . . . . � . . . 3'i2,6J7 
Belt fastener, J. B. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . 372,427 
Belt shifting device, A. M. Dolph . . . . . . . . . . . . . . . . . . .  372,0:8 
Belting, G. Meacom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,6.32 
Billiard table leveler. H. Rice . . . . .. . . . . . . . . . . . . . .. .  372,566 
Binder, N. Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372;467 
Block or chunk pin. G. V. Brecht . . . . . . . . . . .. . . . . . . . 3';2,696 
Board. See Ironin2 board. 
Boiler. See Multitubular poiler. Steam boiler. 

Tubular expansion boiler. Wash boiler. 
Boiler flue, D. Purves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,481 
Boiler furnace, F. Ludwig . . . . . . . . . . . . . . . . . . . . . . . •. . .  312,422 
Boilers, sRfety vent for steam, W. C. Baker . . . . . • . .  372,289 
Bolts and nuts, machine for threading, F. M. Ken-

nedy . . . . . . . . . . . . . . . .  , . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  8'i'2,541 
Book rest, W. SmaiL . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  372,496 
Boot or shoe heel, L Summerlleld . . . . . . . . . . . . . . . . . .  8'12,485 
Boots, shoef'l, etc., fastenin� for, T. P. Ryan . . . . . . .  312,883 
Bottle and label protector, A. GrisL. . . . . . . . . . ... . . .  372,462 
Boxes, machine for preSSing, R. II. Hoyt . . .. . . . . . .  3'12,537 
Brace. See Shoulder brace. 
Brake block attacbment, W. T. Milliken . . ... . . . . . .  872,554 
Brush, pOCKet hand, C. B. Schroeder .. . . . . . . . ... . . .  372,492 
Brushes, manufacture of, J. A. Read . . . . . . . . • . . . . .  0 872,385 
Bucket, portable sanitary dinner, A. Simon . . • . • . . .  872,3.)7 
Buckle. bale tie, Leder & Forbes . . . . . . . . . . . . . . . . . . . . 872,421 
Buckle guard, W. H. Chapman . . . . . . . . . . . . . . . . . . . . .  372,003 
BuUdinlrs. construction of, W. Dryden . . . . . . . . . . . . . 372,401 
Burning and utilizing . wet and olfensive sub-

stanceR, A. Engle . . . . . .. . . .. . . . . . . . . . . . . . . . . .. . . .  , � 
Bustle, �'. B. Melville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,63.1 
Button die, W. Hornich . . . . . . . . . . . . .. . . . . . . .. .. .. . . . ,S'12,822 
Button lathes, grip for, W. �'. young . . . . . . . . . . . . . . . 372,44:1 
Cabinet, blank, J. H. PauL .  . . . . . . . . . . . . . . . . . . . . . . . . . 372,3&1 
Cable device for bridges, traction, F. L. W. 

Church . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .. . . . . .. .. . . : 372,(()2 
Calk stock. manufacture of shoe, E. S. Brainard . . 372,3!1h 
Can. See 011 can. 
Canopy frame holder, C. T. Segar . . . . . . . . . . . . . . . . . .  372,570 
Car coupling, H. J,. Arnold . . . . . . . . . . . . . . . . . . . . . . .  372,28:1 
Car:coupling, A. S. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '372,286 
Car coupling, J. H. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·372,� 
Car coupling, S. P. Gaver . . . . . . . . . . . . . . . . .. . . . . . .. . . 372,371 
Car coupling, T. Farmer et al . . . . . . . . . . . . . . . . . . . . . . . .  m,610 
Car coupling, L. K. h'uller . . . . . . . . . . . . . . ... . . . . . .... . .  372.462 
Car:coupllng, W, C. Lonl{ . . . . . . . . . . . . . . . . . ... ... . .. . . 372,645 
Car coupling, Sime & Moore . . . . . . . . . . . . . . . . . . . . . . .. .  m,soo 
Car coupling. D. Y. Wilson . . . . . . . . . . . . . . . . ..... . . . . .  372.850 
Car frame, P. Matthews . . . . . . ' "  . ,  . . . . . . . . . . . . . . . . . . .  3'f2,548 
Car heater, J. H. Mac EI'Rey . . . . . . . . . . . . . . . . . . . . . . . . 3i2,478 
Car. railway. Green & Murison . . . . . . . . . . . . . . . . . . . . .  372,(116 
Car roof, C. B. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  3'12,316 
Car seat, J. S. BushnelL .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'/2,69'1 
Car seat lock, C. Parham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,480 
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Car wheel. sel�-luhricatlng. l. Barker . . . . . . . . . . . .. . . 872,290 Heatlnl/: coils and s),stem. of pipes, attachment. Screw cuttlnl/: machlne. T. B. Smith . . . . . . . . . . . . . . . .  372'434 1 TRADE MARKS. 

Screw cutting tool,

.

J. C. Williams . . . . . . . . . . . . . . . . . .  · 872,M( Al/:rlcultural lmplemcnt8, S. r.. Allen & Co . . . . . . . . . . 14,860 Cars, automatic indicator for rallwa)'. J. H. Hurl-
hut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 372.873 

Cars. Ateam and electric connection for rallway, 
B. R. Deacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.363 

Cars. stellm heatinl/: pipe connection for. J. Emer-
80n . • • • . • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • •• • •  , . 3'12,303 

Card distrihuter. T. Schneider . . . . . . . . . . . . . . . . . . . . . . .  372.38S 
Card holder. C. W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.445 
Carriage IloP. M. �'. Eldridge . . . . . . . . . . . . . . . . . . . . . . . . . 372.367 
Carrier. See Cash and package carrier • .  

Case. See Jewel case. Piano case. Show case. 
Watch CMe. 

Cash and package carrier. L. G. Bostedo . . . . . . . . . . .  372.592 
Caster. hall. A. Rix. . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . .  872.:lS'"i 
Castinl/: steel wheei., metal mould for. W. Sellers. 372.336 
Cavit), drill or reamer, J. Greek . . . . . . . . . . . . . . . . . . . . .  372,463 
Chain, R. E. Gleason . . . . • . . . .  o • • • • • •  0 • • • • • • •  0 • • • •• • • • • 372,613 
Chlllns. testinl/:. W. D. Ewart . . . . . . . . . . . . . . . . . . . . . . . 372,609 
Chuck, lathe, C. R. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.482 
Cigar bunchinl/: machine, S. Henr), . . . . . . . . . . . . . . . . . . 372,414 
Cil/:ar cutter, T. B. Keim . . . . . . . . . . . . . . . . . . . . . . . .. . : . .  372,418 
Cigar mouid. G. D. EII/:es . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,001 
Cil/:ar protector, S. W. Woodhury . . . . . . . • . . . . . . . . • • . . 372,442 
Clasp. See rope or line clasp. Shoe clasp. 
Closp for binding or holding together newspapers, 

etc., O. Dietrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872,® 
Cleaner. See Pen cleaner. 
Clock. calendar. J .  A. Shimp . . . . . . . . . . . . . . . . . . .  · . . . . . . 372,575 
Clock dial . A .  Staubltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872,642 
Coaster, combined sliding or roUer, E. H. Fenton. 372.006 
Coat rack, C. G. Udell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m,502 
Cock and valve. comhined, C. W. Hale ............. 872,314 
Cold, apparatus for producing, R. P. Pictet . . . . . . . . 372.327 
Collar, horse, Thurher & Norllnl/: . . . . . . . . . . . . . . . . . . . .  372,439 
Composition pipe, T. McSweene)' . . . . . . . . . . . . . . . . . . .  372.6.31 
C<)nverter. S. C. Collin . . . . . . . . . . . . . . . . . .

.
. . . . . . . . . . . .  372.502 

Cooking vessel, steam, J. Hurst . . . . . . . . . . . . . . . . . . . . . 872,416 
Copyin� press pad, A. Church . . . . . . . . . . . . . • . . . . . . . . .  872,454 
Cork grinding machine, J.lOwman &. Howard . . . . . . .  3i2,629 
Coupllnl/:. See Car coupling. ElectriC hrake coup-

Iinl<. Pipe coupling. Thill coupling. Wire 
and band coupling. 

Coupling for electric or other wires, Ii'. S. Pond .. . . 372,687 
Cultivator, J. W. Kraus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,627 
Cultivator, T. G. Tasker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.500 
Cultivato1', wheel, W. -P. Brown . . . . . . . . . . . . . . . . . . . . .  872,399 
Curtain ring or hanller, J. W. Leslie. . . . . . . . . . . .  . .  372,628 
Cutter. See Cigar cutter. Paper cutter. 
Dentlll hurrinl/: tool, A. W. Browne . . . . . . . . . . . . . . . . .  372,400 

Uent'll ena-Ine, W. I1. A. Bonwill . . . . . . . . . . . . . . . . . . . .  372,397 
Dental engine, W. A. Knowles . . . . . . . . . . . . . . . . . . . . . .  372,311 
Desks, Ink well for school. Roherts & Ln),ckx . . . , .  372.388 
DIe. See Button die. 
Door check, J. R. Palmenherg . . . . . . . . . . . . . . . . . . . . . .  372.326 
Drawer pull and label CRse, combined, J. F. Neely 3;2,559 
Drlll. See Cavit)' drill. 
D),elnl/: and bleaching apparatus, G. Jagenhurg . . .  372,472 
Dynamite. A. D. Smollaninolf . . . . . . . . . . . . . . . . . . . . . . . . 872 •. �38 
D),namometer, electric. J. Caudera), . . . . . . . . . . . . . . . .  372,358 
ElectriC br .. ke coupling, G. h'. Card . . . . . . . . . . . . . . . . .  372,599 
Electric brakes, circuit system for, G. h'. Card . . . . . 372.598 
Electric distribution for alternating currents, sys-

tem of, E. Thomson. . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  S'i2,501 
Electric light bulb, in candescent. R. Haines . . . . . . .  372,313 
ElectriC machine, dynamo, C. Batchelor . . . . . . . . . . . �72,447 
Electrical dlstrlhution, system of, E. W. Rice, Jr. 372.SSO 
Electrical signalR, apparatus for transmitting 

and recelvlnl<. Deprez & Ahdank-Abak .... 
nowicz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  372.404 

Elevated wa)', F. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,381 
Elevator cups to belts, m eans for securing glass, 

L. Rappaport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,329 
Elevator shafts and their approach e., construc-

tion of, N. A .  Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,611 
Elevat.or s),stems, electric r911:ulalOr for h),draulic, 

I,. Daft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,361 
Engine. See Dental enll:ine. Gas enl/:lne. Oscil

lating engine. 
Excavator, submarine, J. &. P. Wallner . . . . . . . . . . . . .  372,582 
Exhibitlnl/: communications. antomatlc apparatus 

for. T. J. Hewson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872,5::16 
Fabric. See Woven fahric. 
�'eed troul/:h, L. B. h'o)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,528 
Feed wnter heater, E. L. Stewart . . . . . . . . . . . . . . . . .. . .  37'J,'99 
�'ence, J. R. Mote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,322 
li'ence loom , P. Kesling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,419 
I'�ence. wire, J. D. J ones . . . . . . . • . . . . . . . . . . • . . • . . • . . . . .  3i2,625 
� ifth wheel, J. Edl/:ar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,407 
Filter, W. Franklln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,5;;0 
Finings from fish sounds and iSinglass, apparatus. 

for manufacturinl/:. E. J. Beggs . . . . . . . . . . . . .. . . . . 372.591 
Firearm, magazine. W. B. Franklin . . . . . . . . . . . . . . . . .  m,SSl 
Fire escape, I,. D. �·ein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,526 
Flre:;e.cape, domestiC, Burkin & Melville . . . . . . . . • .  372,596 
h'ireplace frame, F. G. Janusch . . . . . . . . . . . . . . . . . . . . . .  372.417 
Fl), screen, J. Nelfinl/: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,434 
Frame. See Canop), frame. Car frame. Ftre-

place frame. Window frame. 
Freezer, ice cream, W. Tunstlll . . . . . . . . . . . . . . . .. . . . .  872,393 
Fumigator, W. A. Loughr)' . . . . . . . . . . . . . . . . . . . . . . . . . .  372,477 
Furnace. See Boiler furnace. 
Furnace�nd boiler, J. W. Walters . . . . . . . . . . . . . . . . .  872.564 
Furnace for burning wet. and offensive substances, 

A. Engle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,805 
Furnaces. draught regulator for, Fischer & 

Stiehl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,409 
Fuses for hlastinl/:. machine for te.Unl/:!tlle water. 

proof quallt)' of, G. A. Saunders . . . . . . . . . . . . . . . .  372,491 
Garment turning device, H. I ... Otis . . . . . . . . . . . . . . . . .  812,SU 
Gss engine, Schmid & Beckfeld (r). . . . . . . . . . .  . . . . . . .  10,878 
Gas main joint, G. N. Rile)' . . . . . . . . . . . . . . . . . . . . . . . . . . 372,568 
Gate. See Road or f .. rm I/:ate. 
Gate, W. Ruble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 372.432 
Gat.e, H. Terr), . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37�,438 
Generator. See Steam generator. 
Globe, chimney. etc . •  G. B. Barne . . . . . . . . . . . . . . . . . . .  372,509 
Graln hinder, H. F. Crllndai\. . . . . . . . . . . . . . . . . . . . . . . . .  372,520 
Grain hinder tables, shifting mechanism for, J. P. 

Bullock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,615 
Grain hinder., knotting device for, W. N. White-

for, W. M. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.288 
Heel and shank supporter, T. H. Paris . . . . . . . . . . . . .  372.561 
Heel bnrnishing machine, A. B. �'owler . . . . . . . . . . . . 372.612 

Seat. See Car seat. Bitters, Lion Manufacturing Compan)' . . . . . . . . . . . . . 14,880 
Secondary hatter)', C. Hering . . . . . . . . . . . . . . . . . . . . . . . .  372,468 BIUers. L. Prange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U,887. 14.888 

Heel or sole plate, C. J. Brosn .. n . . . . . . . . . . . . . . . . . . .  372,461 
Holder. See Bag holder. Card holder. Lantern 

holder. Ticket holder. 
Hoof pad, W. Mullo), . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,635 
Hook. See Whiffietree hook. 
Hoop. See Wire hoop. 
Hoop sawinI/: machine, harrel, J. C. Ballew . . . . . . . .  872,446 
Horse detacher, S. Bail. . . . . . . . .  . .  . . . . . . . . . . . . . . . .  372,287 
Horse detl,cher, J. C. Fowler . . . . . . . . . . . . . . . . . . . . . . . .  372,528 
Horsesboe nails, machine for forgin.ll, J. A. 

Hutchinson . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . .  372,623 
Hose, etc., method Qf and means for increasing 

the power of streams of water from, C. H. 
Chamberlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,283 

Hose reel, C. W. Kimball . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.47,3 
Huh attaching device, J. I,. Thompson . . . . . . . . . . . . 372,Slr.! 
Induction coil, coin operated, WilJiams & Roov-

ers . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  372,441 
Ir.k, etc., receptacle for, R. Marshall . . . . . . . . . . . . .. . . 372,M7 
Inlaid articles, manufacturing. J. Baynes . . . . . . . . . .  372,355 
Insulated electrical conductors, apparatus for 

covering, E. McKnight . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,550 
Ironinl/: board and stand. folding, G. M. Bennett . . 872.356 
IroninR linen fa.brics and other materials, ma-

chine :t:!Jr, H. C. Chasles . . . . . . . . . . . . . . . . . . . . . . . . . .  872.453 
Ironing or calendering linen or other fabrics, rna" 

chine for, T. Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,51B 
Jewel case, Valfer & Well . . . . . . . . . . . . . . . . . . . . . . . . .. . . 87t,345 
J oint. See Gas main jOint. 
[(nife. See Pocket knife. 
Knife. L. Quosharth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.565 
Knitting machine, W. H. Kell), . . . . . . . . . . . . . . . . . . . . . .  373,37' 
Knitting machine, circular, H. E. Harbaugh . . . . . .  3'12,5.15 
Knittinl/: stockings, E. W. Gourd . . . . . . . . . . . . . . . . . . . .  372,309 
I,adder, step, M. C. McCollum et al. . .  • • • . . • . . . . . . • •  372,424 
Lamp, carriage, T. Parish . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,a25 
Lamp post and lamp, F. A. Saw)'er . . . . . . . . . . . . . . . . . . 372,334 
I,antern, I. J. Mahler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,5<16 
Lantern holder and refiector, F. Meyr08e et al . . . . .  872,553 
l.Jantern, tubular, E. C. Glazier . . . . . . . . . . . . . : . . . . . . . . 372,533 
Lathe, hall turning, T. Draper . . . . . . . . . . . . . . . . . . . . . . . 372,460 
l�eather graining machine, J. Wayland . . . . . . . . . . . .  872,585 
Leather scrap, machine for splitting. C. E. Roh-

erts . . . . . . . . . . . .  '. . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  3'i2,640 
I,eather staking machine, G. W. Baker . . . . . . . . . . . . . 372,50'7 
Lock. See Car seat lock. Permutation lock. 
Loom shnttle l/:uard,Bardsle), & Pbillips . . . . . . . . . . . 3.2.508 
Mantel, radiatlnl/:, E. Berliner . . . . . . . . . . . . . . . .  372,449. 372,460 
Measuring apparatus, bat, C. Bergmann . . . . . . . . . . . .  872.295 
Memmring apparatuB, on. B. Droeger . . . . . . . . . . . . . .  372,606 
Metal bars, upsetting and shaping. G. H. Sellers . .  372.571 
Metallic wheel, W. E. Gatewood. . . . . . . . . . . . . . . . . . .  372,370 
Meter. Ilee Piston meter. Water meter. 
Mlcrotelephone. C. Clamond . ....... ............. ... 372.455 
M iddl ings purifier, Gilhert & Gordon . . . . . . . . . . . . . . .  372,308 
Milker. cow, A. A. Durand . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,406 
Mineral wool, composition for, R. D. A. Parrott . .  Si2,4S6 
Mould. See Cll<ar mOUld. 
Mosaics, manufacture of imitation, J. B&ynes . . . . . 372,200. 
Mowlnl/: machine, Bartlett & Johnson . . .  . . . . . . . . . .  872,354 
Multituhular hoiler. Terme & Deharbe . . . . . . . . . . . . .  872,580 
MusiC cabinet, sheet, O. Stoddard . . . . . . . . . . . . . . . . . .  372,841 
Nail making machine, wil'e,' T. McMahon . . . . . . . . . .  372,320 
Nail plate feeder, J. FleJdinar . . . . . . . .. � .• �"' ...... N� .. · .� ".,. 872,807 
Needles, making, G. 1'-'. Hussey . . . . . .... � ..:� �  . . · . . . . . . · .' 372,471 
Oil cake moulding Rlachine. W. F. SbAtrer . . . .  , . . . .. 872,574 
Oil caD, E. V. RuDion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'i2,332 
Oiler. A. Moyes . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  372,6.14 
Ore jll/:ger, Hill & Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,469 
Osciliatina- engine. F. L. Wheeler . . . . . . . . . . . . . . .. . . . .  372,348 
O),ster frier, A .  G. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,380 
PackRlle, air tll/:ht hutter or other, E. F. Badl/:le)' .. 372,285 
Pad. See Cop),lng pres. pad. Hoof pad. 
Pad. C. Cristadoro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,458 
Pad fastener, F. Benoit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872,294 
Padlock, permutation, E. Meise . . . . . . . . . . . . . . . . . . . . . 372,4:25 
Pans, machinery for tinning or retinning, J. 

Monto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,555 
Paper box machine, G. J. Jael<er . . . . . . . . . . . . . . . . . . . .  372,824 
Paper cutter, J. F. Meador . . . . . . . . . . . . . . . . .  - . . . . . . . . .  872,483 
Paper for bags, etc., manuh.cture of glazed, L. 

Elias. . . .  . . .  . . .  . . . .  . . . . .  . . . .  . . . .  . . . . .  . .  . . .  . . . . . . .  . . . .  872,408 
Pen cleaner and holder, Rice & Ed.on . . . . . . . . . . . . . .  372.431 
Permutation lock, A. S. Boice . . . . . . . . . . . . . . . . . . . . . . .  372,512 
Permutation lock, T. S. Spive)' . . . . . . . . . . . . . . . . . . . . . . 372,'98 
Piano case, Harper & Hoover. . .  . .. . . . . . . . . . . . . . . . . 372,616 
Pie plate attllchment, G. K. Knowlton . .  , . . . . . . . . . . .  372,318 
Pipe. See Composition pipe. 
Pipe coupling, H. S. McKee . . . . . . . . . . . . . . . . . . . . .. . . . .  372,4i9 
Pipe thread protector, W. H. & H. W. Pickett . . . .  372,828 
Piston meter, W. A. Sylvester . . . . . . . . . . . . . . . . . . . . . .  372,342 
Plq,nter and cheCk rower,. corn, McMaha.n & 

Whittemore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.480 
Planter. corn, D. Poa-ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,564 
Planter, cotton, N. R. Rodgers . . . . . . . . . . . . . . . . . . . . . .  372.488 
Plow, J. H. Morle)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  372,557 
Plow, cultivator, J. Bergeron . . . . . . . . . . . . . . . . . . . . . . . .  372,396 
Plow device. E. Desobry. . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  372,364 
Plow. hillside, McWane & Dudle), . . . . . . . . . . . . . . . . . .  372,481 
Plow, side hill ganl<, S. M. Cnnninl/:ham . . . . . . . . . . .  372,408 
Pocket knife, G. W. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,321 
Post. See LRmp post. 
Potato digger, L. A. Aspinwall . . . . . . . . . . . . . . . . . . . . . . 372,351 
Press. See Baling pre ... 
Printing pre.se., sheet plllnl/: attachment for, C. 

Hall"ner. . . . . . . . . . . . . . . . .  . . . .  . . . . . .  . .  . . . . . . . . . . .  . . . . .  372,410 
Prop. top, W. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.556 
Propeller, wind. M. S. Fahe), . . . . . . . . . . . . . . . . . . . . . . . . 372,368 
Protector. See Bottle and lahel protector. Cigar 

protector. 
Pulley., shaft hushing for loose, H. C. Crowell . . . .  372,521 
Rack. See Coa t rack. 
Railwa)' rail support, D. Atwood . . . . . . . . . . . . . . . . . . . .  372,284 
Railwa)' s!gnal, automatl�, Rege8ter & Green-

wood . . . . .  . .  . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,386 
Rallwa)' .ignal. Spi�er & Schreuder . . . . . . . . . . . . . . . . .  372,578 
Railway tie, metallic. J. A. Dunning . . . . . . . . . . . . . . . . 372,525 

Semaphore 8ignal, Schreuder & Spicer . . . . . . . . .. . . . . 372,t69 Blacking for hoots and 8hoes. pa.te. M. A. Lero), . .  14,sN 
Separator. See Grain separator. ." Canned frUit, vegetables, turke)" and chicken, Ill. 
Sewerage system for building8, C. II. Shepherd .. . .  0,:1'.484 A. Edgett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,870 
Shaft., shifting attachment for vehicle, H. E. Canned tomatoes, peach e., and corn, Wllkln80n, 

Wallis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  372,884 Gaddis & Co 14 898 
Shell crimper, Haskins & Cox . . . . . . . . . . . . . . . . . . . . .. . • 372.466 Dentifrice., M. s:Ni�h�I�::.·:::::::::::::::::::: ·.:·::: 1�8tl4 
Shoe clllsP. Il:. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,576 Flour D W Camp 14,SG6 
Shoulder brace and hack support, combined, E. F'ood 

'
pr�paration �f· :;hit� ·��.:;;�; ·.:r;ai��:C�;.:,:· 

Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 372,001 hridll:e Manufacturing Com pan), . . . . . . . . . . . . .. . . . . 14,8G1i 
Shovels, machine for splitting hlanks for, A .  B. Ginghams; J. Farnum & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  14,871 

!!!mlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 872,497 Injection for gonorrhea and gleet, B. Tuma . . . . . . . .  14,800 
Show case. H. Q. Balle)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,35:1 Ink, safet)', Carter, Dinsmore & Co . . . . . . . . .  ; . . . . . . . . 14.83T 
Signal. See Railws)' .Ignal. Semaphore sll/:nal. Lamp hlack. car painters', L. Martin & Co . . . . . . . . . 14.882 
Singletree plate, B. �'. Gorsuch . . . . . . . . . . . . . . . . . . . . . .  372.614 Medicinal compounds or mixtures, T. W. Powell . . 14,886 
Spectacle temple, W. J. Suttle . . . .  · . . . . . . . . . . . . . . . . 372,437 Medicine for the cure of kidney diseases. H. M. 
Spinninl/: splndle., hearing for, W. F. Draper . . . . . . 872.524 Bordman . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . 14.862 
Spool hlanks, machine for .manufacturing. Hove)' Medicine to he taken internall)" D. Kennedy . . . . . . .  14,876 

& Hardl.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.372 Medicine. tonic. T. J. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.364 
Stand. See Barrel stand. Mustard, ground dry, Markell Bros . . . . . . . . . . . . . . . . . .  14,881 
Stay, ga1'ment, E. C. Bowling . . . . . . . . . . . . . . . . . . . . . . .  372,59.1 ons, lubricating, Bliven, Carrington & Co . . . . . . . . . . .  14,861 
Steam boiler, M. L. Clinton . . . . . . . . . . . . . . . . . . . . . . . .  872.519 Ointmentfl, salves, pins, medicated liquids, and 
Steam holler, Seller. & Malam . . . . . . . . . . . . . . . . . . . . .  372,572 soaps, Ichth),ol-Gesellschaft Cordes. Hermannl 
Steam I/:enerator, J. E. Culver . . . . . . . . . . . . . . . . . . . . . . .  872,360 & Compan)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U,875 
Stocking supporter, F. P. Butman . . . . . . . . . . . . . . . . . .  372,401 Paint, house. Dettlolf & Stearns . . . . . . . . . . . . . . . . . . . . . .  U,8611 
Stove attachment, gasohne, S. Lighthurne, Jr . . . . .  372,544 Paper, toilet, Alhan), Perforated Wrapping Paper 
Stove. heatlnl/:. R. S. Higl/:ins . . . . . . . . . . . . . . . . . . . . . . . 372,6'� Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  1',859 
Stove. hot air, R. S. Chalmers . . . . . . . . . . . . . . . . . . . . . . . .  372.)59 PoUsh for leather metals and I/:lazed fahrics 
Stove. lamp, H. Cla)'ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l72,518 liquid, R. F. S. Heath . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  : . 14.373 
Stovepipe tnstener, W. P. Waller . . . . . . . . . . . . . . . . . . .  372,395 Salves, T. Canz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U,368 
Stove, vapor. E. J. Williams . . . . • . . . . . . . . . . . • . . • . . . .  372,586 Sheetings, shirtings, printed fabriCS, dress goods, 
Stoves, adjustahle fire hack for. W. H. H. Spauld- and I/:ingham., F. C. Harder . . . . . . . . . . . . . . . . . . . . . .  14,872 

Inl/ . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,577 Shirtings, bieached. Boott Cotton Mills ..... .... ... 14,81l3 
Struotural articles, composition for the manufac- Shoes, I,awrence, Berry & Co . . . . . . . . . . . . . . . . . . . . . .  14,878 

tu re of. T. McSweeney . . . . . . . . . . . . . . . . . . . . . . . .  372,552 Springs. or st.iffeners for dresses and corsets, steel, 
Supporter. See Heel and shank supporter. Stock- C. K. Pevey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,885 

ing flupDorter. Straw stacking machines, Newark Machine Com-
Sweat pad fastener, W. Williams . . . . . . . . . . . . . . . . . . . . 872,587 pan)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ¥,883 
Switches and Signals, mechanism for operating, Suspenders and braces, Suffolk Manufacturing 

H. &; C. R. J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.589 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,889 
Tallor's cra),on sharpening machine, H. L. Hal- Teeth and hair. preparati<)ns for the, Ichthyol-

verson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,�15 Gesellschaft Cordes, Hermannl & Compan)' . . . .  14.874 
Tel egraphy, automatic, W. A. Leggo . . . . . . . . . . . . . . .  372,475 Toi1et water, T. Kinllsford . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,871 
Telephone exchange, automatic, T. D. J�ockwood 372,:-i78 Underwea1'� Warner Brothers . . . . . . . . . . . . . . . . . . . . . . . .  14,892 
Thatch, sectional , R. Gri�wold . . . . . . . . . . . . . . . . . . . . . .  372,465 Wines a.nd brandies, WaJden & Co . . . . . . . . . . . . . . . . . . .  14,891 
Thill coupling, J. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872,388 
Ticket holder, W. H. Love . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.379 
Tie. See Bale tie. Railwa), tie. 
Tile machine, R. J. Carson . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.600 
Toe caps and marking vamps, machine for gaull-

ing, A. W. Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  872,644 
Tool. comhlnatlon, W. W. Allen . . . . . . . . . . . . . . . . . . . .  372,444 
To), pistol, H. O. Lund . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  372.630 
To), pi.tol, repeating, J. M. Linscott . . . . . . . . . . . . . . . . 872,476 
Traction wheel, A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,426 
Trap. See AnImal trap. 
Trees, machine for uprooting, J. F. Foulke . . . . . . . .  872,527 
Tricycle, T. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,429 
Trimmer. See Harness trimmer. 
Trough. See Feed trough. 
Truck, C. F. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  372,646 
Truck and weighinll scale, combined, W. C. 

James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • . . . . . .  S'i2,5S8 
TrUCk, car, S. A. Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,283 
Truck, car. T. English . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 372,fiOb 
Truck, railway transfer, Richard: & Wehher . . . . . . .  372,643 
Truss, R. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • .  37'2,567 
TUb. See Bath tuh. 

. 

Tubes, etc., machine for cutting and screw thread-
ing, A .  Saunders . . . . . . . . . . • • • • . . . • . . . . . . • • • • . . . . . .  3i2,490 

Tubular expansion hoiler. J. W. Walters . . . . . . . . . .  372.3'6 
T),pe writing machine, A .  W. Cash . . . . . . . . . .  372,516, 372,Wol 
Type writing machine. Kidder & Carter . . . . . . . . . . .  372,542 
Type writing machine •• cop), holder for, J. C. 

Skelton.. . .  . .  . . . .  . .  .. . . . .  . .  . .  . .  . .  . . .  . . . .  . . . .  . . . . . . .  372,495 
Valve, F. W. Rohertshaw . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  372,641 
Valve'snd alarm, safety, T. Shaw . . . . . . . . . . . . . . . . . . .  372,493 
Valve, globe relief, W. H. Wheeler . . . . . . . . . . . . . . . . .  372,503 
Valves, tank operating connect/on for stop and 

waste, P. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  372,617 
Vehicle hitchinl/: device, J. E. Grose . . . . . . . . . . . . . . . . 372,311 
Vehicle runninll gear, A. J. Sutherland . . . . . . . . . . .  372,391 
Velocipede. T. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872,428 
Vault, hurlal, H. Froehlich . . . . • . . . . . . . . . . . . . . . . . . . .  872,532 
\Vagon, dum ping, T. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,470 
Wagons, l/:rain hoard for. J .  F. Daly . . . . . . . . . . . . . . . .  372,522 
Waisthand attachment, M. Blondhelm . . . . . . . . . . . . .  372,511 
Wareh<)use. H. P. McDonald . . . . . . . . . . . . . . . . . . . . . . .  372,549 
Wash boiler, W. H. Rus.ell . . . . . . . . . . . . . . . . . . . . . . " 3':2,433 
Washing machine, J. J. Andrew . . . . . . . . . . . . . . . . .. . . 372.588 
Watch elise, W. K. Kennedy . . . . . . . . . . . . . . . . . . . . . . .  372.540 
Watch case. C. F. Morrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,558 
Water meter. rotar),. J. A. Tilden . . . . . . . . . . . . . . . . . . . 372,440 
Wheel. See Car wheel. Fifth wheel. Metallic 

wheel. Railwa), wheel. Traction wheel. 
Whiffietree, S. Baltzl), . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,35,� 
Whiffletree center, J. Edl/ar . . . . . . . . . . . . . . . . . . . . . . . . .  372,365 
Whlffietree hook, H. M. Oliver . . . . • . • • . . . . . . . . . . . . .  , 372,485 
Wick raiser, F. Rhlnd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.889 
Wick raisinl/: device, W. F. Kistler . . . . . . . . . . . . . . . . . .  372.826 
Windmill. A. F. Chuhhuck . . . . . . . . . . . . . . . . . . . . . . . . . .  372,aMl 
Windmill. G. H. Poe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,563 
Window frame and sash, P. Habel . . . . . . . . . . . . . . . . . 37'J,5.'14 1 
Wire and band couplinl/:, C. E. Taffilnger . . . . . . . . .. . 372.579 
Wire cloth seam, J .  J .  Selier8 . . . . . . . . . . . . . . . . . . . . . . . .  372,.'!3.1j 
Wire.hoop for barrels, O. M. Pond . . . . . . . . . . . . . . . . .  372,638 
Wire, machine for pointinl/: and threading pieces 

of, A. H. Hammond . . . . . . .  . . . . . . .  .. . . . . . . . . . . .  872,412 
Window screen. B. H. Planthaher . . . . . . . . . . . . . . . . . .  372,562 
Wire, pliers for cutting and stretching, J. W. 

Overstreet. . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . • . . . .  872,fJ60 
Wire spirals, machine for the manufacture of, F. 

Mallet.Guy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . , 372.423 
Wire til/:htener. W. A. Murra)' . . . . . . . . . . . . . . . . . . . . . . 372,382 
Woven fahric, W. Talhot . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,343 

DESIGNS. 

A I'rlnted copy of tlIe .peclHcations Itnd drawing of 
an), patent in the foregoing liot. also of an), patent. 
issued since 1866. will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co .• 361 
Broadway, New York. We al.o furnish copies of patents 
grant.ed prior to 1866 : but at increased cost, as the 
specifications. not heing printed. must he copied h)' 
hand. 

Canadian Patent8 ma), now he obtained h)' the 
inventors for any of the inventions named in the fore
golnl/: list. provided the), are simple. at a co.t of $40 
each. If complicated. the cost will be a little more. For 
fun Instructions address MUnn & Co., 36\ Broadwa)" 
New Y<)rk. Other foreij(D patents ma)' a1.0 he ohtalned. 

Inside PB.&'e, eac'" Insertion - - - ,.Ii cents R lin ... 
Back Palre, ench In8erti on - - - $l .ltO n l i n e. ' 

The ahove are charl/:es per agate IIne-ahout eIght 
words per line. This notice shows the width of the line, 
and Is 8.�t i n  agate type. Engravings may head adver
tisement, at the same rate per agate line. by measure
ment, 88 the letter press. Advertisements must be 
received at, publication office as early as 1'hursday morn
ing to appear in next Issue. 

COMPETITION. 

SCHOOL H O U S E S .  
STAT�A�lJ�':;vnf,O:i..y} ·) 

DEPARTMENT OF PUBLIC INSTRl'CTION, 
SUPERINTENDENT'S OFFICE, 

Plans and ���i���1�8 jor
8

s�'ht��1�u�e8�· 
Architects are invited to submit competition plans for 

8t� school buiJdings, for which *975 is offered in prizes. 
TIme of competltlon limited to Uecemher 1 3, I SS'J. 

For further particulars address A. S. DRAPER, 
619 State Superintendent. Alban),. N. Y. 

S C I E N T I F I C  B O O K  
C A T A LOC U E , 

RECENT L Y  P U B I,JISHED. 
Our new catalogue containiDJl" uver 100 pages, Incluft

Ing works on more than fifty dllferent subjects. Will he 
mailed tree to any address on application. ' 

MU!II N "'" CO., Publishers Scientific American, , 
361 B " oadwny, N ew ¥o,·k. 

�u HAND MA�·HINEay N.Y. M���r.:':�t
bepot, 

Bridge Store No. 16, 
Frankfort Street. N. y, 

ROCK D R I LLS 
AIR COM.PRESSORS, 

BOILERS, HOISTS, 
AND 

GENERAL MINING MACHINERY. 
SeDd for illustrated C&ta1ogue. 

Ie)' . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . .  : . .  . . . .  . . .... . . .  872,506 Railway wheel, W. Sellers . . . . . . . . . . . . . . . . . . . . . . . . .. . .  372,678 Basque, lady'., H. F. Duke . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,642 rn���I�lf.;�k
cg�i:�e

ohtained to an unlimited extent In 
Gratn separator, W. C. Buchanan . . . . . . . . . . . . . . . . . . .  378,452 
G liard. See Buckle guard. Loom shuttle guard. 
Gun mountlDl/: for field artiller)" T. Nordenfelt . . . .  372,323 
Harne. E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,377 
IIandculf., E. D. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,510 
Hardeninjt compound, H. G. Hicks . . . . . . . . . . . . . . . . 372.619 
Harness, A .  Charles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872,517 
Harness trimmer and hurnlsher, Graf & Kick .. . . . .  372,810 
Harrow, sulky, Benton & Goddlnl/: . . . . . . . . . . . . . . . . . .  872,357 
Harrow, wheel, C. Ru.terhotz . . . . . . . . . . • . . . . . . . . . . . .  372.489 
Harvester, grain, A. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.3!l9 
Harvester, I/:raln, J. F. Steward et aI . • • . • . . . • . . . • . . .  372.340 
Harvesters. gavel deliverer for, W. A. Cooley . . . . .  872,457 
Harvesters, vrain adjusting device for. W. N. 

Whltele)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,505 
Uat. A. Brahadl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872,514 
Ha), tedder, R. G. Utter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,344 
Head coverin" and maklnl/: tJoe same, C. T. Lee . . .  872,548 
Heater. See Car heater. Feed water heater. 
Heatlnl/: C8l'8 and vehicles. S. A. Darrach . • . . . . . . . . 372,6U5 

Ra.ping tool, E. Bradt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,594 
Reel. See Hose reel. 
Rein, harness safety. C. Dannhauer . . . . . . . . . . . . • . • . 372,862 
Rlnl/:. See Curtain rlnl/. 
Road or farm gate, G .  King . . . . . . . . . . . . . . . . . . . . . . . . .  372,474 
Roll, erushlnl/:, E. A. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,583 
RollinI/: mills, appliance for heatlnl/: rollsof;F. Hil-

ton . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 372,621 
Roofinl/:, sheet metal, J. A. Andrew . . . . . . . . . . . . . . . . . 372,589 
Rope or line clasp, A. J,. Pitne)' • . • . . . . . . . . . . . . . . . . . .  37'J,3.'14 
Roundabout, T. Blinkhorn . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,286 
Ruler, J. S. Mather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  372,819 
Saddles, double loop and buckle for harne.s, W. 

F. Rice . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  872,S.�1 
Sash fastener, W. Tweeddale . . . . . . . . . . . . . . . . . . . . . . . .  372,645 
Sash fastener. E. J. Whitman . . . . . . . . . . . . . . . . . . . . . .  372.349 
Saw fillnl>' at.tachment, W. Cook . . . . . . . . . . . . . . . . . . . . 3,'2,456 
ScallopinI/: machine. C. B. Hatfield . . . . . . . . . •  372,413, 372.618 
Scraper. wheeled, C. B. Hunter . . . . . . . . . . . . . . . . . . . . . . 872,415 
Screen. See h'ly screen. Window screen. 

Box, F. A. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,851 ECLIPSE cop),ing apparatu •• equal to the 
Broom holder. whisk, M. Hecht . . . . . . . . . . . . . . . . . . . . . .  17,846 flne.t lithographic work. 
Carpet. A .  L. lIaUida)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,844 FELIX F. DAUB & CO •• 21 B!����egfr/:�eNew York. 
Carpet, N. Komori . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,8.';2 � ___ _ 
Carpet, J. Wishart. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,862 ��RI�T PRESS $3. Circular .Ize $8. News-
Coat, lady's, L. Roys . . . . . . . . • • . . . . . • . . . . • • . .  � . . . . . . . . . . 17,855 P�l�1�ai�Tr�iio�iP§:��

t
�1ae:�s 

Costume. glrl'.;E. L. Jenkins . . . . . . . . . . . . . . . . . . . . . . . .  17,!l49 onr wnfor catalogue pre""es, t),pe, cards, 
Costume, girl's, C. Sheils . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,856 C I RDS &c .• to factor)" KELS.J<JY & CO. 
Costume, lady'�, J. Sbeils . . . . . . . . . . . . . . . . . . . . . . . 17·,857, 1;,858 'III. a .... Meriden, Conn. 

Costume, lady's, M. Turner . . . . . . . . . . . . . . . . . . . . . . . . . .  17,860 
Costume, Miss', E. L: Jenkin .. . . . . . . . . . . . . . . . . . . . . . . .  17,850 
Costume, Miss', M. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,861 
mshes, J. Slater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  17,8.<;9 
Gas bracket, J. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,R63 --------.... • ----. 
I,amp. W. A .  Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.848 E LECT R IC L I C H T  A N D  POW E R I.amp chimne)', J. F. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:,85.i Edco S)'.tem of Arc and Incandescent Lil/:htlng. Direct Medai, 111. Frere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . ,843 ! or In connection with the Storal/:e Batterles 
Scarf, W. H. He .. og . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . .  1�,847 D)'':'"mos, ����;;.�t'�:���IB����..r..��'!.�J g�neral Elec. Scarf pm. G. P. Ha)'es . . . . . . . .  · . . . .. . . . . . . . .  ,' . . . . . . . . . . .  1 . ,845 1 ' tricRI Supplies. 
Statuette, B. L. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,854 Electro-Dynamic Company, 224 Carter St., Philadelphia. 

© 1887 SCIENTIFIC AMERICAN, INC.
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WE MANUFACTURE 

WELL DRILLS 

FIRE-B RICK. -BY R. A. COOK, A. Mt 
An intpre!llt iog- description of the mJning of fire clay ana. 
the manufacture of lire brick at M t. Savo.ge, Man land 
where Is located one of the largest establishment. In 
the country devoted to this industrY. Contained in 
SCIENTIFIC AMERICA" 8UPPLE"ENT, 'No. �3S. Pl'ice 
10 cents. To be had at this omce and from all news
dealers. 

Van ))uzell'l' l'at.. l.oo .. e Pulley Oller 

H A S Highest Indorsements, 
Enviable Reputation, 
Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa
tion has shown It to be the only peT_ 
feet Lubrlcat01' ./IYT' Loose PuIleI/O In 
nse. Prices very reasonable. Send 
for our H Cata]o�e Number 55." 
V AN Dr-ZEN & TIFT, Cincinnati, O. 

GAS ENGINE ERIN G, RECENT PRO-
gress ln.-By A. Macpherson. Regenerative system of 
retort. firing. ImproveJ£ents in gas

w
urillcation. Burn-
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of residual products. Contained 1n SCIE�TIFIC AM1C1U
CAN SU I 'PL>:MENT, No. 6tH . Price 10 cents. 1.'0 be 
had at this omce and from all newsdealers. 

CHARTER'S GAS ENGINE. 
The safest, most reliable and economical Motor In 

existence. 
Independent of Gas Works and Machines. 

2 to 25 H. P. So it can be used anywhere. 
M a kes Its Own C as 

AT COST OF ABOUT 
60 cents per M Feet. 
g!r�1�':1 

o
�v�r �1I85o&
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c
8�� Engines. 

Chicago A�ent : H. H. LATHAM, 
42 Dearborn Street. New York House : 

12 Cortlandt Street. 

Williams & Orton Mfg. CO. 
P. O. Box 148. STERLING, ILL. 

AN IMPROVED ARMY FILTER -DE-
scription of a very ellecttve 1X'rta�e IIlter. devised by 
Mr. MaJgnen for army use, but likewIse adapted for the 
ose- of wine and spirit merchants and brewers, and for 
l\'�f:I�.;a IJ'S��e�:I',�l�:=igAr���,=�

n
ro: 

"3ti. PrIce 10 cents. To be had at this omce and from 
all newsdealers. 

WA.TEBBIJllY 1IA.J.LEAIlLE IBON (lOlllPA.NY, 
WATE R B U R Y, CON N .  

AN D 
MALLEABLE 

GRAY 
CASTINGS. 

I RON 

FITTINGS .-or STEA.lII, GAS &; W A.TER. 

WEITItIYEa PATElfT FURNACE 
BOILERS OF EVERY DESCRIPTION. 

IDE A utomatlc Engines, Traction and Portable Engines 
&TE .4.� El.C».A.:J:) El.C»X.X.EEI.&. 

IIlBDufaetured br Fou n d ry and Mach i n e  Department, 
Harrisburg. Pa.. U_ S_ A_ 

COSTS IN MANUFACTURES. A LE C 

I 

ture by H. Metcalfe. U. S. A ., delivered In the Sibley 
College course.-An elaboration of a system for tbe 
management of factories and employes. A valuable 
paper. Contained In SCIENTIFIC AMERICAN SUPPLE
MENT. NO. 6U�. Price 10 cents. '1'0 be had at this omce 
and from all neWSdealers. 

SEBA!1!�&c�,,�!! CO'S 
LATHES�:�e� 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama
teurs' outfit.. Lathes on trial. 
'Catalogues mailed on application , .. ., ....... 

• fI,. W. 2d St., ()iuclnnatL, 0 ' _ 

DIPHTHERIA. - A PAPER BY DR. 
Carl Bnnsen, !llvtng the results of his microscopical re
searches Into the cause, Origin and propagation of this 
dread diseasp. With 9 ligures. Contained In SCIENTIFIC 
AMEilICAN SUPPI.EM""T, No. 6117. Price 10 cents. 
To be had at this office and from all newsdealers. 

N�TI�B T� lHVBNT�R�. 
A Western ROLLING MILL, having a snrplus produc

Ing capacity of twenty-five hundred tons of Merchant 
Iron or Steel per annum. is anxious to communicate with 
any one controlling base patents for a standard article 
that win consume this amount of their product and to 
that end solicit correspondence. All communications 
win be treated in a strictly confidential manner and for 
the ri!lht article ample funds will be provided to develop 
and push it on the market. Address all communications 
to ROLLING MILL, P. O. Box 773, New York City. 

THE IRON AND COAL DISTRICTS 
of Alabama.-An Interesting paper, with map showlna 
tbe position of the mineral districts of the State. Con
tained in 8C1 F.NTIFIC AMERICAN SUPPLEMENT. No. 3110. PrIce 10 cents. To be had at this omce and from 
all newsdealers. 

STANDA R.D ENAMEL WORKS.  
G-�OT01'll'. 1'11'. Y. • 

Ornamental and Plain JA PANNING on Metal, Wood, 
or Paper. PEARL INLAYING. Write for estim .. tes. 

PJ.A Vi' I PJ.A YS I PI.A y� I PI. A  YS I 
For Reading Clubs, for Amateur Theatrical., Tem

perance plays. Drawing-room Plays, Fairy Plays, Ethi
opian Plays, Guide Books. S

r;
akers. Pantomimes, Tab-
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Works, Wi
�
B, Beards. Moustaches, Costumes, Charades, 

t?�'tn
r cen�iiE\er Catal1f�e��ei't FREE I 

Containing ma
�l �le�'l�s, t'WE��Ii"t�n �� 

I,
rlces. 

�8 W. �l3d l!>t., N ew York. 

THE BAB!GW!NATH STFAIII U(lKE! 
Feedwater Boiler and Purifier. 
Bolls the feedwater. Keeps the boiler clean. 

Saves boiler repairs. Saves from 15 to 40 per 
c�nt. of fuel. Large heating surface. No ra..
diating surface. No back preS8ure. Thor. 
�gre�]Y oU;!��:itt�: �!:

au
8!nd81���fr:��r�

ur
-

WM. BARAGWANATH & SON. 40 West 
Division Stl'eet, Chicago. Ill. 

JAS. B. CROUTHERS, M. E., General East
ern Manager, 1I2 Liberty Street, New York. 

GRANT PAIBi{f3lU:1.�ij:&.ION � and SPREADER, 
_�:;;.......-"'_... 25c. 25c. 

( Je t 
NAPKIN FOLDED. The only N a.pkin Bolder made which 8 P H  E A D  B the napkin. Made of firm wire, handsomely nickel plated ; the napkin is firmly caught by the spring holder and canfiOli drop out: slip the hook into 

�e ��c: :�e8��;��falrsep���:r; � lnt position. Can be in8t41ltlV attached or detached. 
:p;.�en J���fh c��i�o�li::p���:!1n�prW�1��� '1a;� SPREADER is a necessity in every household. Men. women, and children all ule it and after once usinji!, will not 
be wit.Aoue U. Allows absolute freedom to the neck, a great improvement over tucking in the napkin. Traveling men 
�!�t i���!! 'l:":�����le ����!lit�I����i�A'=.tDron:t;:&i 
An inexpensive preaent � make, but one that will � liked. 
AGENTS who tiuy one lample can send for terms ; a good agent can le1l 8 to 6 in one house. A really U8�l article iii 

&�a:;.�. 29A8��:8S:�;tc;�?:a�s.& 0., Mole 

TELESCOPIC OBJECTIVES AND MIR
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employed In the construction of telescopic objectives, 
prefaced with a short history of the manufaclure of 
glass. Contsined In SClE"TIFIO AMERICAN SUPPLE
MENTS, Nos. �"Sand �49. Price, 10cents each. To be 
obtaIned at this omce or from any newsdealer. 

AMMONIA SULPHATE .-A PAPER 
by Watson Smith. F.C.S .. describIng Gruneber!l's ap
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PL>:JIUNT, No. �6ti. Price 10 cents. To be had at this office and from all newsdealers. 

Telegrw- and Electrical 
lfedleal BatterIes, �fek!�!dels, Experl. ..  ental Wor� and fine brass castings. Send for 'lI!t .. logne (J • .I!l. 0I0NES& HttO. ()Inela_'1, 0. !tis Implr'tant to us that you m('!ntion this paper. 

OIL  E Na INES.  For Printers, Steam Yachts, 
��f�

ng i�:�g:e::,
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ea,;g��� 

ters
i 
�echanlcs. 1 to 5 H. P. 

�'ue • Kerosene. :No d u st. 
Automatic in fuel and water 
supply. IIIu.tr.tted Cata
logue free. Mention SCIEN
TIFIc AMERICAN. 
SlIIPIUlII' ENGINE CO. 

!f.! Pearl St., Boston, Mas •. 
--------------------------------------�--

SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys. 
EDISON MACHINE  WORKS. Sale.room �,:��o; �;-����. New York. 

EXCELLENT BLACK COPIES of aflll/tM"lI wrltttn or drawn wltb any Pen (or Type Writer) by the Pat9nt 

AUTOCOPYISTLI8:2:r!''i>'h';.�led by 
SpeCImens Free. 

AUTOCOPYIST Co., 166 William Street, New York. 

SEVERN AND MERSEY TUNNELS. 
Full description of these two Importll-nt engIneering 
works, with two engravings. Contained in SCIENTIFIC 

t:':�r�trh�fu�:��Tir��' :W�·ws�iI���. 
cents. To 
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proPoMnl1l for Mnchine Tool .. for the Ordnn nce 

D. �.�];�::l;·2�t�lYs::I!NTMr�N�8� A�fJIN;eT�� 
ceived at thiS Department, untiY 1� o'clock noon. on 
Thursday, the 5th day of J"nuary, 1888, at which time 
and place they will be opened In the jtresence of bld-
���8, c�o:s{r��\���'e��� (fi�
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��� (1) slotter, and for the delivery and erection 01" tbe same 

in the Navy Yard, Washington, D. C., in accordance 
with plans and spedfications, copies of which, tOJlether 
with all oftter jnformation essential to bidden�, may be 
obtained at the Bureau of Ordnance, in this Department. 
Proposals must be made in duplicate, in accordance with 
forms which will be furnished on application to the 
Bureau of Ordnance, and enclosed in envelopes marked 
" Proposa]s for 6-inch Gun IJathes and Siotter." and 
addressed to the Secretar� of the Navy, Navy Depart
ment, Washington, D. C. 'I he Secretary of the Navy re
serves the right to reject; any or all bids. as. in his 
judgment. the interef-ts of the Government may require. 

D. B. HARMONY, Actfm,g Secretary of tlul Na"". 

pr���I�'SIC .. �:.�'!��w'E;r::J����,t�eA���:G��';.� 
D. C., N01JfI71ib ... 2, 1887.-Sealed proposals will be re
ceived at this Department., until 12 o'clock noon, on 
Thursday, the 1st day of March, 1888, at which time and 
place they wiH be opened in the presence of bidders, 
for furnishiD� the nece8sary material Hnd labor nnd 
constructing sixteen (16) 16-inch gun lathes. Rnd for the 
delivery Rnd erection of the same in the Navy Yard. 
Washington, D. C . •  in accordance with plans and specifi
cations. copies of wblch, together witb all other Inior
mation essential to bidders. may be obtained at the 
Bureau of Ordnan<le in this lJepartment. Pl'oposuls 
must be made in duplicate. in accordance with forms 
which will be furnished on application to the Bureau of 
Ord(.lance, and enclosed in envelopes marked " Propos
als for 16-inch Gun Lathes," and addressed to the Sec-
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any or aU bids, RA, in his jud�ment, the interests of the 
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CITY OF TORONTO, ONTARIO. 

WATER WORKS ENG I N EERS. 
Notice 18  hereby given tbat applications addressed to 

h�c���ii�Yi�rl� T���n��. �;:!�:b� ua� t�h� ��l��k'!���� 
on Monday, the 28th day of November, 18ll7, for the po
sition of " Chief Engineer " at the Pumpln� House of 
the Toronto Water Works Department. Testimonials 
to accompany application. 

JAMBS B. BOUSTEAD, 
Cha-in"man Waf .... W01'ks Committee. 

City Hall, Toronto, Cana.da, 7th November, 1887. $75 A MONTH :�8v:Xte����
s t�a��I1�':!r goods. No capital required. Salary paid 

. monthly. Expenses in advance. Full partIculars free. We mean what we say. 
Standard Silver Ware Co., Boston, Mass. � SUPERIOR 

Stationa.ry Engines 
wi l h  Plain and A ll tom at. 
ic (:lI t -Oft'. Vertical nnd 

�. . Horizontal. " . 
Penna. Diamond Drill Co., . Birdsboro, PR. 

HO W TO }lAKE AN INCUBATOR.-
Full directions. illustrated with 7 fiaures. Also direc
tions for operating the appnratus. Contained in 
ScIF.NTIFIC AMERICAN SUPPLY-MENT, No. 6 1 �. ! 'rice 
10 cents. To be had at this office and from all news
dealers. 

BRASS WORK lIledell .t Small BraSBWork 
a specialty. 

• Satl8factlon Guarauteed. 
T. L. McK E E N ,  

Easto n, Pennsylvania. 
COCOAINE.-DESCRlPTION OF DR. J. 
ru]���nt�: �I::�W��!. aWithisJe1i��:�iS 8��fa1�l3ir.; 
SOIENTIFIC AMERICAN 8UPPLfUrfENT. No. 61�. Price 
ten cents. To be had at this offic ... and from all newsdealers. $2 5 A WEEK and upwards Rositively secured 

!ry: men agents selling DI·. Scott'fj G e n u i n e  
Elt"ctl"ic Be lt, SuspeU SOI'Y , el<'.,  and by 

ladies selling Dr. Scott'", Electric VOI'8ets. Sam
ple free. State sex. DR. SCOTT, 842 Broadway, N. Y. 

T H E  B R I TI S H A SSOCIATION.--AD-
dress of the President, Sir H. Roscoe, at the Manches
ter meeting of the A ssoclatlon. With portraits of the 
G:;;����ixca�tl:r'i,"!t:'�t'p�iE:'�����O.

C
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10 cent.!!. To be had at this omce and from all new ... 
dealers. 

ARTESIAN 
Wells, Oil and Gas Weils, drlIIed 
U��:;:f �::rs.,d=�� 
���c':,���= able Hone Power and Mounted Steam DrilItng Machines for 100 to 600 ft. Send 6 cents for illustrated catalogue. 

CASTING METALS UPON COMBUSTI-
ble Material.. A paper by A. E. Outerbrldge Jr., de
scribing a process of casting iI'on and other metals upon lace, embroideries. fern fronds� and other combustible 
materials. With 4 Illustrations. (;ontalnert In SCIENTI_ 
I!'IC AMEltlCAN SUPPLEM.,"T, No. tiU I .  Price 10 cents. 
To be had at this omce and from all newsdealers. 

S A L E or on Royalty, R.R. Tricycle. Patent 
No. :l54,SI8. Address, WM. HA YES, 
214 Mission St .. I.os Angel e., Cal. 

M

- . �
ST

H���tal ���e��!.
S

. FOR 
{M.:�,S�:::der�g:;:��I'i.';rd STEEL CH AINS.-DESCRIPTI ON OF 
Flint Mill Macliitlery,_Tur. Mr. Oury's process of manufacturing steel chalm Irom 
blne Water Wheels. solid bars of steel, without welding. Wltb 7 IIl<ures. 

/ . - . York Mfg 00., York. Pa. U. B, A. �g,'U�
I
W��� �O ���i':'
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Pierce Well ExeavatorCo. 
New York. 

THE COPYING PAD.-HOW TO MAKE 
and how to u�e ; with an engraving. Practical db ection! 
bow to 

r
e
g
are the gelatine pad, and also the antiine ink. 
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Contained in gCIENTIFIC AMERICAN SUPPJ,EMENT, No. 
,,:IS. Price 10 cents. For sale at this office and by all 
neWSdealers in all parts of the country. 

� New Catalogue of Valuable Papers 
oontalned In SCIENTIJI'IC AMERlCAN SUPPLEMENT, sent 
treeof chalrge to any address. 

MUNN <I> 00 .. 1161 Broadway. N. Y. 

HYPNOTISM IN FRANCE. -A N I N-
teresttng re .. lew ot the present status .,f this subject, by 
Malt: Dessolr. Contained In SCIKNTIFIC AMERICAN Sup
PLEMENT, NO. 61 3. Price 10 cent •. To be had at this 
office and from all newsdealers. 

M AC I C L A N T E R N  S .' 2000 Fine Black copies of WrltlnIr, DrawlnIr, Mudc. 

A N D  STE R EOPTICONS . FA  S T AUTOMATIC ;:'�f�Swrt'l[
o
;,;!: C 0 P I E R derlul preCIS10n 

For Public, Sunda!, School, and Home ExhIbltlo.... and rapidity. 
VI EWS 

Illustrating 1 1 20 page Illus. FRE E  FAST AUTUMATIC co., e New Chamber. St., N. Y. 
all Subjects. Catalogue, 

C.  T. M I L L I  a A N ,  71�lf�&SiCIlt..fl: ASPHALTUM AND THE PITCH LAKE 
°t�i�
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PROPULSION OF STREET CARS.- l'iow the pitch Is quarried. Orlgfn of tbe lake. Contaln
A paper by A .  W. Wright. In which an endeavor 18 made ed In SClEN'l'IFIC AMERICAN StTPPLEMENT, No. 6Ua. 
to solve the problem as to the amount of power reqUIred Price 10 cents. To be had at this omce and from all 
to shrt a street car and keep It In motion nnder aversge newsdealers. 
conditions. Contained In SCIKNTIFIC AMERICA" Sup----------------------
PLE'I ENT. No. �33. Price 10 cents. To be had at this 
omce and from all newsdealers. 

PEBFEC7' 
NEWSPAPER FILE 

:arnww & CO" 
Pnbllshers SCIID..-'TI1I'rc AM:ImIa.Uf. 

HISTORY OF THE ELECTRICAL ART 
In tbe U. 8. Patent Office.-By C. J. Kintner. An Inter
e>tlng histOry of the growth of electrical science In this 
��J':I7in �o�s��:lg�
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SCIE'TIBIC AMF.RICAN SUPPLEME"T No. �..... Pl'ice 
10 cents. To be had at this omce and from all news
dealers. 

CON8UMPTION,=�':'t�� 
A late discovery. Sample hcttlesfree withtreatisecontalDlng 
directions for home treatment. Give express offlce. J)B.W •• F. G. NOETLUilG " 410., Eaat H_ptoa, � 

ELECTRICAL Edward P. Thompson Solicitor 
• of Electrical Patents, 11 Beekman 

Street. N. Y. Write for testimonials and Instructions. 

COMPRESSION OF AIR.-DESCRIP-
tlon of Messrs. Dnbols & FranCOis' Improved nlr com
�
reSSlng machine, devIsed for the use of the larger In-
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ContalDed In �CIENTIFIC AM�RICAN SUPPLEMF.NT, No. 43�. Price 10 cents. To be had at this office and from 
all newsdealers. 

STEil PUlPS for Hot o r  Cold, Fresh or 
Salt Water; for Oils, Naph

tha, Tar; for Cane Jnice, Liquors, Syrups Scum; for Am 
monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis
cous or Foul Liqnids, etc. Vacuum PumpS of the 
highest efficiency. Filter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & GARRISON. Brooklyn, N. Y. 
fJ-.f.4l1"eGrowHKAVYlIIousTAcHB 

.. . •. . :':"t!:"� udk��!rB:a�u�-:-:: , , 'h.O�LY Rihf'B�. 2 or 3 p  .... 40 H.. ,.. w. wtn "... thi • .,... ,., $100.00 ia e..ta. y .... lUllloId m... ,. o n  .e.ded. W ... Dd yeQ $4 a1  .. p .. "". bY lDail rw r.oc st.amps or nfor,l. Simplycost. 8.1t. .. .  fl'. Co.PalaUDe.llIa. 

TANNIN. ITS PRESENT AND FUTURE 
Sources. A lectnre by Prof. Henry Trimble, glvlng a 
very comprehensive treatment of the subject. Con
talned In SCIENTIFIC AMERICAN HUPPL,EMENT.No. 6U�. 
Price 10 cents. To be had at tbis omce and from all 
newsdea.lers. 

N E  TOOLS FOOT PO W F. 1t 
wood'WllJ�£�I�!f f.,: 

::c-�-:c:. _�� Illustrated Catalogue. 
Street, Chicago, Ill. 

P H  0 T O-E N GRAVING PROCESSES. -
The " Washout " process. The swelled gelatine process 
Full details of each. ContaIned In SCIENTIFIC AMEIII
CAN SUPPLEMENT, No. ti l �. Price IO cent •• To be had 
at this omce and from all newsdealers. 

W Encydo-E Diamond L Book free, L pedia of Drills and 25C. for 
'JOO Engrav Lightning mailing it. 

ings of Hydraulic American 
W E L L  WELL Well Works, 
T O O  L S, Machines. Aurora, I1� 

ALCOHOL. SWEET POTATO. - AN 
acconnt of a new Industry recently established at the 
Azores-that of I he distillatIon of alcohol from raw 
sweet potatoes. Contained in SCIENTIF1C AMEHICAN 
SUPPLEMKNT. No. �,.�. Price 10 cents. To be had at 
this omce and from all newsdealers. -------
WA NTEU.-Manufacturers' agency for staple line 

r�e�e
o
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ticles. Can furnish A 1 reference as to business 
standIng. Address A.W. K., P. O. Box 229, CinCinnati, O. 

�COLEMAN NAT'.L BU81N�88 
Newark, N. J. COLLEGE. 

Q National Patronage, Best Facilities, __ :s�
s
���':"t��!�SI��;,'Wg

l
�c��?.:i;: 

Address, H. COI.EMAN, Pres. 

all newsdalers. 

SAWS 
How to Straightpn and Gum all kinds. 
Addres., A. E. WILBUR, Oneonta, N. Y. 

B A R R E L MAlJ H I NERY. 
E. &; R. HOLMF.s, 

BUFFALO, N. Y. 

Ten- Thonsand Valnable Presents 
are to be given to the IIrst ten thousand subscribers to 
the American Agric'UltWl'ist, English or German, for 1888. 

$1.50 a year, single number 15 cents. \<'or full particulars 
of this novel scheme .end us six cents (stamps) to mail 
you the present November issue of nearly 100 pages, 
containing tOO Editorial, Contributed, and Premium de.
scriptive Artic1es, written by fifty-five different con
tributors, representing twenty..two States and Terri
toried, and the Provinces aI;ld Europe, and 240 Illustra
tions describing the presents, by twenty ditrerent Artists, 
such as Forbes, Cary, Bennett, Mueller, Payne, Thomp
son, Faunce, ji"'lohr, and LyoDs, etc., whose work was 
done expressly for this number. Address 

O. JUDD CO., Publishers, 751 Broadway, New York. 

PLAYS DIalogues, Tablea.u%. Speake.... fGI' 
School.Club & l'arlor. Be.tout. (lato.o 
logue free. T. S. DENISON, Chioago.m. 

To Business Men. 
The value of the SCIENTIFIC A MERICAN as an adver

tisin� medium cannot be overestimated. Its circu1atton 
is many times greater than that of ",ny similar journal 
now published. It goes into a11 the States and 'l'errito
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
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advertises in the SCIENTIFIC AMERICAN. And do not 
Jet the advertisin� agent intluence you to Elllbstitnte 
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for your interest to advertise. This is frequently done, 
for the reason t.ast t.ne agent Jlets a larger eommis8ion 
from the papers havinJl a small Circulation thAn is allow
ed on the SCIENTIFIC AMERICAN. 

�'or rates see top of lI .. t column of this page, or ad
dress 

M U N N  & CO • •  l'u bU .. her .. , 
361 Bron dway, New Y ork . 

© 1887 SCIENTIFIC AMERICAN, INC.
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Inside Palre. each inllerllon .. - - .,. � centll a lille. 
Back Page, each insertion • • •  81.00 a Ilne. 

The above are charges per agate bne-about eight 
words per line. 'I'his notice shows the width of the line, 
and is set in agate type. Engravings may bead adver .. 
tisements at the same rate per 8Jl'ate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office ILS early as Thursday morn .. 
ing to appear in next issue. 

H. VV. JOHNS' 
�RSABD£ES�O�lC 

C O V E R I N G S .  
For Furnaces, Hot-Air Pip •• , etc. 

FIRE·PROOF. NON·CONDUCTING. 
83% of Fuel Saved. Has no Odor. 

All of the hea.t i8 carried to points desired and 
not wasted in ceUars and liues. 

H. W. JOENS M'F'G CO., 
87 MAIDEN LAN E, N EW YORK. 

I T  W I L L  SAVE A L I F E .  
�c�b:e��:�a�
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seriouR, and a180 a work on " First Aid to the Injured," 
containing' instructions how to use the contents of the 
box: in case of emergency. and what to do in cases of 
poisoning, when 8 physician is not at. hand. A case 
8hould be in every factory and workshop. Indorsed by 
t:�����:�����)��h i��

c
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or descriptive Circular. SEABURY & JOHNSON. 
21 Platt St .• New York. 

THE ECLIPSE OF ALGOL, WITH THE 
late.t Determinations of Its Di.tance and Dimen.ions, 
-By Royal B. Hill. An Interesting account of recent 
�I�I,:, .?;��;:sl��
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How a cardboard model of the pbenomena of It. eclip.e 
may be made. \ \" Ith 8 figure.. Contained in SCIENTIBlC 
AMERICAN SUPPLEMENT. No. litiS. Price 10 cents. To 
be had at this omce and from all newsdealers. 

B A R N E S '  N E W  
Patent Velocipede Grindin .. and 

PoU .. ltin .. Machine. 

J ';:.:if;:"�:;'::!tt;.yl!��!es?,,= 
Grinding, etc., etc., as an accet!sory to 
or for a distinct businese, a large profit 
with sman outlay. OutOt. of �'oot 
Power Machinery for practical shop 
Rervice in Wood and Metal. Cat&-
logue free. 

W. F. & John Bnrnes Co •• 
1 999 Rnby St., Rockford, Ill. 

USEFUL BOOKS. 
Manuf�cturers, Agriculturists, Chemists, Engineers. Me

chaniCS, Builders, men of ieisure, and professional 
men, of all classes. need good books in the line of 
their respective calling.. Our post office depariment 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than Ofty 
di1ferent subjects, bas recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will he malled 
to them. Address, 
DlVNN & CO., 361 Uroadway. New York. 

AIR, PURIFICATION OF. - BY D. 
Prince, M.D. An experimental study In re'atlon to the 
removal from the air of the dust or particulate material. 
r::f�r�s
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PATENT nI�HT� r�n �ALE. 
APPARATUS FOR BUILDINe 

��H�nETE �UILDIH�� AHD WALL�. 
county Rights, $50. State Right., $500. 
See descriptive notice in SCI. AMERICAN, May 22, 188ft 

Send for circulars. Ransome,402 Montgomery St., S.'B'.Cal. 

PAT E N T S .  
IIIESSRS. MUNN &; co .• In connection with the pnbli' 

e&t!on of the SCIENTIJ.I'IC AMERICAN� continue to "ex
amine improvements. and to act as Solicitors of Patents 
for InventorS. 
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prep1l.rRtlOn of Patent Drawings, Speciftcations, and the 
prosecution of Applications for Patents in the United 
8tates, Canada. and Foreign Countries. Messrs Munn "  
fri; ���:;�1���Ys�
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on Infringements of Patents. All "business intrUsted to 
them is done with speCial care and promptnes8, on very 
reasonable terms 

A pamphlet .ent free of charge. on application. con· 
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Designs, Patents, Appeals. Roissues, Infringements. As
sllfnments. Rejected Case., Hints on the Sale of Pa
tents. etc. 

We al.o send. free of charge. a Synop.l. of Iforelgn Pa
tent Law •• showing the coot and method of securing 
patents in all the principal countries of the world. 

M1JNN & CO., Solicitors of PateDt., 
361 Broadway, New York. 

BRANCH Oll'FICBS.-No. 622 and 6:U F Street, Pacillo Bnlldlng, nesr 7th Street, WlWlhingwn, D. C. 

ZlY:XT.A. TXON 
A N  A C K N O W L E D G M E N T  O F  S U P E R I O R I T Y .  

The hest evidence that the JENKINS BROS. V ALVES, JENKINS STANDARD PACKING, and JENKINS 
����xtfr.':,r��!:li���;s�'hI::h:��J�.!l11� :�::!':"t'Jc:�'i.l��
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jrenuine. Our friends and customers will sustain us in our endeavor to manufacture the best goods, by not ac
cepting any goods unless .tamped a. ahove. This notice has hecome necessary hy the fraudulent uoe of our name, 
and to protect the public from being deceived-by unprincipled partie. placing imitations on the market. \ .  

HARRISON CONVEYOR ! 
ro:ming 6raln, Coal, Sand, Clay, Tall Bark, Cinders, Ores, 8eeds,ic. 
��. I BORDEN, SELLECK & CO. , t �:;'�':,rsJ Chicago, IL 

ORNAMENTAL DESIGN, PRINCI· 
pIes and 

f
ractlce of.-By Lewis F. Day. The second ot 

.. series 0 lectures on this .ubject, discussing the lines 
upon wbich ornament can be dlstnbuted. With 6 lUus. 
tratlons. Contained in SCIENTIBIO AMERICAN Su PPLE
M ENT, No. liS9. I'rlce 10 cents. To be had at this omce 
and from aU newsdealers. 

, JlB!2JeJfpHjJBiRIAlI lEA»WEI.· __ 
USED AND RECOMMENDED by MEIBBONIER. RAm.. 

BACH, VON PrLOTY, GAB. MAX, and the most emi
nent artist. throughout the world. The 
Johann Faber Siberian Lead Pencils. 
None genuine unl .. s .tsmpedJOHANN FABEa. For sale 
by aU stationen and dsalers in Artists' MatsriaJs. 

QUEEN It CO., PHILADELPHIA, 
General Agents for the U. S. 

RAILS FOR STREET RAILROADS.-
A paper by A. w. Wright. C.E . •  dl.cus.inll the compar
ative value of Iron and steel as material. for.treet rsll
road ralls. Contained In SCmNTIFIO AMERICAN SliP. 
PLEME"T, NO. 499. Price 10 .cents. To he had at this 
omce and from ail newsdealers. 

Mention thIs paper. 

NAVAL ARCHITECTURE.-AN IN-
tere.ting, review. hy , Mr. R. llur.can, of the progre8l! 
that has been made In thl. branch of seleno!, during 
the last lifty years. Contained In SCn:NTO'IC AMERI. 
CAN SUPFUHENT, No. 3S9. PrIce 10 C<!llts. To be 
had at thi8 oIIlce and flOm all ne1l'8deaIenI. 

8 AWS Wanted 50,000 Sawyers and SAW S Lumbermen to send us their fuJI address for a copy ot Emerson'. pr Book A of SA WS. We are first to Introduce NATtm- A 
AL GAS for heating and tempering Saws 

W:�lt;':.':.�eg��::e":. �gli��P��V��
g
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prices. Address EMERSON, I!IllIlTH & CO. (Ltd.), S Beaver Falls, Pa. 

Address JOl iN  A. ROEBLING 'S SON:> Manufactur
e'"!!l.Trenton, N. J. , or 117 Liberty Street, New York. 
• w heels and Rope for conveying power long distances. 
Send for circular. 

FOUCAULT'S CURRENTS. A PAPER 
by Dr, A. Von Waltenhofen. describing a new apparatns 
tor the production of Foucault's current.. With S Og
ures. Contalned In SCI �NTIII'IC AMERICAN SUPPLE
lIlENT, No. 60li. Price 10 cents. To be had at this omce 
and from &II newsdealers. 
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TIBAMEnI�AH �ELL TELErHOHE ��. 
95 M I LK ST. BOSTO N ,  MASS, 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible fer such 
unlawful use, and all the consequenceli 
thereof, and Hable to suit thE-refor. 

WHAT AMERICA.N ZOOLOGISTS HAVE 
Done for Evolution. By Edward S. Morse. Address of 
the retiring president of the American ASSOCiation for 
the Advancement of Science. New York, Aug, 11. 1887. 
An interesting review of ten years' work performed by 
American ZOOlogists. Contained in SCI I';NTIFIC AMERI .. 
CAN SUPPL l<l\f \J:NT. Nos. 60', 60S and 609. Price 10 
cent. eacb. To be had at this omce and frolll all news
dealers. 
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Popular Seilintlfie Paper lu the World. 
Only 83.00 a Year, Incllllllllll:: P .. statre. Weekly. 

32 Numb.· .... n Yea.·. 
Thill widely cit·cu I nl ell and splendidly Illu.trated 

paper Is publlsted weekly. Every number contain. six
teen pages of useful infolmation and a large numher of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam lIIachinery 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemlstry, l£lectricity Telegraphy. Photography, Archi
tectnre, Agriculture. Horticnlture. Natural ITI.tory. etc. 

All Cia ...... of n ealler .. find In the SCIENTIFIC 
,!--A"lJtRJI(l.''''' ... llopulaT r�,.um. of th1l best selentillc In· 

'G' ' A" S·' EN' 'G' ' IN' · ' E'·S formation oi the day; and it IS the alm ot the puhll.hers ' 
, ' • to present it in an attractive form. avoiding as much a. 
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When 'ita motor"is not at work, the expense of running it ceases. 
ISimple. Safe, Be.noillical, Durable. No extra iU8Ul'-a.nce. 
Four sizes: 1 H. P., � H. P .• I maD powert and Dental Engine. 
These Engines are �Ially suited for Ga.ollne Gas for country Ube. prBeM lor Illustmud U4UJlogue. 

ECONOMIC GAS ENGUl E COMPANY, 
Oftlce and Salesrooms 84 D:m3Ir aT . •• Y. 

SYSTEMS OF DISTRIBUTION ' OF 
Electriclty.-A lecture by Elihn Thom.on, delivered In 
the Sibley Coll .. ge course. The .eries. mnltiple arc. ser
Ies IDulttple and mUlt

!f.
le series. accumulator IUId induc-
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SCIENTIFIn AMERICAN SUPPLEMENT, No. 603. ,Price 
iO cent.. To be had at this omce, and from &II news
dealers. 

PANAMA CANAL.-A PAPER BY DR. 
W. Nelson on .ome of the dlmcnltle. to be overcome in 
the prosecution of this wurk. Damming the Chagres 
River. Extent of the earth cutting. Ocean tide.. The 
climate. Prevalent dlseMes. Cost of the canlll In lives. 
Co.t of the work. Contained In SCIEN'l·II/IC AME't 1CAN 
SUPPLEMEJ'(T, No. ti03. Price 10 cents. To be had at 
this omce and from all newsdealers. 

Steam ! Steam! 
We build Automatic Engines from 2 to 200 H. P •• 

equal to anything in market. 
A IJarge Lot of 2, 3 and 4-H. Engines 

With or without boilers, low for ca.h. 

B.  W. PAYNE & 10NI, 
Box 15, ::Ell:c:::l.ira., N • YO. 

IMPROVEMENTS OF , PRAIRIE ROADB 
and Streets. By T. J. Nicholl. C ,E. Economical and 
·�fti�=.r:3C.'" ��c���.,:, ��.rh<t,,\�

,
.� 

to Keep In RiiJ>ll.lr. !fayiDa out the Street. or .. Town, with Cost. and Repairs ileeiled, etc. Bu PPLFJIlEN7 lliO. ?rice 10 cent.. 

THE NEW CROTON AQUEDUCT.-
Detailed description of the great aqueduct now being 
con.tructed to Increa.e the water supply of New York 
()tty. and also of the l(1"eat dam which It t' r.roposed to 
build acro.s the Croton River. at Quaker Br dge. With 
engravings and a map. Conta1ned in SCJJi.lNTIFIC AHERI
CAN S I'PPLEME"T. No. litiS. Price 10 cents. To be 
had at this omce and from all new.dealer •• 

CHAN DLER & FARQUHAR 
1 '7'7 Washington Sto 

BOSTON. 
New England Agents for 

BARNES' FOOT POWER MACHINERY 
AND DEALERS IN 

lIlHhi.iats' Snpplies ofETer)" Kind 
Send two stamps for \lIus. catalogue 

C E N TR I F UGAL EXTRACTORS.-BY 
8. F. Gibson. A c,nclse explanation of the principle. 
underlying the working of these apparatus, I\Ild the 
consideration and laws Roveming the shape. size, ma
terial. etc. Wlt.h SS engravings of apparatus. Contained 
In SCIENTIF\(' AMERICAN SITPPLEMENT. Nos. 6 1 !l  and 61 3. Price 10 cents each. To be had at this omce and 
from all newsdealers. 

P U L L E Y 8  H A N O  E R  8 PROGRESS MAOH I N E  WORKS, 

I ' C ' .A.. &; F. E:RO"Vl7N, F·R eT I O N  C L U T  H E8. 44 Park. Pl.aoe, :LV. 'Y'. 

Shaft·lng and GearOlng Textile Ma�hinery, I TA'Jsa.J:Wo�J\t�?'o 
, ELEVATORS, ETC. Philadelphia, Pa. 

possible ab.truse terms. To every Intelligent mind, 
this journal alford. a constant .upply of instructive 
reading. It Is promotive of knowledge and progre88 In 
every community where It circulates. 

Tel·1II8 of Sublcription.-one copy of the SCIEN. TIFIC A",ERICAN will he .ent for one uear-52 numbers
postage prepaid. to any subscriher In the United States 
or Canada, on receipt of tl1ree 110 1 1 , , ,·. by the pnb· 
Iisher. ; six months, $1.60 : Ihree months, $1.00. 

Club •• -Onc extr," copy of the SCI<J'(T'BIC AMERI. 
CAN wi! be supplied gratis for eveTjJ club oj ftve B'Ubscrlber8 

at $3.00 each ; additional tOOpies at same proportionate 
rate. 

The safest way to remit Is hy Postal Order. Draft, or 
Express Money Order. Monny carefully placed inside 
of t;tnvelopes, securely sealed, and corredtJy addressed, 
.eldom goes astray, but is at the sender's risk. Ad. 
dress al l  letters and make all orders, dra:ts. etc., pay. 
able to 

�UNN &; CO., 
36 1 B roadway, N ew York. 

T JB: :JiI  
Scientific American Supplement. 
This Is a separate and distinct publicatIon from 

TH . 8cIEJ'(TIFIO AMKRICAN. uut I. unIform therewith 
in Size; every number containing sixteen large pages. 
THE SCI<NTIBIC AMERICAN SU I'PL "MENT Is publl.hed 
weekly, Q.D.d includea a very wide range of contents. It 
presents the most recent papprs by eminent writers in 
all the prin�lpal departments of Science and the 
Useful Art •• embraCing Biology. Gec1oo;y, Mineralogy 
Natural History, Geol<raphy, A rchreology. Astronomy. 
Chemistry. ElectriCity, Light. Heat, Mechanical Engl. 
neerlng. Steam and Railway Engineering, Mining, 
Ship BUilding, Marine Engineering, Photography. 
'':echnology, Manufacturing Industrle., Sar.ltary En· 
gineering, AgrIcultnre. Horticulture, Dom .. t1c Econo
my, Blograpby, Medicine, etc. A vMt amonnt of fre.h 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely Illustrated with 
engravings. 

' 

TIw 7n08t impof"tant Envtneerlna Works, Mechanl.ms, 
and Manufactures at home and abro&d are represented 
and described in tbe SUPPLEMENT. 

Price for the SUPPJ,EMENT for the United States and 
Canada. $5.00 a year. or one copy of the SCIENTIFlC AM
EItICAN and one copy of the SUPPLEMENT, hoth mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check. 

lll U N N  & C .... 3 ti l  Broadway, N. Y •• 
Publishers SCIENT1BlO AMEItICAN. 

To )t .. ,·eillll !'i .. hsc.·ibe .... -Under the facilities of 
the Po.tal Union, the SC I EJ'(TIFIC AMERICAN Is now .ent 
by post direct from New York, with regularity, to sub· 
scribers in Great Britain, India. Australia. and all other 
British coionies ; to France, Anstria, Belgium, Germany, 
Itussia. and all other European States; Japan. Brazil, and 
all States of Central and South America. Terms, when 
sent to foreign countries, Canade. and MeXico, excepted, 
$4. gol:i, tor SCIENTIFIC AM ERICAN, one year ; 11\9, gold ' 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
Olle year. This Includes pcstage, which we pay. Remit 
Ilr DOStai or expre •• money order. or draft to order of 

MUNN & CO., 361 Broadway. New York, 

PRINTING INKS. 
THE " Scientillc American " is printed with CHAS 

ENEU JOHNSON & CO. 'S INK. Tenth and Lombard StIJ .. Phila., and 47 Rose St., oPP, Duane St., :N. Y. 
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