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Jtitutifit �tutritau. 
PATENTS TO FOREIGNERS.-GOVERNMENT PURCHASE OF 

PATENTS. 

Senator James C. George, of Mississippi, has introduced 
the following resolution, which on motion was referred to 
the Patent Oommittee: 

"Resolved, That the Oom mittee .onPatents be instructed to 
report a bill to prevent hereafter the granting of any patent 
for any invention or discovery made by any person not at 
the time .of such inventiun or discovery a citizen and resi­
dent of the United States ; and the committee is further in­
structed to inquire into the expediency of providing by law 
that all patents hereafter granted shall be subject to pur­
chase by the United States for the public use, upon a fair 
valuati.on thereof." 

By industry we thrive. 1'he object of the law in graut­
ing patents to foreigners is to encourage the multipl icat ion 
and prompt introduction of new industries. What matters 
it where the residence is of the author of a new and gigan­
tic industry like the Bessemer sleel proces5, from which the 
nation has already derived many millions. of dollars of pro­
fit, and thuusands of millions are still to folluw? Is it 
generous, is it good policy, to deny to such inventors the 
pittance of a patent certificate, by means of whicb, during 
a short period of 17 years, they may, if they work hard, 
perhaps realize a sUlall personal reward ? We think not. 

Mr. George believes that the law should be changed so 
that patents may be taken at any time, by payment from 
the national treasury. and made free to the pUblic. 

As the law stands, all patents become free to tbe public at 
the end of 17 years from date-a period so brief that it is a 
mere dot in the time · history of a great nation. The reaper 
and mower, the planing machine, the turning machine, the 
sewing machine, the elect ric telegraph-hundreds of .other 
great inventions might be named-all bave become free to 
our people by operation of the present law. It does not 
seem as i f  Senator George's proposed law would be an im­
provement. Take the telephone patent, for example. A 
low present valuation, perhaps too low to be fair, would be 
three hundred milliuns of dollars. The patent has nine 
years to run. It must be confessed the public is now pretty 
well served by the telephone owners. Would it be .of ad­
vantage to the people now to pay three hundred millions .of 
dollars from the Treasury to extinguiSh a patent that will 
so soon expire? We doubt it. 

The present law provides for the acquisition bj the public 
of all patents that may hereaf ter be granted on terms much 
more convenient and at far less cost, we think, than the 
system proposed by the honorable Senator from Missis­
sippi . 

A SUGGESTION AS TO OVERHEAD WIRES. 

What shall be done with the wires which, like threads of 
a huge web, hold the New York streets in a mesh-like tan­
gle, is a questiou as perplexing as it is important. 

The Board of Aldermen say" that such of them as pertain 
to electric lighting plants mUBt be buried after May, 1885 ; 
one branch of the Legislature says that both electric l ight 
and telephone wires must be nndergwund by June 1, 1885, 
in cities of 50,000 inhabitants or over. Lastly, the sub-com· 
mittee appointed I?y the representatives of the electrical 
companies, exclusive of Western Union, after considering 
the subject for sevcral months, have decided that wires of 
all descriptions should go underground, and suggest that the 
Ulunicipality provide suitable subways fur their reception. 
Singularly enough, neither the Legislative investigating 
committee nor yet that appointed to represent private inter­
ests considered what would seem to be by fat' the most im­
portant point bearing upon the subject in hand, viz., the 
convenience of the general public. 

No reasonable person will deny that electric mains carry­
ing powerful alJd dangerous CUrI"ent� should be placed out 
of reach. But telegraphic and telephonic wires are danger­
ous neither to life nor property, and so far as they are con­
cerned the question would seem to be: Is their unsightliness 
ann. the annoyance attendant upon their repair of more im· 
portance to the general public than the additional expense 
of their use which it is but reasonable to look for when the 
costly subways and tunnels shall have been built? 

If the telegraph and telephone were only for the rich, tbat 
is, for the few, it would be nei ther surprising nor illogical 
if the many sh.ould object to the invasion of the streets and 
the roofs of their houses. But such is not the case. Both 

III. TECHNOLOGY.-The Development of Pb"tograpblc Processes. . 
h b II I d I d h -By Dr. J. SCH>fAUSs.-NIcephore Niepce.-The Daguerreotype.- SerViCeS ave ecome genera y popu aI', an a rea y so muc 

Talbotype� or. calotypes.-Albumen and co.llodion negatlves.-Dry used as to have become almost a necessity. 
P]Tbe:'i��c��� �f g�f;�;;��;g::::l���

t
:ppa'raiu:s used iii ex� 6952 

tractiug the ore.-Cost of treatment . .. . . ......... .. ..... ..... ..... ... .. 6952 So far as the telegraph is concerned, tbe public is looking 
IV. ELECTRICITY, LIGHT, HEAT, ETC.-Notes on the Thermome- forward to a very decided reduction in the rates, and, con· 

te
Joyeiix;sNigtitLanii;C!ocir·.:,:,wiiti·engraVing::::::::::·::::::: 

.. . .  ��g sidering the condi tions uader which the service is performed 
Boulier's I'yrometer.-With en

r,::
avlng, . . . . . . . . . . . • . . . . . . • . • . . • : : . : 6955 to-day, there seems to be no reason why tbey should not be 

w�'.:,�k:l.:f��r��.�������� .. � ���:
i
��� .. �

e
��

s
t�����:::-.�: .. � .. .w.: 6960 gratified. But if no one is willing to be the least incon" 

v. ART AND ARCHITECTURE.-The Statue of Liberty LiJlhting venl'enced for th s k f th I If 'f 0 e 's tbe Worl<�.-'':'Ith larlfe engraving.... ... . . .... .... . ............... 6951 e a e 0 e genera we are, I 110 n I 
e�;��I��

o
.��.l�.�: .������.

t
.��:����.

e
����:.

,
.��� ��.

s
.�� �.����'.�.�� 6953 willing to have a wire pass his door 01' cross his roof, be may 

VI. NATURAL H.IS'l'ORY, ENTOMpLOGY, ETC.-Egyptian pigeons. not reasonably expect at the same time to have a cheap 
-With engravmg of a .. City of pigeons "near Cairo 6962 service. N�)tes on the Rearin� of SUk Producing Bomb-yces:-8iik' \,r'orms: -Diseases ?f domestIcated worms.-Best climate for wild silk It is much the same with tbe telephone. Increase the wormS.-Chlnese and Japanese methods.. . ............. ........ . 69b'2 General Truths in Applied Entomology.-By C. V. RILJ11Y.-Im- expenses of tbe companies, and you force tbem to increase por.tant part played by insects in the economy of nature.-Entomo" logICal knowledge necessary for proper protection of crops.-En- their rates for service. 'l'his tends, as a natural consequence, 
��,::��r;fn'it�� ;�:'e

gr
�.��. �.�:�:�.����

.
:-[����.

i
�
I
��S:. �.�� . . ���

ner 6963 toward limiting its usefulness, for no matter how convenient 
VII. PHYSIOLOGY. HYGIENE, ETC.-Wounds and Mutilations of it may be in the transaction of the ordinary affairs of life, it 'Vorklngmen's Hands . .. . . . . ..... . . .. .. .. . ....... .. . ..... .. . .... ... . �1 • Dandruff; Wbat it is. and How to Cure It ............................ 6961 cannot, If it be expen:,;jve, be popular. 
VIII. MISCELLANEOUS.-Am0.ng the Chinese.-Wltb descriptions If a man objects to the clatter of the milk wagon and the and engravings of the ChInese passen

ft
er wheelbarrow, the I 

[MAY 10, 1884. 
reasonable to expect that his less fortunate neigh burs should 
incur a like expense that he might not be disturbed. Equally 
absurd would it be, should he expect bis milkman and 
baker to go to the additional trouble of serving him by 
special messenger at the same rates, and still worse, to even 
demand a reduction in these. The. fact is, every one should 
he willing to sacrifice s.omething. for the general welfare. 
With this view, it would seem as though a plan might be 
devised by which the telegraph and telephone wires could 
be systematically led over the roofs of the houses, wi thout 
proving a special hardship or annoyance to any o ne ; and we 
must confess it seems· somewhat surprising that no such 
plan has, so far as we know, been considered. 'fhere is 
good reason to believe that, witb proper supervision by con­
stituted authorities, the general and indiscrimiuate scram · 
bling over roofs, now indulged in by line men, could be 
avoided in great measure. 'fhe unsightly street poles could 
be done aw ay with, and the wires now strung on them be 
laid in the same order over r.oofs of the houses. When 
damage of any kind resulted, such as injury to a chimney 
or roof, those who had general supcrvision over all the wirbs 
could readily decide wbo was responsible for it, and hence 
who must repair the injury done. 

N.or is it by any means certain that tbe construction of 
subways through the main thoroughfares would, though in­
creasing the cost of service, abate the alleged nuisance of 
stringing the wires over the houses. Telephones and bur­
glar alarms are usually run over the tops of the houses and 
across the yards and courts, and unless all the side streets, 
as well as the avenues, were undermined, and so un neces­
sary and costly an undertaking has not, we believe, even 
been contemplated, there would be little or no diminution 
in the number of wires crossing the roofs. 

In the plan we have suggested, the telephone and tele­
graph wires could readily be kept apart, as indeed could 
the lines of the var ious companies. 

What most commends this plan is its cheapness and con­
venience, whicb characteristics, if we mistake not, are the 
essentials to every scheme in whicb the general public is 
looked for to take part. 

The public demands cheap telegraph and telephone ser­
vice, and that this may be had by any of the recent plans to 
sink the wires, we must ill candor confess there are grave 
doubts. 

THE MAXIMUM OF SUN SPOTS. 

The sun'is behaving in a strange fashioi'l:, and refuses to 
obey the laws laid down for him by terrestrial observers in 
regard to his spot producing activity. As is well known, 
the sun's spot cycle is completed in a little more than eleven 
years. For two or Ihree years the spots are larger and more 
numerous, and continue so until the cycle has reached its 
maximum. They then begin to diminish, and in five or 
six years reach the minimum; the passage of another six 
years brings the return of the maximum, and completes the 
cycle. The intervals are, however, irregular, and the laws 
of the period are n ot determined with certainty. 

The present irregularity is beyond the usual bounds, and 
is unaccountable. The last maximum of sun spots occurred 
in 1870, and the last minimum in 1878. The return of the 
maximum was, therefore, looked for in 1882, and the return 
of the minimum is expected in 1889. But the agitation of 
the solar surface did not diminish in 1883, and the activity 
continues thus far in 1884. 

Astronomers who make solar physics a specialty are 
hard at work in the effort to find .out the cause of this an­
omalous proceeding on the part of the great day star, and 
several of them have come to conclusions at variance with 
each other, as is the case in most theories about the sun. 

M. Faye, the distinguished French astronomer, reports as 
the result of his close observation that the solar activity is 
actually decreasing. He thinks that the number of days 
when the sun was free from spots was greater in 1883 than 
it was in 1882; that the number w.iIl be larger in 1884; and 
that the increase will be still more rapid in 1885, 1886, and 
so on, uutil the minimum is reached in 1889. This careful 
observer is confirmed in his view of the question from the 
conclusions reacbed by Schwabe, who systematically ob­
served the sun during a large part of a long life. He deter· 
mined the periodicity, not by counting tbe number of spots, 
but by noting the number of days the sun was free from 
spots. At the maximum there is scarcely a day when spots 
are not visible. Arter its passage there are occasional days 
when the sun's face is unmarred, the number increasing un­
ti! tbe minimum is reached, wben the sun is clear of spots 
for nearly half the year, oftentimes for many days in suc-
cession. 

M. Wolf , of Zuricb, is the renowned astronomer who, 
making use of the olJservations of Schwa lJe , traced back 

tbe periodici�y to the time of Galileo, and proved its exist­
ence beyond a doubt. He partially agrees with M. Faye. 
According to Wolf's observations, the average of the rela­
tive number of spots is greater in 1883, but the greatest 
monthly aver�ge is found in 1882. The number of days 
without spots is four times greater in 1883. M. Wolf thinks 
that, with our

· 
present knowledlre of the sun, there is no 

means of determining with certainty when the spot cycle 
passed or will pass the maximum. 

M. Tacchini, the Director of the Observatory at Rome, 
whose views have great weigbt i n  the �cientific world, holds 
a different theory. He comes to the conclusion that the 
solar activity has increased since 1882. He reaches tlIi� 
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of the preceding year. Al though the relative difference in I home�, have. been greatly increased through the changes I Senators, 

.
and

. 
believ� that the above designated and all anal­

the number of spots was very small, "the number of groups I these lllventlOns have wrought. ogous legIslative actIOn has been sprung upon them ·by de­

in 1R83 was much greater, and the extension of tbe spots I The benefits derived by the country from inventive genius signing men, having in view the supposed grievances of the 
was truly extraordinary, being double that of 1882. This [' and mechanic �kill are so immeasurably greater than in- few, without regard to or due consideratiou of the great in­
was especially the case in the last quarter of 1883 ; his more ventors have gained from the people that comparison terests and principles involved ill the issue. 
recent observations show that the great activity has con- ceases. • , • , • 
tinued during January and February of the present year. Referring to these general truths, we send y ou this me- The Pulley Side of Belts. 
Therefore, M. 'fachini asserts that the maximum of spots morial protesting against. the threatened action inimical to There are some questions in practical mechanics that never 
has not yet been reached. the patent laws, and earnestly soliciting your hearty efforts appear to receive a final and authoritative solution under 

When skilled observers differ widely, it is safe to conclude toward continuing the wise policy which has added so much whatever tests. To this class belongs the question: Which 
that very little is known about thc sun. The existence of toward the expansion, prosperity, btrength, and glory of Ride of a leather belt shall run on the pulley face ? In some 
the sunspot period may be considered as established; but our nation ,  and respectfully express our desire that you estahlishments both w ays are practiced, and it would seem 
its exact extent  and its cause are as yet unknown, and so is will exercise your influence to preserve the body and intent 

d . tuat un er these circumstances, so nearly uniform, the mat­
i ts connection wi th terrestrial phenomena. Auroras and of our patent system, and that all changes be confined to tel' might be at labt decided. But the foreman 01' superin­
mnguetic d isturbances are subJ'ect to a period nearly corre- details for correction of abuses and to make it more effec-

ten dent who prefers the flesh side to the pulley face holds 
spondiDg to that of sun spots, and seem to be bound with tive. Respectfully yours, 
them by some inexplicahle tie, for they are most frequent The Manufactur ers' Association of California-A. S. 

that his belts last longer than those run by the other fore-
man in another part of the establishment, who ., turns h is 

when sun spots are most numerous . Whether the Hallidic, President, Irving M. Scott, Vice-President, N. 
belts inside out." Of course prejudice has m uch to do in 

solar activity is the cause of the earthquakes, volcanic W. Spaulding, Treasurer, Geo. C. Hickox, Secretary, W. these cases, aud probably prevents a fair conclusion . 
eruptions, cyclones, tornadoes, and the disturbances that '1'. Garratt, Arpad Haraszthy, Isaac Hecht, Alan"on H. A writer in a recent number of the Jour. of Railway Ap-
follow in their train is a problem yet unsolved. The sun Phelps, A. L. Tubbs, Wm. Harney, S. P. Taylor, David ,. • I d . h fl h 'd th I p.tances says : ' a vocate runlllng t e es SI e to . e pu -hides his secrets from m ortal ken ; we do not even know Kerr, Directors. ley, for the following reasons: Leather is fibrous, and curi-
his exaCL distance or diameter, nor can we expect in the .. , • , .. ously constructed, as revealed under a microscope, in the 
present attainmeuts of science to find out the cause of the How Western People Regard the Patent Laws. form of a triangle, the tender part, or graiu, representing t be 
spots w i th which the sun's fair face has been pitted and It was alleged by the supporters of the hostile patent bills top part of the triangle, being very fine and delicate, whereas 
marred for several years. Observation is the only key to in Congress that a general feeling existed in tbe Western thc flesh part, or bottom of the triangle, has a coarser and 
reveal the mystery. This great power is in full and con- States adverse to the patent lawH, on account of which said thicker fiber, and if it is properly skived will be just as 
tinuous action .  laws ought t o  b e  repealed o r  radically changed t o  meet tbe d I I d '11 smooth as the grain, although a great ea toug lei', an Wl , 

Many astronomers devote their lives to the study of the popular desires. The allegation was founded iu error. The therefore, stand more wear Hnd friction. If you will notice 
sun's face and his surroun d ings . Not a day escapes, when great mass of Western people know tbat tbeir wealth and bel ts that have run grain to the pulley for any length of time, 
the sun shows his smiling face, that the smallest mote on pros peri ty is rapidly augmented by the introduction of new you will find the grain cracked , and y ou wonder why. It his surface is not carefully noted, not a spot escapes the industries, and they are heartily in favor of the patent laws is because you have subjected the tenderest part of the 
eager eye of un wear ied observers. Some day when least 'because they exercise such a powerful influence in providing bide to the hardest usage ; the friction has burned the grain, 
expected the reward of the persevering workers will be important and profitable manufactures. thc burning brittled and hardened it ;  you can n ever re­
won. The duty and privilege of the present generation, As an example of the real sentiment of the people of such store it. If you let the flesh part do the work, the graill side 
and of generat ions to come, are to Jabor and to wait. States as Ill inois, we give an extract of a petition lately pre- being elastic, it will bind the coarser fibrous parts and keep 
Meantime, if sunspots are the cause of the recent frightful sented in tbe Senate by Senator Logan, which he said had them together. " 
agitations of the earth's crust. and her atmospheric commo- so many � ignatures tbat it made a great roll eighty feet long. The principal proprietor of one of the oldest and most ex­
tions, it is devoutly to be hoped that the period will speedily To the Senate and Hou8e of Representative8 in Congress as- tensive manufactories of leather belting in the country re­
reach its maximum-if that event has not already occurred 8embled: cently declared himself as positively and unequivocally in  
-and tbat the great luminary will subside into quiescence. The undersigned, inventors, manufacturers, and citizens favor of running the flesh side to the pulley, as the remit of 

of Chicago and vicinity, respcctfully petition our honorable more than thirty years' observation, and he offered, among 
Senators and Representatives to oppose by all legitimate other reasons, the quaint one that the belt run tuus was in 
means the pending legislation in Congress hostile to the pro- the natural position of the hide. Per contra, the superin-

California on the Patent Laws. 

The influential citizens of California hold no uncertain gress of American Invention. 
. 

ten dent of a large establishment, where heavy machine tools 
opinions concerning the patent laws. Here is the memorial This peti tion is circulated in accordance with the follow- are built, runs all his belts grain side to the pulley faces, 
of tbe Manufacturers' Association, late ly presented to the I ing resolutions, unanimously adopted at a meeting of the claiming a much longer life to the belts and a closer contact 
Senate by Senator Farley, read, and referred t o  Committee citizens of Chicago and vicini ty, held in this city March 24, between belt and pulley face. In his case, however, all the 
on Paten ts : 1884. pulleys are of turned and finished iron .  
To our honorable Senators and Representatives from California The resolutions referred to are as follows : And it is possible that all these disagreements on this 

in the Congres8 of the United States: We, as tbe representative inventors and manufacturers of question may arise from the differences in the materials of 
The Manufacturers' Association of California respectfully Chicago, having in view the object and scope of our patent the pulley faces. 

address you this memorial in relation to the present situa- law aR now embodied in the statutes of this country and con- Wooden faced pull eys are coming into use again, particu­
tion regarding patents for inventions, and earnestly invoke strued by the decisions of the courts, and believing all pro- larIy for pulleys above twenty-four in ches diameter, and 
ycur active opposition to snch bil ls  as have been or here- posed legislation upon the subject of letters patent now be- leather faced pulleys are very common .  It is undeniable 
after m!\¥ be introduced into eitber branch of the national fore Congress to be vicious in its end and purpose, and de- tbat there is a difference in the holding force of these differ­
Congress hostile to the progress of science and the useful structive to the rights of all inven tors or manufacturers un- ing faces, as there is in their materials. 
arts by limiting the just protection to their respective dis- del' letters patent ; and having in view especially section 2 of 
covel"ies and appliances. an act recently passed in the House of Representatives under 

It is with surprise and fear that we have recently learned suspension of the rules and referred to the Committee on 

of bills greatly impairing if not practically destroying the Patents of the Senate, and the same having been reported 
rigbts heretofore conferred upon inventors having been back to the Senate unanimously that it pass, as follows : 
fa vorably considered by the Huuse of Representatives, and Section 2 of the act : ., That when in any case the use com­
we view with anxiety the aetion of the honorable Senate plained of was an article or device made by the defendant, 
u pon them, and wi th alarm the consequences which may or his agent, or employe, for his own use and benefit, aud 
follow their enactment. not in the manufacture of au article for sale, the measure of 

We consider the proposed changes radical and unjust, and recovery shall be a license fee. If  in any such case a license 
liahle to seriously injure mallY and great existing interests, fee shall not have been established under the patent or 
and prevent completion of numerous prospective €nter- patents sued on, then ill any action at law the jury, and in 
prises by w ithdra wal of  capi tal and confidence. and raisiug any action in equity the court , shall ascertain what, under 
perilous obstacles to our country's inventive, industrial, and all the cireumstances of the case, would be It reasonable 
mannfaeturing progress. license fee : Provided, however, That this section shall not 

We therefore earnestly and most respectfully protest apply to macbi nery held for sale or used for manufactur­
against the proposed changes and all similar prOVISIOns ing purposes. " Now, therefore, 
whieh abridge the usefulness of the Patent Office Depart- Be it resolved, That under the emergency existing for im-
ment or impair the protection heretofore afforded . mediate action , we hereby express our condemnation and 

In presenting this request and protest we beg to remind disapproval of the above act, principally forthe reasons that 
you of some great facts of history wbich are a part of the it destroys all vested rights of i nventors and owners of pa­
common knowledge of the world, namely : tents ill their property, or of using the same in any instance 

That the general advance of each civilized nation in for their own protection, and is, in fact, a license and an 
knowledge and intelligence , in enjoyment of increased com- invitation to all pirates and violators of patent property to 
forts and luxuries, alld accumulation of wealth has been appropriate the inven tions of others, leaving to the in ventors 
greatest where inventors are best protected, and that this and owners of patents only the bare poss ibUity of collect­
,�dvance is chiefly due to their discoveries and productions. ing an uncertain sum to be determined by the uncertainties 

That the patent laws do not nor have they ever given the I of a jury or judge at the ter mination of a necessarily tedi­
inventor anything beyond an exclusive r ight for limited· ous and expensive litigation; and 
time to use or sell that which he had himself created; for I Be it further 1'e80lved, For the above an(l other cogent rea­
this reason the country has lost notbing nor can it lose any- SOilS, that there be expressed by petition that the above act, 
thing by continuing the patent laws, as wise ly provided for and all other acts now pending of an analogous character, 
in the Constitution of the United States, in all their force are destructive to the rights of inventors and detrimental in 
and integrity. the highest degree to constit.utional and guaranteed rights of 

That the great inventions and useful discoveries made by inventors in the progress of science and the useful arts; 
inventors in the United States have constituted an advance also 
highway on which our country marches, a proud leader of Be it resolved, That a copy of these resolution s  be for­
the nations of the world in all that makes a people intelli- warded immediately to the Representatives and Senators, to 
gent, comfortable, rich, happy, and independent. be acted upon at once in the spirit of these resol utions ; and 

Tbat under tbe incentive and protection afforded to in- that petitions be at once circulated among the inventors and 
vpntors by our patent laws , inventi ons and improvements manufacturers and all citizens, that they may express their 
hwe mllltipJied rapidly, furnishing easier and cheaper protest against such unjust and class leg islation ; and tbat no 
methods for agriculture, manufacturing, mining, transpor- further Congressional action be taken upon the above act 
tation, and travel. until the will of the people is thus expressed by petition.  

Th at the hours of daily labor have been reduced, while Be it  resolved, That we have an entire confidence III the 
the means of livelihood, with enlarged comfort in our higb honor, justice, and ability of our Representatives and 

•••• •• 
The SaC est Part of a Car. 

A party of merchant travelers in a passenger coach were 

talking over their traveling experience aud the danger of ac­

cidents, and finally the question arose as to the safest part of 
the car. Failing to settle tbe question among themselves, 
they called upon the conductor, and one of them said to 
him: " Conductor, we have been discussing the matter of 
the safest part of the car, and want to know your opinion." 

., Want to know the safest, eh ?" replied the conductor. 
" Yes, that's it." ,. Wel l ," replied the conductor, borrowing 
a chew of tobacco, and looking disappoi nted because he 

didn 't get a cigar, ,. I've been on the road for 15 year-s, and 
I have been turned over embankments, busted up in  tun­
nels, dumped off bridges, telescoped in  coll isions , blown off 

the track by cyclones , run into open switche�, and had other 
pleasant incidental divertisements of kindrfld nature, and I 
should say, gentlemen, the safest part of the car was that part 

wb ich happen ed to be in the shop for repa irs at the time of 
the accident. " 

An Unt>.xplored 'I'able Land. 

According to Mr. 1m Thurn ,  whose travels in Brithh 

Guiana have recently beeu puhl ished , there is in the far west 

of that country, or over the Brazilian boundary, where the 
savanna itself riseo 5,000 feet above the sea, a fiat table 
land, the edges of which are more or less perpendieular 
cliffs 2,000 feet high. No traveler has ever been round i t, 
so that it may be accessihle from the otber side, and there is 
a way, as yet uutried, which Mr. 1m Thurn believes may 
prove practicable. The summit of thi s  plateau of Roraima. 

seems to be forest covered, and enough is known of the 
fauna and flora of the district to make it certain that a 
naturalist would find himself well rewarded for the ascent. 
There are traditions of strange isolated tribes that live in 
this inaccessible region. 

Gratifying- Admission. 

A gentleman writing' from London respecting patent mat­

ters, states that he has read the SCIENTIFIC AMERICAN for 
the last twenty years, and that he hail s with delight the 
time when each paper arrives. ,. I may," he adds, "state that 
tbe success of my life has been mainly due to the hints, 

ideas, and suggestions that I have gathered from the 
columns of the ScmNTIFC AMERICAN." 
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IMPROVED BREAST DRILL. 

The drill stock, A, is provided with arms, C B, on the 
side opposite the cran k gear, D, which drives the spin dle of 
the ch uck. A strong bar, F, slides in one arm, and its upper 
end, which is screw threaded, fits in a feed nut, G, in the 
other arm. On one end of the n ut is a tootbed w heel that 
gears w ith a beveled pinion attached to a thumb bit fitted 
on a stud projecting from the en d of the bracket ; by turn­
ing the thumb bit the bar can be drawn along the drill chuck, 
E. The lower end of the bar carries a bracket, N, that 
serves for a work table, the work being placed on it and 
forced again st the drill by tbe feed nut, which is turned by 
the left hand of the operator, who turns the crank gear w i th 
the right hand. 

When the piece of work is large and heavy, the drill  may 

HARDISTY'S IMPROVED BREAST DRILL. 

be clamped to it by bar�, as clearly shown i n  Fig. 2, or a 
vise may be secured to the bracket , N, as in Fig. 3, for 
holding the work by tbat means. This bracket is fitted to 
the bar with a binding screw so as to be shifted according 
to the size of the piece to be drilled. The bar is fitted pa ral­
lel to the stock, so tbat the bore will be true w hen the work 
is placed squarely on the face of the bracket. 

This invention has been patented by Mr. J. F. Hardisty, 
of St. Joseph, Mo. 

� titntifit �lUtri'ltn. 
! Pro perties oC Brass. 

The most important properties of brass compared with 
cop per are the following: 'fhe color of brass is much 
bl'ighter, and more approaching to that of gold ; it  is more 
fusible than copper, less subject to rust and to be acted 
upon by the vast variety of substances which corrode cop­
per with so much ease ; an d it is equally malleable when 
cold, and more extensible than either copper or iron, and 
hence is well fitted for fine wire. Brass, however, is only 
malleable when cold.  Hammering is found to give a mag­
netic quality to brass, and this circumstance makes it 
necessary to employ unhammered brass for compass boxes 
and similar apparatus. 

The expansion of brass has been very accurately deter­
mined, as this metal is most commonly used for mathemati­
cal and astronomical instruments, where the utmost pre­
cision is required. Mr. Smeaton found that 12 inches in 
length of cast brass, at 320 ,  expanded by 1800 of heat (or the 
interval from freezing to boiling water) 0 '0225 part of an 
inch. 

Brass wire under the same circu m stances expanded 232 
parts ; an alloy of 16 of brass with 1 of tin expanded 
229 part s. The expansion of hammered cOllper is only 204 
such parts ,  but that of zi n c  is 253, so that brass holds a 
middle place in thi s respect between its t wo component 
metals. 

Most of the zinc readily burns off from brass when kept 
melted in a strong heat with free access of air. When the 
heat is equal to that of melted copper, the zinc takes fire 
and slowly burns away. At last, little else buL  copper re­
mains, but still un ited with a small portion of zinc, which 
no further continuance of the fl:re will entirely separate. 

Some kinds of very fine brass 'are said n ot to be made by 
cementation, but by a more speedy aud direct union of 
copper and zinc, care being taken to preven t the access of 
air to the materials while in fusion. Very fi ue brase may 
also be made by mixing together the oxides of copper and 
zinc and reducing them with a carbon aceous flux. Sage 
gives the following experiment to this purpose : Mix to­
getber 50 grains  of the oxide of copper, remaining after the 
distillation of verdigris (which is very pure), with 100 grain s  
of lapis calaminaris, 400 grains  o f  black flux, and 3 0  grains 
of charcoal powder ; melt tbe mixture in a crucible till the 

... 4 • I • blue flame is seen no longer round the lid of the crucible, 
New Bone Bleaching Proccss. and w hen cold a fi ne button of brass is found beneath the 

Various chemicals have been used for tbe pu rpose of scoria, w ei ghi n g  a sixth more than the copper alone, obtain­
bleaching bones, such as sulphurous acid, chloride of lime, able from its oxide in the same way, but without the cala� 
and latterly peroxide of hydrogen ; but according to exper- mine. This brasg has a very fine color, like gold. 
iments made at the Bavarian Museum of Arts a very I On this experiment M. Sage observes that there appears 
simple and effective metbod has been discovered, �hich i s  t o  be a point o f  mutual saturation between tbe two metals, 
said to impart to boues thus treated almost the same ap- which is when the copper retains one-sixth of zinc, and thi s  
pearance as ivory. After digesting the bones with ether or portion it will retain however long i t  is heated, provided 
benzine ,  to remove the fat, they are thoroughly d ried an d the surface of the melted metal be covered to protect the 
immersed in a solution of phosphorous acid in water con- zinc from the action of the air ; but if the brass con tai ns a 
taining 1 per cent of phosphoric anhydride. After a few greater proportion of zinc, precisely tbis excess w ill escape, 
hom'S they are removed from the solution , washed in water, even in covered vessels, and will burn when it comes out to 
and dried, when they w ill appear as indicated above. the air. 

.. t e a . The same chemist also observes that the colo:' is the 
NOVEL DOOR CHECK. finest at tbe above proportion .  These experiments seem 

The door catch herew ith sho w n  automatically engages to require further confirmation, but we may reckon that to 
w ith the door to hold it open, and can be readi ly released I be the most perfect brass which is com posed of about 14 '28 
by a slight pressure with the foot. Au ornamental box or per cent of  z inc  and 85 '72 of copper, an d w b i ch is not liable 
case is secured at i ts back to the base board o f  the room in to any alteration i n  its constituent parts by successive or 
such a position that the device will cume w i thin range of long continued fusions, provided the access of air be pre­
either the bottom or upright edge of the door. A book vented. 
catch, having its rear portion se rrated so as t() engage with Analysis shows a vast variety in the proportions of the 
a carrier similarly constructed-shown iu the sectional differen t species of brass used in commerce. In general the 

� 
RALL'S DOOR CHECK. 

extremes of th e h ighest and lowest proportions of zinc are 
from 12 to 25 per cent of the brass. Even with so much as 
25 per cent of zinc, brass, if well manufactured, is perfectly 
malleable, though zinc itself scarcely yields to the hammer. 
M. Dize al l alyzed a specimen of remarkably fine brass made 
at Geneva, for the purpose of escapement wheels and the 
nicer parts of  w atch making, the perfect bars of which bear 
a very high price. This metal uni tes great beauty of color 
to a very superior degree of ductility. It was found to con­
sist of 75 of copper with 25 of zinc, and probably, too, the 
copper was Swedish, or sOIrle of the finer sorts. The com­
mon brass of Paris  seems to con tain about 13 per cent of 
zinc, the Engl ish probably more. 

Brass is applicable to an infinite variety of purposes, is 
easily wrought by casting and ham mering, and by the 
lathe, its wire is eminently useful, aud it takes a high and 
very beantiful poliBh. The appearance of brass is given to 
other metals, by wasbing them with a yel low lacquer or 
varnish, a substitu tion often very much to the detriment of 
the manufactured article. - G la88ware Reporter . 

. , . ,  .. 
A Preventive of' Stopped A scension Pipes. 

The manager of the gas works at Deventer, Holland, has 
adopted, for preventing stoppages in his ascension pipes, an 
exceedingly simple arrangement, which is described in the 

[MAY 1 0, 1 884. 
FOLDING STEP LADDER. 

The inven tion shown in the annexed cut  w as recently pa­
ten ted by Mr. George A. Sommer, of 265 Greene Avenue, 
Brooklyn, N. Y. Tbe side boards, ste ps, landi ng, and stand­
ard are of the usual form, except that the side bars of the l atter 
are pivoted to the side boards near the landing. To the u p per 
ends of tbese bars are pivoted the ends of side rai ls ,  whose 
lower ends are pivoted to links joined to the side boards 
n ear their lower ends. When the standard is closed against 

SOMMER'S FOLDING STEP LADDER. 

the back of tbe ladder, the ra ils are folded dowu along the 
side boards ; wben the lower part of the standard is moved 
away from the ladder, the rails are extended along the front 
so as.to assist a persou to ascend and descend the l adder. 
The rear edges of the side boards are provided witb notched 
b races that prevent the standard from being swung out too 
far and that hold the ladder in open position for use. 'l'he 
braces come into position automati cal ly, requiring no atten­
tion on the part of the one usi ng the ladder . 

.. f '  . ..  
AN IMPROVED TOOL HANDLE. 

The annexed engravings show a useful im provement that 
can be applied to the handles of many kinds of tools, and 
for which letters patent were recently granted to Mr. John 
A. King, of 2,015 Chestnut Street, St. Louis, Mo. The wood­
en portion of the bandle is provided with a metal cap secured 
in position in any suitable mJlnner. In the con struction 
shown in Fig. 2, the cap has a recess for receiving a projec­
tion on the wooden portion of the handle ; it is held on by a 
screw, and is steadied by pins en tering the wood. In Figs. 
3 and 4 the screw is made a part of the cap, and turning is 
prevented by a thin lug on the cap entering a recess i n  
the w ood, and being beld i n  place b y  a screw. The h an dle 
may be made with flattened sides as shown in Fig. 1, or with 
a globular end as in Fig. 5, the form , being governed by the 
work to be done with the tool. 

This plan not only increases the durability of the tool by 
strengthening that part which is subjected to rough usage, 
but permits the tool to be used for purposes for which it 
would not otherw ise be adapted . In ordinary work the start­
ing of a screw takes time ; the change from tbe screw driv· 
er to the hammer and back again having to be gone tbrough 
with before the turning is begun. In this case all the time 
consnmed is in the turni ng of the tool end for end, as indio 
cated in Fig. 5. The metal cap perfectly protects the w ooden 
handle, 
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KING'S IMPROVED TOOL HANDLE. 

draWing, Fig. 2-projects from the casing. The catch and 
carrier are held in  engagement by a screw passi ng through 
a slot, in the shank of the catch, to provide for the adjust­
ment of  the catch to s uit doors of different thicknesses. A 
spring keeps the catch in contact with the d oor. Projecting 
from the front of the case is a stop made of some el astic suh­
stance which prevents the knob of the door from striking 
the wall. 

Organe Industriel,de l'Eclairage. The system consists in the The various applications of this improvement w ill be insertion in the mouth piece end of the retort, immediately readily perceived by those who have felt. the wan t  of such a after charging, uf a sheet of iron fitting the retort as closely device. 
as possible. This piece of sheet iron b as in the midd le a .. , • , .. 

This invention has been pateuted by Me8srs. L. , G. and E. 
Rail, and additional particul ars may be obtained from M. 
Lebmann and Rail Bros. , of Glasgow, Mo. 

hole equal)n area to the ascension pipe. The tarry va pors, SALTING WALKs. -The best w ay, says a correspon dent, 
heavy oils, an d carbon dust are for tbe  greater part arrested to apply sal t to paths, to destroy weeds, is as follows :  Boil 
by this plate, and are thereby prevented from rising a few the salt in w ater, 1 pound to 1 gallon, and apply the mix­
feet higher, and condensing on the interior surface of the ture boiling hot with a w atering pot that has a spreading 
ascension pi pe. The office of the plate is  simply to arrest I rose ; this w ill keep weeds and w orms away for two or three 
as far as possible the matters that in the ordinary way settle years. Put 1 pound to the square yard the first year ; 
at the lower end of the ascensioll pipe. afterward a weaker solution may be applied when required. 

© 1884 SCIENTIFIC AMERICAN, INC



MAY 1 0, 1 884. ]  
Flex.lble Photographic Plates. 

Photograpbers, both amateur and p rofessional , have long 
wanted some thoroughly efficient substitute for glass as a 
suppo rt for dry plate films, an d a few attempts  have been 
made to supp ly the want w ith more or lees of success. The 
fol lowing method has been recently patented in this coun­
try on behalf of Messrs. Fickeissen an d Becker, of Villin· 
gen, Baden . The plates or surfaces can be prepared from 
paper, cl oth , or other suitable fabric or material, but by pre­
ference from white paper containing very little size and not 
much grain. This paper is first extended on a frame or 
other arraugemen t, according to the size of the plate or sur­
face whbh is desired . After it is dry the surface is covered 
iu any convenient man ner with a fine varn ish or composi · 
tion, such as copal varnish,  for the purpose of rendering the 
fabric transparent ; it is then dried, and after it  is quite dry 
the surface is rendered smooth by the application of pow­
dered pumice sl one or other suitable material, or i t  may be 
smoothed by suitable rna"hinery. 

1tittttifi t �tutfttaU. 
IlIU'ROVED FURNACE GRATE. 

The accompanyi ng il lustrations represent a new and effec­
tive meth od of removing the refuse-ashes, clinkers, slate, 
and al l foreign and incombustible matter-from the fire 
chambers under hoilers, forges, furnaces, etc. This inven­
tion h as been pateuted by Col. J. A. Price, o f  Scranton , Pa. , 
and is a direct result of an i nti mate acquain tance witb tbe 
problem in all  its aspects , and of long con ti n ued study of 
tbe mecbanical details. The grate insures complete com­
bustion by reason of an absolutely clean tire bed, and reduces 

This process of smooth i n g  m ay be repeated, if necessary, 
two or three times un til the su rface or plate is smooth or 
transparent. The surface so prepared is then covered on " 
one or both sides with a solnti on of gelatine, isinglass, or 
other substan ce posse5siug similar properties, and allowed 
to dry. The surface so prepared may, if desired, be further 
treated with a preparation of ox gall from which the fatty 
matter has been extracted by acetate of alu min a or similar 
acting agents, which w ill precipi tate the fat of the gall , the 
resul ting p reparation bein g  then passed t.hrough a filter, 
whereby a clear solution will be obtained with w hich tbe plate 
or surface may be covered, so as to secure the safe reception 
of tbe emulsion for pbotograph ic or other use. Instead of 
ox gall, any similarly acting substan ce or material may be 
used. 

The plates or sheet� prepared as above m ay be used with 
great advantage in reproducing photographs from nature in 
lines or stipples for calico and otber printing, as tbe stipples 
or l ines can be printed first on the material before it is made 
t ran sparent. Any ph otograph i c desig n  or draw ing can be 
put  on the transparent surface in the usual way, and by using 
thl;l film as a negative or posi tive in ph otographin g  from na· 
ture or from a draw ing, balf tones wi l l  be reproduced in  
lines an d stipples available for any kind of printing. As 
these plates or sheets are waterproof, they can also be used as 
surfaces upon which can be prin ted or  produced aU kinds of 
ornamental an d useful work. 

.. . . . . 
. Porpoise Fishing on the Atlantic Coast. 

The Public Ledger- stat es the result of the first effort this 
season to en trap porpoi ses off the coast of North Caroli na. 
It resn lted in the cap ture of 75 fat porpoi ses, which were 
taken to Ph iladel phia to be " tried out. " The estimated 
weight of the catch is 45, 000 pounds, from which Capt . John 
A. Cook, superintenden t of the company, ronghly: calculates 
will be procured 1, 000 gallons of oi l ,  3, 750 pounds of 
leather, nnd 15 ton s of ph osphate. Tile hide will make a 
leather prononnced equal to the best French calf ski n , and 
the oil is said to be superior to sperm oil. Leather 
from this source has been made i n  
small quantities for some years i n  Eng­
land and Germany ; it is fine and strong, 
and makes the belt shoe laces. 

The fishing, it is sa id , will be continued, but 
as the weather is gettin g w arm it is probable 
that the next catch w il l  be " tried out " at 
an establishment  on the coast. It is  intended 
to fish in Chesapeake Bay, and about June 1 
operation s wil l commence at Cape May, and 
continue during the s ummer. The net used 
is something like what is kn own as a " fyke " 
net. and i s, w i th the w i ngs, a mile long. 
The bag into which the fish are inveigled is 
60 feet wide, 24 feet deep, an d  120 feet long. 
The 75 fish were canght in two hauls, the 
first bringing in 39, both hauls being made in 
one day. 

... . ... 
Wa ter f'rolD Eucalyptus Roots. 

In many parts of Australi a, where water 
is scarce, the natives formerly procured it 
from the roots of the eucalyptus and a few 
other trees. The tree most preferred throws 
out numerous lateral roots, which lie at a 
depth of from six to t welve inches below the 
surface. 

According to a wnter in tbe Proc. Linn. 
Soc. of New South Wales (vol. viii. , 1883), 
the nati ve having ascertained,  by mean s 
of prodding with a poi nted stick or spear, 
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PRICE'S IMPROVED FURNACE GRATE. 

the waste arising from unconsumed fuel to a mi nimum, be· 
side saving both time ann. labor in cleaning. 

The grate consists of tubu l ar shafts con nected by gearing, 
and h avi ng m o unted thereon a series of cutting fire arms or 
bars which operate in pairs when the grate is con structed as 
shown in Fig. 5, and together w hen made as i n  Fig. 1. The 
a ction is  posi ti ve, an d any foreign substance lying u pon the 
grate is cut up an d discharged. The cutting arms are 
slipped upon the tube, wbich is ei ther ribbed or grooved to 
meet a corresponding groove or ri b in the cutting arm, thns 
fasten ing all into a rigid mass capable of making a cut of 
any length up to ten or twelve feet. Fig. 2 represents cross 
bars, whose ends rest upon the sides, which serve as car­
riers. Fig. 6 shows the form of cross bars used wheu the 
cutting arms are arranged in pairs;  the same figure shows 
the dividin g bars, which divide each pair of arms and which 
are supported by lug,s u pon the sides of the cross bars. Fig. 
3 is  a vertical cross sectio n ,  and Fig. 4 a plan view of the 
grate. The shoulder on the cutting ar m  consti tutes the 

the posi tion of some of the roots, " re- PRICE'S IMPROVED FURNACE GRATE. 
moves the superi n cumbent soil with his 
wooden shovel for twen ty or thirty feet, and cutting the I spacing of the bars, which may be larger for coarse and finer 
root off at each end lifts it out of the trench an d cuts it up for small fuel , and so on down to culm, or coal waste. 
into lengths of about eighteen inches or two feet, knocks The tubular shafts are open at each end, and the natural 
off the bark, and stands the sever'll portions on e n d in some passage of the cold air from the outside to the high tempera· 
receptacle to contain the water. As soon as these ture of the i n side, into which they discharge under the bu rn­
pieces are placed on end, the water commences to drip, and i ng surface, serves to preserve them from the action of the 
when the whole of the root or roots are cut up and placed fire ;  they are further protected by the cutti ng arms slipped 
on end, the n ative, beginni ng at the first placed , puts the upon them. These tu bes can be converted in to  water hal'S 
end in his mouth and by a vigorollR puff ex pels the re- by the use of socket joints witbont interfering w ith the 
main ing water. The water is beautifully clear, action of the grate in the least. A simple lever turns one 
cOI)I , and free from any unpleasant taste or smell .  "-J. F. J. ,  pair or all, or an adjustable clutcb can be arranged to con­
.Amer. Nat. neet With some moving part of the engine, thereby doing 

away with the labor of the engineer or fireman. The fire 
can be effecti vely cleaned without open i ng the door ; steam 
will not run down during the operation , and the boilers will 
n ot suffer in consequence of the expan sion and contraction 
caused by the frequent open ing of the doors . .  This fact 
w ill be appreciated by locomotive engineers. A light or 
tb i n fire bed, free from cli l lker bridging, can always be 
maintained. Culm, coal waste, or dust can be taken di rect 
from the deposit and used, no preparation being needed. 

.. � .  I .  

What the Elevator Has Done. 

The marvelous advance in the con struction of business 
and residence dwellings in Ne w York an d other large capi· 
tals of the world is clearly due to t.he use of the elevator. 
The substitution of steam for h uman strength in lifting peo­
ple from the ground to the upper floors of structures has 
rad ically changed not only the appearan ce of the streets, but 
our methods of l iving aud d oi n g busi ness. Fifteen years 
ago these great business and apartment edifices were un' 
known. Tbe pOSSibil ities of the elevator were only then be· 

ginn ing to be understood . But wbat a change has occurred 
in our lead ing business streets ! Without tbe elevator w e  
would have been deprived of every striking structure in 
New York. There would b ave been no Equitable, Mutual 
Life, Mills ,  Western Union, Tem ple Court, Morse, Field, 
Boreel , or Tribune bui ldi ng, and then there are literally 
bundreds of apartmen t houses wh ich would not have been 
erected had it not  been for this very simple means of . .  get· 
ti ng up stairs. " 

Of course b igh buildings have their d isadvan tages. They 
imperil human life, if not incombustible. Tbey exclude l ight 

aud air from neighboring houses, and then they are mani­

festly out of place on narrow streets. But notwitbstanding 
these drawbacks , tbe building of tbese great establish ments 
will be con tin ued . The average builder and householder is 

opposed to them. and cordially seconds the bill now before 
the Legislature to put a stop to their construction. They , 
are, bow ever, so comfortable, convenient, and profitable that 
no law can stand. even if en acted, limit ing their heigh t. 
New York is designed to become a city of m onster buildings, 
and no legislation will avail against the inevi table. 

The public, bo wever, bas a right to deman d that these 
high structures shall be fireproof , and that there shall be 
grou n d  or courts about them, so that they cannot interfere 
with neighboring property. '£he rule should be, at least 40 
per cent of vacant space wherever a high building is erected. 
The limit now deman ded by law is too· small. Life and 
property should be protected , but beyond that there should 

be no in terference with capitalists who wish to invest in this 

latest outcom e  of business and domestic architecture. -.Rea� 
Estate .Record. 

.. .  " ' " 

How to Prevent an EpldelDic of SlDall Pox. 

The metropolis is again threatened with an epidemic of 
smal l  pox. 'l'he disease, which broke out some weeks ago 
in the northeastern district, is n o w  prevalent in Hackney 

and one or two a!ljoin ing parishes, and the 
number of cases under treatment in the Asy­
lum Board Hospitals has risen from 150 in the 
mid dle of March to 273 all April 7. The fre­
quent occurren ce of outbreaks of small  pox 
in Lon don, and the great expense entailed by 
treating and isolating tbe cases in hospital s, 
make us ask the question : Can an epidemic of 
small pox be prevented? It is a well known 
fact that a very large proportion (75 per cent 
being the average) of those nowadays attack­
ed with small pox have been vacci n ated in in­
fancy, but that after a time the protection 
against small pox afforded by vaccination 
seems to die out. 

We have hefore ns statistics of 17,756 cases 
of vaccinated small pox cases of all ages, 
treated in the London hospitals from 1871 to 
1881. Of these 15, 903, 01' 90 per cent, were 
over 10 years of age, w b ile ' only 10 pel' cent 
were under 10 years. This shows i n  a snffi­
cientl)' defin ite manner that, of the vaccinat­
ed population, children un der ]0 years are 
very little l iable to smal l pox, and that the in· 
cidence of small pox i s  in  those who have 
passed the age of chil dhood , and are entering 
on or have reached adult life. To afford pro­
tection agai n st small pox to adults in the same 
measure as we now do to children hy vacci­
nation in in fancy, is clearly the only effecti ve 
mean s (apart from isolation in hospital or at 
bome) o f  preventing epidemics of small pox ; 
and,  to effect this, a seco n d  vaccination should 

be performed soon before or at the age of puberty. We 
have frequently i n stan ced the experience of small pox hos­
pital s, where the staff there employed are revacc i nated , to 
show the complete immunity from small pox enj oyerl after 
revaccination by those engaged in nursin g the sick. If the 
public would protect itself against small pox in the same 
way that officials of  smal l pox hospitals do, this loathsome 
and dangerons disease w ould never assume the p roportion s 
we have been fwcustomed to see during the past fifteen 
years. To prevent an epidemic of small pox, we u nhesitat­

ingly say that the only effective measure is revaccinatiou • 
-British Medical Journal. 
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NEW BUILDINGS OF PROItINENCE IN NEW YOU 
CITY, 

[SEE FRONTII!P1ECliI.] 

Ititutifi t �mttitIU. 
buildings form a most interesting group, and their location 
cannot be excelled in the city of New York. 

In the center of the activity of Twent.y-third Street is the 
little building known as the Eden Musee, in the style of the 

If, as it has been said , the progress of a nation is written French Renaissance, that has attracted considerable atten­
in i ts archi tecture, most assuredly a glance around our own tion during its erection. It is from the pencil of Mr. Fern­
city will show a degree of progress within the last five . bach, who, however, did not live to see it completed, and it 
years unrivaled by almost any city in the world ; a view is one of the very few buildings of its style in New York, 
then of some of its structures will not be unin teresting to although common to almost every avenue in Paris. It is 
our readers. It will also reveal several facts in regard to but two stories with attic in the steep roof, and consists of 
the increasing value of real estate, and a corresponding five sections, divided by pilasters on the first story, small 
change in the methods of erection. caryatides on the second story, aud is rather overloaded with 

To the outsider, who should visit our city to·day after detail lind ornamentation. Over the central bay is a polished 
an absence of five years, the tremendous size and height of Tennessee marble slab w ith the Dume in gil t, and capped 
many recent buildings would be a surprise, and a ride on the by a curved pediment, while the two side sections have 
elevated rai lroad from the Battery to 159th Street, on the three small windows over the entrances and a pediment 
west side, would convince him of the truth of our first state- dormer above. A rather slight bronze grill ornaments the 
ment in regard to the progress and, we may say also, the central section on the first story, and it  is supposable that 
prosperity of the city. the doors are at present temporary only, as they do not in 

In the vici nity of Central Park, and most beautifully situ- any way harmonize with the building; rather detract from 
ated, are two buildings that from their excessive size and the gell eral appearance by their cheapness. 
height force themselves upon the view from almost any Another jaunt toward the Battery brings us to the busiest 
point north of 59th Street. The style of the two buildings portion of the city, where we find a magnificent structure 
is in marked contrast, and forms au interesting study of that on Nassau Street now nearly completed, and the property 
comparatively new class of building with us, the apartment of the Mutual Life Insurance Co. Mr. Clin ton has here 
fiats. given New York a n otable and worthy building, but has 

The Dakota fiats, 8th Avenue between 72d and 73d Street�, worked under the embarrassing condition of narrow and 
from the hand of Mr. Hardenberg, is a large nine story bui ld- cramped streets, so that much of its beauty is lost to the 
ing, in buff brick, with quoins, jambs, bays, and cornices in eye. The building l akes in the whole square upon which 
Ohio stone, the details being in the style of the Renaissance, the old post office stood , and the facade on Nassau Street is 
and in plan consist ing of a large central court with· its sur- divided into three d i stinct bays, the central one breaking 
rounding buildings, the rooms being on a magnificent scale, back a couple of feet , and occupied in part by the entrance 
and most sumptuously furnished. porch. The first story and a half is built up with granite 

Each elevation shows three distinct features, the central piers slightly rusticated, and gives au appearance of strength 
one on 8t.h Avenue covered by a hipped I'oof, and that on and solidity to the whole structure. Above, a light sand-
72d Street by a gable, while the two flanki ng portions are stone is used, and the second order is formed by square 
allm in each case covered by gables ; and each in turn is con- pilasters of small height in proport ion to their width, which 
neeted by an arched balcony, most happily designed. Above su pport a corn ice breaking around the whole bUilding. 
the second story is an ornamen tal band with moulded belt Above this cornice starts the happiest featilre of the build­
course above, whose beauty, however, i t  must be said ,  is ing, consisting of simple flat pilasters with carved capitals 
marred by heing continually broken i n to by the arches of and arched heads, inclOSing four stories in height. 
the  windows. Above the sixth story is the cornice, in de- Still above the mai n cornice is another story, with orna­
sign of the Chateau de Blois order, while above is the steep men ted balustrade above, but entirely lost to view, owing 
roof broken by numerous dormers and bay tut-rets. The to the tremendous height and the narrowness of the street. 
entrance is on 72d Street, au d although it run s through the Perhaps the finest feature is the porch, running two stories 
two lower stories, and is profusely ornamented, from a cri ti- in height, and consisting on the first story of square pi las­
cal point of view its two arches interfere with each other, tel's covered with Renaissance carving, and flanked by a col­
and detract in some degree from the dignity of a feature umn in alternate courses of polished and fluted granite. 
which so mas�ive a building seems to demand. Above are still other square shafts, wi th  two polished gran-

n is an axiom as old as the Greeks, that the true test of a ite columns. It is perhaps the most magnificent porch in 
bui lding is to strip i t  o f  its ornamentation, and mark the re- the city. Mr: Clinton has been criticised as building an ar­
sul t of its .mass. In this case most certainly the result chitectul'itl folly, because of the relation of the new build­
would not be d isappointing, for the several parts are simple ing to its surroundings. But this is evidently unfair, since, 
in mass, possessed of a quiet d ignity, and the disposition of were any such rule followed out, our architecture would be­
the roofs well composed . We cannot help feeling, how- come a mere adaptation of a. bui lding to its surrounding 
ever; ·tbat the color of the material detracts from this dignity buildings, be they high or low, good, ba.d, or indifferent, in­
in no small degree. stead of standing on its own merit as an architectural work ; 

This feeling- is strengthened, too, as we walk down 8th and we may thank the architect in the present instance for 
Avenue, and approach the large grollp of buildings known ignoring just such absurd criticism, and placing on his site 
as the Navarro fiats, between 58th and 59th Streets and 7th a building that stands head and shoulders above its neigh­
Avenue, composed of red brick and trimmed with brown bors in reality as well as architectural worth.  The drawing 
stone. The buildings are eight in number, are known as which we bave made of the buildingJis taken from a litho­
the Madrid, Cordova, Grenada, Valencia, Lisbon, Barce- graph published by Root & Tinker, of this city. 
lona, Saragossa, and Tolosa, occupy a plot 201 by 425 feet, Battery Park has long been regarded as a most desir!<ble 
and are the work of Messrs. Hub.ert &. Piersson, As will be location for a building of large proportions, and Mr. Post 
surmised from their names, the buildings are in the Moorish has recently placed upon one of its m ost important sites the 
style of architecture, and are by far the most important of building known as the Produce Exchange, a large build ing 
theil' class in the city. covering a whole square, and in brick and terra cotta. Un-

In plan tbey consist also of large central courts, wh ich in like many of our large structures it is very simple in design, 
thi!! case are to be turned i n to gardens for the excl usi ve use and a repetition of a single WillI designed feature. The  first 
of the occupants. By a duplex syst.em of floors some of the story is broken by massive brick piers, inclosing an iron 
flats are in two stories ; all the rooms are open to the ex- framed window of ornamented mullions and transoms, and 
teriOl' light and air, are large and numerous, and furnished supporting a heavy frieze and cornice, upon which starts 
with every possible luxury. A most pleasing and effective the second order of pilasters, of brick, with noble round 
feature is the arched balconies on the third , fifth, and arches of . brick and terra cotta, the spandrels being filled 
seventh stories, which, although they connect the bui ldings, with ornamented terra cotta panels, from which spring the 
yet leave them open on the side to light and air, besides heads of different animals in strong relief. Above these, 
giving them a spacious covered balcony, which we venture inclosed between the frieze necking and the main cornice, is 
to predict w ill be a most welcome retreat in summer. From a row of nearly square windows, while above is an added 
an exterior view, the corners are flanked by circular oriels, story of arched windows, but giving one the impression of 
running from the pavement to the roof, a height of nine an afterthought or an addition. In the center of the facades 
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Best of all is the extreme simplicity of the main double 

windows, repeated in the three stories of  the main building, 
and ending in a dormer of exquisite design . On the side 
are three bays, one a hanging oriel window, supported upon 
an enriched and moulded corbel, while the bay itself is 
broken by a tri pIe window with carved pilasters and delicate 
carved panels above and below. Above the bays are two 
more large dormers of somewhat s imilar design as on the 
front. A noticeable feature in Mr. Hun t's design is the large 
amollnt of honest, unbroken wall surface, which gives tue 
building breadth and character, notwithstanding the un usual 
amount of enrichment, and this fact is the more marked be­
cause of the almost universal mania of architects to break 
up every surface by unmeaning panels or windows. 

The buildings of which we bave thus made slight men tion 
are but a half dozen of the  hUl l dreds that are springing up 
all over New York, that are beautifying onr streets, an d 
bidding fair to make the city the architectural center of the 
country. 

. .. . . . 
The Future Conllumptlon oC Cotton. 

It appears from the statistics of W. John Basi l ie, who has 
patiently investigated the subject, that the total production of 
cotton last year amounted to 9,410, 000 bales. The quant.ity 
consumed may be thus approximately reckoned : America, 
2,238,000 bales ; England,  3, 666,00() ·bales ; European Conti­
nent, 3, 120, 000 hales. The. consumption of cotton by Indian 
spinners may be left out of consideration. All the cot;ton 
produced went into consum ption with the exception of a 
trifling balance of about 386, 000 bales, and, as the records of 
previous years show similar results, the first portion of the 
theory advanced ma.y be assumed to be correct. 

Now let these figures be analyzed so that data may be 0.­
tained as to the probable future consumption of cotton. The 
consumption of cotton in England for cotton goods exported 
is 2 ,534,760 bales, and the consumption of cotton goods i n  
Great Britain i s  1 , 131 ,240 bales, this latter quantity being 
equal to 12 pound!! of cotton per annum for each person .  
The consumption of  cotton goods sent from England to  
the  East Indies averages 'annually 1, 737,000,000 yards, 
equal to 1%, pounds of cotton per head ; and t o  Chiua and 
Japan 443,000,000 yards, or 4 ounces of cotton per head. 
The cop.sumption of cotton in Europe for cotton goods im­
ported is 620,000 bales, and the cotton consumed on that 
continent for cotton goods there manufactured. is 2,500,000 
bales, equal to 6 pounds of cotton per head. The consump­
tion of col tou in the United States for cotton  goods exported 
is  1 , 403,000 bales, and the cotton consumed for cotton goods 
manufactured for home use is 835,000 bales, equal to 6 
pounds per head. Taking past experience into consideration 
in conjunction with last year's consu mption, it  is undercsti­
mating future consumption to assume that with i n  the next 
three years the requirements of the East Indies, China, and 
Japan will  rise to 2)4' pounds of cotton per head, which wil l  
give an increase of 2,478,200 bal6s. It has already been said 
that the consumption of cotton in Great Britain is 12 pounds 
pel' head per annum, and on the Continent 6 pounds per 
head per annum. 
. Ignore any increase in the consumption of Great Britain ,  
but al low the  European consumption to increase from 6 
pounds to 8 pounds per head, which is a moderate compu­
tation, seeing how the consumption has grown during the 
last d ecade, and in two 01' three years there will be from 
Europe alone an increased demand for cotton amounting to 
1 , 250,000 bales. Then allow an increase in the American 
consumption to bring up its total to 2,613, 000 bales, and the 
result is that within a year or two, or it may at the ou tside 
be three years, there will be required by cloth manufacturers 
13,127,200 bales of cotton for the year's work, and it re­
quires no stretch of the imagination to see that i n  fi ve yelll's' 
time 15, 000, 000 bales will be requi red for manufacturing 
purposes. It is not intended in thi8 article, says The Tex­
tile Record, to di scuss the source of supply, but simply to 
show an enormous increase in the future in the demand for 
cotton. All calculations respecting the output are liable to 
miscarry, but in those above named it may confidently be 
assumed that they underestimate probable requirements, and 
do not err on the side of exaggeration. 

Sawdust in Plallterlng. 

stories. are the t riple entrances, wit h polished marble columns pro- Two Western inventors have recently obtained patents 
The first and second story in each building is in rock face jecting from the face of the building, and backed by massive for the use of  sawdust instead of sand in  plastering compo­

stone, w ith thin alternate tooled bands of the same material, arches. The huge tower is unseen from :eroadway, but it sitions, and this, it is conceived, may be a matter of con­
a treatment that is  most beautiful in effect ; but it is  ex- forms a conspicuous landmark to the south, and can be seen siderable importance to the own ers of sawmills in the 
tre mely doubtful if the change in the color of the stone in far away at sea. princi pal lu mbering towns. One of the patents is for the 
each building does not detract from the general appearance. As an example of  the recent domestic architllcture of our use of nearly equal parts of plaster of Paris or cement and 
Above the second story to the cornice is brick work, re- city, perhaps no buildings have attracted such general atten- sawdust, with the ordinary amount of plastering hair and 
lieved by diaper work, and the whole surmounted by a low tion as the Vanderbilt mansions on F�ftb. Avenue. By far the water ; the other calls for the use of about 4� pounds each 
roof, very much broken up, and the most unsatisfactory finest of them is the studied work of Mr. Hunt, on the cor- of slaked lime and sawdust to 1 poun d  of plaster of  Paris, a 

. part of the whole work. The glory of the Dakota is most ner of 52d Street, and reminding one strongly of the old quarter of a pound of glue, and a sixteen th of a pound of 
certainly the faulty feature in the Navarro. French chateaux in the departments of Indre·et-Loire. glycerine, with plasterer's hair. Whether or not either of 

The effect of the buildings will be best seen by standing Could it have been surrounded' by trees, away from the whirl these described plasters would be cheaper than those made 
at as great a distance as possible, and noting the very pic- of Fifth A venue, and its area filled with water, after the in the ordinary way, they would certainly be lighter, and it 
turesqlle sky l ines, which arE) emphasized by the chimneys fashion of a moat, we should verily have had a small Cham- is believed that they would better adhere to the walls, and 
and oriels with good effect. bord , a Chenonceaux, or an Azay-le-Rideau. The arched not be so liable to chip, scale, and crack. Sifted sawdust 

The two central building'il on Fifty-eighth and Fifty-ninth entrance is broad , highly ol"llamented, and surrounded by a has before been used to some extent  by experienced work-
8treets, when completed, will form by far the finest group balcony whose sides are enriched by most delicate carving. men for mixing with mortar for plastering external walls, 
on either street, being most simple in form and detail, con- Above is a beaut.ifully proportioned triple window, over exposed to the alternate action of water and frost, as a pre­
sisting of two simplc and graceful columnated entrances, which runs the cornice with its h ipped roof and dormer. In ventive of sca!ing. Certa inly the experiment  of i n trod uc­
four flanking bays in iron work of Moorish deSign, and the the angle of the entrance is quartered a small circular stair-· ing sawdust in place of sand in mortar is worth trying, for 
central portions broken at regular intervals by window way, with profuse exterior ornamentation, and capped by a in many places sharp sand suitable for the purpose is difil-
openings, giving an effect most quiet and restful. These veritable " extinguisher top " roof. cult to obtain. 

© 1884 SCIENTIFIC AMERICAN, INC



MAY 1 0, 1 884.] 

Chinnook Winds. 

A NEW THEORY BASED ON SCmNTIFIC OBSERVATION. 
To the Editor of the Scientifie American : 

I have for two or th ree years past felt a deep i nterest in 
the phenomena so often presented here in Eastern Montana, 
and termed the Chin nook wind. This is a wind blowing to 
us from W.N. W. or N. 77° 30' W., never varying its course. 
There is nothing in physical or in meteorological science 
that teaches us  that a wind from this direction could be 
superficial ly heated by the surrounding temperature or the 
climatic conditions prevailing in the latitudes from whence 
it comes ; and careful thought  long ago con vinced me that, 
even could a warm wiud originate in  almost the Aretic re­
gions of the far north west, it absolutely must be robbed of 
all superficial he'lt in the passage over two thousand miles 
of fields of  snow and ice encountered before reaching the 
plains of Eastern Montana. These mental ded uctions led 
me to make instrumental observations on the late Chin­
nook wind, which swept over this region on the 23d and 
24th of February last. The wind struck at 2 A.M on the 
morning of  the 23d, accompanied by a l ight shower of rain. 
At  10 A.M. on the 23d , the wind appeared to come down 
from the passing clouds ; to test and fully demonstrate 
the f:tct, I attached a light streamer to a pole three times its 
length, and set the flag upon an adjacent elevated crowning 
butte. The dip of the streamer throughout the whole period 
of the wind, w h ich prevailed for forty-eight hours, was 220 
30' below the horizon. 

On Monday foll owing, when the wind changed to tbe 
nort h ward, the streamer stood out parallel with the hori­
zon, indining a little upward, not unlike a streamer on the 
topmast of a schooner. I do not think that the streamer 
was influenced by the topographical features of the lan d  in 
close prox i mity. The above experiment appears to show 
cOl lc lusive evidence that the Chinnook winds come from the 
higher atmosphere, and therefore refutes the old idea that 
this dass of winds are the Pacific trade winds breaking 
through the moun tain passes, and so finding their way to 
the cattle fields of Eastern Montana. In connection with 
observations above detailed, I further noticed the peculiar 
effect produced upon the snow and ice, the former being appa­
rently dissipated and the latter disintegrated, as if the effect 
was not due to the presence of heat so much as to a chemical 
reagency. As a further proof I would cite that either by the 
�un's rays or a _warm wind the snow wonld only be taken 
from the snrface, but I find such is not the case with this 
wind. Tak i ng  the angle before given and observing it 
strictly on the side hil ls  to leeward (to use a nautical term), 
and lying below the angle of incidence, 22° 30' , and no 
marked effect was produced upon the snow and ice, while 
surfaces exposed to the wind within this angle were entirely 
freed from snow, and in the case of ice the body was disin­
tegrated to such a degree that it was rotten or brittle, i. e. , 
devoid o1molecular affinity . 

The great region embraced between the Rocky Mountains 
and the Dakot.as, comprising the Yellowston e Valley, was, 
on the morning of the 23d of .February last, covered with 
snow from one to two feet deep, and the ice, in the several 
great rivers, ranged from two to tb ree and a half feet thick. 
In a little less than forty-eight hours this vast region was 
shorn of these habiliments, and its tributary rivers were al: 
flowing in to the principal valleys below. 

The deductions are that the Chinnook is an upper current 
of air. so to speak, of olle  of the atmospheric arteries, bearing 
a regular and defined course, as note the Gulf Stream in the 
ocean ; that this aerial current becomes depressed and reaches 
tbe earth, and that the portion of such current that strikes 
any part of Montana is in all its elemental purity, and only 
comes in con tact with the surface at the point  where we ob­
serve its i nfluence at work, and has not previously blown 
over and been in contact with other �now and ice. The 
wind itself is not noticeable for any element of warmth, bnt 
on the contrary it is raw, and a person exposed to it for any 
length of time experiences a chill feeling. 

WILLIAM: B. GAW, 
Oivil Engineer. 

Miles City, M. T. ,  April 16, 1884. 

WaIkln2:, Running, and Jumping In England. 

Four miles an hour i s  the ordin ary standard pace for a good, 
brisk country walk; what shall we say, th?n ,  to eight miles in  
an  hour, fair heel and  toe ? Yet this h as been done by W.  Per­
kins, J. Raby, Griffin, and other professors of the art. Per­
kin�, indeed , has walked one mile in 6 minutes and 23 sec­
onds-a rate of progression nearly approaching 9,%' miles 
an hour. On the same occasion he walked t wo miles in 13 
minutes 20 seconds, and three i n  20 minutes 47 seconds, both 
uneqnaled records. The greatest distance ever walked with­
out taking a rest is 120 miles 1 , 560 yards, by Peter Cross­
land,  of Sheffield. 

The greatest distance ever run in one hOllr is 11 miles 970 
yards, by Deerfoo!, at Old Brompton ,  in 1863-Deerfoot's 
real name being L. Bennett, Cattaraugns County, Ncw York 
State. The faste;;t time in which one mi le  has ever been 
run on level gronnd is 4 , min. 16i seconds, by W. Cum­
m ings, of Paisley, in 1881, at Preston ; hut in 1863 W. Lang 
ran a mile over a course which was partly down hill in 4 
minutes 2 seconds. The swiftest runner hitherto seen is a 
man named Hutchens, formerly newsboy at Putney Station.  
In a Sheffield handicap he has covered 13134' yards in 12J( 

Jcitutifi c !mrritau. 293 
seconds, a performance which shows him many yards bet- which the light cl)mes when it enters the eye. If by any 
tel' than " even time " at 100 yards, and even time is the means the di rection of the ray has been changed between 
un attained ambit ion of the great Rrmy of amateurs. (A the time whp.n i t  left tbe object and the time when it reached 
hundred yards in " even time " means 100 yards in 10 sec- the eye, this  rUle if! violated , and aeception results. When 
onds, or a rate averaging 10 yards pel' second.)  And he has this change is effected by the reflection it is attended with 
performed tbe  prodigious feat of covering 300 yards in 30 I more or less loss of l ight, sometimes with d istortion ,  and a 
seconds, dead, the .most wonderful piece of running on li ttle experience leads one to suspect a reflecting surface. 
record. If the mirror is very perfect, the most careful person is 

In 1873 R. Buttery, of Sheffield, ran a quarter of a mi le  in liable to be misled. The well -known . ,  ghost " is due to 
48]( secondR, which remains unbeaten to this day. George the reflection of a strongly ligh ted figure from a plate of 
Hazael has run 50 miles in three seconds less than six hours unsi lvered glass. Many of the best tricks, with floating 
and a quarter, and he has also performed the p rodigious heads and the l ike, are arranged with mirrors. No illusions 
task of covering 600 miles in  a 6 days' " go-as-you please," a are ml)re perfect than those produced with mirrors. 
pedestrian journey in which the competitors may run or Refraction always changes the apparent place of an ob-
walk as they prefer. ject, so that we seem to see the sun after i t  has gone below 

As to jumping, amateurs who patron ize the sport jump the horizon. A more striking but less frequent phenomenon 
withont any artificial aid. The records among the latter are of refraction is that known as mirage. Refraction also 
both held by the same athlete, P. Davin ,  of Carrick-on-Suir, affects the color of an object. 
Ireland, who has cleared 6 feet 2%; inches high, and 23 feet The media through which ligh t passes has more or less 
2 inches wide, bot h at local athletic gatherings. M. J. effect npon the ray. In a fog objects are dimly seen, the 
Brooks, who in 1876 won the Inter-'Varsity higb jump with 6 effect resembling that due to distance, hence objects look 
feet 2,%' inches, is said to have cleared an i nch more in prac- larger, for the eye judges of the size of an obj�ct by multi­
tice. John Howard, a Bradford professional , more than plyi ng the s ize of the image or impression recei ved by the 
oncc clcared a full sized billiard tab le  lengthways-a feat square of the distance, while tbe latter is estimated from the 
requiring courage as well as ability ; and on  one occ asion , indistinctness of the object. In the fog the apparen t d is­
on Chester race course, he jumped the enormous distance of tance is in0reased, uut the eye interprets it  as due to the 
29 feet 7 inches I He took off from a wedge-shaped block opposite cause. 
of wood, raised four inches from the ground, and carried a On looking at the photograph of a tree, a church, a mon­
five pound dumb bell in each hand. In pole jumping- ument, 0 1 '  a pyramid, it is not possible to form a correct idea 
prettiest of al l athletic pastimes-the great height of 1 1  feet of its size unless a man or animal is seen in the same view 
4,%' inches has been cleared by the present amateur cham- with which to compare it .  In nature, especially on land , 
pion, T. Ray, of Ulvers tone. the intervening objectil that lead up to it give the data on 

.. 4 • , .. which to calculate the d i stance. Where none  intervene, as 
Optical IIJ uslons. in looking from peak to peak,  the eye must depend on 

When the eye is deceived and a person misled by things distinctness, and where the ai l' is very clear a l ld  transparent, 
seeming to be what they are not, it is spoken of as an as in Colorado, distances seem less than they are . 
. ,  optical i'I lnsion . " The familiar expression that " seeing If the object is seen through transparent, but colored, 
is believing "  implies that most people trust to their eyes media, the form remain s  true, but the colors are cha n ged. 
more than to their other senses. " I  have seen it with my On looking directly at the loop or curve' of an incande­
own eyes " is looked upon as an i ndisputable, a convincing scent lamp it  is frequently difficult. to d i stingU ish its form, 
argument, although there are a few doubting Thomases who the whole loop being radiant and dazzli ng, while its reflec­
would add the testimony of the sense of  feeling to that of tion is so much less brilliant that tbe form of the carbon is 
sight before admitting that a thing ie  actually so. easily discovered. A wire 01' bar of iron look� much larger 

The facts in the case are that any one of . our senses may when red hot thau when cold for the same reason ,  an d  a fire 
mislead us, and will do SI) unless we ' unite caution with ex- at nigh& seems nearer, ow ing to its brightness, than in the 
perience. As sophists use logic to prove the false true, so day. 
the ventriloquist by the exercise of his art deceives the ear, No better proof is needed of the fact that the eye does not 
and the sleight of hand performer cheats our eyes. How is and cannot measure distance, but only gives more or less 
this possible ? imperfect data from which the mind calculates the distance, 

Certain rays of light coming from a distant body enter r than the child's efforts to grasp the moon, flUd of the dog 
tbe eye, and prodnce certain sensations upon the retina, I that bays ' at that d istant  luminary which looks so near ; 
which sensations are reported to the brain through the optic nor can any of us, with our naked eye, estimate the relative 
nerve. distances of the sun and stars. 

The brain interprets tbe signals by the aid of past expe· The shape and color of an object are all that the eye 
dence, and we think we have seen the distant object. In alone can report with tolerable accuracy, but by experience 
fact, we have only received a message from it. If the tele- we learn to distinguish the texture of substance, tbe nature 
graphic operator in Washington strikes bis key twice, the of surfaces, and many other things tbat belong more prop­
New York operator writes down 0, but if he strikes it three erly to the sense of touch. We distinguish satin from 
times the latter writes down S, unless h e  fails to hear the velvet and wool from cotton at a glance . The painter's art 
third tick, or thinks he has heard but two, when he is  led largely consists iu deceiving the eye ; in so mixing and 
into the mistake of writing 0 where he should write S. blending his pigments that they prodnce the same impres­
The signals when correctly given may be interpreted cor- sion as stone and wood, or earth and trees, or flesh and 
rectly 01' incorrectly. So the signals correctly registered on blood would do, and the greater his skill, the more perfect 
the retina and reported to the brain may be incorrectly the deception. The imi tation is rarely so perfect as to de­
translated and interpreted, thus resulting in an error, an ceive the experienced, and yet the pleasure derived from 
illusion. the imitation exceeds that given by the reality, just as 

Place a man and a dog side by side at a distance of misery and suffering, when well depicted on the stage, give 
20 feet, and any person with an eye capable of distinguish- pleasure, but the sight of the reali ty gives pain. 
ing them will be able to tell which is on the right, which on In many things the mind enjoyf.! being deceived, and 
the left. The eye is not easily deceived as to position at optical illusions give us pleasure, so much so that tbose who 
right angles to the liue of visiou.  Let the man advance 5 are capable of completely deceiving tbis  acutest of our 
feet ; it is easy to tell that the dog is farther away than the senses get well paid for exercising their talents. H. 

man.  Next, place the man at a distance of 100 . feet, the .. 4 • , � 
dog at 105 feet ; it is not so easily decided as before, although The Flying Machine Problem. 

mistakes are rare with a n ormal eye. But at 500 and 600 Mr. Paul Mayo, of Lausanne, Switzerland, h as lately 
feet, respectively, it is less easy, although we can still tell printed a monograph on " Sustaining bodies in space by 
which is to the right and which to tbe left. The images motive force," and writes us as follows on the suhject : 
formed on the retina by the same object at different dis: " The wings of the common fly vihrate at the rate of 380 
tances are very similar, differing only in size and distinct- strokes per second ;  those of the mosquito about 2,000 times 
ness. For this reason it is difficult to judge of distances, per second ;  therefore, according to the formulas which I 
requiring much practice. A person standing on a straight have establ ished, a number of common flies, weighing al­
strip of railroad is rarely able to tell whether a distant train together 20 tons, and 130 tons of mosquitos, would require 
is approaching, or receding, or at rest, so sl ight is the change about 1 h orse power to sustain themselves in the air. It is 
in apparen t  size from which the distance is to be estimated. encouraging for the many whom the quest ion of the flying 
Upon the sea it is very difficult, without long practice, to machine interests, to know that in certain con ditions an 
judge of distances. enormous weight may be kept above ground by means of a 

As a curious instance of inabilit.y to judge of distances, very small power exerted , a.s in the case of the mosquito, the  
and hence of the direction o f  horizontal motion , may be fly,  e tc. These conditions can  be easily obtained, and in thi s  
mentioned that of the  governer of  a steam engine. At  a respect we are  placed in as  good a position as  nature. Any 
certain d istance (say 50 feet) the eye will seem (0 see the one can obtain iron in such form that it  will float on water. 
bal l s  turning in a certain direction , but on next looking at A very good size of wire to construct floating iron rafts is -/l5 
them this mol ion seems to have changed to the reverse, and of an inch in diameter. The wire is to be scraped with 
after several altern'ltions the mind becomes perplexed, and sand paper and well washed w i th soap water. In this wise 
finally is able to see them turn ing either way. rafts are obtained which can bear a charge nearly twice 

An ontline drawjng of a cube may be made to look like their own weight without sink i ng, i. e. , much better than 
the interior or exterior at will at a considerable distance ; the poplar would do-one of the lightest of all species of 
real cube can be made to do the same. Shading, perspec- woods. 
tive, etc. , are resorted to by the artist to give tbe idea of ., During the study of this quest ion of  sustaining forces in 
distance. space, I came many times to what seemed to me a strange 

In the matter of direction deception is not so easy as in conclusion ; for i nstance , that any piece of heavy metal 
distance. OUl' experience tells us that if a person h its us in must float on perfectly still water. But as it is impossible to 
the back with a ball he is probably behind, not in front of have perf�ct1y still water, the property is subordinated to 
us. The object seen l ies in the same direction as that from certain conditions." 
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DR. LE PLONGEON'S LATEST AND MOST 
IMPORTANT DISCOVERIES AMONG THE 
RUINED CITIES OF YUCATAN. 

( Continued from page 263. ) 
The mural paintings upon the walls of 

the inner room of tbe Mausoleum of 
Chaacmol are separated i n to tableaus di­
vided by horizontal lines. Each figure is  
about nine inches high, and as we have 
many reasons for supposi ng tbat these peo­
ple were about our own size, perhaps a 
little bigger, we may say that the artist 
allowed one and a half inches for each 
foot. The outlines are bold, decided, and 
graceful , but the  tints are flat, and the per­
spective was evidently not understood by 
those artists, except in a very l imited man­
ner. Nevertheless, as these are the only 
actual mural paintings that we have found 
during a teu years' study in the ruined 
cities of ancient Yucatan, we consider 
them of remarkable in terest and value, 

being the last remnants of the art of paint­
ing (mural) among the Mayas. Religious 
ceremonies, battles, and domestic scenes, 
as well aR grand processions, are d epicted 
on that wall-a fading gem of antique art. 

In 1875 Dr. Le Plongeon made t racings 
on transparent paper of the best preserved 
tableaus , and from these tracings a fac­
simile of those portions of the wall was 
made and lent to the Metropol itan Muse-
um of Art, Central Park, N. Y. , where 
they are now on exhibition. At the t ime we made 
these tmcings (1875) one part of the precious wall was 
covered with the dirt of cen turies ; for, alas ! these palaces 
are now the abodes of bats and swallows, that build their 
nests in  small, square holes on the sides of the roofed arch 
-holes that supported the ends of wooden beams of choicest 
wood, poli shed , and sometimes carved. We had not tben 
with us tbe means of cleaning those paintings, but now 
(1884) came prepared to cleanse and copy all that could 
possibly be saved. To our grief, we at once saw that some 
one had tried to clean the wall by 8crawhing off the dirt. In 
answer to our exclamations of disgust, some of  the soldiers 
that escorted us in our expedition sa i d : " Ob,  yes ! that 
gentleman who came two years ago did it ; he 
scraped it  with a machete, and said : ' Look 
at this ugly little old woman ! ' " We said : 
" What ! did M. 'Charnay do that ? "  " No, 
it was 1\1:. the Oonsul Americano, who accom­
panied M. Charnay. " We left the wall as we 
fonnd it ; it was no longer in a condi tion to 
be copied . 

The jambs of the door of this funereal 
chamtl.er, and the square pillars tbat are 
against them, forming, as it were, a triple 
jamb, are covered all over, on every side, 
w ith warriors dressed and armed. The work 
is perfect, and painted in br ight colors. The 
figures are neat ly life-size, and Dr. Le Plon­
geon has made moulds of all, t hey bei ng im­
portant to show the various types, dresses, 
insignia, and weapons. The faces, whether 
sculptured or painted, are in profile. not be­
cause t i le Maya artists did not know how to 
make a fu l l hce, for the sculptures in the 
round prove to the contrary, but because they 
preferred it ; just as they did the triangular 
arch to the round, which tbey knew well  
enough how 10  make, for on the very wall ' 
j ust mentioned domed b u ildings are painted. 
I must also say that the aborigines are gene­
rally bet,ter looking side face than full face, 
and they must have been well aware of the 
fact ; even though the bealltiful Maya women, 
say the historians, did not use a looking 
glass to see what. position best suited their 
face ; only the men indulged in that vanity. 

The most interesting remains of the art of 
scul pture among the Maya are the sapote 
beams that form the lintel o f  the funereal 
chamber. Unhappily, the carving of that 
lintel has been m uch defaced by individuals 
who have hacked it with maehetes. What 
remains shows how exquisitely those Mayas 
could carve wood in most intricate de­
signs. 

1titufifiC" �mtritau. 

Plate l.--SCULPTURED STONE WORK. 

the substance, whatever it may be, was used by the artist to 
preserve the wood from insects and protect it from atmo­
spheric influence. 

In the year 1875, when we unearthed the statue called 
Chaacmol , now in the museum ut the ca,pital of Mexico, Dr. 
Le Plongeon discovered a mon ument that he considered of 
great i mportance, and,  returning here, he decided to examine 
the interior. He sn cceeded in measuring  the original di­
mensions, though it was reduced to l ittle more than a shape­
less pile of stones, with broken stairs on pne side, and cov­
ered with bush. The structure was square, its four sides 
faced the cardinal poin ts, and on each were th irteen stairs, 
three meters e igh l y  cen timeters wide, that led to the top 

bush, to 
laborers. 

[MAY l Ot 1 884. 
platform, exactly four meters above the 
ground, and sixteen meters square. In 
the center was a large stone slab, on whicb 
formerly was a statue of a man about 
double Iife·size, in a reclining posture, 
like the stat ue ChaacDlol. 

The fragments  of this gigan t ic sta­
tue are scattered at the base of the  mound, 
only the lower limbs being entire, which 
show us the position i t had. 00 the sides 
of the monument, in the spaces between 
the stairs, there were finely sculptured 
stones. 

Only a few are now in place, and 
Dr. Le Plongeon has made pbotos and: 
moulds of them. The largeRt is one meter 
twenty-five centimel ers higb , and one 
meter thirty-five cen t imeters wide. It is a 
human face within the distended jaws of a 
snake, and on the sidps of the face ar!': 
Egyptian letters that give the name Cay 
Canchi. [Plate 1 . ]  

On the north side of the mound, in  a 
part where there was neither SCUlpture, 
stones, nor stairs, we set, our men to open 
a trench one and a half meters wide, to 
reacb the center of the mound, tbe interior 
of which consisted of unhewn stones, piled 
one over another, and mortar that seemed 
to have been poured among them. As 
tbe work proceeded, the sides bad to be 
propped with a strong palisade made of 
tree trunks cut from the surrounding 

prevent the loose stones from fal ling on the 
[Plate 2.] 

. . . . .. 
Oxalic Acid. 

Oxalic acid w e  obtain mostly from wood sorrel and the 
sorrel tree, but it is contained in many other substances. It 
is manu facturcd in large quantities from heated sawdust in 
conncction wi th  hydrate of potassium, etc. Oxalic acid ill 
itl colorless and odorless crystals, with a strong sour taste. 
It is soluble very s!owly in eight parts of cold water to one 
part of oxalic acid, but is easily soluble in hot wat er. It is 
very poi sonous, and many casp.s of poisoning have already 
occu rred in l i thographi c  establ ish ments by mistake When 

regular or common salt should have been 
used. It is a sure remedy, when not too late, 
to give the person who has swallowed oxaliC 
acid large draughts of water mixed with 
white chalk. 

Oxalic acid is used for preparing stones 
for engraving, and is greatly preferable before 
etching with nitric acid when machine ruling 
is to be applied on an engraving. It only 
requires It little more weight on the diamond, 
as the oxalic acid produces a layer on the 
surface of the stone, which the diamond has 
to cut through ; otherwisp., all lines would 
not have .the necessary strength and would 
look brokcn ; but when the diamond has cut 
through the layer, the l ines will print sharper 
.and more dis tinctly th an in the etching w ith 
nitri c acid. It also preven ts scratche� on the 
stone from taking ink. Oxal ic add is also 
used for keeping the edges of the stone clean 
in the steam press. A solution of ten parts 
of dissolved gum arabic, one part of oxal ic 
acid, and one part of phosphoric acid is the 
best preparation for stopping out ligh ts and 
correcting errors on engraving stones. This 
acid is not effervescent, and does not spread 
out as n i tric or muriatic acid does. It is also 
the best acid to take off any dirt or scratches 
from old engravings ; but very great care must 
be taken that no work is touched that is to 
remain on the stone, for where the oxalic acid 
is once appl ied the ink will not easi ly take 
hold again. Therefore it sbows what is a 
good remedy for one thing is a very danger­
ous thillg for another.-Lithogrl1lfJhe'l'. 

41 • •• 
Au Enormous Puff Ball. 

My friend, Prof. R. E. Oal1, has handed me 
a photograph of a puff bal l ,  the largest on 
record. The fungus was found by him in 
Herkimer County, N. Y. , in 1877, and as it 
was impossible to preserve it, careful meas­
urements were made, and photographs of it 
were taken. It was irregularly oval in out­
line,  and much flattened, instead of approach­
ing the spherical form, as is common in the 
large puff balls. Its largest diameter was five 
feet and four inches, its smallest four feet 
and six incbes, while its height w as but nine 
and a half incbes . In reference to i t  Professol' 
Call described . it as " much larger than the 
largest wash tub we had at home." 

Dr. La Plongeon has m ade moulds of the 
lintel, as much for the historical teaching it 
con veys as because it is the last specimen 
of wood carving among the ancient Mayas. 
On examining the closeness and depth of the 
lines, we find it h ard to  believe that the artist 
had no finer tools than those of obsidian or 
silex ; the intaglios are n early tbree-fourths 
of an inch deep, and sapote is very hard wood . 
In making the mould of these carvings Dr. 
Le Plongeon discovered that the surface of the 
wood was covered with a thi ck coating of 
a yeUowillh gummy substance, that when 
rubbed with a wet brush y ielded a thick, 
froth-like soap, which led us to suppose that Plate 2.-HOW THE EXOAVATIONS WERE MADE. 

The specimen undoubtedly belonged to the 
species known as the giant pnff bull (Lycoper­
don giganteum), and it was by far the largest 
of any of which I have been ahle to find meas­
urements.-O. E. Be88ey, Amer. NaturriliBt. 
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DYNAMITE THROWN FROM CANNON BY POWDER. 

On the 22d of April a trial was made in the vicinity of 
New York of firing dynamite from a 12 pound Rod man 
gun with a charge of powder. The system employed by 
the inventor, MI'. F. H. Snyder, to whom we are indeb ted 
for the following particulars, consists in the insertion of a 
buffer comb ination between the powder and 
the dynamite, so . that the buffer will take up 
the shock without  exploding the dynamite. 

The trials were made in the presence of a 
number of spectators, and following, as they 
do, so closely upon the trials of the pneu­
matic dynam ite gun, have exci ted great in­
terest, particularly on account  of the simple 
manner in which the problem has been met. 

By referring to the accompanying illustra­
tions, it wil l  be seen that no extra appliances 
whatever are required as regards the gun. 
The dynamite can be loaded in ordinary guns, 
such as exist at the presen t day, and i s  fired in 
the usual mauner with powder. The great advantages of 
such a system are obvious, since it con forms in every respect 
with the practi ce of firing sol id shot, and is equally appli­
cable to naval and land operation�. In our illustration 
Fig. 1 represents an ordinary gun with the naval projectile 
in position. The latter consists essentially of the dynamite 
compartment, B, and the wooden shank, A, provided with 
wings, C, to guide it when it strikes the water. 

In addition to this, and constituting the principal features 
of the inven tion, are the means provided for reducing the 
shock when the gun is fired. These consist, in the first 
place, of the sabot shown in Fig. 2. This is built up in three 
sections of wood or papier macke, W and S, between which 
are located leather washers with overlapping sides, L. In 
front of the third section, W, is placed a con vex disk of 
copper, F, which bears against  the former at its outer edge, 
the copper in turn butti lJ g  against a plug, X. The whole 
is bolted together, all the disks, however, fitting loosely on 
tbe bolt. This arrangement acts both as a gas check and as 
a buffer, the washers, L L, performing the first office, and 
the copper disk the latter. This wil l be understood by 
stating that the copper disc is  of smaller diameter than the 
bore of the gun ; thus, when the lat ter is firfld the shock is 
taken up by the disk, which becomes flattened out, thereby 
overcoming the inertia of the projectile gently. 

There is, however, stil l another provision made to reduce 
the shock of a sudden discharge, which consists in placing a 
cushion between the end of the shank, A, and the dynamite 
chamber, B. The latter is formed into a hollow cylinder at 
its rear end, passing over the shank, A, like a sleeve. Into 
this hollow cylinder there is placed the buffer, D, shown en­
larged in Fig. 3.  This is made of India rubber, and has a 
series of holes, E, running longitudinally nearly through, a cap 
fit.ting over the end to close the holes. When the projectile 
is in position the end of the shank lies against the bottom 
of the Indja rubber buffer, and the cap of the latter in its 
turn against the dynamite compartment, the shank, A, be­
ing recessed a short .. distance behind the sleeve so as to al low 
free motion. When the gun is fired the shock is partly 
taken up, not  on ly by the rubber, but also by the air which 
is confined in the holes, E, and which cannot escape, the 
device making a very efficient cushion, which experiment 
has shown to be all  that  is necessary. 

For land purposes the projectile is considerably shorter 
than the one shown in the illustration ; it is cut off close 
behind the dynamite compartment, and lies well down in the 
gun. Thus. for an 8 inch gun the naval projectile has a 
length of about 9 feet, whEe the land prOjectile is about 3 
feet. In the experiments l ately made, projectiles were fired 
frum a Rod man 12 pounder, 
4 '62 inch bore, in which quick 
burning " FF s porting pow­
der " was used, and which 
threw a charge of 5 pounds of 
dynamite three-quarters of a 
mile ; the dynamite hu ried 
itself several feet in soft mud 
without exploding. Subse­
quently, when firing a naval 
projecti le, the latter rico-
cheted a 10,ng distance be­
fore lsinking, thus proving 
itself c�pable of striking a 
ship at the w ater line with 
certainty I 

2 

L L 

1titutifi t �tutritau. 
THE BURSTING OF GUN . BARRELS. 

We give below some extracts from a letter of Mr. Munn 
Davis, of Nebraska, w.ho writes us upon the subject of the 
bursting of gun barrels, and criticises some articles which 
have been published upon this subject in some of the sport­
ing papers and in Harper's Weekly by Mr. W. McK. Heath, 

THE BURSTING OF GUN BARRELS. 

of Philadelphia. Mr. Heath has been making some experi­
ments, and he has spent many words in describing them. 
But the point which is of most i n terest, and which would 
render his experimen ts of  aoy val ue, he seems carefully to 
have avoided, namely, the cause of the bursting of gun 
barrels. He passes over the subject with a single sweep 
of the pen, and says that i t  is the jamming of the projec­
t ile  against some obstruction in the muzzle of the barrel . 
This may be all very true, but it scarcely explains any­
thing, and least of all the real action which takes place 

Fig. 1 .  

THE BURSTING OF GUN BARRELS. 

the air in tbe barrel between the cartridge and obstruction. 
He says : 

" During the summer of 1871 I saw in Topeka, Kansas, 
among a lot of government arms that were being overhauled 
and cleaned, a " needle gun " which had heen burst by a 
" stuck " ball about four inches from tbe m uzzle. The up-

per part of the barrel had been blown u p  and 
back, the rupture commencing at the rear end 
of the " stuck " bal l ;  the end of the broken 
section had struck the barrel itself at a point 
immediately ill fron t of the back sight, and 
with such force as to dent it about one-six­
teenth of an inch in depth, and had then 
glanced off to the right side and continued its 
course down ward some three or four inches 
below the lower line of the stock. The 
" stuck " ball was still in the gun,  and showed 

rw signs of having been struck by the projec-
tile, except that in one place it w as slightly 
battered over the jagged edge of the ruptured 

barrel. If it  was not the compressed air which caused this 
break, what force was it which could split the barrel from 
the rear end of the " obstruction " to the point of indenture, 
just in front of the back sight, a d istance of about fifteen 
inches ? The accompanying sketch shows the appearance of 
the gUll at tbe time. " Fig. 1. 

" I  also send a fragment, 2� inches long, taken from tbe 
muzzle of a Piper breech-loading shotgun .  the right barrel 
of which burst from a mud obstruction at the m uzzle. Th e  
barrels are Damascus steel, and have a patent appliance at 
breech and muzzle, by which they are said to be " re-en­
forced." It is evident in this case that  the shot struck the 
" obstruction ."  and tben " wedged " to such an extent as to 
cause the rupture, as you will readily perceive the black line 
of lead still sticking to the barrel . "  

" In most breecb-loading shotguns tbe diameter of the shell 
chamber is perceptibly larger than that of the remainder of 
the barrel, and it is customary to use a No. 8 wad in loading 
a 10 gauge brass shell. This gives wbat is commonly called 
a " force " wad, i. e., a wad which will fit tightly the entire 
length of the barrel ; and, to a common thinker, it seems as 
thougb the w ad over the Rhot would be sufficient to remove 
the " obstruction, " provided it was not jammed into the 
barrels so tight as to prevent the escape of air .  Some think 
the hreak is  caused by the shot jamm i ng against the " ob­
struction,"  and indeed this seems to be the case with the 
Piper gun . "  

" A  few days since I took occasion to test the matter, with 
the following results : Procuring an old muzzle-loading shot­
gun (No. 14 gauge), I loaded each barrel 'with  four drachma 
of Hazard gunpowder (FG) and two No. 12 Ely Bros. ' 
pink edged wads. In the right barrel two of the same kind 
and size wads were placed about two inches below the muz­
zle, and in the left barrel I put one wad down about tbe 
same distance from the muzzle, and on top of it  some mud, 
crowding it against one side of the barrel so as to leave clear 
about half the space. The gnn was then discharged, and the 
" obstl'Uctions " in both barrels were blown clear without 
injury to either barrel. The piece was l oaded again in the 

in the barrel before and during the explosion. Mr. Heath's same manner as before, and mud put in the muzzle of each 
experiment.s have consisted in dischargi ng guns which barrel, but a smal l aperture was made throngh the " obstruc­
had been obstructed at the muzzle by all sorts of di f- tion " in the left barrel. The resul t of the d ischarge this 
ferent substances, such 3S mud , sand ,  water, snow,  stuck t ime, however, was the bursting of the right banel. where the 
bullets, etc. , and of whatever value the experiments may obstruction was solid. while the left  barrel, in which the 
prove to be, they I¥JOW one fact very conclusively-that i t  obstruction had a small aperture, remained intact. The ef­
makes little odds whether a barrel be obstructed w ith a bul- fect npon the right barrel may be seen in the illustration, Fig. 
let or sim ply with wet sand ; in either case the result may be 2. There was no shot in either barrel. " 

equally destructive. " On different occasions I have fired a rifle when the ball 
If Mr. Heath's theory is true that the burs ling is due to was so tightly lodged about ten or twelve inches from the 

D 3 D 

muzzle tbat it was impossible 
to move it with the rammer, 
and I did on one occasion 
fire a ramrod from a shotgun 
when the wad had " turned, " 
and thus wedged it in the 
barrel so that it could not be 
moved, but have never had a 
gun burst in my hands yet. " 

A 30 inch barrel probably 
has over 24 inches of air space 
between the charge and the 
obstruction. 

Another important point ob­
served is the fact that the re­
coil of the gun is greatly di­
minished by the interposition 
of the cushions, which pro­
perty will commend itsel f par· 
ticularly in naval guns. DYNAMITE CARTRIDGE THROWN FROM CANNON BY POWDER. 

The sudden compression of 
this air not only wedges the 
obatruct.ion tighter, which 
prevents the escape of the air, 
hut will generate an immense 
pressure, by compression , lib· 
eration of latent heat of com­
pression, and the escape of 
the products of combustion 
by windage, of from three to 
four thousand pounds per As yet no official tests have 

been m�de of the system, but the United States Govern· 
ment has invited thei nvento;' to make a trial of it, which 
will take place at Sandy Hook as soon as IWTangemen ts 
can be made. 

The simplicity of the system must commend itsel f, requir­
ing no change in the cannon. and entailing but a small cost 
in the other appli'lllces used. As a weapon of destruction 
in warfare , dynamite is as yet an almost unknown force, 
but H a charge can in this way be throw n  five miles many 
old ideas will have to be discarded. 

s imple jamming of the projectile against the obstruction, we 
do not see how he explains what has become of the air vyhich 
filled the space between the. projectile and the obstruction 
before the discharge, n or bow he accounts for that total 
wreck of firearms which we so often hear of. Mr. Davis. 
in his communication, has elucidated this point, we think, 
in an experience which he relates, and in wbich case the 
bursting must have been due, not to the jamming of the bul­
let against the obstruction, for this does not seem to have 
occurred, but to the almost instantaneous compression of 

square inch, before the charge could reach the obstruction. 
This great pressure is made up from �ay 60 or more 

volumes of air instan tly compressed into one volume, which 
will give about 450 pounds. The heat liberated hy this 
amount of compression is theoretically over 5,000° Fah. , 
which will add a thousand pounds more to the pressure. 
This is upon the supposition that there is no windage or 
leakage of the products of combustion of the charge past 
the bullet or wad, which however is not to be admitted. 

The windage during the first few inches of the movement 
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o f  ball and wad, when the pressure is at its greatest behintl types is th is strange feature m ore fully developed than in kn ockin g  a man down because he n eeds rest. What is it 
them, must be very con siderable, and in some cases i s  n o  Malaeosteu8. Almost all o f  the se fishes show evidence, from that prevents the natural and physiological rest of I ,he body 
doubt en ough to add one 0 1' two thousand pounds to the the nature of their jaws and teeth , of being strongly vora- at rhy thmical periods ? The brain i s  as truly a part of tbe 

'Pressure above en umerated.  This pressu re i s  greater than cious i n  their habits and rapid in movement, a n d  it i s  not body as tbe s tomach , and it is as much a fault o f  the organs 
the thin and possibly defect ive m uzzleR of some shotguns impossi ble that phosphorescen ce, if pertaining to these of the m i n d  to prevent sleep by mental w orry or wakcful­
or m mkets w ill bear. Any opening in the obstruction that " mother-or-pearl " bodies,  might serve as a lure for their n ess as i t  is  a faul t  of the stomach to ren d er sleep impossible 
w i l l give ven t to the compressing air without h a ving to prey. PerlJaps this is as probable a conjecture as any by bad digestion . No inte lligent practitione r  dreams of 
overcome the m omentum of a solid body will very mucb other. n arcotizing tbe nerves of the gastric organ to p romote sleep. 
modify the liability of rupture at the muzzle. .. 4 • I • W hy, in the n ame of common sen se, should any medical 

... 4 • I • IMPROVED PERMUTATION LOCK. man for an i n stan t think it legit i mate to narcoti ze tbe brai n  
Deep Water Fi8hes. The accompanying engraving illustrates permutation because it exhibits some disturbing irregularity in its 

Rem arkable ad dit i on s  have been made to OUl" knowledge locks intended for trunl,s, valises, sat.:hels, wardrobes, functions ?  
bureaus, drawers, desks, etc. , and for which letters pate n t  Sl ' . I . f h b '  E of the animals inhab i t i ng the p rofound abysses of the sea eep IS not a specm prerogatIve 0 t e ralll. very 

with i n  the last fe w years, and almost the last fe w m onths, w ere recently i ssued to Mr. W. M. Brooke, o f Brooklyn, orgftn sleeps, and general sleep is the aggregate of many 
by means of the system of dredging persistently and regu- N. Y. The arrangement of the lettered disks is sucb that sleeps. It is time to protest agai nst  thi s  clumsy procedure. 
larly carried on from govern m e nt vessels. If we do so warmly, it  is because we feel t h n t  the mistake is 

One of the results bas been to reveal the fact that a re- of common m aking. It is so much easier to w rite a pre· 
m arkable group of fishes-Malaco8teu8�have their home scription or make u p  a bottle of m edici n e  or a box of pills 
only in th ose h Idden depths. We cannot call them a with one of the  rank poisons that mimic .Jeep, and as they 
" grou·p " in respect to ichthyological classi fication,  for they do so d eprave cerebral and nerve tissue, than it w ould be to 
are of very diverse types ; it is o n ly that certain very strange search out the real and active came of wakefulness. Wben 
features are found common to them all ,  and these features will the progress of  professi onal enl ightenment reach that 
are dou btless associated w i th tile abysmal regioll which i s  point a t  w hich al l th ose cloaks f o r  ignorance thaI depend 
their home. IMPROVED PERMUTATION LOCK. for their sign i ticance on the n egative in are ostracized from 

The m ost Rtriking of their peculiari ties of form is the dis- our nomenc1ature ? Dr. Cl ifford Allbutt bas j ust pleaded 
proportion ately enormous develo p m e n t  o f  the jaws alld jaw differen t combin ations c an be con- forcibly and el oquen tly for the discardi ng of th at w o n d rously 
apparatus.  T h e  skull ,  the true h ead of the fish , is quite re- ven iently formed. The �u perior sil ly word " i n digesti on. " Will n o  spiri ted scienti st help to 
markably small, while the parts represen ting t h e  maxillary excellence of these locks l ies ill th e frxorcise the haunting folly th at cl ings to the term " in · 
structures of other fi shes are elongated to such a degree that fact of their being burglar-proof som n i a " ? All terms wit b in, n egative, i m ply ignorance on 
so hr as they are concerned one could easily swallow an ob· and keyless, and also because o f th e part of those who frame and use them, and , w h i ch is 
ject much larger than his o w n  body, several times as l arge, their simpliCity of  C0Jl st ructi on , du- worse, are content with the state of knowledge arrived at, 
in fact. A gla nce at the  figures sho w s  this m ucb better rabilit� strength, and ease of m an .  or are too indolent to exten d and imp rove it. Wbo sh all 
than many words of descript ion.  What object is served by a.gement. sound the depths or m easure the range of tlJe stu pendous 
this pecul i ar form is not evident, and yet i t  a pparen tly per- Messrs. Si as, Swasey & Co. , 0f unknow n  over which th e <tud ac i ty of a speci al ty and tbe 
tai n s  i n  some way to t h e  depth at w h i ch they live. 78 Broad St. , Room 1 4 , Ne w  York, apat hy of a profession cons pi re to cast the veil of " insau-

'I'he feeble devel o p m e n t  of bo n e  cells, from wbich has come are t he sole managers, and propose t o ity " ? T here are more tban a score and a half of known 
t h e  u�e of the n ame Malaeosteus (soft bones), was suspected manufacture pad locks an d  to dispose of Bri tish and Cana- causes or forms of sleeplessn ess, each one requi ri n g  direct 
by som e to be accidental ; but now i t  is fou nd tbat it pervades dian rigb t s to manufacture, and also privi leges for man u - and specifi c  treatment, and yet, as by common consent, the 
the grou p  to a certain exte n t ,  thougb m ore completely sho wn facturing in the Un i ted .8tates, except for pad l ocks. profession sanct ions t b e  abu�e of such drugs as chloral and 
in Malacosteus than i n  any o f the others, and associated also Th i s is  a substantially meritorious and ingenious in vention , broll2 ide as " poisoned sleep "  producers. No medical m a n  
w i th a so ftness an d  looseness of t h e  other tissues. The sug- wortby the in vestigation o f  those interested in thi s  bran ch is justified in undertaking the treatm ent of b is o w n  malad ies. 
gestion h as heen m ade tbat this lack of firmness and solidi ty of manufllcturing indmtry. It is impossible thai he should so far step out of him self as 
may he due to the great pressure bome by tlJe fishes at such .. 4 • I .. to be ahle to form a reason able judgm e n t  of h i s  case object-
enorm ous depth s ;  that this tends to sustain the tissues and AN IMPROVED FENCE POST. ively ; and no practitioner h as the j ustification of scie n ce for 
hold them in pl ace, thus giving the a n i mal power to act Th e  annexed ill ustration shows an inven tion recently pa- th e recourse to n arcotics as remedies for sleeplessness ex-
firmly and strongly : bu t  such a supposition can scarcely be tented by Messrs. G. Moll an d F. Hottes, of Mascoutah, Ill. cept w hen an exceptional pain i s the accidental disturber of 
mai ntained. The post is made of bar or ban d  iron ben t to form a flatten- a sleep fu nction , or a habit o f  wakefulness may be broken 

In fact, this matter o f  pressure u pon l iving tissues being eu loop at the lo wer end, and then extended upward to about by an occasional dose of the stupefier.-Lancet. 
caused by great depth, or any d epth whatever, has been the mi ddle. The loop is formed to receive a block o f stone • , . , • 
sad ly misunderstood . The theory is totally untenable, and or a brick. The upper end of a brace is pivoted to the post An Illlprove,d Photo Developer. 

it is singular that it  is so constantly brougb t forward and as sh own ; thi) lo w er end is bent to form a ioop for receiVing · At a recent meeti n g  of the Society of Amateur Photo­
Ul"gcd.  That pressure m ust n ecessarily come upon any cav- a brick or block. Loosely held to the u pper end o f  the post graphers of New York, Mr. H. J. Ne wt on communicated a 
i ty, either til led w i th air or n ot, is certai n ,  the pressure be- by a ri vet is a U.shaped c l ip  which may be swung to o p po. formula for an i m proved developer for gelatine plates w bich 
ing p rop ortionate to the depth. This has been sho w n  most site sides of the post , and which i s  cut away at the bead so be had foun d  by experiment to be particularly valuable in 
strikingly in connection with the at te mpts of tbe Fish Com- as to form two l oops projecti ng from the edge of th e post. the development of instantaneously exposed plates, a n d also 
miElai on to lowe r  electric l igh ts to a great depth. The ligh ts The wi re is beld in place by a pin passed through the loops. to prod uce n egatives of a su peri or color and qu i ck pri nt ing 
have been extingui shed invariably, because it has been found Th e  second wire is, held hy a U-shaped wire h aving hooks quality. He makes tw o  stock �olutions i n  the follow i n g  
i mpossible to prevent the entrallce o f  water into t h e  glass proportions :  
vessels,  even w b en the points of insertion of the wires have Btock No. 1. 
been secured w i th every care .available ; it  seemed as though Water . . . . . . . . . . . . . . . . . . . « • • • • • • • •  « • • • • • • • • • • • • • • •  1 ounce. 

Dried carbonate of soda in which the water has been the water had been forced through tbe pores of the glass 
d riven ont . . .  , . " , . "  . . . . « . . . . . . . . . . . . . . . . . . . . .48 grains. 

i tsel f by the pressure. III it  to be supposed that any l iving Pure carbonate o f  potash . . « • •  « • • • < 0  • • • • • • • • • • • • • • . 48 graWR.  

tissue could retain its vitality under such a stra in ? And Btock No. 2. 
sti l l  again, any motion whatever by the ani mal wonld be an Water . • • • . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . • • • . .  1 ounce. 

absolute impossibility. If he was placed in a vise, n o  power Sulphite of sodlt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 grains. 
of the scrQW could " set " hirr. so hard and fast as the pres- To develop a 5 x 8 plate with a d rop sh ut ter exposure lJr, 
sure of say 2,000 fathomH. pours in the grad uate % of an ounce o f  6 d racbms each of 

The simple fact is, that every portion of  the body o f  the No. 1 and No. 2, and then adds 1Yz onn ces o f  water an d 6 
fish, every single microscopic cell, is permeated by flu i d ,  in grai n s  of dry py rogallic aci d .  It may be mixed half an 
perfect correlation with the surrounding water ; and as t he hour before use if desired. The sulphite of sod a keeps the 
internal and ex ternal reactions are equal, there are no d iffer- solution clear. 
ences of tension, and of course no pressure is manifested or If tbe exposure h as not been too long, the developer will 
felt. rapidly bring on t  the image ; the development should be 

We can n ot believe, therefore, that the conjecture as to carried on u n til the whites of the shad o w s  have turned a 
this canse h aving anyt hing tl) do with the looseness of struc· steel gray color. 
ture has aoy foundation in truth.  A much more rational If t h e  plate h as been overexposed, th e developer should be 
idea appear.'! to be this : That the gloomy depths o f  the sea d i luted with water and restrained with two or th ree grains 
water are totally and con stantly at rest ; all is quiet, and of bromide of sodium to each onnce of developer, w hich 
m ot.ion is performed with so m u ch freedom and ease, that m ay be in the form of a 10 per ce nt solution. 
firm ness of tissue, either osseous or muscular, i s  not re- i If the plate h as been known to have been greatly overex-
quired. posed, developmen t should be commenced with 1 d rach m 

And with this quiescence of the w ater in their home is as· MOLL &: HOTTES' IMPROVED FENCE POST. each of No. 1 and 2 to 2;J4 oun ces of w ater an d 3 grai n s  of 
sociated another characteristic which pervades the deep sea dry pyro, adding a l i t tle of each at a lime should the pi cture 
group to a cer tain e x t e n t ,  w h ich is  the great slenderness and at the ends of the shanks, and held to the post lIy a wedge- develop too slow. 
delicacy i n  . fo rm of the fins and other appendages, and in shaped pin d riven between the cross piece and tbe post.  Th e  .. , • , • 
some instances even of the posterior portion of the  body post is s u n k  i n  t he ground as far as m ay be n eCE'ssary, the Pilocarpine for Dea rness. 
itsel f ,  HS striki ngly shown in Macruru8 globiceps. The fins eart h hearin g  upon the blocks in the l oops holding i t firmly For an recen t  cases of deafness due to labyrinthine dis-
themsel ves are often only i n d icllted in position by exceed- in place. By pi voting the brace and clip,  they m ay be swun g turbances, wh*ver the pri mary eause may h a ve been,  
ingly del icate fibers o r  rays w i th out connecting membrane. to opposite sides without digging up the post. Our engrav- Politzer tries the subcutau eous injection of a two per cent 

Auother strange, and as yet scarcely intell igible,  feature i n g  shows the post ready to be set in the ground. solution of the muriate of pilocarpine: He i njects four 
sb o w n  by m any o f  t h ese fislJes, but not by all,  is the pres· I .. 4 • I .. drops at first, and gradu ally i n creases the dose to ten d rops 
ence on tbe bead or along the sides o f  cmious roun ded Poi,"on ons Sleep Producers. daily. He gets fairly good results in about one-half of the 
masses, " sbowing mother-of- pearl col ored l:lod ies embedded I The death of a medical man-Dr. John Middleton, late casps. I h ave seen three cases of person s total ly deaf, who, 
in the ski n . "  These have been conjectured to have some reo Surgeon.major in tbe 2d Life Guards, but at the time of his after being t reated in  tbis way, could hear and understan d 
lation to the eyes, or to sight,  but th ere is ap paren tly smal l decease a practitioner at Stockton-will again draw atten tion loud speech spoken at t h e  d istance of a fe w inches from the 
ground for �uch a bel i e f. There is no reason to think that to the mischie vous Hnd, as we helieve, wholly indefensible ; ear; and Politzer bas had one case of perfect recovery of 
they have any connection with the nerves of visi o n ,  nor practice of giving and taki ng euch depres�ing n arcotics as l the hearing after it h ad been absent for three years ,  and 
h ave tbey tlJ e structure which could render such a connection chloral a n d  br'om ide of potassium as a remedy for sleepless- i sE!veral other very satisfactory results followi n g  the use o f  
o f  avail . Dr. Gunther suggests that they may be " accessory ness. Sleeplessness is  al Wa

,

YS w akefulness i n  o n e  o r  more I' this drug. H e  i s  about t o  pllhliBh t h e  r

.

esults o f  h i
,
S f'xperi­

eyes,"  or may be producers of · ligh t from phosph orescen ce. of its m ultitudi n ous forms, and the recourse to n arcotic mcnts with the history of some of the cases. It is not 
Even a suggestion from h i m  is worthy of respect, but what poisons for its relief is utt erly u n scientific and depl orable , known how pilocarpine ll,CtS in  these ca ses, but the benefit 
these organs could achieve i n  the i ntense darkness of the sea from a therapeutical point of view. It is as clumsy i n j derived from its use is certainly great in some of thell . 
bottom must be infinitesimal in e:ffElct. In none of the other theory-in so fat' as it can be said to bave a tbeory-as Berlin Med. and Burg. Journal. 
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ENGINEERING INVENTIONS. 

A balanced slide valve has been patented 
by Mr. Ashbel Welch, of Lambertvi lle, N. J. This in­
vention covers a simple, practical, and economical ar­
rangement whereby all sticking of tbe valve is prevent­
ed, the cylinder may be relieved of water of condensa­
tion, and the nniform wear of the valve face and seat 
is assnred. 

A car coupling has been patented by Mr. 
Edward L. Raynsford, of Susqnehanna, Pa. The 
coupliIig hook and drawbar are snpported by a bearing 
plate kept in pl ace by a collar and provided with cross 
heael enrls sliding in bearings a ttached to the car frame, 
the whole making; an improved device to promote con­
venience and safety in coupling and uncoupl ing. 

A coal chute has been patented by Mr. Jo­
seph E. Clifton, of Geneseo, Ill .  The invention covers 
an improved arrange men t o f  the latch for fasteni n g  up 
the balanced apron of the coal chute, also of a brace at­

tachment to the door in connection with the balanced 
apron, and an attachment to facil Hate and insnre the 
latching; of the door, etc . ,  tbe whole making an improv­
ed arrang;ement for coal chutes u,ed for coaling loco­
motive tenders. 

A car brake attachment has been patented 
by Messrs. E l i  M. Holcomb, of Bay Spri ngs, and Fred­
erick E. Miller, of Eveline, Mich. The invention con­
s i s t s  iu the combination witb a ratchet wheel and a bev­
eled pawl pressed against tbe wheel of a vertically mov­
able plate wi th a aowu wardly projecting wedge and a 
prong snrrounded by a spring,  which presses the wedge 
plate upward, tbe parts being protected from rain and 
snow. and tbe device enabling the brake to be quickly 
released. 

A marine engine g()vernor has been patent­
e d  by Messrs. Alexander H. Bell a n d  Aspinwall Fuller, 
of New York city. A two part spherical valve seat i s  
placed i n  the sbell ,  Drovided with flanges t o  keep i t  i n  
place, and with perforations for the passage o f  steam 
and tbe valve stem, a spherieal valve witb perforations 
for the passag;e of steam and a weighted valve stem to 
control tbe valve, witb a stuffing; box and flexible COn­
necting base to prevent steam from escaping around 
the valve stem. 

• • •  
MECHANICAL INVENTIONS. 

A lifting jack has been patented by Mr. 
Erick J. Qvarnstrom, of Norway. Mich. The invention 
consists of improvements in the cons truction of screw 
jacks arranged to'sbift the hOisti l lg screw after tbe load 
is raised, to move the load while s upporr,ed on the screw, 
to s implify the parts, and make jacks that are substan­
tial and reliahle. 

A vise attachment has been patented by 
Mr. Cbarles H. Eddy, of Aubnrn, N. Y. The under 
s ide of tbe vise has two jaws, one stati onary and the 
ottler adjustable. both connectea by a swiveled adjust­
ing boit., and with their inner surfaces suitably made to 
bite or hold on tile opposite sides of ttle rim of the 
wheel it is desi red to attach tbe vise to. 

An nil cup feeder has been patented by Mr. 
James E.  Worswick, of Montgomery, Ala. The motion 
of the machine where the lubricator is flxed Causes a 
feed ing pin to reciprocate in a tube, where it is loose ly 
!lrranged, there bei ug a removable collar at the upper 
end of th'l1 tube, and a removable p�rforated d i sk witb ­
in the collar to form a bearing for the upper end of the 
pin. 

A lumber trimming machine has been pa­
tented by Mr. Edward Heyde, of East Saginaw, Mich. 
It is  an improved apparatus for raising and holding in 
position anr one of a series of cutting off saws arranged 
in a bench,over which boards are carried to have the end s 
trimmed square ant! to spee. ified lengths, the 8aws heing 
arrang;ed for trimming to several different standard 
lengths. 

A motor has been patented by Mr. Jacob 
Heckelllively, of Eureka, Kan. A weigh t is so sns­
pende<l from a d rum tbat, in descending by gravi ty, 
motion is given to a train of gears, which drive a shaft 
carrying a cam wheel, with which a machine may be 
connected by a pitman, a governor <levice pres�ing 8 
brake lever against the cam wheel to control the speed 
of the motor. 

A lubricator has been patented by Mr. 
Henry R. A. Boys, of Barrie, Ontario, Canad a. Tbe 
invention consists 0E.all arrRngement of an oil fee ding 
cylinder and piston \Will a gauge cylinder and piston, so 
the outward movement of the piston t.o feed the oil 
from t he oil cylinder shall cause a corresponding out­
flow of the gauging l iqnid from the gauge cylinder to 
measure the rate of feed of the oil . 

A pressure regula tor has been patented by 
Mr. l!'ranci a J. Freese, of Manchester, N. H. The ob­
ject of tbe invention i s  to make an improved device for 
automatically regulating the pressu re of liquids, gases, 
Rteam, etc . .  a plunger moving in a specially constructed 
cylindrical casing, so as to enlarg;e or diminish the 
openings by wbich tbe flow of gas, steam, etc. , will be 
automatically controlled. 

An oi l cup has been patented by 1Hr. Perry 
Small, of Guaymas, Mexico. It is an improved oil cnp 
witb glass drip chamber. the latter being mad e  by a 
parti tion plate. which is integral with the glass cup, 
the frame snrrounding tbe cup having openings above 
and below the partition plate, and having at its upper 
end a sui tabl e  cap, the whole being simple, cheap, and 
not l iable to get out of order. 

• • •  
AGRICULTURAL INVENTIONS. 

A potato digger has been patented by Mr. 
Hans Nelson , of Waupaca. Wis. A scoop is connected 
with the rear end of a downwardly ant! inwardly curv­
ed. beam, with which i" combinea a. clearer, and clearer 
vibrating cams or wings on the axle of supporting 
wheels, tbe scoop being readily ad apted to work deeper 
or shallower in tbe gronud, as may be desired. 

A grain header and harvestcr has been 
patented by Mr. Peter E. Drouet. of New Orleans, 
La. The front board of the cart is made in adj)18ta ble 
parts, the side bars are pivoted at their rear ends on a 
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bar to which are secured tbe scraper roller, comb, reel, 
and driving mecbanism, and M the machine is drawn 
forward tbe grain is  removed from tbe heads of the 
stalks and received in the cart body. 

A tongue rest, for supporting the tongue of 
a harvester and self-binder, ha9 heen patented by Mr. 
John Fisher, of Riley, Ind. In combination with the 
tongue is an n pright frame in which is a slide with an 
inwardly projecting rod. around which a spiral spri ng 
is coiled, the whole making a device to relieve the 
horses from bolding np the tongue and the weigbt 
tbereon. 

... . ... 

MISCELLANEOUS INVENTIONS. 

A catamenial sack of improved form and 
construction has been patented by Mr. C h arles H.  
Levy, of New York cit,y. Tbe frame can be made of 

metal, rubber, or  bone, covered, and the pocket and 
pouch of rubber, leather, or waterproof fabric. 

A telephone call and switch box has been 
patented by Mr. Edwin H. McFall, of Memphis, Tenn .  
This is a novel arrangement o f  switch a n d  drcuit i n  

telephone boxes, having the object t o  maintain closed 
circuit at all times on lines connecting three or more 
instruments. 

A hoisting device for vessels has been pa­
tented by Mr. Richard H. Purnell, of Rosedale, Miss. 
This invention relates more particularly to a special 
form of brake for use in combination with hoisting de­
vices used on steamboats for lifting and adjusting the 
gangway or stage plan ks. 

A velocipede haR been patented by Mr. 
Charles M. Schaffer, of Louisvil le ,  Ky. 'rhe wheel and 
frame are ma<l e w i th one open Side, to facilitate ingress 
and egress and give better views of surround ings, to 
facilitate mounting and starting, and to improve the 
appearance of tbe machine. 

A leather and cloth varnish has been pa­
tented by Mr. Walter C. Gifford, of Brooks. Mich. It 
i. waterproof and gives a polisb, the composition con­
sisting of alcohol, gum shellac, white reRin, oil of tur­
pentine, kerosene oil, oil of cinnamon. and lamp black 
in certain specifled proportions. 

A mucilage cup or holder has been patent­
ed by Mr. Stepben S .  Harman, of New York city. Tbe 
invention conHists principally of a handle or stick fltled 
in the cover, provided at its l ower or inner end wi th a 
sponge fltted in a socket, or otberwise attached to the 
stick or bandle. 

A reflecl or holder for lamps has heen pa­
tented by Mr. Dan i el R. Wil l i ams, of Dallas, Texas. 
Different forms of clamp and clasp are 80 made 
that tbe reflector may be hel d in any desired position, 
and may be tnrned aronnd tbe lamp as desired, while 
yet it will be flrmly held. 

A device for attaching an d detach ing horses 
bas been patentea hy Mr. Cicero C. Ferri l l . of Sbubuta, 
Texas. It is  intended to make it  possibl e  10 dispense 
witb the ordinary harness except a collar and a pair of 
hames, and for this purpose the thills have fermles and 
spring actnated pins, and ' the hames have specially con­
trived loops and guards. 

A watch protectot' attachment has been 
patented by Mr. Julius C. Grimmel/, of Brooklyn, N. 
Y. The invention con sists in a casing with two swing­
ing stirrups, thrown from each other by springs, and 
from the free euds of wbich a hooked fork is sus­
pended, the stirrups preventing the withdrawal of the 
watch from the casing. 

An extensible clasp for books has been pa­
tented by Mr. J acob Moncb, of Offenbach-on·the�Main, 
Germany . The clasp i s  formed of two plates. one 
adapted to R l ide under the other, the lower one havin g  
a d iagonal s l ot, into wbich a stud of a 'nut or block 
passes, 80 the clasp can be ea,i Iy lengthenea or short­

ened according to tbe thickness of the book. 
A fountain pen has been patented by Messrs. 

A l bert J. Kletzker, of New York city, and Charles H. 
Court, of Jersey City, N. J. The pen has a point sec­

tion with an apertnre below the pen, the aperture being 
closed by a loosely fltting ping with a tongue, and 
adapted to be vihrated by the pen during writing, and 
tbus cause a flow of Ink. 

A saddle seat has patented by Mr. Peter B.  
Hirsch, o f  Denver, Colo. Thi s  invention consists in 
dispensing with the bridge plate and tbe layers of 
leather, and employing in I iell thereof a single plate of 
metal shaped in dies to the desired form, arid thus 
,- buil4ing np " on the saddle tree a seat of such sbape 
as wished. 

A I hill coupl ing has been patented by 
Messrs. Lorenzo D. Rundell and Perry Van Val ken­
burgh, of South Westerlo, N. Y. Tbe invention con­
sists of an axle cli p with two projecting jaws . or lugs, 
each having inwardly projecting flang;es on the ends, 
a fork being secnred on the inner ena of the tbill, and 
having a recess in each side edge of the front prong. 

A pocket knife has been patented by Mr. 
George Freund ,  of Dnrango, Colo. It is designed for 
miners' use, to facili tate tbe CU lling and capping of a 
fuse ; the knife has a noteh in the handle case and one 
in tbe blade, the latter baving a screw tbread formed on 
its bottom to press a screw tbread in the end of a fuse 
placed in the notch in tbe handle. 

A clothes hanger has been patentf'd by Mr. 
Lonis Barkany, of Baltimore, Md. The hanger con­
s ists of a notcbed arm with a cross bar hinged at its free 
end, and a prop snpporting the arm, the arm and prop 
being pivot.ed to a snpport, th e con trivance being espe­
cially adapt.ed to hold clothes open, while it can be 
folded compactly wben not in use. 

An umbrella ann parasol rib has been pa­
tented by Mr. Asher T. Meyer, of New York city. The 
rib is made bol low, and re-enforced at its onter end by Ii 
bar, with a head and flattened portion, and havin g  an 
eye passing through both tbe rih and bar, the objec� 
being to simplify the con8truction of tbe lower or onter 
end of the paragon rih. 

A pendulum scale has been· patented by Mr. 
Henry C. Keeler, of Ogden, Utah Ter. This is  an im; 
proved form Of weighing @cales in which pendul ums 
with removable weights may be substituted for the bal-

ancing ball and weight, 'or the construction may be I Gui ld & Garrison's St.eam Pump Works, Brooklyu , 
such tbat one of the beams and dials may be graduated N. Y. Steam Pumping �1acbinery of every descrip­
for the, scoop and the other beam and dial for the plat- tion . Send for catalogue. 

form. For Power & Economy, Alcott's Turhine, Mt.Holly, N . . J. 
A flyit:g  target has been patented by Mr. Pre�ses & Dies. Ferracute Mach .  Co. , Bridgeton . N . •  J. 

Charles F. St<)ck, of Peoria, Ill . Combinea with a 
fragile ring, baving a flange on its lower inner edge, is 
an infrangible carrier ring, to be inserted wi thin the 

fragi le ring, and held there by the flange, ao the fragi le  
portion wi ll break more easily than sol id  targets, and 
there will be no fai lure to indicate a well directed 
shot. 

An automatic winding signal for spring 
c locks has heen patented by Mr. Edward Jungerman, 
of Gettysburg, Pa. The invention consists in combining 
witb the main spring of a clock a sboe or yielding bar, 
whiCh, when the spring expands from uncoil ing, is  
struck by the spring; and made to bring a signal into 
view, on tbe face of the clock or elsewhere, to give 
notice that the r.lock should be wonnd. 

A hame clip has been paten ted by Mr. 
C:harles W. Masaenheimer, of A l l entown, Pa. The in­
vention comiists principally in making the cl ip  with a 
hook and hinged tongue or section, the hook being 
made integral with the side plates of the clip, the aide 
plates being jolued with a sol i d  sbou l d er or bri dge at 
their forward ends, so the tracea may be easily attacbed 
and detached without rippi'ng the tng. 

A lumber rack has been paten t ed by Mr. 
Josepb A. Aycock, of Whitesburg, Ga. The rack i8 
fprmed of a aeries of vertical aticks beld movably be­
tween top , bot.tom, and intermediate pieces of a frame, 
between which vertical sticks tbe planks or pieces of 
lumber are held a distauce apart equal to the thickne�, 
of t.he stick, tbns permitting the air 8nch access as wil l 
season the lumber in a short timp-. 

A churn has been paten ted by MI'. Anson 
M. Otia. of York, N eb. The chnrn body bas " projee.t­
Ing screw at the center of its bottom,  and a stati onary 
shaft w i th a radiaily expanaing and con tracting dasher 
connected by hinged bars, a sliding tnne, and a pitman 
\Vitb a crank sbaft, gear wheels, and a hand crank, 80 

the dasber is  expanded and contracted radially by the 
revolution of a crank ahaft. 

A wiping aud pol ishing apparatus for pl� te 
printing machi nes has been patent-ed by Mr. Alexancler 
Reid, of Brooklyn, N. Y. Comhined witb the recipro­
ca ting bed of tbe pre"s i8 . a roller baving sl ots, webs, 
paying off s p ools, receiving 8pOO}S, and meaus for ro­
tating t be spools and vertical ly  reciprocating the roiler, 
the wbole being an improved device for wipinl!: off sur­
plus ink and polishing the p late before taking an im­
presflion. 

A mercury vacuum pump has been patented 
by Mr. Charles G. E. Neveux. of New York city. A 
bulb is made near the top of one of two vertical pipes 
nni ted at their upper end, tbia bulb having valves ar­
ranged to connect it with the vessel to be exbausted ; then 
by a special const.ruction the mercury can be made to 
d rive all the air ont of tbe bnlb, when the valves wi l l  so 
open as to connect with the air ,vessel to ... be exbau sted, 
and this operation can be repeat:ed several times with 
l ittle trouble, there being no loss of mercnry, and the 
whole cOllstruction being simple and rapidly worked . 

The Ohargefol' Insertion tinder this nead is One ])ollar 
a linef01' each insertion ; about eiqltt words to a line. 
Adve,·tisements must I;e l'eceived at publication ojfia 
aseally as Thu1'sday 'n01'n!ng to appmr in nexl. isme. 

All Books chea p. School Electricity, N. Y. 

Stay bolt tap8, true in pitch and straigbt. Pratt & 
Whitney Co., Hartford. Conn. 

Mechanical Engineer and Machinist of over 20 years' 
experience ;  was partner and superintendent in machine 
shop ; now open for enga�ement as  manager, superin­
tendent, etc. Box 385, Philadelphia P. O. 

Brush E lectric Arc Lights and Storage Batt.eries. 
Twenty thonsand Arc Lights already sold. Our largest 

machine gives 65 Arc Lights with 46 horse power. Our 
Storage Battery is the on ly practical one in the market. 
Brnsh ElectrIc Co., Cleveland, O. 

Cyclone Steam Fine Cleaner. The best in the world. 
Crescent Mfg. Co .. Cleveland, O. 

For Freight and Passenger Elevator� send to L. S .  
Graves & Son. Rochester, N.Y., o r  46 Cortlandt S t  . . N .  Y. 

Munson's Improved Portable M i lls, Utica, N. Y. 

Wanted.-Patented articles or machinerv to make 
and introdnce. Gaynor & Fitzgerald , LeXington, Ky. 

Sewing machine, water c loset. & otber light casting;" 
made to order. Lebigb Stove & Mfg. Co., Lehighton, Pa. 

" How to Keep Boi lers Clean." Book seDt free by 
James F. Hotcbkiss. 86 Jobn St., New York. 

Stationary, Marine, Portable, and Locomotive Boijer8 
a speCialty. Lake Erie Boiler Works, Buffalo, N. Y. 

Railway and Machine Shop Equipment. 
Send for Montbly Machinery List 

to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 

The Hyatt filters and methods guaranteed to render 
all kinds of turbid water pure and sparkling. at economi­
cal cost. The Newark Filtering Co . . Newark, N. J. 

If yon want tbe best cnshioned Helve Hammer in 
th e world, send to Bradley & Company, Syracuse, N. Y. 

" The Sweetland Chuck." See ad. p. 252. 

Sleam Boilers, Rotary Bleachers. Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

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

Pumps-Hand & Power, Boiler Pumps. The Gonlds 
Mfg. Co., Seneca Falls, N. Y., & 15 Park Place, New York. 

Blake's Patent Belt Studs. St.rongest & best fastening 
for Leatber & Rubber Belts. Greene,Tweed & Co., N. Y. 

Supplement Catalogne. -Persons in pursuit of infor-
mation on any special engineering. mechan ical. or sciell­
tific subject, can have catalogue of contents of t h e  Bct ­
ENT I E I C  AM ICU I C A N  HUPPL KMIC N T  sent to them free. 

The S U P P J , li; l\I E N T  contains lengthy articles embraCing 
the whole range of engineering, mechanics, and physi .. 
cal science. Address Mllun & Co ,_. Publtsbers. New York. 

Machinery for Light Manufacturing, on hand and 
built to order.  E. E. Garvin & Co., 139 Center St., N. Y .  

Nickel Plating.-Sole manufacturers cast nickel an­
odes, pure nickel salts. polishing compositions . etc. Com� 
plete outfit tor plating, etc. Hanson & Vau Winkle, 

Newark, N. J., and 92 an d 94 Liberty St . .  New York. 
Catalogues free.-Scientiflc Books , 100 pages ; Elect.ri­

cal Books . H pages. E. & F. N. Spon . 35 Murray St .. N. Y. 
American Fruit Drier. Free Pampblet. See ad .. p. 286. 

Curtis Pressnre Regulator and Steam Trap. See p. 286. 
Brass & Copper in sbeets .wire & blanks. See ad.». 286. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa . . can prove by 20.000 Crank Shafts and 
15,000 Gear Wheels. now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders . R. Uud�eon . 24 nolnmbia St .• New York. 

Friction Clutch Pulleys. D. Frisbie & Co., Phila. 

Tight and Slack Barrel Machinery a specialty. ,Tohn 
Greenwood & Co., Rochester, N. Y. Bee ilIus. adv. p. 286. 

Wal rus Leather, very thi ck, for polishers. Greene, 
Tweed & Co., 118 Chamhers St . . New York. 
Woodwork'g Mach'y. Rollstoue Mach . Co. Ad"., p . 286. 

C. B. Rogers & Co .. Norwich, Conn., Wood Working 
Machinery of every kin d .  See ndv .. pa!<e 286 . 

IDNTS TO CORRESPONDENTS • 
No attention will be paid t.o commun ications unless 

accompanied with the full name and address of the 
writer. 

Names and addresses 01 corresponaents wil l not be 
�j yen to itlq II irers . 

We renew our request, that.corres�ondents. in referri n g  
to former answers o r  articles, w i l l  b e  kind enol lgh t o  
name tbe date of � h e  paper aUlI the page. or the number 
of t.he question . 

Correspondimts wh ose inquiries do not appear aft.er 
a reasonable time sholl id repeat t.hem. If not t.hen pub­
lished, tbey may conclude that, for good reasons, the 
Editor aeclines them . 

Persons desiring special information whi ch is purely 
01 a personal charact.er, and not of general in terest, 
Shou ld remit  from $1 to $5, according to the suhject, 
as we caOllOt .  be ex:pectea to spend time and lahor to 
obtain s itch i nformation without. remuneration . 

Any nll mbers of t.he SCIENTIFrc A,mmCAN S UPPLE­

MENT referred to in these col umns may be had at the 
office.  Price 10 cents eacb . 

Correspondents sending samples of minerals, et.c . ,  
for examination, should b e  careflil t o  aist. inctly marl{ or 
label their specimens so as to avoid error in their identi-
flcati on. 

(1) T. M. -It is almost i mpossible to iden­
tify a flber botanical ly without specimens of i ts leaves 
and flower. We presume that tbe flher comes from a 
variety of nettle �alled ramie ( U1'tica neva) . 

(2) W. A. C. asks for a correct ana.lysis of 
suint. 'I'his is a fat, greasy, substance which is washed 
off of sheep's wool whi le getting it ready for mannfall­
turing. A. Suint, according to. Fuchs, conaist" of : 

Potassium sulpbate . . .. . .  . . . . . . . .  2'5 per cent. 
carbonate . . . . . . . . . . . . .  44'5 
chl oride . . . . . . . . . . . . . . .  3 ' 0  

Organic matter . . . .  . . . . .  50'0 

100 
The amount of potash salts depends upon the soil on 
whicb the food of the sheep grows. Otber things being 
equal, it has been found t hat the merino wool con­
tains the greatest amount of potassium salts, ranging 
as high as 30 per cent. 

(3) F. S. S. asks : What is the difference 
between common hone black (animal cbarcoal) ana 
ivory black� A. Properly speakmg, ivory black should 
be derived from burning ivory chips or dust, in dis­
tinction from hone black, which is obtained from 
bones;  but we believe the commercial article in most 
i nstance� is simply a better quality of bone black. 

(4) A. O. write� : I had the  handles of a 
fine alabaster vase broken in several pieces. Will you 
please inform me of a cement or glue t.hat will nnite 
t.he pieCeS ? A. Use tae fol l o w i u g :  Add half a pint 
vinegar to half a pint. skimme d milk.  Mix the cnrd 
with tbe whites of flve eggs well heaten, and sufficient 
powdered qnicklime sifted in with constaut stirring, 
so as to form a paste. 

(5) Mrs. L. F. D.-Brass work can be pol­
isbed hy rnbbing tbe metal with finely powdered tripol i 
mixed wit.h lin8eed oil and applied with a rubber made 
from a piece of an old hat or felt. Or else " mixture 
of glycerine, stearine, naphthaline, or creosote mixed 
with dilnte sulphuric a(·jd can be used. 

(6) L. M. W. writes : I have a very expen­
sive l inoleum carpet on my office,which ia mopped every 
day, but soon hecomes dingy. What can I varni.h or 
coat it with whicb will stand a good delll of wear, and 
look hrig;ht aU the time ? A. Rnb the oil cloth every 
two or three months with hoiled Iinseet! oil: rub it wel l  

Best Squaring: Shpars, Timlers' ,  and Canners' 'roois 
at Niagara Stamping and Tool Company, Ilutfalo. N. Y. 

. in with a rag, and pol ish It with a piece of silk . Or 
If an invention has not been patented m the United else as it be�omes hard rub it well with a small portion 

States for more tban one vear, it may sti l l  be patented in . . . . 
Canada. CORt for Canadian Datent, $40. Various other o

.
f a mixture o� bees,;ax soften:d WIth a mmute quan­

foreign patents may also be obtained. For in.tructions j t l ty of turpentme, USlDg for tbi S purpose a soft furnl­
address Munn &. Co., SC[E "TrFTc AMroRIOAN Patent ture polisbing brush. Iu cleansing tbe oil cloth do not 
Agency, 861 Broadway, New York. nse soap or hot water. 
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(7) T. F. asks the difference between quick­
lime and common building lime. A.  Lime or qnick. 
lime i. obtained by burning calcareous stones iu kilns 
or furnaces. It  is the anbydrous calcium oxide, or 
oxide of lime. This when exposed to the air absorbs 
water, and crumbles Into a powder,which is commonly 
known as slaked lime, or hydrate of l ime. The latter 
is chiefly employed in the preparation of mortar for 
building pnrposes. 

(S) H. D. P. asks for receipt for lacquer­
ing tin · differel1t colors. A. 'l'he following will proba­
bly meet your desires: Put 4 oun�es best gum gamboge 
into 82 OUl1ces spirits of turpentine; 4 ounces dragon's 
blood into the same quantity of turpentine as the gam­
boge, and 1 ounce annatto into 8 ounces of the same 
spirit. Tbese three mixtures should be m ade in differ­
ent vessels. They should then be kept for abont two 
weeks in a warm place, and as much exposed to the 
sun as possi ble. At the end of tbat time they will be 
fit for nse, and any desired tints may be obtained by 
making a composition from them with snch proportion 
of each liquor as tb e nature of the color desired will  
point OUI. Or the coloring matter may be prodnced by 
dissolving any suitable aniline color in alcohol, and 
adding it to the conventional tin lacqner. 

(9) C. A. N. asks the best method of re­
ducing the precipitate to metallic silver, as the 
methods that he is familiar with fail to give good re­
sults. A. The silver is reduced by either evaporating 
the bath to dryness and then treating the residue, or 
by pre.cipilatlng the silver by means of dilute hydro­
chloric acid or salt solution ; in either case the residne 
is poured in a cruci!Jle with equal parts of borax and 
carbonate of soda. Tbe metallic bntton which will 
form at the bottom of the crncible will be silver. 

(10) R. P. B. wri tes : I have t wo boilerR 15 
inch�s in diameter, 8 feet long, three S inch flews in 
each. Fire box 8 feet by 2 feet, return flue ; It 
won't draw the flames in the fines, and not the leogth 
of tbe boiler sometimes. 'l'l1e stack is 8 inches in 
diameter, 20 feet high ahove boilers; the 8l!h pit door 
is 18x61nches, close to the ground. What is  the hest to 
stop a leak in a boiler ? A. If the fire box you give di­
mensions of is for each boiler, you have not more 
thau one-fifth the area of return tubes you should have, 
and of the smoke chimney ( 8 inches dlameter) is for 
botb boilers, it should be 17 :incbes or 18 inches 
diameter instead of 8 inches. 

(1 1) E. E. P. asks : 1. What is the combina­
tion or commt'rCial name. if  any,  of the metal which 
expands in cooling ?  A. Bismuth, cas t iron, and anti­
mony expaud In cooling. The ·drat mentioned ex­
pands one thirty-second in solidifying . 2. Is it chemi­
cally tre.ated, or can it be mixed in any ordinary melt­
ing pot' A. Reference Is made to the pure metal. S. 
Does it lose this property of expllnsion by repeated 
b ealing aDd cooling if not melted ? A. The property Is 
not altogether constant; the molecular change brought 
about by repeated heating and cooling wil l,  we think, in­
terfere somewbat with its expansion. 4. Can you give its 
ratio of variation a� compared with iron or steel ' A. Its 
ratio of variation Is  greater thau that of iron and Rteel, 
but we cannot give any exact flgures on tills subject. 

(12) C. C. M. writes : I saw an instrume n t  
maker use a yellow snbstance put l u  a cotton cloth and 
dipped in water, for blacking banjo handles. Can you 
name it or something that will dye light wood black 
instantly? '''WOUld yon give a receipt for a cheap and 
quick polish to be rubbed on with a pad ' A. We infer 
from your descriptiou that you have reference to the 
following: Pour two quarts boiling water oyer one 
ounce of powdered extract of logwood. and, when the 
solntion is effected, one drachm of ye llow chromate of 
potassium is added aud the whole well stirred. When 
robbed on wood, it  produces a pure black. Repeat 
with two, three, or four applications, till a deep black 
is produced. See also page 1994 of SOIENTIFIO AlIIEBI­
OAN SID'PLEMENT, No. 126. Gronnd pumice stone 
mixed with linseed oil makes au excel lent polish.  

(13) F. De W. P.-Fluorine has never been 
isolated. The compound obtained was hydrofluoriC 
acid. We woold recommend you to avoid experiment. 
ing witb .fluorine, as the burns obtained with the com· 
pounds of this element are not only exceedingly pain­
ful , bnt also very dangerous. 

(14) N. F. of Australia wishes to know the 
best dye for tbe hair. A. The least objectionable arti­
cle is probably made from green walnut @bells.  Only 
the outside green portion should be used, cut small, 
and macerated for three or fonr w�eks, then pressed 
and 1I1tered and put in a bottle with spirit at 560 o. p. 

(15) M. B. C. asks : How many horse 
power does it require to manufactnre one barrel of 
flour in oue hour f A. It is usual to allow one horse 
power per bushel of grain per hllur, for the power reo 
qnired to grind the grain, and an additional horse 
power for driving the balance of the machinery of a 
flour m ill. To simply rednce the grain required for a 
barrel of flour, to cbop, in one hour, say five bushels, 
would therefore require Jive horse power. 'l'he con· 
ditions vary so much, that no exact rule can be laid 
down. 

(16) J. E. B. writes : We cannot find an 
article that will tbicken oils withont destroying the lu­
bricating qualities. A. We would suggest powdered 
graphite. 

(17) A. S. asks at what mte light travels. 
A. About 185,000 miles a second. 

(lS) R. M. C. asks : Is the gas made from 
gasoline and generated by the Springfield gas machine 
as strong, when used for producing power in a gas . 
motor, as the ordinary coal gas or that made from pe­
trolenm' A. It is used in some of the gas motors, and 
appears to be liS " strong " as other gas. 

(19) R. H. J. asks how the wires on the 
armature of the Brosh machine are connected to the 
commntator. Are both terminals of each bobbin con­
nected to the commutator, or only one ? A. One ter· 
minal.of each bobbin is connect.ed with the commutator, 
the other terminal being connected with that of the 
bobbin located on the diametrically opposite aide,of the 
arIllllture. 

1 tituiifl, jtutri·, au. [MAY 1 0, 1 884. 
(20) H. K. G. asks : 1. The main school Inches diameter by 86 Inches stroke, 10 driving wheels We cannot say, as it is enti1'Qly with the examiners. 2. 

buildlng)here is 18 rOds:rrom the primary, and is heated 6'7 incbes diameter, weight in working order 146,000 How many kinds of boiler iron are there, and what 
by a 14 horse power boiler which will heat it well with pounds. pressure will each kind sl and to the square inch r A. 
20 pounds steam. Is It practicable to heat the p rimary (31 ) J. E. J. writes : I have been grinding There are various qualities of boiler iron made. Their 
also, and in what manner? A. If your boiler is below lenses according to directions given in one of your SUF- tensional strength will run from 40,000 to 60,000 pounds 
the luea to be heated; all you need do is to convey the PLEMENTS, but find trouble In polishing. Is the rouge per square inch. 3. How can a very small leak in a 
steam to the primary and return tbe drip water in well that comes prepared for tbe face the proper sub - boiler, in the seams. be calked best without going to a 

protected pipes. If tbe bOiler is above any of the rooms stance to use r (It is all I could get.) How long should boUer m aker? A. By careful use of tbe calking tool. 
to be heated, a steam trap must be employed to· let off the la�t emery used iu grinding be suspended in water ? 4. How many equare Inches ought a boiler of the fol­
the water or returu it to the boiler. 2. What is a cheap How long shonld the operation of polishing a lens one lowing size to contain : Six feet high, .ingle fine, and 
mode of making a cylindrical or plate electrical ma- inch in diameter last under ordinary circnmstances r about 8 feet in diameter? A. We do not understand 
chIne ? A. Consnlt the back numbers of the SUFPLE- Would the lenses known in optical catalognes as cos- your qnestion abont sqnare inches in a boiler. 5. I have 
lII.ENT. Yon wi11 flnd in them descriptions of a num- morama lenses it silvered oile side be of aoy service as charge of a double piston engine, . and hoist brick. I 
ber of machines. a reflector for a telescope ? If so, wonld a 4 inch lens of pull an average load of 500 pounds a trip. To do this 

72 inch focus as a reflector have a focus of 36 inch lens, I must carry between 70 and 90 pounds of steam. The (21) H. H. W. writes : I have a thermostat . f I th h II b I 4x8 being doubly convex' Would it be achromatic ? Coul d engmes are very power u ,  oug sma , e ng • 
placed over a gas burner. The electrodes are of steel it be conveniently slivered by the process given in SOI- I want to make the engines do the same work with 
and brass, brazed. I want some metals which will heat ENTIFIO AlIIBBIOAN of July 81, 1880' A. Face rouge is eixty pounds. A. Yon can only make the engines do 
and cool more quickly, i. e., I want the thermostat to adulterated. Use the finest jewele�'s ronge, which yon the work with 60 pounds stenm by changing gearing 
act more quickly. If you cannot suggest better metals may obtain from any jeweler or watch maker. The (i f  yon have gearing) so as to increase the speed of the 
for the purpose, can you suggest a ·  simple method of washing of the emery fOl. fine grinding is very difficult. engines withont increasing speed of drnm. 6. What 
cooling these more quickly' A. Yon can emliloy a It should be washed from the finest flour emery. Place kind of oil is best? I use black oil. A. There are so 
very thin strip or wire of brass and multiply I ts expan- a ponnd in a glass jar (preserve jar) , fill it with water, many kinds of oil in market, that we cannot say which 
SiOIl by levers, such a strip may be made to beat and stir geutlywith a small stick made like a padd le, allow is·best. '7. What is best to do, and how can a slipped 
cool very rapidly. a:littJe water to trickle into the jar, let the toP.scum run eccentric be remedied immediately without lOSing time ! 

(22) C. G. asks for a non-poisonous liquid away, set tbe jar in a di.h, and slowly stir while the A. Set your eccentric right and mark eccentric and 
glue to take the place of a gum arabic mucilage, one water is ronning into the jar. From the pound of shaft, so that if it slips you can set it in place by the 
that will not thicken in bottles when col d .  A. Fill a flour emery, wash over abont one ounce for the finest. marks. 
glass jar with broken up glne Of best quality, then 1111 Then in another dish a,bout two ounces for the next (40) W. M. S. asks : Can an en�ine, h aving 
it with acetic acid. Keep it in hot water for a few finest. The balance will be nseful for a third qUality. to draw its water, and thereby )lxpending some of its 
hours until the glne is all melted, and yon will have an The time required for polishing a lens of 1 inch diame- own power, throw a more effective stream than when 
excelleut I(lue always ready. ter depends entirely npon the fineness of the last the water is forced into the pumps by ontside forces? 

(23) J. E. , Jr.-The· answer was intended emery finish. Hall an hour to two and a half hours A. No ; whatever pressure i� thrown on the suction by 
for you. Yon must adapt your battepv to the purpose may be required. A cosmorama lens is unfit for an an outside force is so mnch relief to the power required - J  obJ·ect glass o r  a relector, and will not b e  achromatic t k th . d Imil d·t ·  for which you uee it.  It you want to run single incan. 0 wor e engme un er s ar con 1 IOns. 

in either case. It can be easily silvered, as stated in descent lamp, you must use a large number of cells 
SOIENTIFIO AMEBIOAN. 

(41) Azof, of Russia, writes : 1. 11. I am 
connected in seriE's. If you take tbe current through a putting down a cupola, using an old boiler sheU, 3 feet 
small resistance, the battery will mn down very qnickly. (32) W. McC. asks if there is anything bet- 6 inches diameter; inside measure after lining will be 

(24) M. 1.-You can deaden the noise be- ter than a boom derrick for hoisting a weight, say two 2 feet. I have two rows of tnyeres, 15 in each row, 4J.\i 
tween rooms by uailing wall strips on the Side of the tons. I want to swing it in a radius of twenty-four feet inches by 3 inches, made by leaving out third brick in 
beams and lIIling iu with boards, and plastering from the corner of a wooden bnilding that is not over each row. What wind shall I require to work most ad­
with common mortar abont two inches thick on twelve feet high. We have plenty of steam power to vantageonslyr b. How much iron ought I to melt per 
top of the board 1I1ling. Yon will have to take up the work with, and would like to get something cheap. A. hour? What should be the charges? Fuel anthraci te.  

We doubt if you can do better than to use boom der- o. I h'lve an English fan 26 illches diameter with 12 floor to do this. You may accomplish the same thing rick. It is mad!' with a mast. and a braced boom for inches ronnd di scharge, calculated bv the maker to run by lathing between the beams from below, and plaster- lightness, using two sets of tackle for swiuging in or down 3 tons per honr at 2,500 revolutions. With this ing. Then lath lind plaster npon the face of the beams, ont from the center. Drawings of a 30 foot hand der- fan I wish to blow cupola and three smiths' flres. What making two thicknesses of plaster. A second ceiling rick, which we think would answer your purpose, were speed should the fan have for smithy and cnpola to­will anewer the same purpose if you do not wish to published in SCIIllNTIFIO A.lII.EBICAN SUFPLE:MENT, No. gether, and what speed for smithy alone, and what ar­disturb tbe ceiling or floor. This can be put on by 
nailing wall strips to the ceiling, and latb and plaster. 880. rangements of tubing would suit? A. a. A pressure 
Another way Is to lay an entirely new floor with a (33) T. G. asks (1) how to make. those wax 01 7 0r 8 onnces per square inch of coke ie nsed, and 
second set of beams above the original floor, beams crayons which are used to work one on top of the other with coal 12 to 16 ounces. b. Average not over IJ,D 
not tonching the old floor. without disturbing the nnder color. A. The wax tons per hour with your dimensious of cupola. This 

crayons or pencils arel made with paraftin or sperma.- may be increased by careful manipulation to 2 or 2J.\i 
(25) J. J. L. asks for information concern- ceti, pipe clay, and thll various colors. The clay must tons. Your blower is sn1llcient for three tons if the 

ing the manufactnre of milk sngar from· the whey be white ; j ust enongh of the paraffin or spermaceti is cnpola were largeenoogh. c. Your fan is ample for both 
which is produced In cheese factories. A. Milk sugar, used to hold the clay and colors, to be decided by cupola and three forge fires ; 2.600 revolutions wil l  be 
or lactine, is largely manutactured iu Switzerland. It i s  experiment ;  we cannot give the exact details.  They fast enough for all your work, and might be reduced 
also made In tbe United States to a limited extent. The are manufactured and imported from France and Ger. one-quarter or one-third when forge fires only are in 
process is, to strain or 1I1ter the fresh whey to remove many. 2. Also what is the composition used in mak. use, but the blast to fires should be regulated by a 
all traces of curd. ThE'n evaporate in pans at a moder- Ing tiles or plates for coal burning stovesr A. Stove valve at or near the forge. 2. In using emery wbeels,  
ate temperature,l00· to 175· Fab. ,nntil crystals begin to -linings are 1Ire brick Or tiles made of fire clay. should thtl upper side of the wheel run to or from the 
form,;place in the pans small eJean stickB for facilitating workman r A. Run top of emery wheel from the work-
tbe process wbile the liquor is cooling. Let the cool- (34) P. C. A. asks : 50 horse power West· man. 3. Wllat will be tht' horse power of a horizontal 
ing be carried as far as posslble:without freezing. Then inghouse engine using steam at 70 pounds pressure engine whose cylinder is !lJ,D inches by 16 inches, revo­
draw off the liquor, and wasb the crystallate with clear from 60 horse power, 12 flue boiler. Cylinder exhansts Intions 95 per minute. and will a boiler with . one flue 
cold water by placing in a filter cloth and sprinkling into a 86 inch by 8 foot boiler having twenty-four 3 only 14 feet 6 inches by 4 feet S inches be large enongh 
the water over tbe crystals just enongh to wash off the inch flues M inch thick, and a rotary exhaust fan in for this engine ? A. With 50 pounds average pressura 
whey. Spread the crystallized crude sngar npon c loths chimney opening: Would the air drawn throngh the on piston,21 horse power. If fired nnderneath shell and 
to dry. For purification and bleachil1g, dissolve tbe flues by the fan be sn1llciently heated for economical use return through fine, it would answer; l.nt if the furnace 
crode1!ugar in boiling water considerably under satura. in a lumber dry house ' A. According to your state- is inside the flue, it is teo small. It wonld be better if 
tion. and 1I1ter, through animal charcoal (bonE' coal); ment, we donbt the economy of your proposed ar- increased in length 4 feet or 5 feet. We think you 
and also througb II cloth filter, to remove all traces of rangement. The temperature of the air delivered by have at least three times the amount of tuyere opeuing 
bone black. Evaporate the 1I1trate at 1600 to 1700 Fab . the fan would he too low for rapid drying, It you into cupola that you should have, though in this re­
to saturatiou , continuing the evaporation under a lower_ can give ample time for drying, the arrangeBtent will spect much depends npon the kind of fuel. In respect 
ing t�mperature until tbe entire crystallate is deposited. work well, and tbe effect on the lumber better than to charging, we cannot advise you. as mnch depends 
Use smllll sticks of wood, preferably willow, to faclli. drying very rapidly. upon shape and height of cupola and character of fuel. 
tate. crystallization. Draw off the liquor, and dry on (35) F. A. W. asks the date and most im- We recommend you to obtain a copy of Spretson on 
linen cloth. portant facts of the trial of horse power '/18. locomotive, Casting and Founding, published by Spon, London, 

(26) T. D. wlites : I have a rubher thrashing that took place in Baltimore, Md., uearly fifty years and West on American Foundry Practice. They will 
belt 6 inches wide and 126 feet long, 4 ply. Will a 5 or «I ago, with assistance of Mr. Peter Cooper. I lost the give yon mnch information on the subject. 
ply 5 Inches wide, same length, give as much power as illustrated sheet he gave me. A. 'fhe trial  took place (42) S. F. H. asks : 1. What is the size that 
the 6 1nch r I would like to use as narrow belt as possi- on 28th of Angust, 1830, in a run from Baltimore to book billders use for putting on gold lean A. It is al. 
ble on account of the wind affecting it. A. The heavy Ellicott Mills, distance of 13 miles,  time one honr and bumen, the white of an egg. 2. How is an electrotype 
5 inch belt will transmit liS mnch power. as the light 6 15 minutes; shortest tlme for any one mile, 4J,D minutes. made from a relief plate in photo-engraving, or is the 
inch belt. It must be also ron proportionally tighter On the return trip, time was 61 minntes for whole dis· electrotype made from a plaster cast, and how ? A. 
tbau the wide belt. The thick belt under the greater tance. Shortest time for any oue mile, 3 minutes and A wax monld is taken from the rel ief plate, and then 
straiu will not wellr as well as the thin one. You may 50 secon d s ;  one engine, 814 inch CYlinde� and 14M covered with very fine plumbago by means of a bmsh 
also lind trooblt- with the lacing if a quick speed is inch stroke. You will find foll account in Brown's or air blast. The copper is deposited on the plumbago 
used. The journals also suffer with very tight belts. History of Locomotive in America. by meaus of a battery. When the !III-ell is sn1llciently 
Better make all the pulleys larg�r by 20 per cent and nse (36) A. F. wlites : I have a small vertical thick, it is ren;toved from the wax .' JilIed in at the 
a '  ply 5 inch belt. engine, 3xS ; is it large enongh to run a small boat? 1 . back with type metal. 

(27) C. P. asks \vhat ingred ients to use for How large a boat will it driver A. With plenty of (43) G. H. J. asks : 1. Will 3 cells of the 
stamping on dark and l ight goods, from paper patterns, boiler, a boat 16 or 18 feet in length and 4M feet beam. Law battery answer for pJating small articles, s., a 
that will not rnb off. A. Raw starch with a very small 2. Can I drive direct on shaft, or will I have to gear offr watch case' A. Better nse a continnous current bat­
portion of gum sugar or even cooked starcb mixed A. Drive direct. 3. How fast would the engine have tery, like the Daniell or gravity. 2. Can I increase the 
with i t, with enough water to make it pasty, will make to ron ? A. 350 to 880 revolntions per minute. 4. What power by using larger sillCS? A. Not to any great ex. 
it stick; for dark goods . . The same mixed with indigo would the dimel1sions of boiler have to be ? A. Boiler tent in the battery referred to. 3. Can I increase tbe in. 
blue will mllke a good stamping mixture for white with not less than 58 square feet of heating surface. ten�ty by using some other liquid in the place of the 
goods. (37) J. T. writes : A propeller engine cut- off sal ammoniac solution, and at the same time make the 

(2S) P. J. F. asks : Can you inform me how cam Is generally opposite the crank when on dead cen- battery morE' constaut? If so, what liquidf A. Bett er 
to construct II smhl! battery snfficient to nse for plating ter. Now. what is the object in having it set behind use some other form of battery. 
in silver, nickel, etc . '  Have heard the Leclanche bat· the crank instead of the front? A. Probably to cut off (44) L. P. Jr; , asks (1) if there is any 
tery was bes t for tbis purpose. that is, for plating small later in the cylinder. We could not say positively cement that can be nsed on glass and is not solnble in 
articles, snch as buttons, hlfe blades, etc. A. Use a without knowing the arrangeBlent of yonr cut-o.:ff gear- bisnlphide of carbon. A. Gelatin dissolved in acetic 
bichromate battery with porous cell. Tbe Leclanche Ing. acid 'makes a cement insoluble in bisulphide of car­
is not adapted to electroplating. (38) E. E. R. writes : If one has an engine bon. 2. Also, if there is any way to insulate a steel 

(29) A. H. D.asks : Have you any knowledge I (slide valve) larger than he needs for his work, which magnet so that it will retain its strength, if inserted in 
of a preparation, which if applied to paper will render Is the more economical-to take off pressure from a piece of cast iron' A. There is no way to Insulate 
an electrical current visible on ihe paper? I have · tried boiler, or to keep the pressure as nsual and slack tbe the maguet. 
the following: in nitrate of ammonia, ferricyanide, gly. speed on the engine ? And is there much difference (45) H. R. E. asks (1) how many cells of 
cerine. gum tragacanth, and water, but it does not give between these two ways ? A. Keep up the pressure, the plunge:bichromate battery, size of carbons and zincs 
tbe desired results, as tbe paper must be wet, or it will and arrange your valves to work more expansively, 8x6 inches, I require to produce incandescence in a 
not prodnce a color. A. We know of nothing for this will be most economical. 2. And, taking any com- lamp similar to Edison's' A. Six cells will operate a 
purpose that can be used dry. mon slide valve engine run to its rated power and using ,  3 candle Incandescent lamp. 2. Also, how to make a 

(30) J. D. R. asks about the largest loco- a certain amount of fuel per horse power, what part medicalmagueto electric machine for family use? A. 
tive in the New World-its weight, dimensions, when more fnel (approximately) would it take per horse Conault any work on physics or electricity, or the back 
made. its running time, number of cars it draws, and power when monlng the same engine to one·haIf its numbers of the SotENTIIJ'IO AXIIBIOAN SUFPLlIlIIENT. 

capacity? A. When running at one-half capacity, it The subject is too extensive for our Note and Query where it \'lIns. A. We believe the largest engines in will take a trifle more fnel per horse power, but the columns. . 
the country are on tbe Central Pacific Rai l road. Cyl in- amount of difference will depend upou the surround. inder 19 incbes diameter by 30 inches stroke, 8 driving ings, radiation of cylinder, pipes, etc. wheels 54 inches diameter, weight in working order 
12S,OOO ponnds ;  built at railroad s bops , Engines now (39) W; F. asks : .1. About how many lind 
building at the shops of same CompKOY: Cylinder 21 what kind of questions are asked in examination' A. 

(46) A. J. N. asks how the supersaturated 
solution of b !cmomate of potassium is made, the same 
as is used by 1Il. G. Tronve in his illuminated jewelry ' 
A. DiII801ve bichromate ot potash to · saturation in hoi 
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water. Let the solution cool. When the sulphuric 
acid is added, the solution will become hot, and redis­
solve most of the crystals formed on cooling. 

aniline colors. One part of shellac to eight of alcohol 
is a good proportion. The varnish should be poured 
on and placed evenly over thelllass, and the super11nons 
qnantity retnrned to the bottle. It must not be painted (47) W. K. R. writes : Supposing that a 

man had the power to fiy through space at the rate of on. 

1046'55 statute miles per hour, in same direction that (54) L. V. T. writes : 1. I scnd a piece of 
the world revolves, starting from New York city at 12 wall paper, and would like to know if·there is any ar­
M., and having ilown one hour, would stop lind ask senic contllined in the green color, lind what are 
what time it was, would he not get the reply that it the Symptoms of arsenic pOisoning? A. The green 
was 12 O'clock? He ilew another hour, and asked the spots on the paper are so smllll and so few that we 
time; he was told it was still 12 o'clock, and so on think there is very little danger of pOisoning from this 
until he came to his starting point, New York. He has source. To determine the quantity of arsenic in the 
traveled all through day time, but when he gets to wall paper sent, a chemical examinat�on would be ne· 
New York he is told a night hll� passed. H ow do you cessary. The symptoms of IIrsenical poisoning, accord· 
account ror the day gone by and the diiference in time? ing to Taylor, are ilrst faintness, depression, nansell, 
A. As you have put the proposition, why not place the and sickness, with an intense burning pain in the region 
man on top of some high steeple! In this case he will of the stomach, increased by pressure. The pain in 
be paseing throngh:space at a rllte of 1046'55 miles an the IIbdomen becomes more and mor.e severe, and there 
hour in slime direction as revolntion of earth. His reo is a violent vomiting. In chronic cases there will be 
lation to objects below him will remain nnchanged, but inilammation of the conjuctiVlB, with suffusion of the 
his reilltion to time will be ever changing. It will be eyes and intolerance of light; also with more or less 
midday when he is on the nearest approximate side to irritation of the skin. 2. Can you tell ns of a snb,tance 
snn, and midnight when he is in exactly the opposite face to mix with Portland cement that will set middling 
of earth. If, however, he ilies at rllte stated in oppo· quick and stllnd weather, and become hard and dura· 
site direction of rotation of earth, which i. probably ble ? Sharp sllnd and Portland cement with plaster of 
what yon wish, he will remain on midday line, while Paris, we have tried, but the plaster freezes and swells 
the earth will be rotating constantly below him. Dnr- in winter and bursts the socket. Is there IInythlng we 
ing the mem time it is New York or any point from could mix with the sand and cement to improve it ? A. 
which he mllY have started which has fonnd the mid- The following cement will probllbly snit your wants : 
night line, and which therefore counts one day as hav- 63 parts well burned brick and 7 parts litharge pulver· 
ing elapsed. ized and moistened with linseed oil. MOisten the sur-

(48) S. A. R. asks : 1. What is the power faces to which it is to be applied. Also see article on 

and probable cost of a dynamo cllpable of running II 
Cements, page 2110 of SCIIINTIFIC AMEBICAll' SUl'PLII:­

dozen incandescent lamps? A. Probably $200. 2. lIIEN�
, 

No. 183. 
What power of motor would be necessary for running (55) W. R. S. asks whether or not any one 
such dynamo ? A .  1� to 2 horse power. S .  What size hilS sncceeded i n  photographing i n  natural colors. If 
lamp is most suitable for an ordinary sized dwelling, it ha� been done, what was the modus operandI? A. 
more than one lamp per room being preferred? A. Not very successfully. See back Nos. of the SCIEN-
15 cmdle power. TIJl'IO AMElIIOAll' and SCIEN�IFIO AlIIERIOAlf SUPl'LE' 

(49) G. W. L. asks (1 ) how to change the l!EN� ' for information. �e send you catalogue. 2. 
surface of iron lind steel to a black color. A. See 

In Sl1Pl'LEXEN� No. 149, under the heading Simple 

answer to query 48 in SOlEN�IFIC AlIIEBIOAlf lor March Electric Light, four or six bichromate cells of the size 

29. 1883. 2. Is there auything that will protect finished given are said to be necessary. Would a single cell, 

iron from rusting ? A. See SCIENTIFIC AMERIOAN Sup-
four or six times as large as the one recommended, 

l'LEMENT, No. 226, for reCipes of Varnishes for Protect-
answer the purpose jnst as well ? A. No. 3. Where, 

Ing Iron. and by whom, is the Ohemical News published ? A. 
Editor, Willillm Crookes, Boy Court, Lndgllte Hill, Lon· 

(50) G. P. W. asks how to treat fence posts don, .Eng. 
to make them last longer in the ground. Some boil in (56) W. L. T. asks : What is crocus ? 
coal tar, others char the ends with ilre, others say put 
the top end down. A. We would recommend the A. The term, as employed in the mechanic arts, usnally 

coal tar treatment, lind why not at same time put top refers to a preparation of the oxide of iron nsed for pol­

end downWard ? You would then hllve a Tery good ishing metals aodgems. Bnt the term is generic and 

combination. 2. I want a recipe for an embalming not specific, and means, from the Greek, " saffron," a 

iluld, to use as an undertaker npon human bodies. color. It is applied alao to an oxide of copper and an 

.A. See A New Method of Embalming Bodies and oxide of antimony. 

Preserving 'l'issues, page 69, SCIENTIFIO AmlBIOAN, (57) D. S. asks : 1. Are all kinds of small 
for February 4, 1882. Also, Brunelli's Process of Em- castings made to any extent direct from the Bessemer 
balming, page 169, SCIENTIFIC AmlBIOAll', March 18, converter into the ordinary sllnd moulds? If not, why 
1882, lind Embalming in Italy, page 52, SOIJllNTIFIC not? A.. Bessemer steel demands so high a heat for 
AlIIEBICAN, July 22, 1882. iluidity sufficient to pour small cllstlngs that ordinary 

(51) W. H. writes : 1. When celluloid col. Band moulds will not contain the metal in shape. 

lars hllve been worn a short time, they till'll yellow. Ground sUlca Is used for Bessemer steel moulds. 2. As 

Can they be restored to' their original color? A. If the I nnderstand, malleable castings are simply ordinary 
castings pnt throngh a process to extract a part of the coloring does not disappear when the affected portions 
cllrbon. Ifthls is so, and the Bessemer converter de­are rub bed with a woolen cloth and a littie tDipoli, and 

then polished with a clean woolen rag, the injury is a carbonizes the iluid metal to begin with, why should 

permaneut .one. 2. How are the sticky ily papers made not all kinds of castings be made direct into sand 

that are sold by drugstores ? A. Boil J,& ounce small moulds from the converter? A. The material of Bes­

chips of quassia in 1 pint of water, and add 4, ounces semer steel and that 01 malleable cast iron is radically 

glycerine. S. What nUltal is it that mixed with tin diiferent, fully as mnch so as brllss and bronze, or lead 

prevents it tnrning lead color, but makes it look whiter lind Britannia metlll. Not only is the resultant ma­

and more like silver when the IIrticle has been nsed terial difierent, but the materiala of the compositions 

some time ?  A. An imitation of silver is made by com- are difierent. Treatment appropriate to the one is en­

bining 3 ounces tin with 4 pounds copper. So that it is t!rely un:lltted to the other. 

possible that by lidding copper in suitable quantities the (58) N: D. T. asks for a recipe for making 
desired result will be obtained. soap bnbbles, such as are nsed for chemical experi-

(52) R. S. B. writes : 1. I want to make ments. A. One gramme dry Marseilles soap is dissolved 

canstic soda liquor for boiling goods. I know that car- in 100 grammes warm water; this is illtered, and to 

bonate of soda boiled in lime aud allowed to settle will every 100 cubic centimeters of this solution 40 grammes 

produce the liqnor. What is the best way to do this ? white sugar is added. Bubbles made with this liquid 

A. The most convenient way for you will be the best will lllst several hours. 

way. It is immaterial in what kind of vessel the opera- (59) E. S. A. asks how the cement is manu· 
tlon be performed. 2. Will the liqnor be as strong this fllctured, or where I can obtain it, which Is used to 
way as by pntting in 70 per cent sodll ? A. We believe paper iron pulleys to prevent the belts from slipping? 
it  will be. 3. Will it  be free of lime, as the lim e  will Also the kind of paper used for tbe same. A. Use 
!!poi! the goods I want to cook? A. Unless exactly the Iuird wrapping paper and glne. Roughen the surface 
right amount of lime is used to slltisfy the . sodium car. of tbe pulley with a coarse file. Then draw the paper 
bonate, there will be danger of an excess of lime. To tightly IIround the pnlley,

' 
brashing the glue quickly 

obviate any difficulty of this sort, the utmost care must upon the pulley and upon the pap�r, so that every layer 
be used to employ the proper proportions of each. will be perfectly glned together; put on eight or ten 

(53) R. B. R. writes : In my letter to you thicknesses. 

suggesting what seemed to me to be the natural ar- (60) E. D. L. asks if there is any .prepara­
rangement of the colors of the spectrum as applied to tion that yon can put on a wall tha t hilS been white . the mnsical scale, the order of colors should have boen washed, to make pa per IIdhere to it, and thus avoid the reversed in the list given, so as to relld: tronble of scraping tbe walls. A. The whitewash 
Notes. Colors. Sou:c.d vibrations. Light vibrations. mnst he scratched with a stifi brush, to remove every 

A Red 106% 458 trillions. pllrticle of loose lime from the surfllce, after which it 
B Orange 120 506 should be thoroughly swept down witb a broom and 

Semitone. Semltone. Semitone. tben coated with glue size prepared by breaking up 
C Yellow 128 535 " glue Into small pieces, pntting them in a vessel with 
D Green 144 577 sufficient cold water to j nst cover tbem, and in the 
E Blue 160 622 morning tbe glne will be soft enough to melt readily 
F Indigo 170% 658 with a moderate heat; then reduce to desired consist-
G Violet 192 'l27 tency by adding lUi table amount of water. 

The vibrations per second In tliis list increase in the MINERALS, ETC. -Specimens have been · re-
same direction; and you will observe thllt the diifer-
ence in both series of vibrations between B lind C shows 

cei ved from the following correspondents, and 
the semitones. Tbis is evidently no accident on the examined, with the results stated : 
Pllrt of natnre, bl lt clearly an indication that she in- Mrs. J. A. H. -The mineral is simply a very pretty 
tended we should stndy sound mnsic and color music piece of crystallized quartz, and is of no value except 
in connection, and not as sepllrate IIrtS. Will yon as a curiosity.-E. A. B.-Realgar is found prinCipally 
kindly inform me how I can obtain seven distinct in Europe, in Austria anel in Saxony. It Is valuable as 
transparent shades of each color? I cannot get the in- a mineral, being worth 25 cents to $2.00 per specimen. 
formation from the pllinters. Wonld gelatine pllper The ease with which It could be prOdllced artificially 
enable me to do it? A. Your investigation, if novel, would prevent it from ever becoming commercially 
is an extremely interestinl( one. We would suggest valnable:-A. O.-The specimen appears to be clllY 
that excellent efiects may be obtained by coating glass colored with oxide of iron or decomposed iron ore. Its 
with ordinllry shellac varnish (made ,with bleached nllture cannot be positively determined unless it be 
shellac) tinted with aniline dyes. The dyes you can chemically examined.-L. F. K.-The brown specimen 
ellsily select of the shade that seems to you most desha· is a close grained silicious material colored by iron, and 
ble. The glass must be slightly wllrmed before apply- is of no vlline as au ore. The other &pecimen is ' born­Ing' the varnish. The strongest alcohol shonld be used blende and ;miclI. - G. A. S .-The speCimen is Simply 
#or dissolving the shellac and the powdered (not liquid) i clay (alnminum Silicate) colored with a little Iron oxide. 
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I N D E X  O F  I N V E N T I O N S  Crank disk, H. Tabor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,313 

For which Letten Patent oC the 'Vntted 

State. were Granted 

April 22, 1 8 8 4, 

AND BACH BEARING THA'1' DATE. 

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

Cultivator or harrow, wheel,  C. La Dow . . . . . . . . . . .
.. 297,524 

Cupboard, Dow &; Gorgas . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,2(() 
Curtain 1Ixture, T. L. Quigley. . .  . .  . . . . . . . . . . . . . .. . . 297,163 
Cutter. See Oatmeal cutter. 
Cutter head, M. S. O'Neil . . . . . . . . . . . . . ' . . . . . . . . . . . . .  297.5S4 
Cutting board, G. W. Cody . . . . . . . . . . .  . . . . . . .  . . . . .  297.851 
Dictionary stand. E. D. Swain . . . . . . . . . . . . . . . . . . . . . . .  · 297,M1 
Digger. See Potato dIgger. 
DisiufectinK sewers, Collings & Pike . . . . . . . . . . . . . . . 297,229 
DIstillation of WOOd, apparatus for the, R. Hal-

dane. . . . .  . .  . . .  . .  . .  . . . . .  . .  . .  . .  . . .  . . . .  . . . . . . . . . . .  .. . .  m,517 

Door lock, sliding, J.  H. Dougherty . . . . . . . . . . . . . . .  297,239 
Door securer, W. Starrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,465 

Adding machine, W. H. Beatley . . . . . . . . . . . . . . . . . . . .  297,842 llouble headed gange, G. S. Forrest . . . . . . . . . . . . . . . . 297,3'l1 
Air COOling device, W. V. Wallace . . . . . . . . . . . . . . . . .  297,476 Double-tree,  S. M. Firey . . . . . . . . . . . . . . . . ; . . . . . . . . . . . .  297,512 

AIr medicator and Injector, B. McGregor . . . . . . . . . .  29'1,42'1 Dough mixer, F. F. Bussey . . . . . . . . . . . . . . . . . . . . . . . . .  297.518 

Alarm. See Burglar alarm. Draught equalizer, C. Olson . • . .  , . . • . .  , . . . . . • . . • .  , . • .  297,286 
Animal shears, W. F. Wlnckenden . . . . . . . . . . . . . . . . . 297,327 Drill. See Grain drill. Ratchct drill. 
Ash pan, steam emptying, J. Desmond . • • • . • . • • . • •  297,50'1 Drilling machine, suspended, Gordon & Hobbs ... .  297,888 
Axle lubricator, car, W. G. Mitchell . . . . . . . . . . . .. . . . 297,527 Dust arresting machine, J. S. Brandstaetter . . . . . . 297,228 
Axle yoke, H. K. POIter . . . . . . . . . . . . . . . . . . . . . . .. . . . .  297,160 Dust oollector, Ortman & Taylor . . . . . . . . . . . . . . .. . .  297,486 

Bag. See Mail bag. Jllgg and sugar beater, C. Deis . . . . . . . . .. . . . . . . . . . . . 297,115 
Bag turnlng)nachlne, S. T. Lookwood . . . . . . . . . . . . 297,141 Electric cable, S. F. Shelboume . . . . . . . . . . . . . . . . . . . .  297 .177 

Bale tie, J . White , . . . . . . . . . . .  . . . . . . • . • • • • • • • • .  . . .  297,208 Electric CirCUits, junction box for. A. P. Wright .. 297,M7 

BaJlng press, H. V. & C. F. Scattergood . . . . . . . . . . . . 291,299 Electrlo oonductor, anti-induction, S. F� Shel-
Barrels, apparatus for plugging and tapping, N. bourne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,176 

W. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,4(() Electrlo conductors, conduit and attachment for, 
Bed pan, J. E. Drakeley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,119 S.  F. Shelboume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,183 
Belt fastener, E. Mayuz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,146 Electrio conductors from induction, protecting, 
Belt, traveler's treasure, A. H. Kepley . . . . . . . . . . . .  297.268 S. F. Shelbourne . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  297,184 

Berth, folding. H. S. Hale . . . . . . . . . . . . . . . . . . . . . . . .. . .  297,256 Electric light and telegraph post, combined, S. F. 
Billiard oue tip, D. Dessauer . . . . . . . . . . . . . . .  . . . . . . . .  297,508 ShelbOurne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297.182 
Bleaching raw cotton, J. C. Vanlohe . . . . . . . . . . . . . . . .  297,319 Electric light fixture, P. H. Klein, Jr . . . . . . . . . . . . . .  297,269 
Blind slat lock and operator, I. Van Kersen . . . . . . .  297,204 Electrlo light tower, J. S. Adams . . . . . . . . . . . . . . . . . . . 297,882 
BUnd stop, T. Massey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,145 Elevator. See Excavating elevator. Water ele-
Blook. See Building block. vator. 
Blower, fan, J. E. Studley . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,310 Elevator safety clutch, J. W. Simmons . . . . .. . . . . .  297,459 
Blower, rotary, R. E. Harris . . . . . . . . . . . . . . . . . . . . . . . . . 297,392 Embroldery, M. H. Pulaski . . . . . . . . . . . . . . . . . . . .. . . . . . 297,446 
Board. See Cutting board. Game bOard. Lap Engine. See Gas engine. Portable and traction 

board. engine. Rose engine. Rotary engine. 
Boat. See Canal boat. Engine, I. De Gralf. . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . .  297,506 
'Book clasp, extensible, J. M6nch . . : . . . . . . . . . . . . .. . . 297,431 Engine, combined straw and coal or wood burn-
Boot oleaner, Kupterle & Dowler . . . . . . . . . . . . . . . .  297.135 lng, M. Rumely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297.170 
Boot or sb oe, F. Packard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,156 Engraver's tool, W. Wildt . . . . . . . . . . . . . . . . . . . . . . . . . . .  297.213 
Boot or. sboe, W. H. Wetmore . . . . . . . . . . . . . . . . . . . . . .  297.207 Excavating elevator, G. H. Kanmacher . . . . . . . . . . . 297,410 
Boot or shoe coasting guard, W. Lawrence . . . . . . . .  297,422 Exoavator and dredge, R. R. Osgood . . . . . . . . . . . . . .  297 .287 
Boot or shoe heel plate, S. D. Mehew . . . . . . . . . . . . .  297,150 Extension suspensory rod, C. La Dow . . . . . . . . . . . . .  297 .186 
Boots or shoes, machine for oleaning and black- Fan. automatiC, W. B. Greene • . . • . • • .  ' . . . . . . . . . . . . .  297,866 

lng, J. Hargrave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,890 Fanning mill, W. H. Keny. . . . . . . . . . . .  . . . . . . . . . . . . .  297,411 
Boots, shoes, eto., forming felt, D. F. Messer .. . . . .  297,280 Fancet, J. M cGinley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,426 
Bottle, T. L. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,174 Feed water heater, R. G. Ewer . . . . . . . . . . . . . . . . . . . . .  297,246 
Bottle opener, W. H. Hannan . . . . . . . . . . . . . . . . . . . . . . 297,399 Fence, barbed, H. M. Underwood . . . . . . . . . . . . . . . . . .  297.203 
Bottles for aerated or gaseous liquids, stoppering, Fence, flood, J. Snider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,168 

R. J. Sankey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,298 Fence, iron, T. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,295 
Box fastener, T. Humphreys . . . . . . . . . . . . . . . . . . . . . . . 297,262 Fence post, F. S. Smith (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,471 
Bracket. See Lamp bracket. Fences, macblne for mait1ng wire, H. Smith . . • • . .  297,461 
Brake. See Car brake. Vehicle brake. Fences, warning device for barbed, C. H. Baoon . .  297,487 
Brlok kiln, J. S. Lester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,423 . Filtering apparatus, }'arquhar &; Oldham . . . . . . . . . 297,868 
Brick machine, W. Andrus . . . . . . . . . . . . . . . . . . . . . . . . .  297,218 Filtering apparatus, liquid, ]'arquhar & Oldham . .  297,364 
Bridge, suspenSion, G. Wegner . . . . . . . . . . . . . . . . .. . . . .  297,479 Finger ring, C. Prahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,446 
Bulldin� block, W. Stranders . . . . . . . . . . . . . . . . . . . .. . . 297,808 FIrearm, magazine, J. M. Marlin . . . . . . . . . . . . . . . . . . . . 297,424 
Building, flreproof, G. W. Rader. . . . . . . .  . . . . . . . 297,449 FIre escape, portable, F. I. Freeman . . . . . . . . . . . . .  297,126 
Burglar alarm, H. E. Taber . . . . . . . . . . . . . . . . . . . . . . . . . .  297,811 Fire extinguisher, automatic, W. Neraoher . . . . .. . .  297,432 
Button. J. Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,844 FlIer for twisting silk, H. Llautler . . . . . . . . . . . . . . . . . .  297,1(() 
Button fastener, J. F. Tbayer . . . . . . . . . . . . . . . . . . . . . 297,814 Forge, portable, 1'. H. Bullock . . . . . . . . . . . . . . . . . . . . . .  297,494 
Button machine, D. H. Campbell . . . . . . . . . . . . . . . . . . . 297,496 Furnace. See Glass furnace. 
Button setting Implement, J. F. Thayer . . . . . . . . . .  297,815 Gange. See Double-headed gange. Railway track 
Buttons, machine for making, D. H. Campbell . . . .  297,195 gauge. 
cable grip levers, pawl tor, Root & Tucker. ' . . . . .  297,452 Game board,!L. P. Valiqnet . . . . . . . . . . . . . . . . . . . . .. . . . .  297,475 

Cables, laying subterranean, S. F. Shelboume . . . .  297,179 Gas, apparatus for the manufacture of, H. M. 
Calipers, C. Bovensiep . . . . . .  . . . . . . .. .. . . .. . . . . . . .  297,492 Pierson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,444 
Canal boat, A. MoDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,279 Gas engine, S. L. Wiegand . . . . . . . . . . . . . . . . . . . . . .. . . . . 297,829 
Capsule machine, J. H. Glover . . . . . . . . . . . . . . . . . . . . . . 297,880 Gas, generating, Pratt & Ryan . . . . . . . . . . . . . . . . . . . . .  297,162 
capsules, machine for moulding gelatine, W. A. Gas governor, J. S .  Connelly . . . . . . . . . . . . . . . . . . . . . . 297,118 

Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,818 Gea., driving, F. Jenkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,407 
car brake, J. Stroecker, Jr . . . . . . . . . . . . . . . . . . . . . . .. .  297,192 Glass furnace, J. DalzelL . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,114 
Car brake attachment, Holcomb & Miller . . . . . . . . . 297,180 Glass lamps and lamp founts, mould for the 
Car ooupllng, Brower & Dunlap . . . . . . . . .. . . . . . . . . . . . 297,226 manufacture of. J. F. Miller . . . . . . . . . . . . . . . . . . . 297.430 
Car oonpllng. G. Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . .. 297,247 Governor, marine engine, Bell & Fuller . . . . . . . . .. . .  291,843 
Car coupling, T. L. McKeen . . . . . . . . . . . . . . . . . . . . . . . .  297,428 Grain binder cord holder, R. W. Maske . . . . . . . . . . . .  297,144 
Car coupllng;R. T. Morrison, Jr . . . . . . . . . . . . . . . . .  297,152 Grain drill, T. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,486 
Car conpling, E. L. "  Raynsford . . . . . . . . . . . . . . . . . . . 297,293 Grain header and harvester, P. E. Drouet . . . . . . . .  297,510 
Car coupling, G. W. Smillie . . . . . . . . . . . . . . . . . . . . . . . . .  297,805 Grain scourer, G. A. Dawson . . . . . . . . . . . . . . . . . . . . . . .  297,853 
Car coupling, S. L. Wiegand . . . . . . . . . . . . . . . . . . . . . . . . .  297,828 Grate, L. Bannister . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,3(() 
Car starter and brake, J. W. & G. R. Strlckle . . . . . .  297,809 Grate, lire, G. Alexis-Godlllot . . . . . . . . . .. . . . . . . . . . . . . .  297,MB 
Carpet fastener, H. A. Schwebs. . . . . . . . . . . .  . . . . . .  297.458 Grindstones, knOCkdown frame for. F. M. 
Carriage top, H. MoCurry . . . . . . . . . . . . . . . . . . . . . . . . . . 297,147 Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,466 
Carriages, material for covering, E. W. Harral . .  297,257 Gun locks by reCOil, mechanism for operating, H. 
Cart, dumping coal, W. S. Shoemaker . . . . . . . . . . . . . .  297,589 S. Maxim . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 297,278 
Cartridge shen. P. Boca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,845 Halter fastener, M, C. Hayes . . . . . . . . . . . . . . . . . . . . . . 297.259 
Case. See Organ case. Show case. Tioket case. Hame ollp, C. W. Massenheimer . . . . . . . . . . . • . . . .  , . . .  297,277 

Watch case. Handle. See Saw handle. 
Cash system, T. M. Kenney . . . . . . . . . . . . . . . . . . . ... . . .  297,52'l Hanger. See Clothes hanger. 
Catamenial sack, C. H. Levy . . . . . . . . . . . . . . . . . . . . . .  297,274 Harness obecking device, Floyd & Barton . . . . . . . . .  297,869 
Chain, drive, W. D. Ewart . �  . . . . . . . . . . . . . . . . . . . . . . . .  297,862 Harness pad, H. C. Babcock . . . . . . . . . . . . . . . . . . . . . . . .  297,486 
Chain, drive, D. D. McKernan . . . . . . . . . . . . . . . . . . . . . .  297,149 Harvester, W. Dingman . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  297,857 
(''baln hook, watch, C. B. Carpenter . . . . . . . . . . . . . . . 297,498 Harvester, W. N. Whiteley . . . . .. . . . . . . . . . . . . . . . . . .  297,545 
Chair, N. Jaoobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,405 Harvester grain wheel, W. N. Wbiteley . . . . . . . .. . .  297,544 
Cheok holder and bag fastener, C. Leavitt . . . . . . . .  297.137 Hasp lock, D. H. Donaldson . . . . . . . . . . . . . . . . . . . . . . .  297,117 
Cheok row wire, W. F. Johnson . . . . . . . . . . . . . . . . . . . . .  297.265 Hat and ooat hook, F. Seliger . . . . . . . . . . . . . . . . . . . . . . . 297,173 
Cheok rower, J. J. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . .  297,202 Hat bOdies, method of and machine for scalding 
Chuok for rock drillS, H. C. Sergeant . . . . . . . . . . . . . .  297,456 and felting, J. S. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  297,471 
Chum, J. H. Burck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,109 Hay rloklng device. R. O. Davis . . . . . . . . . . . . . . . . . . . . .  297,284 
Churn, D. W. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,293 Header and thrasher, combined, S. L. Gaines . . . . . .  297,127 
Chum, A. M. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,585 Heater. See Feed water heater. 
Churn, Steed & Nixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,191 Heating and vent!lating apparatus, P. W. Nolan .. 297,484 
Churn, J.  B. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,462 Heating apparatus, D. M. Graham . . . . . . . . . . . . . . . . 29'1,129 
Chute, ooal, J. E. Clifton . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,850 Beel machine, E. H. Parks . . . . . . . . . . . . . . . . . . . . . . . . .  297,467 
Cigar bundling machine, H. F. Behnsen . . . . . . . . . . 297,220 Hldes.and leather, machine for wring:lng raw, A. 
Cigar cutter, G. E. Siebler . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,302 Helm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,260 
Cigarette, B. A. Kaufmann . . . . . . . . . . . . . . . . . . . . . . . .  297,(()9 Hoisting devloe for vessels, R. H. Purnell . . . . . . . . . .  297,636 
Clamp. See Cord clamp. Rope, cord, eto., clamp. Holder. Grain binder cord holder. Paper holder. 
Clasp. See Book olasp. Sash holder. 
Cleaner. See Boot cleaner. Hook. See Cbaln hook. Hat and coat hook. 
Cleat for end gates, J. H. Warren . . . . . . . . . . . . . . . . . .  297,477 Suap hOOk. 
Clip. See Hame clip. Horse attaching and detaching device, C. C. F�r-
Clooks, antomatic winding signal for spring, E. rIll. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . 297.867 

Jungel'man . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 297,520 Horse cleaner, E. M. Farr . . . . . . . . . . . . . . . . . . . . . . . . .. . .  297,365 
Cloth cutting machine, D. H. Campbeli . . . . . . . . . . . . 297,467 Horse detacber, I. A. Wesson . . . . . . . . . . . . . . . . . . . . . . . 297,205 
Clothes hanger, L. Barkany . . . . . . . . . . . . . . . . . . . . . . . . . 297,841 Horse power, portable, H. Paoker . . . . . . . . . . . . . . . . . .  297,239 
Clnteh mechanism, Bell &; Gay . . . . . . . . . . . . . . . . . . . . . . 297,489 Hose pipe nozzle, .T. E. Prunty . . . . . . . . . . . . . . . . . . . . . .  297,447 
Colfee pot, B. F. Staggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,190 Ioe making apparatus, absorber for ammonia, M. 
Coflin lid or oover and making the same, B. Mor- S. Couly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,502 

rls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,528 Ice plow, H. F. Dernell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,236 
COin, counter for facilitating the transfer of, Ice tongs, J. S. Dollinger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,287 

Lago & Dupau. . . . . . . . . .  . . . . . .  . . . . . .  . : . . .. . . . . . .  297,138 Ice tongs, M. Hatfield. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,8Il8 
Collar, horse, G. W. Poo!. . . . . . . . . . . . . . . . . . . . . . . . . .  297,159 Indicator. See Station Indicator. 
Coloring matter, ethyl blue, A .  Kern . . . . . . . . . . . . . . 297,416 Induction, controlling and limiting, S. F. Shel. 
Coloring matter, manufacture of ethyl blue, A.. bourne . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,178 

Kern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,418 Injector, W. T. Ewing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29i.511 
ColOring matter, mcthyl blue, A. Kern . . . . . 297,414, 297,'15 Ink well, J. H. Gilford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,978 
Compasses, device for asoertalning the variatl\ln Insulated electrio conductor Or oatle, S. F. Shei-

of. C. E. Kirtland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,419 bOurne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,175 
COP building mechanism, Bond &; Smethurst . . . . . .  287,107 Insulating electric cables, metbod of and appara-
Cord clamp, C. J. A. ·SjoberK . . . . . . . . . . . . . . . . . . . . . . . .  297,808 tus for, S. F. Shelboume . . . . . . . . . . . . . . . . . . . . . . . 297,181 
Cores, machine for making green sand, J. Soull . .  297,172 Insulator for telegraph wires, Baldwin & Tburs-
Corkscrew, T. Curley. . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . . . . .  297,232 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,101 
Corn sheller, H. Packer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,286 Jack. See Lifting jack. 
Coupling. See Car coupling. Pipe coupling. Kiln. See Brick kiln. 

Llgbtning rod ooupling. Thill ooupling. Kite, W. C. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  297,2l6 
Crane, traveling Barnhart! &; II nbar (r) . , . . . . . . . .  . . 10,470 Knife. See Pocket kulfe. 
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Knife sharpener and fork coml:)ined. W. Kani. Salt, apparatns for tl)e man1lfactnre of, S. C. 

man . . . . . . . . . . . . • . • • . . . . . . . . . . • • • . . . . . . . . . . . . . . . .  297,5J1 Wells ; . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  ' "  . .  . .  . . . . . . "7.323 
Knob attachment, latch, G. L. Howland . . . . . . . .. . . 297,402 Sash fastener, F. M. Case . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,228 
Ladder, C. Frizell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  297.251 Sash fastener, L. J. Church . . . . . . . . . . . . . . . . . . 297,499, 297,500 
Lamp, L. O. Brekke . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  297,493 Sash holder, W. O. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,187 
Lamp, F. W. 1I1erryman . . . . . . . . . . . . . . . . .. . . . . . . . . . .  297,429 Saw, drag, F. A. Crawshaw . . . . . . .. . . . . . . . . . . . . . . . . .  297,231 
Lamp bracket, A. Thurber . . . . . . . . . . . . . . . . . . . . . . . . .  297,317 Saw, hand, C. A. Fenner . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  297,366 
Lamp, electric arc, E. Thomson . . . . .. . . . . . 297,194 to 297,201 Saw handle, P. Fraizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297.125 
Lamp, extension, Parker & Griswold . . . . . . . . . . . . . . .  2il7,157 Saw jointer and gauge, combined, H. Flater . . . . . . .  297,513 
Lamp fonntain, glass, G. H. Lomax . . . . . . . . .  , . .  297,276 Saw tab, J . E. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . .  297,243 
Lamp, incandescent electriC, T, E, Gatehouse . . . . .  297,377 Saw tab plate, J. E. Emerson . . . . . . . . . . . . . . . . . . . . . . 297,242 
Lamp mat, metal l ic, T. F. Wood . . . . . . . . . . . . . . . . . . .  297,'l14 Scale, pendulum, H. C, Keeler . . . . . . . . . . . . . . . . . . . . . .  297,267 
Lamp ventilation, F. H. Smith . . . .  . . . . . .  . . . . . . . . .  297,460 Screen, See Window screen. 
Lamps, refiector holder for, D. R. Williams . . . . . . . . 297,431 Screening, slashed metalliC, J. F. Golding . . . . . . . .  297,382 
Lap board, A .  L: Anthony . . . . . . . . . . . . . . . . . . . . . . . .  297,219 Screw tap, collapSible, J. M. Johnson . . . . . . . . . . . . . .  297,519 
Level. surveyor's, T. F. Randolph . . . . . . . . . . . . . . . . .  297,164 Seal lock, C. M. Plumb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,445 
Leve'ling and plumbing instrument, O. H. P. Seam finishing machine, C. Woodman . . . . . . . . . . . .  297,216 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297'227 1 Secondary battery, W. A. Sllaw . . . . . . . . . . . . . . . . . . . . .  297,457 
Lifting jack, J. 13. Halbert . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,255 Se�d, treating cotton, T. Taylor . . . . . . . . . . . . . . .. . . .  297,193 
Lifting. jack, E. J. Q."arnstrom . . . . . . . . . . . . . . . . . . . . . . �97,292 Sew�ng niach�ne, carpe�, G. Gowing . . . . . . . . . . . . . . .  297,384 
Llghtnmg rod coupling, T. H. Patee . . . . . . . . . . . · . . . . 291,200 SewIng machIno embrOIdering attachment, G. W. Lightning rod macbine, portable, T. H. Patee . . . . .  297,291 Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29'1',100 
Liquids, apparatus ' for dispensing and drawing, Shaft bearing, H' -Tabor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,312 

L; Bergen ; . . .  ; . . . .  . .  . . . . . . . . . . . . . .  , . . . . . . . . . . .  297,221 Shafting, coupling, A. Muir . . . . . . . . . . . . . . . . . . . . . . . .  297,158 
Lock . . ':see Door lock. Hasp lock. Seal lock. Shears. See Animal shears. 
Lock. F. W. 1I1ix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29'1',151 Sheller. See Corn shelier. 
Lnbricator; See Axle lubricator. Shingle; mctallic, J. Mott . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,530 
Lubricator; H. R. A. Boys . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,347 Sbingle, metalllc roofing, J. }lott . . . . . . . . . . . . . . . . . 297,529 
Lumber rack, J. A. Aycock . . . . . . . . . . . . . . . . . . . . . . . .  297,485 Sboe, 1. A. Beals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . .  297,108 Lumber trimming machine, E. Heyde . . . . . . . . . . . . .  297.395 Shoe, J . 1I . Stickney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 297.469 
Machinery, device for suspending, J. D. Hunting- Shoe upper. W. G. Slater . . . . . . . . . . . . . . . . . . . . . . . . .. . .  297,185 

ton. . . . . . .  . . . . .  . .  . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,133 Shovel , F. W. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  297,132 
Machinery. mechanism for checking or stopping Show case, Ladd & Whitaker . . . . . . . . . . . . . . . . . . . . . . 297.271 

the action of .. J. D. Wri..:ht . . . . . . . . . . . . . . . . . . . . .  297,330 1 Shutter fastener, W. E. & D. E. Doolittle . . . . . . . . .  297,118 
Magnet- for dynamo-electric machines, field, J. Signal. See Train signal . 

W. Lawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,273 Sink or analogous article, H . L. Jacobs . . . . . . . . . . . .  297,404 
1I1ail bag, J. Ebert· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297.859 Skate, roller, T. P. & J . B. Hal!. . . . . . . . . . . . . . .. . . .  297,388 
Mail bag, F. Wheaton . . . . .  . . . . . . . . . . . . . . . . . . :  . . . .  297,826 Sleeve, garment, S. Lorsch . . . . . . . . . . . . . . . . . . . . . . . . . .  297.526 Mail bag fastener and tal( holder, W. D. Dore- Sleigh knee brace, O. A. Thayer . . . . . . . . . . . . . . . . . . . . .  297,316 

mus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,509 Smoke consumer. W. L. Fitch . . . . . . . . . . . . . . . . . . .  297,122 
Mail bag fastening, M. V. B. Ethridge . . . . . . . . . . .  297,245 Snap book, J. C. Covert. . . . . . . .  . . . . . . . . . . . . . .  . . . . . . 297,852 
Mail bag fastening, E. Osgood . . . . . . . . . . . . . . . . . . . . . .  297,155 Snow plow, O. Jul!. . . . . . . .  . .  . . . . . . . . . . . . . . .  . .  . . . . .  297,408 
MailiNg machine, R. Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,116 Speed device, variable, W. F. Ma.rks . . . . . . . . . . . . . . .  29'1'.143 
Malt l iquors, process of and apparatus for the Spooling machine stop motion device, J. Garsed .. 297,252 

treatment of hops in the manufacture of, A. Spring. See Watch case spring. 
Steinke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 297,467 Spring motor, H. Hohmann . . . . . . . . . . . . . .. . . . . . . . . . .  297,399 

Mat. See Lamp mat. Stand. See Perfumery stand. 
:lIfeasure, tape. W. Keulfel. . . . . . . . . . . . . . . . . . . . . . . ... . 297,417 Station indicator, M. V. Walker . . . . . . . . . . . . . . . . . . .  297,320 Metals from franklinite ores, separating, A. 1<'. Stave bending machine, E.  & B. Holmes . . . . . . . . . .  297,401 

Wendt . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . .  297,480 Steam, apparatus for utilizing waste heat of kilns 
:Metals from their ores, process of and apparatus in generating, C. Godfrey . . . . . . . . . . . . . . . . . . . . . .  297.381 for separating, A. H. Bliss . . . . . . . . . . . . . . . . . . . . . . . 97,105 Steam pressure gauge trap, G. H. Crosby . . . . . . . . .  297,504 
Meter. See Water meter. Steamer, potato, C; F. Bower . . . . . . . . . . . . . . . . . . . . . . .  297,346 
Mill. See Fanning mill. Stopper lock, J. D. Mattison . . . . . . . . . . . . . . . . . . . . . . . . .  297,425 
Mixer. See Dough mixer. Stovepipe connection, G. Laube. . . . . . . . . . . . . . . . . . .  ::'97,272 
1I10ulding machine, J. W. Hudson . . . . . . . . . . . . . . . . .  297,403 Stove, vapor, F. O. Farwell . . . . . . . . . . . . . . . . . . . . . . . . . 297.120 
Motion, mechanism for convert.lng, F. H. Rlch- Stump pUller, Grabert & Dennis . . . . . . .  . . . . . . . . . . .  297,253 

ards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,165 Syringe. J. n. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,263 
Motor. See Spring motor. Tag, key, � .. A. Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,970 
Motor, J. Heckenlively . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,394 Tank. See Windmill tank. 
Motor; H. Roeper ' " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,537 Target, fiying, C. F. Stoc� . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,307 
Mucilage cup or holder, S. S. Harman . . . . . . . . . . . . . .  297,391 Telegraph and telephone instruments, protector 
Musical instruments, tranposition key board for, for, E. M. Greene. . . .  . . . . . . . . . . . . . . . . .  . . . • . . .  297.385 

W. Bohrer . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,222 Teleilraph cable, submarine, S. F. Shelbourne . . . . .  <97,180 
Necktie fastener, W. L. Linder. . . . . . . . . . . . . . . . .. 297,275 Telegraph. duplex or quadruplex, G. SmIth . . . . . . . . 297,540 
Net for horses, fiy, D. Fischbeck . . . . . . . . . . . . . . . . . . .  297.121 Telegraph, qnadruplex, G. Smith . . . . . . . . . . . . . . . . . . 297,186 Nnts, locking washer for jam, A. P. Neible . . . . . . . .  297,154 Telegraph wires, conduit for underground, .EJ. O. 
Oatmeal cutter, F. W. Kremer . . . . . . . . . . . . . . . . .  : . .  297.528 Hildebrand . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  297.397 Oatmeal machine, G. H. Cormack . . . . . . . . . . . . . . . . . .  297,508 Telephone, J. H. Rogers . . . . . . . .  .. . . . . .  297,166 to 297,168 
Oidium. oomposition for destroying the gr .. pe. n. Telephone, fl. B. T. Strangways . . . . . . . . . . . . . . . . . .  297,4(0 

De Chasseloup-Laubat . . . . . . . . . . . .  , . . . . . . . . . . .  297 ,354 Telephone and telegraph purposes, conductor for, 
Oil cup, P. Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,304 IV. JamIeson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,406 Oil cup fooder feeder, J. E. Worswick . . . . . . . . . . . . . 297,483 Telephone call and switch box, E. H. McFall . . . . . .  297,148 
Orilan case, cabinet, O. C. Whitney . . . .  : . . . . . . . . . . . .  297,212 Thill coupling, J .  C. Dietrich . . . . . . . . . . . . . . . . . . . . . . . .  297.356 
Organ stop action, reed, O. C. Whitney . . . . . . . . . .  297,�1l Thill conpling, S. Hubbell, Jr . . . . . . . . . . . . . . . . . . . .. . . 297,<61 
Pad. See Harness pad. Thill coupling, P. D. Peck . . . .  . .  . . . . . . . . . . . . . . . . .  297.44� 
Paint. liquid, G. '1'. Lewis . . . . . . . . . . .  . .  . . . . . . . . . . . .  297,189 Thill coupling, Rundell & Van Valkenburgh . . . . . .  297,297 
Paper ""'" macbine, P. Abbott . . . . . . . . . . . . . . . . . . . . . . 297.484 'l'himble, M. Demme. . . . . .  . . . . . . . . . . . . . .  . .  . . . . .. . . . .  291,355 
Paper holder, I. S. 1I1udgett . . . . . . . . . . . . . . . . . . . . . .  297,284 Thrasner and huller, clover, C, A. Bikle . . . . . . . . . . .  291,104 
Pen. fountain, Kletzker & Court . . . . . . . . . . . . . . . . . . . .  297,420 Thread. machinery for stretching and smoothing 
Pencils, combined apparatus for attachment to, sewing, J'. E. Tynan . . . . . . .  , . .  : . . . . • . • . . . . . . . . . . .  297.542 

Hickisson & Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,396 Ticket case, P. Abbott . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  297,217 
Pencils, etc., device for holding, C. W .  Boman 297,106 Ticket case. W. E. Chatterton . . . . . . . . . . . . . . . . .. . 297,349 
Perfnmery stand, V. Demnth . . . . . . . . . . . . . . . . . . . . . . .  297,235 Tiles. constructing and fastening. W. Booth . . . . . .  297,491 
Pipe coupling, T. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,264 Time reilister, automatic, G. W. Foster . . . . . . . . . . . .  297,948 
Pistol handle, J. C. Kelton. . . . . . .  . . . . .  . . . . . . . . . . . .  297,412 Tongue rest, J. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267,368 
Planter check row attachment, seed, F. W. Calais 297,110 Tower and mode of erecting the same, skeleton 
Plaques, preparing or treating composition or iron, J. S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  297,333 

material to be used in making, J. J. West . . . . . .  297,206 Tower, skeleton, J. S. Adams, 
Plow, J. Hitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,450 297,381, 29'1',384, 297,385, 297,3:17, 297,383 
Pneumatic tube, W. G. Davis . . .  . . . . . . . . . . . . . . . . . .  297,505 Tower, skeleton iron, J. S, Adams . . . . . . . . . . .  " . . 297,336 
Pocket knife, G. Freund . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,375 Toy, J • .  Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,134 
Portable and traction engine, M. Rumely . . . . . . . . . .  297,169 Toy pistol. A. Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,379 
Potato coverer, }'. G. Juney . . . . . . . . . . . . . . . . . . . . . . . . .  297,266 Train signal, Parish & Munn . . . . . . . . . . . . . . . . . . . . . . .  297,438 
Potato digger, J. Estes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,361 Trap. See Steam pressure gange trap. 
Potato digger, H. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,285 Tube. See Pneumatic tube. 
Press. See Baling press. I Tube corrugating apparatus, S. F'ox . . . . . . . . . . . . . . .  297,372 
Pressure regulator, F. J. Freese . . . . . . . . . . . . . . . . . .  297.373 Tubes, method of and apparatus for corrugating, 
Printing, form roller for, A. CampbelL . . . . . . . . . . . . .  297,112 Emery & Gentner. . .. . . . . . . .  . .  . . . . . . . . . . . . . . . . .  297,24( 
Printing mach me, A. Campbell . . . . . . . . . . . . . . . .  297,111 Tug and trace, hame. G. Rupp . . . . . . . . . .  . ,  . . . . . . . . .  297,538 
Printing machines, wiping and polishing appara- Tng, hame, 1. H. Tubbs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,474 

tus for plate, A. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,294 Turning gun barrels aild other articles of irregu-
Printing press feed guide, W. B. Smith . . . . . . . . . . .  297,464 lar form, machine for, C. A. King . . . . . . . . . . . . . .  297,418 
Pulley, H. C. Newcomb . . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  2!J7,531 Umbrel la and parasol rib, A. T. 1I1eyer . . . . . . . . . . . . .  297,281 
Pulley block, D' M. Garrett . . . . . . . . . . . . . . . . . . ... . . . 297,128 Underground hne conduit, T. L. Smith . . . . . . . . . . . .  297.463 
Pulley, reversing, G. A. Tobey . . . . . . . . . . . . . .. . . . . . .  297.473 Undergronnd wire conduit, '1'. L. Smith . . . . . . . . .. . .  297,462 
Pulley, split, Baldwin & Stiles . . . . . . . . . . . . . . . . . . . . . . . 297,389 Valve, balanced slide, A. Welch . . . . . . . . . .  . . . . . . . . 297,322 
Pnmp, R. P. Garsed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,376 Valve, pressure regulating, G. W. Pearsons . . . . . . .  297.441 

Wire stretcher, ll8J)g, J. H,,& E. L. Cole . . . . . . . .. . .  29'1',601 1 
Wrench, :1'. F. White . . . . . . . . . . • . . . . . • • • • • • •  '" •• , . • .  297,209 ! 

DESIGNS. 
Axle yoke, H. K. Porter . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  14,971 
Carpet, E. Poole. . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  14,970 
Finger ring, H. Huestis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,967 
Hardware. ornamentation of, A. Langerfeld . . . . . .  14,969 
Paper, S. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,974 
Pen wiper, L. Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 14.968 
Pencil case, L. W. Fairchild . . . . . . . . . . . . . . . . . . . . . . . . .  14,965 
Sash fastener frame, W. E. Sparks. . . . . . . . . . . . . . . . .  14,972 
Square, drawing, L. S. Thompson . . . . . . . . . , . . . . . . . . 14,973 
Stove, oil, R. Ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,966 

TRADE MARKS. 
Candy drops, cough, A. O. Meyer . . . . . . . . . . . . . . . . . . . .  11,128 
Cement for cementing iron surfaces together, J. 

H. Carrington . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,119 
Cigars. S. Azcano y Meana. . . .  . . .  . .  . . . . . . . . . . . . . . . .  11,185 
CIgars, c�arett es, cheroots, chewing tobacco, and 

snulf, F. W. Feigner & Son . . . . . . . . . . . . . . . . . . . . . . . . 1 1 ,182 
Cough sirup, N. F. Philo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,125 
Drugs and chemicals, W. S. Powell . . . . . . . . . . . . . . . . . 1l,117 
Gelatine, powdered, B., W., E., Sr., & E. Cannon, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,115 
Glue, powdered, B., W., E., Sr., & E. Cannon, Jr . . n,1l4 
Hair, preparation for promoting the growth of the, 

W. H. Sayre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,127 
Lard, refined, W. J. Wilcox Company . . . . . . . . . . . . . .  11,130 
Medical compound for the cure of agues and 

fevers, C. �. Goodhue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,120 
, Medicinal preparations, solid and fluid, A. C. 

Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,194 
Melissa water, H. Renonard & Co . . . . . . . . . . . . . . . . .. . . 11,126 
Plastic compositions and articles made thereof, 

certain, J. G. Kearsing . . . . . . . . . . .  . . . . . . . . . .  . .  11,122 
Silks, black and colored, Shaen & Fithian . . . . . . . . .  11,128 
Size, concentrated preparation of, B., W .• E., Sr •• 

& E. Cannon, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,116 
Tea and colfee, F. & T. Von Oven . . . . . . . . . . . . . . . . . . .  11,129 
Tobacco, cigars. and cigarettes, plug, fine-cut, and 

smoking, H. Segnitz & Co. . .  . .  . .  . . . .  . . . .  . .  .. . . . .  11,139 
rrobacco, cigars. Cigarettes. cheroots, and snu1f, 

smoking and chewing, F. W. Feigner & Son . . . . 11.131 
Tobacco, manufactured chewing, H. H. Reynolds . .  11.118 
Tobacco, plug and twist, R. J. Reynolds .. . .  11,136 to 11 ,138 
Tobacco, smoking and chewiug, G. W. Gail & Ax . . 11,134 
Tobacco, snuff, and Cigars, cigarettes, or cheroots, 

chewing and smoking, F. W. Felgner & Son . . . . 11,183 
Woolen textiles, includIng yarns. casstmeres, :Han-

nels, jeans, and linseys. Zanesville Woolen 
Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . .  11,121 

A printed copy of the specification and drawing of 
any patent in the foregoing list. also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and dDte 
of the patent desired, and remit to Munn & Co . . 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost. as the 
specifications, not being printed, must be copied by 
hand. 

Cnnadiau Patents may now be obtained by the 
inventors for any of the Inventions named In the fore­
gOing hst, at II eost of $40 each. For lull instruction­
address Munn It; Go., 861 Broadway, 'New York. Other 
foreign patents may also be obtained. 

Inside l·uU'e. each ilJ serrioli • - - .,..;) centfl a l i n e .  BnclL l·lllle,
' 
e a c h  iusertion • - - 51.00 a line. 

(AbQut eight words to a line.) 
Engravings may head adver tisements at the same rate 

per line, by meaB'urement. as the letter p'J'e8S . Adver­
tisements must be received at pubiicatWn o.ffice as early 
as Thursday morning to aJYfJl3ar in next i88Ue. 

THE NE W REMEDY FOR 
NEUBALGIA., RHEIDIATlSM, GOUT, SCIA.TICA. 

NERVOUS HEAD.ACHES, ETC., ETC. 
Tonga is a product of the Tonga or Friendly Islands, where it has long been used as a domestic remedr. � is a combination Of Tonga with Sall­cylate8, and has the endorsement of the medical profession through all the leadingmedicaljournals. Is taken internally to counteract cause o f  com­plaint, and not intended merely to allay symptom •• 

It contains no opium in anT, form whatsoever. and leaves nounpleasantor injur ous reactionary effects Dr. Park Ritchie, of St. Paul, states : 
"Am prescribing � with satisfac· 

tory rerults. For the indefinite aches and pains of 
nervous patients it is superior to any other ano· 
dyne. For nervous headache it is almost a specific." 

Full directions on bottle. PRICE ONE DOLLAR. 
For Sale by all Druggists. 

Fump, donble acting. W. H. & C. A. Holcombe .. . .  291,400 Varnish, leather and cloth, W. C. Gilford . . . . . . . . . .  297,515 THE PRODUCTION OF FIRE.-AN Pump, rotary, A. Warth . .  . . .  . .  . . . . . . . . . . . . . .. . . . .  297,478 Vehicle brake, F. Biery . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,400 
Pump, vacuum, C. G. E. Neveux . . . . . . . . . . . . . . . . . . . . 297,433 Vehicle runtling gear, R. C. ParVin . . . . . . . . . . . . . . . .  297,439 
QUOin, 111. C. Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,102 1 Vehicle, skeleton speed, T. H. Brown . . . . . . . . . . . . . .  297.343 
Rack. See Lumber rack. Vehicle, two-wheeled, L. Donley . . . . . . . . . . . . . . 297,358 
Radiator, steam, C. Wheat . . . . . . . . . . . . . . . . . . . . . . . .  297,325 Vehicle, two-wheeled, J. D. Robertson . . . . . . . . . . . . . 297,451 
Rail or tramway systems, apparatus to be used Vehicle, two-wheeled, W. Vandercook . . . . . . . . . . . .  297,543 

in electriC, 111. H. Smith . . . . . . . . . . . . . . . . . . . . . . .  297.306 Velocipede, C. M. Schalfer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,300 
Railway frog, D. H. Mahoney . . . . . . . . . . . . . . . . . . . . . .  297.142 Velocipede attachment, Dopp & Wollf . . . . . . . . . . . .  297,298 
Railway rail joint, R. P. Morgan, Jr . . . . . . . . . . . . . . .  297.283 Ventilating water .closets, urinals, drains, etc., 
Railway track gauge, P. Nolan . . . . . . . . . . . . . . . . . . . . . .  297,435 apparatus for, ·T. Rowan . . . . . . . . . . . . . . . . . . . . . . . . .  297,296 
Ratchet drB I ,  C. Schumacher . . . . . . . . . . . . . . . . . . . . . . . .  297,171 Ventilation, M. B. Stalford . . . . . . . . . . . . . . . . . . . . . . . . .  297,189 
Ratchet drill, P. A. Whitney . . . . . . . . . . . . . . . . . . . . . . .  297,210 Ventilation of barrels and boxes, J. W. Brook . . . .  297,225 
Register. See Time register. Vessel for containing and transporting liqulds, Regulator. See Pressure regulator. D. W. Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :197,582 

�':.t;i�':f\���:.�e,id ���i�,M��8ma'it���s ;�r�grgai� of procuring fire by mechanical means. llJustrated wiJi four figures. Contained In SCIENTIFIC AMERICAN Sup­PLEMENT, No. 39!1. Price 10 cents. To be had at this 
office and from all newsdealers. 

HIRBS' IM P Il OVED ROOT BEER. Pack­age. 21ic. Makes 5 gallons of a delicious 
���k6IDfn �� ;;�t��e����ntb:V:'�\'ig�n receipt of 21ic. C. E. inREs, 'JIN. Del. Ave., 'F"hila., Pa. 

B U G G I ES for the TRADE. Territory given. ENTERPRISE CARRIAGE CO., CinCinnati, O. Catalogne FREE. 
Rein hook, check, G. w. Hall. . . . . . . . . . . . . . . . . . . . .  297.387 Vise attachment. C. H. Eddy . . . . . . . . . . . . . . . . . . . . . . .  297,360 

SOME OF THE IND USTRIAL USES OF Rheostat, E. Weston . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . .  297.32.! Vise, carpenter's, J. F. Miller . . . . . . . . . . . . . . . . . . . . . . . 297'282 1 �he Calcium Compounds.-Four lectures by Thomas Rings. coupling JInks, etc .. apparatus for making, Wagon body, C. F. Folsome . . . . . . . . . . . . . . . . . . . . . . . . .  297,370 Bolas, )j·.C.S. I. Distribution and occurrence of calcium 
S. Harris .: , . . . . .  

: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �m7,258 Wagon brake. L. G. Pee1 . . . .  . . . . . . . . • • . . • . • . . • . . . .  297,443 b�e�a��f;spa��r���r:.e �oli:e:; ��;i:t��etg�a�lci\�:;; Rocking chaIrs, sprlng attachment fo), platform, Watch case, J. Lamont . . . . . . . . . . . . . . . . . . . . . . . . . . .  297.4�1 minerals. Short survey of the chemistry of calcium and W. l. Bunker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297,108 Watch case, D. O'Hara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297.538 of its derivatives. n. Lime. CalcInation in theory and 

Rod. See Extension suspensory rod. Watch case spring. Fitz Gerald & Smith . . . . . . . . . • •  297,123 t"g.:';�'it;:ori��u;g,:'JiS£n�
o
l�;'TI\e bd'���ii,�g"Ii��nq�rl.\Z: Rolli"., axles, machine for, S. H. Wilson . . . . . . . . . . .  297.546 Watch protectOr attachment, J. C. Grimmell • . . . .  297,516 cium carbonate. Cements and their uses. Lime as a Roofing compound, J. T. Fretwell . . . . . . . . . . . . . . . . . 297.8U Water closet. con nection, H. C. Weeden . . . . . . . . . . .  297,321 refractory material. Lime light. The oxyhydrogen 

Rope. cord , etc. , clamp, F. Egg-e . . . . . . . . . . . . . . . • . . .  29i,�41 Water closets, etc., valve for, W. Scott . . . . . . . . . . . .  297,455 i��n�¥�he����s���l��fo:c;:���N ���� �¥dli:��l.IIt 
Rope or line clasp, A. L. Pitney . . . . . . . . . . . . . . . . . .  297,153 Water elevator and carrier, Foster & CoUle . . . . . . .  297,949 Sulphate of lime. Its occurrence in nature. Gypsum 
Rose engine, A. Schwitter . . . . . . . . . . . . . . . . . . . . . . . . . . .  297.454 Water meter, N. deibert. . . . .  . .  . . . . . . . .  ; . . . . . . . . . .  297,301 ��gs.al���:;;�·of�l:����J ls �'t"i�'ici:is l;JI!I�:�7�1�� Rotary engine, G. L. Griffin et al . . . . . . . . . . . . . . . . . . . .  297,254 Wheel. See Harvester grain wheel. pects. Scientific principles involved in some of the Ruling machine feeding device, Larson & Ham- Wheel or pulley, H. H. Fulton . . . . . . . . . . . . . . . . . . . . . .  297,514 aPElications of plester-mouldinlj', stereotYP1�, and 

marlund. . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  297,525 Windmill tank, H. R. Stevens . . . . . . . . . . . . . . • . . . . • . .  297,468 ��eti-r u���.ce¥�:·ph�yph�;:S���ta!���idCe�m£?�� :o:� Saddle, harness, A. W. Frazee . . . . . . . . . . . . . . . . . .. . . .  297,250 WindOW screen. H. K. Cotton . . . . . . . . . . . . . . . . . . . . . .  297,230 Bleacbing powder. Phosphates of calcium. The hard-
Saddle ,  riding, J. L. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . 297,161 Wire barbing machl�e, P. A. Terrell . . . . . . . . . . . . . . .  297,472 j ��O;:p��M��i�N�?n3�i¥�M�.S8�1f.'f�ci' :ta��Rj.�� Saddle seat. P. B. Hirsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297.398 Wire drawing, Qoatlllg compound for, A. F. 10 cents each, or 40 cents fnr the series. To be h&d at Safety pin, W. J. Bro&dbent . . . . . . . . . . . . . . . . .. . . . . . .  297,224 Hoyle . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . .. . . .. . . . .  291,131 thls ollice and fromaJl newlldeaiers. 
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CET T H E  B EST AN D C H EAPEST. 

,!l)V 'TIIADE � MAIIIC� 

Silver Finish. 

��������'�c�o�,�Im�ii 
J • .4.. F.A "Y' � co .• 

(CinoinnlLt1� Ohio. U. S. A-'> Bxclusive Agents and Imt;Jorters for the United states, of the 
CElLEl:s:g,.A.TElD 

PE R I N  BAN D  SAW BLA D ES, 
Warranted .. uperlor to all othe .... , .. quality. ft. ... "0 'U;niffnNlnity of te'lJ1.per, and general dUIJ"a-1Iltt1l- One PeJ"in Saw outwears three ordinary saws. 

Manufacturers may introduce goods in S. America through merchant salling shortly. Best references, P. O. Box 708. 

THE NEW YORK AND BROOKLYN Bridge.-A summary of the dominant features of this triumph of modern engineering. Act of incorporation 
of the Bridge Company. Surveys for the route. The p]an accepted. BCJ,dnning of the work. Construction and sinking of the caissons. The towers. The anchor­ages. Details of cables and mode of suspension. The 
:Hoor system. Approaches ; stations j cars, and moving cars. Principal items of cost. Illustrated with ten fig­ures. Contained in SCIENTIFIC AJ\lO;RIOAN SUPJ>L}I;­MEN'f, No. a93. Price 10 cents. '1.'0 be had at this office and from all newsdealers. The same number contains a 
R�r.tE�1r:�i;�:�c�n�n3rlt°����;I�le:Jj·�0��g}n���f the great New York and Brooklyn Bridge. 

BORING and TURNING 
M I LLS, 

48 and 7 2  inch swing. 

Cincin'ti, 
Ohio. 

IRON AND STEEL. -INAUGURAL AD-dress of Bernard Samuelson, M.P . •  before the Iron and Steel Institute. The world's production of pig iron. Heat of blast. Wonderful uses and demand for iron and stee1. Progress of Bessemer steel. Latest improve­ments in iron making. I:3teel rails 150 feet long. Basic steel. The patent laws. Growth of the Siemens-:\J artin process. Present production of wrought iron . Progress 
of puddling. Gross of iron and steel ship building. A g-igantic steamer. Remarkable machinery and tools. Future of 1ron and steel. Railway demand for iron and steel. Relations between employers and workmen. Contained in SOlli.:NTIFIC AM'KltICAN SUPPL�;ME:ST, No. 
3SS. Price 10 cents. To be had at this ollice and trom aU newsdealers. 

ROOFING 
For buildlni<s of every description. . Durable, light, easily applied, and inexpensive. Send for sample. 
N. Y. COALTAR CHEMICAL Co., 10 Warren St., New York. 

DR. SCOTT'S 
C E N U I N E  

Electric Belts 
For Ladies and Centlemen. , 

Probably never� since the invention of Belts 
and Supporters, nas so large a demand been 
created as now exists for Dr. Scott's Electric 
Belts. Over seven thousand people in the city 
of New York alone are now wearing them daily. 
They are recommended by the most learned 
physicians in the treatment of all Male and 
Female Weakness, Nervous and General 
Debility, Rheumatism, Paralysis, Neural­
gia, Sciatica, Asthma, Dyspepsia, Consti­
pation . Erysipelas. Catarrh. Piles. Epi­
lepsy, Pains in Head, Hips, Back or LiIn bs, 
Diseases of Spine, Kidneys, Liver an d 
Heart, )!'alling, Infiannnation or Ulcera­
tion. 

There is no waiting a long time for results. 
Electro - magnetism acts quickly, generally the 
first week, more frequently the first day, and 
often even during the first hour they are worn 
their wonderful curative powers are felt. The mind becomes active, the nerves and slug­
gish circulation are stimulated , and all the old­
time health and good feeling come back. They 
are constructed on scientific principles, impart· 
ing an exhilarating, health-gi

.
ving current to the 

whole system. The celebrated DR. W. A. HA�IMOND, of New 
York, formerly Surgeon·General of the U. S. 
Army. lately lectured upon this subject, and 
advised all medical men to make trial of these 
agencies, describing at the same time most reo 
markable cures he had made even in cases 
which would seem popeless. 

PRICE $3.00 ON TRIAL. 
We will send either Lady's or Gent's Belt on 

trial, postpaid, on receipt of $3.20, guarantee­
ing safe delivery. State size w3.ist when order­
ing Lady's Belt. Remit by money order or draft 
at our risk, or currency in registerej letter. 
Address, GEO. A SCOTT, 842 Broadway, N. Y. 
Mention this paper. 
DR. SCOTT'S ELECTRIC CORSETS, $1 , $1.50, $2 & $3. 
DR. SCO'fT'S ELEC'rRIC HAIR BRUSHES, $1, $1. 50, $2, 

$2.50 and $3. 
DR. SCOTT'S ELECTRIC FLESH BRUSHES, $3. 
DR. SCO'fT'S ELECTRIC TOOTH BRUSH, Wc. 
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A PracUcalBookfor Evel'1l One. 

T H E  FABR ICAT ION OF 

Glue Gelati ne ,  Ge lat ine Veneers 
AND 

Foils. Isinglass, Cements, Pastes, and Mucilages. 
JUS'l' REA DY. 

A Practical Treatise on the Haw i'l aterial s  and F.·abri� 
cation of Glue, Gelatiue, Gelatiue Veneers and Foils, 
Isinglass, Cements. Pastes, 1\t ucilages. etc. ,  based upon 
actual experience, by F. Danidowsky, r!'echnica} Chem­
ist. 'l'l'anslated from t\le Gel' m a u ,  with extensive Hddi­
tiona, including a description of the most recent Ameri­
can processes, by Wm .r1'. Brannt. I l lustrated by 35 en­
gravings. l�mo. Price $2.50. By ?nait free oj posta(Je to 
any address in the w01·ld. 
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facture of Glue ,  HI. F'abrication of G l ue. IV. Plan 
and A rrangement of a Glue Fa.ctol·Y. V. Gelatine and 
its I ' reparation. V I .  Uses of G l ue a.nd Gelatine, Vl l. 
Diffe r'ent Varieties of Glue and Gelatine. and special 
directions fol' tbeir prepara,t ion . VIII. Cements and 
Pastes. IX. Pastes and .Vl uci lages. " X. Present Status 
of t.ile Fabrication of Glue. Index, rr=w-The above or any of our BOOKS sent by ?nail, free of 
P.stage, at the publication price, to a'WlJ acklress 'in the 
'Worfel. 

Il:irour new and enlarged Catalogue of Practical and 
Scientific Books. 96 pages 8vo, and our other CataloC"ues, 
l h e  whole p,overing every branch of :-:cience a,pplied to the 
Arts, sent fn'e and free of postage to any one in any 
pa.rt of t h e  world who wi l l  furn ish us with bis address. 

I L ENRY CAREY  BAHW & CO .. 
Industrial Publishers, Booksel1ers, and Importers, 

810 WALN U '.r STltI];ET, PH I L A n l�LP:HIA, PA. 

J'citutifi t �tutritau. 
� ! ONLYS 1 5 MARBAaHJ S 27 REEDS �a i�Dl!E!��!f�'!J.!,§p.!!.il 
Ol M 08t _Perfect IU u sical Won der. Will send an ORVHES·.rREON and Roll of IUusic for ' .  • only lIf 1 2 .  "Offer good on. ",onth. HARBACH ORt;ANINA CO., PHlLADELPHIA, PA.li!Q 

" B L A K E'S C H A L L E N C E " R O C K  B R E A K E R .. 
Par en r e d  November IS, 1 �"' 9 .  

For In ncn.dam n.o a d  making, Bal lasting of  ltai l l"oncls. Crushing Ot'es, use of  I ro l l  Furnaces, 
etc. Rapidly supel'sedin� our oliLtr StyLe.1l of Blake Crnsher on account of its superior stre?lqt� effici­
ent'lI, and sirnpH.cU/lI, Adopted by important Railway and Mining Corporations, Cities, and '.l·owns, 
First Class Medals of Swperiori!ly awarded by American Institute, 1879 and 1880. 

B LA ]l E  C R U S H E l t  C O . ,  Solc lUalicrs, Jliew H a y e n ,  Cou n .  

A�S��E���H�t}2�!��J O U�N�<?l�f��M LgLO 
T E N S I L E S T f\£ N G T H, 3 9 , 2 9 2 LbS T O  T H E  S Q U A I\E I N C H  EL A ST I C IT Y  9 .71 8 , FOI\ S A L E T O  
T H E  TR,AOE I N  I N C  OTS.1HIS M ETAL CAN B E  U S E D  FOI\ANY AND ALL PUI\POSES ADOI\£SS 402 WA LNUT S '  PHILAOElPHIA,Pi\ 

RUBBER BACK SQUARE PACKING .  
DES'!' I N  T H E  WORLD. 

For Pac k i n g  the P isto n Rods a n d  V a l v e  Stems of Steam Engines and Pumps. 
the packLng which, when in u.se, ls in contact with the Piston Rod. 
keeps the part B against the rod with sulllcient pressnre to be steam-tight. and yet 

lengths of about 20 feet, and of all sizes from � to 2 Inches square. 

B L.AST. 
IRON REVOLVERS , PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower, 
P. H .  a. F. M .  ROOTS, Man ufacturers,. 

CO N N ERSV I LLE,  I N D. 
S, S. TOWNSEND, Gen, Agt,,22Cortland St" 9Dey St., ���KBEE�G�O& �g���Heit�i 'A�;�o�t�:;; �;l�:::: 

NE'VV YOB.�. 
" E N D  FOR PR ICED CATA LOGUE. 

E LECTRICAL BOOKS. N E W Y O R K  B E L  T I N C  &, P A C K I N C  CO.� 
Eie���t�n��"Ma�n��:;,c���r�'f,�trOltap��I�':'O��ign JOHN H . CHEEVER, Treas. Nos.  1 3  & 1 5  Park �ow, opp.  Asto r H o u se New York . 
Titles, Oontents. Dese,-!pUon., and Prj.ees of tbe prlncipa� 
works on 'l'elegrapll'IJ. Telephony, ElectriC LiqhUng, Electro-]JfetallwrQy

:"
ete . ,  mailed j-ree to any address. Send for a 
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.�� °l:hl§��()N, P u b . , 9 Mu l'l'O.Y St.,  N. Y. D R  0 p ro R G I N  GS BI L LI N G S  & SPENCER  CO.  

HA R T F O R D ,  C ONN . D .S .A ,  
THE ELECTRICAL WORLD 
Should b e  read b y  eve'l'jJ intelligent AmerICan, I t  is pub­
l i shing aLL the news concerning the Philadelphia Electri­
cal. ExhibiWm, to open next September, Its Illustrated 
Patent Record gives brief descript ions of eVe'1"1I electrical 
par ent issued. Handsumely Ut1l.stratecl, ably edited, chroni­
cles everyth i n g  transpi ring re lating to Tele(J'raphty, 'lWe­
phony, and Electr·ic UghUng, and i s  noted fOI" explaining 
electrical principles and describing new in'lJentions and 
discoveries prnm'J)tly in  simple and easy language. Samp les 
free, Send $'! , O O  for a year's subscriptlon ;  or $ 1 . 0 0  
for s i x  months (covering un tn  after the exhibition) . 
\\'. J .  J O I J N S'r U N ,  IJ u b . ,  !:J ll'L u l'l'a y :-; t . ,  N.  Y.  

(FLAT AND S W I V E L  B A S E S . )  

S flLlD HW AND A D.J VSl'A BI.E �'rl'ACJlmENl'S. 
S t e e l  F a c e d  or �o l i d  Steel � l i d i l l 1!  ]Jar. E�pe-
���!�!k�����erd.tg�v!II_;;�'!�n�I�:J�� lftn�ngf �)i��I���ikvf� 
maintains its � U l) e l' i o l' i t y,  i n l ! H l'C l I ll t. h ,  ti l' IIH. .,!!!!!! o f  
A l"h) ,  d u ra b i l i t y .  m a li c ,  an n  !!! flV i n f,.{  o f  t i m e ll.n c l  
I n b u l ' .  Speci a l  V i se fU"I' \\T o o d  \Vo rJic l·s.  Fvl' 
sale by the 'rrade. Send for Circular. 
N AT H A N  S T E P H E N S ,  P ro p . , 

4 1  Dey St reet, N ew York. 

PAT E N T S .  

RHO K W A l:n�R }�N G I NE. 
Compact, Substantial. Econom­
ical, and easily managed ; guar­
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov� ernor. Pump, etc., at the low 
E
rice of 

4J.,iHO!;tS ltl l 'O�ER
: : : : : : , :

$�� � 
GJ.,i . ,  . .  , . . .  355 UO 8% . .  , . • .  , .  440 00 il'i1'" Put on cars at SpringfieLd, O. 

JAMES LEFFEL & CO ..  
Springfield. OhiO, 

Or 110 Liberty St" New York, -----------------

MILLIONS CAN BE SOLD ! ne�;�J 
useful. What have 

you got! Describe fully or send 
sample prepaid. I keep 1 S travelers eOllstanUy ostablishIng 
�nnty agents and ean 1If'1 I any good thing fast. This 1 s your chance. C E O .  P . B E N T ,  81 Jackson St" Chicago. 

EVERY USER OF DUCHINERY 
SHOULD LEARN 

How to USB LOOSB Pnllevs, 
Useful information on tWa subject 

is given in our " Catalogue No. 55." 
�ent free to any address, 

VA N D UZEN & TIFT, Cincinnatl, 0 ,  5 0 NEW all gold motto Rnd hand Chromn Cards, n o  2 
MESSRS. MUNN & CO . . in connection with the pub· ���l��:;'o"k�&l,.lOL�lJ�Ms �'i:J'&,���ssa��W.
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Iication of the SCIENTIFIC AMKRICAN. continue to ex· 
amine lmprovements, and to act as Solicitors of PaLell t.s 
for lnventors. 

In this l ine of busines8 they have had thi1'ty·eigl!t 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, SpecilicaUons, and 
the prosecution of Appli cations for Patents in the 
United �tates, Canada., and ];'oreign Countries. Messrs . 
Mi l lin & Co, also attend to the preparation of Caveats, 
Copyrights for Books , Labels, ReisslIes, Assignments, 
and Reports on Infringement.s of Patems, A l l  busincss 
intrusted to them is  done with spec ial care and prompt· 
ness, on very reasonable terms. 

A pamplilet sent free of charge, on application, con· 
taining full information about Patents and how to pro­
cure them; d i rections concerning I .. abels, Copyright.s, 
Designs. Patents, Appeals, Reissues, Infringements, As­
signments, Rejected Cases, H ints on the Sale of  Pa­
tents, etc. 

We also sen d .  free Qf charoe, a Synopsi s  of Foreign 
Patent Laws, showing the cost and method of securing 
patents in ail the princ ipal conntries of the world .  

llJ U N N  &; C O . ,  Solleitors o f  Patents, 
361 Broadway, New York. 

BRANCH OFFlCE.-Corner of F and 7th Streets, 
Washingt.on , D. C. 

E'IIIQ/IE' �)�\I 'Ii'JIilfTl� AND CLAY RETORT� ALL SH�ES. 
If' Ulr)j� JgIK�rl",-= BORGNER & 0 BRIEN ,-=-

23 � S T ,  AB O V E R AC E ,  P H I LA D E L P H I A .  

'pERFEC7.' 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspaper>, 
magazines. and pamphlets. bas been recently improved 
and price redu('·ed. Subscribers to the SCIEN'.rIll'lC AM­
ERICAN and SCIENTIE'IC AMERICAN SUPPLE1\r l<-:N'l' can be 
��J'�
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.. SCIEN'I'IFIC AMERICAN," In gilt . Necessary for 
every one who wishes to preserve the paper. 

Address MUNN & CO . •  
Publishers SCIE"TIFIC AMERICAN 

Telegraph and Electrical 
Medical Batt�i!lJ?ufek!�!dels, Experl. 
mental Work, and fi n e  brass castings. Send for 
catalogue C. E • .JONES & BRO. Cincinnati, O. 

It is import.:.lllt to 1I� t.hat you mention this paper. 

NERVOUS DEBI LlTYq��� 
J'RENCH HOSPITAL METHOD, New �o .Anlerica. 
Cllv1u1e Remedial A",eneY. 1 60 Fulton St,. New TorI< 

GUNSUMP-l ION. I have a poslttvo remedy for the above d1sease ; by ita USIl 
thousands of casell or th e worst kind and or 10nft standing 
�I�:: f:.�t\ ����d;"�od�bdT�t�ts�l�k��::i����lt8he�i�l! UABLE TREA.TISE on thts dlseas9, to any sufferer. Give Ex� 
press � p .. O. a.ddress. Dl�. T. A. SLOCUM, 181 read.8t., N. y, 

266th EDITION.  PR ICE ONLY $ 1  
BY MAI L POSTPA ID. 

KNOW THYSELF 
A Great Medical Work on Manhood 

TH E  COM PLETE H O M E. to���i�· b;;��t�� 
boole New edition .-New bindings.-New i l l u strations 
from new designs. Superbly gotten up_ Same low Ilrice. 

Adapted to all clasSt:S. Sells at sight.  Agents doing big work. 
EXCELLENT TERMS. The handsomest prospectus e v e r  issued. 

�hhrd�frili·ia.B��� D l�s�' �t���:�����l�W cgo�� �1�dt'BX1��t,. 

ALL�.E: CAST INGS FFIOM SPECIAL ERN" 
� 0'=-1\ 0L AND FI N ( GRAY IFIDN ALSO STEEL 

D F INE  nNNI�G J��1I1T 0 S F IN I  SH ING • Nt-..! .J TtiOMf;LEHIGH AVE 8< AMERICAN ST PHllA 

$5 to $20 per day at home, 8wllples worth $5 free, 
Address STL"SON & CO" Portlaud,Maine. 

FOREIGN PATEN TS. 
Their Cost Reduced. 

The expenses attending the procuring of patents In 
most foreign countries having been considerably re­
duced, the obstacle of cost is no longer in the way Of • 
large proport.ion of our inventors patenting their inven­
tions abl'oad. 

CAN.� DA .-'l'he cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, :New 
BrunswiCk, Nova Scotia, British Columbia, and Mani­
toba. 

The number of our patent.ees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents ln Canada is very large, and ls steadily increas­
Ing. 

ENGI.A ND.-The new English law, which went into 
force on Jan. 1st. enab les parties to secure patents in 
Great Britain on very modp.rate tel'ms. A Brit ish pa­
tent lncludes England , Scotland ,  Wales, Ireland, and the 
Channel Islands. Great Britain is the aCltllOwl edged 
financial and commercia} center of the world . and her 
goods are sent to every quarter of the globe .  A good 
Invention is like ly  to realize as much for the patentee 
Ln England as bis United States patent produces for 
hlm at home, and the small cost now renders it possible  
for almo�t every patentee in th i s  country to secure a pa­
tent in Great Britain ,  where bis rights are as well pro­
tected as in the United States. 

O'I'HElt C 0 1 J N 'I' R I E S . - Patents are also obtained 
On very reasonable terms in France. Belgium, Germany 
Austrla, RussLa, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies, 

An experience of THIRTY-EIGHT years has enabled 
the publishers of THE SCIEN1.'IFIC A" )WICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 

Exhausted Vital ity, Nervous and Physical DeblIity, Pre- have the business of their cHents promptly and proper-
�fs

t
���s�:���rrT��f�O�'i�dT�:r��fo!�g;�x��s��: �1.�J� ly done and their interests faithfully guarded, 

for every man, young, middle-aged, and old. It contains A pamphlet containing a synopsis of the patent laws 
��l�i�hlg�r;i�����bf�.u�6 ���n�h;�t�� ��[���:;Vb��� 6f aU countries, including the cost for each , and other 
��y��irg�1010�f�l;�J:;:i���� a

sJ���:��b�t�:d�n
b
�!��� 

information useful to persons contemplating the pro� 

tlfu l  French muslin, embossed covers, full gilt , guaran- curing of patents abroad, may be had on application to 
teed to be a finer work tn every �ense-mecbn.nical, ]iter- tbis office. 
���'n��:lc!'r

o
i�.%�()O�,

a
�h;��n��\v�rlb�� �%�3�A�ni�:�j; 11lU N N  & (' 0.,  Editors and Proprietors of THE SCI-

insta.nce. Price only $1.00 by mail . postpa.id. lllustnl- ENTIFIC AMERICAN, cordial ly invite all persons deSiring 
tive sample. (j cents. Send now. Gold medal awarded any information re lative to patents, or the registry of 

��c�����I::li��'h:�!1��:,1 Medical Association, to th e trade-marks, in tIlis country or abroad, to cull at their 
Thi b k h ld b d b  th f · t tf offices, 361 Broadway. Examination of inventions, con-

and b� t�� ain!�¥ed fg:��lier. Ii �fly
n
ten���

n
:I[�"r.o';.� sullatlon , and advice free, A member of the firm is 

�h�����t;'l0 member of SOCiety to whom this book will always in attendance between tbe hours of 9 o'clock A. 
not be useful . whether youth, parent, guardian, instruct� M, and 5 O'ClOCK P. 1\1, Inquiries by mail  promptly an-
or

A�d����g'th�
a
pe-;:;g��-&��iCa) Institute, 01' Dr. W. H. swered. 

Parker, NO. 4 lIulfineh Street, Boston, Mass., who may Address, \ll U N N  & C O . ,  
be  consulted on all diseases requiring ski l l  and ex

g
erl- Publishers And Patent SOliCitors, 

g�Jll'ed
C
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n
�'lJ'i���
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n
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s
�t�.;1�i�s H E A L �Vp. 1 861 Broadway, N cw York, 

speclalty. Such treated successfully THYSE LF Branch Office, c(Jr. F and 7t h  Streets. OPPOSite Patent 
without an Instance of tallure. Office. Washington, D. C. 

© 1884 SCIENTIFIC AMERICAN, INC



302 

Inside l�nU'c, each i U SCl ' t in l i  .. .. .. 7 �) (,I" 1 I t s  n l ine. 
Bach: !Ju::-c, each inStll ' l iuu .. .. ..  81.00 IL line. 

(About eight words to a line.) 
l!Jngravings may "ead advertisements at the same rate 

per line, by meaSU1'ement, as the letter pres.. Adve1" 
tism/ents must be 1'eceived at publication office as early 
a8 T hU1'8day morning to appear in next issue. 

HAllI PIO N "  Combination Locks, 
Pat. 1884. Nickel Plated. very 
leyible nnd bandsome Dials. 
Low Prices. Drwwer Lock, $1 .50 j 
¥iO�t�· ,f.�75�0�''f;dk,

$
�i�. �;:: 

Each opens on 3 numbers, the 
Bame as an ordinary H Safe 
LoCk." So Simple nny one can 

fit them. Maybe bou!\'ht Of any Dealer, or will be mai led 
on receipt of price. Every reader is requested to send 
address and 2c. stamp for 12 Page IUus. Price List of I .  Champion > I  Locks with which will be maiJed free a 
very acceptable, new: nickel�Rlnted Steel Pocket Tool. 

M I LLER LOCK CO., Philadelphia, Pa. 

ef.d{!::��O;?:.� �or ��!Jt��frG��r��t��e�
a
¥�;�

ctur
-

'Vheels and Rope for conveying power long distances .  
Send for circular. 

B!t,��'S 
LIQUID PAINTS. 

R OO F I N e , 
Fire-proof" Building Felt, 

Steam Pipe  a n d  Boiler Cove rlogs, StN,m Pack­
ing, Mill  Board, Oasket�, sh. a1.hi o gs, -0. Fi re.proof Coati n gs,  Cement, &c. 

DESCRI PTIVE PRIOE LIST AND SAMPLES FREE. 

H.  W.  JOHN S  M'F'G CO . ,  
8 7  M a i de n L a n e ,  N ew Y o r k .  

170 N .  4th St., Phila. . 4 5  Franklin St., Chicago. 

The R ider Hot A i r  
COM PRESSION 

P U M P I N G  E N G I N E 
I M P R O VED. 

For Residences or  Institutions. 

Absol utely Safe. 
Any house servant c..'ln run it. Has 
a record of uine years. Send for ., cata.logue E." 
SA Y E R  & CO.,  1 9  DEY ST. 

After May 1st , 1884, &I Dey 
----"-.... - Street, New York. 

F. B rown 's  Patent 
FR I CTION 
CLUTCH.  

�D4 • .A.. :E£ .A.JR.JR.:rs, 
Providence, n. I .  (Purk St.), Six minutes' walk West iromstation. 

Oril<i nn.1 n.nd O ll l y  B lI i ldel' of the 
H A R R I S  - C O R L I S S  E N C I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
S e n d  fo r copy E n g i neer's a n d  Steam U ser's 

M a n u a l .  
· By ... . W. H I l i ,  M . E .  P rice S I . 2 5 .  

T h e " M O N I T O R . "  
,," N E W  1 , 1 l"1'J N C� A N I )  NON. 

I,J L''J' jf . I G  J N J EC'I' O R .  

Best Boiler Feeder 
in the worl d .  

Greatest Range 
yet obtained. DoeR 
not Break under 
Sudden Changes of 
Steam Pressure. 

A 1 .. 0 l'll tC l i t 
E J E CT O RS 

OR 
Water Elevators, 

For Conveying 
Water and LiquId. 
)'ntcut Ol ler  ... , Ln .. brlcntor�, etc. 

N A T H A N  M A N U FAC T U R I N C  C O M PA N Y ,  
Sen d  IO r  • •  taloguo. 9 2  &. 94 L i be rty St. , N e w  York.  

Jtitutifi t �tutri tltu. 
BOYNTON FURNACE CO., 94: BE EKMAN S T Rllmrr, NEW YORK. 

M frs, of Boynton's Latest Pattern Furnaces, Ranges , and Heaters . 

JENKINS' PATENT VALVES, 
Gate, Globe, Angle, Check, and Safety. 

/ "lJF ACTURED OF BEST STEAM METAL. 
Are t' � A .d standnrd of t.he world. Have been in use since 1888, under aU possible con­
dit¥# S' .ave failed. , . � .Iosition. see that valves nre stnlnpetl "Jellldns HI'OS." §. JEN":H:.XN"S :B � C> S  • •  � IS Jet, New York. Send for Price List "A." 79 Ki lby Street. Boston. � ...... ca. A G E N 'l'S : Pond Engineering Co .. St. Louis, Mo. & 0"'" . g  Pa. Ahrens Welker & Ryan, LouisviJ e,Ky. :Marillette IrOll W 'k's Co. , Chicago, Ill. § -<s " tihlo. James Walker & Son, DetrOit, Mich. Bmud & Reichard • .Minnea",olis.!l1inn. 

James Boyd 
Rees. Sho ' 
Gibson & 
Chafer .1- (2) ,c., .ld ,Ohio. W eir & Craig, Cbicago, ill. EnglJsh Brothers."'Rnsas City. lnO. 

I""\. q,J .gan & Co., Sun FranCisco, Cai. Hendrie &. Boltho1f M'f1g Co., Denver, Col . O..,, � 
F 0 R S A L ' ... patent just !\,ranted for steering L .  apparatus for vessels of ali sizes. 
Address C. E.  PEREZ, Moblie, Ala. 

E m e l'son's New� 8ook of' S A  W S 
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llt:aders to overcome every difficulty, and WEdition \v 
Sawyers instructed in hanging, truing, for 1·'84 
Or straightenin
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and runni
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all kinds of S A W  S ���riCJ :���n&IY aJ3�;s
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ow re
�rlJ:�fE distributIon. EnlCI'SOn ,  lSulith & Co., llCllVCl' F u l l s ,  Pn. 

Doub l e  Screw, Para l l e l ,  Leg V ises .  
M:1de and WARRANTED stronqer than any other Vise 
by EA tH, E A N V I L  WORn.:S only, 'l" 'cutou,  11. J .  

X :LV F C> JR. D4 .A.  'F :r c> :LV 
For Users of Stem .. Pump8. 
Duzen's Patent Steam Pump 

\ �g K���
i
i�� g� ��lh, I R�k 

( No Care or Attendance. ) ab le .  
k ind of liquid ; ever 

oJ,)g !'-ql: ��t, �.utP
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l
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l 
f�fr:�Js�:g� 

every pump guar-
Pu

�r:Ch:'l��� 
capacities from 

�?at purpose 

SHEPARD'S 
$60 

Screw Cutt i ng  Foot Lathe .  
Foot and Power Lathes, Drill Presses, 
Scrolls , Saw A ttachments , Chucks, Mun-
����lf�rW��\J�i��' �f

O
��t�ti

i
�g[.Si�:�: 

tenrs or artisans. Address 
H. r.. S I I E l'A R n  do CO., 

34.1 & 34.3  WeHt F"roDt St • •  Ci I lC i l l l ulti ,  O .  

SOU'I'HWARK FOUNDRY &. DIACHINE CODIPANY, 
43 0 WRshi ll"tOIl Avenue, Philadelphia, 

E ng i n ee rs & M ach i n i sts,  
Blowing Engines and· Hydraulic Machinery. 

Sole makers of the 
Porter·Allen Automatie Cut·OIl" Steam Engine. 

A
C O LU M B I A  B I CYCLES 

AN D TR ICYCLES . 
New Illustrated (36 puge) Catalogue, 

giving full d. escription of these rna· 
cblnes. sent for 3 cent stamp. 
. 

'I' B E  I'O P E  11l' 1<" (l CO. ,  
597 Washington St., Boston, Muss. 

B I B B� S  FIToOp1acOH8ai�� 
Mantels and Registers. 

B . C .  B I B B  & S O N . 
. Baltimore, Md. ...., 

Bestworkmanship, Lowest prieM 
guaranteed. Send for circulars.. J 

TilE 1I0LLAND LUB R I C ATOR, V I S I Tl r,E IIll tll' 
Is .guaranteed to be 1 .  A perfect insurance 

against the cutting O f  
Va!ve .aeat.e, CyliudE.'r and 
Governor Vulves 0 1  the 
engine. 1�1I!I�-e�.�IJ:.ri041 2. It will pay for itselt 

.. b ulxmontba, in tb6 S&ving Of3�iVtCO;lir��fu��ki��'re s
�
eed In tbe revolutions of 

:w� 
e
�f!�t'e�

ay �o
�r�:t�� tbua inereaaing the power of tbeeng!ne. M'r'dbvHolland & Thompson, 2 1 7  River S�'J Troy ,� .Y . 

""" = t:t:I 

B A R R E L, K E G, 
Hogshead, 

AND 
S t ave Mach i n ery. 

Over 50 varieties manu .. 
factured by 

E. & B. HOLMES, 
BUFFALO, N .  Y .  

..... 
<1> 
3= o 

c.. 
..... 
o 

u... 
..... 
o 

u... 

G AS E N G I N E S 
Shnple, Substantial,  Safe, EconoJn ical. 

Half horse power wi l l  pump 5()() "allons  of water 1 00  feet 
h igh per hour with 25 feet of gas. 

P O W E R  DETERlll I N E I) BY A C'I' U A  1, TES'l'. 
Cull and see them, or for circulars and prices address 

THE CONTINENTAL GAS E N GI N E  CO' 1  No. 2 3 1  BROA D WAY, N E W  YORK 

1'HE DINGEE & CONARD CO'S 

ROSEs 
The on ly establishment making a SPECIAL 
B U S I N ESS of R O S E S .  60 LARCE HOUS ES 
for ROSES alone. We CIV E AW A Y ,  in Prem i­
ums and Extr�6, more Rl?,S E S  than most estab-
!h����lIve�s':.�e1;: P 

a��J.�t:��eJg�t-�fti� 
Ii splendid varieties, your 'l�lce, all labeled, for

, I ; 
l'J�rl"� Mt �f3�3b� N��;c3JI��·�;c?!"I�� 
Trealise on the Rose, 70 pp, elegantly illustrated FRE E 

T H E D I NCEE t.. CO N A R D  C O .  , 
Bo.I Grower., WOi\ Grove, Cheltor 00 .• r. 

PIPE COVERING. 

FireprooTN on-conducting Coverings for Steam Pipes, BOilers, and all hot surfaces. Made in sections three 
ifr�e!�nlfii l l���1,{,op�tJ�{ilg�''n81�(f��:n:l��l.tel'ial8-

CHAL M E RS-SPENCE 2 0 .  
41 9·421 1':igh th :St., New York. 

BOGARDUS' PA'rENT UN IVERRAL ECC E N ­
TRIC JlULLS-For grinding Bones, Ores, Sand Old CrUCibles, Fire Clay Guanos, Oil Cake, Feed, ('orn . Corn and Cob, Tobacco, SnUff, Sugar, Salts, Roots, Spices, Co1fee, Cocoanut, }-'Iaxseec11.. Asbestos, Mica, etc., and whatever cannot be grouna by other millS, Also for Paints.z:.. Printers' Inks, Paste Blacking. etc. JOHN W. 'I.'HOmSON, successor to JAMES BOGAR­DUS, corner of White and Elm Sts., New York. 

M I'C R O S C O P E S ! 
T EL ESCOPE S  F IELD C L A S S E S ,  

M A C I C  L A N T E R N S ,  
B A RO MET E R S , 

T H E R M O M E T E R S ,  
D R A W I N C  I N S T R U M EN T S ,  �=t!iBi9 PH ILOSOP H ICAL A N D  C H E M ICAL APPARATUS .. Send for l18t and dell�r\ptlon of our ten Catalogues, 

QUEEN &. C O . , OpticianS, PH ILADELPH IA  

BARN ES '  
P at e n t  F o o t  a n d  Steam Power Machi­
nery. Complete out­
fits for Actual Work­
s h o p  B u s i n e s s .  
Lathes for Wood or 
Meta.l Circular Saws, 
Scrool Saws,Formers, 
MOl'tisers. 'l'enoners, 

r��ii:;�d ¥�f��t!:t�����I:' .��
i
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r
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t
g; No. 1 999 llln.in St., ltoclrl'll"d. Ill. 

VV.A.TER.. 
Cities, Towns, and Manufactories 

Supplied by GRF.EN & SHAW 
PATENT T U BE AND GANG WEI,L SYSTE�I. 

Will. D. Andrews & Bro" 2 3 3  Broadway, N, Y. 
Infringers of above patents will be prosecuted. 

Corn e l l ' U n iy·e rs ity . 
COURSES IN 

Electrical Engineering, 

Mechanical Engineerin g, 

Civil Engineering 

and Architecture. 
Entrauce Examinn.tions Begin at 9 A .  Ill., Juue 

1 6  aud Sept. 1 6  1 8S4. 

For the UNIVERSITY REGISTER, containlnll: fu ll 
statements reearding requirements for ad mission, 
courses of study, de2'rees, honors, expenses, free scho-
�\'H�IPoi;R�K·su"i��,oro:'pe8�ki.n�m"atl.'tvil:W�fTt� Ithaca, N. Y. 

E R I C S S O N ' S  
NEW CALORIC 

PUMPING .E N GINE, 
FOR 

nwellinlrs &; Cou ntry Seats 
Simplest ! Cheapest ! Eco­
nomical ! Absolutely  Safe I 
Delamater Iron Works, 

C. H. Delamater & Co., 
Propr1etors, 

16 Co.·t l n  udt  Strect, 
N c \v YOI'){, U. S.  A . ,  

A n d  40 Dearbol"ll St., 
C hicago, I I i .  

S P EAK I N G  TELEP H O N ES .  
'I'HI<� A nl lmlCAN  Iml.l, 'l'I<:I.I<:P I I O ;V "; COm'A NY, 

w. H. FO LtDES, W . . R. DRIV Ir.R, TR II;Q. N. V A  I L, 
President. Treasurer. Gen. Manager. 

Alexander Grabam BeIl ' s  patent of March 7. 18'16. 
owned by this company, covers every form of apparatus. 
inCluding Microphones or Carbon 'l'elephones, in whtch 
the voice of the speaker causes electriC undulatiOns 
corresponding to tbe words spoken. and wbicb articu la-
��g�
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cuit on final heari ng in a contested case, and many in­
j unctions and final decrees have been obtained on tbem. 

This compa.ny also owns and controls aU the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Pbelps, Watson. and others. 
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can be procured directly Dr through the authorized 
agents of the comnu.ny. 

A l l  telephones ohtalned except from this company. or 
its authorized licensees. are infring-ements, and the 
makers. sellers. and uaere will be proceeded against . 

Information furnished upon application. 
Address all communication� to the AlllEJUCA N B E L L  'J'Jo: I , E Pli O N E  C OltI l'A N Y, 

9� lIli l l< SU'ect, 808LOIl ,  IU a ... 

OF THE · 

J dtntific �tutrintU 
FOR l S84. 

'l'he Dlost rOllll ln l' Sclell t i li e  I'nllel' I II the Worlll , 

Only  $3.20 n. Yen.r, i n c l n ci i llg l, .. o. Rlte. We"ldy. 
�� N umbers n Y tHU'. 

'l' h I 8  w i d e l y  circll l n . ed and splendldly lllustrated 
paper is published weekly. Every number contains six­
teen pages of useful information, and a large number 01 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam J\l achtnery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. ElectriCity, 'I.'elegrapby, Photography, Archi­
tecture. Agriculture, Horticulture, NatUral Htstory, etc. 

A l l  C lasscs or  Ren ders find in tbe "CIEN 'rIFIO 
AMERICAN a popular reswme of the best scientific In­
formation of thc day ; and It Is the aim of the publishers 
to present it in. an attractive form, avoid iog a.s much as 
possible abstruse terms. 'ro every intelligent mind, 
this journal alfords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

'1'e r.n8 of � lIbsCl· ip ti o1l .-0ne copy of the SCIEN­
TIFIC A�mmOAN will be sent for one year-52 numbers­
posta!\'e prepaid, to any subscriber in the United States 
or Canada, on receipt of t h ree do l l nl's uud  t .\VClll.y 
ce ll to by the publishers ; six months, $1.60 ; three 
months, $1.00. 

Cl llbo.-Oll e exu'a copy of the SCIENTIFIC AMERI­
CA N wtll be supplied gratis jor eve'I'JI club oj five subsC1'ibero 

at $3.20 each ; additional copies at same proportionate 
rate. One copy of the SCIENTIFIC Ani ERICAN and oue copy 
of the SCIE�TIFrc AMERICAN SUPPLE" EN'� will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars bv 
the publishers. 

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

�UNN &; CO . •  
36 1 B ro a d way, New York. 

To J'ol'ei ll"lI SlI bscl"ibel"s.-Under the facilities of 
the Postal Union. the SC IENTIFIC A�mRlOAN Is now sent 
by post dIrect from New York, with re!\,ularity, to sub­
scribers In Great Britain. India. Australia, and aU other· 
British colonies i to France, Austria, Belgium, Germany, . 
Russia, and all other European States j Japan. Brazil l' 
Mexico, and all States of Central and South America •. 
Terms, when sent to foreign countries. Canada excepted" 
$4, gold, for SCIENTIFIC AM lrRICA!I."', one year ; $9, gold , . 
for both SCIENTIFIC Al111 tRlCAN and SUPPLEMENT for­
one year. This includes postage, which we pay. Remit; 
by postal order or draft to order of 

MUNN & CO. , 36l Broadway, New York. 

PRINTING INKS .. 'THE " Scientific Amcrican " Is printed with CHAS. ENEU JOHNSON & CO.'S INK. Tenth and Lom­
bard St�. Phila. ,  and 47 Rose St.,  OP)l .  Dnane St., N. Y. 
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