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PNEUMATIC GUN CARRIAGE AT SANDY HOOK. that cannot be readily trained and sighted, however 
The modern gun, whether it be of the sea coast type, ponderous and potent its projectile, loses much of its 

barb<:ltte, or flank defense, is so much larger and heavier effectiveness. Toothed gear is now generally used in 
than the old style-carries such a charge of powder and elevating and depressing the gun and in the lateral 
gives such an increased shock in recoil-that the con- movements. The pneumatic. carriage, like its hydraulic 
struction of the carriage which must bear its weight prototype, automatically returns the gun to battery 
and withstand its recoil is.of more than ordinary im- after firing. It receives and counteracts the force of 
portance. Perhaps it would hot be an exaggeration to I the recoil wholly within itself. It may be said for the 
say that, in building a new fleet, the selection of an· pneumatic type that it is simpler in construction than 
efficient gun carriage f9r its battery is quite as vital to the hydraulic, fixes more accurately the power of the 
success as the selection of a trusty gun ;  and as the ag- gun in recoil, and hence returns it sooner to battery. 
gressiveness of fighting ships is in a direct ratio with Water can be used as a recoil check of a hydraulic 
the effectiveness of their batteries, it follows that· de- carriage only in certain seasons, and other liquids. are 
fective carriages may render impotent the best efforts apt to cake and cloy in the cylinders and lead to mis
of the naval designer. haps, whereas in the use of an elastic gas, as in the 

In a recent n umber we illustrated the hydraulic gun pneumatic carriage, there is no fear of this. 
carriage, taking as an example one of those designed Let us turn for a moment to the Westinghouse air 
for the Atlanta's 8 inch breech loading rifles. In this brake, which resembles not a little the pneumatic gun 
number we illustrate the pneumatic carriage at Sandy carriage. For �any years its designer tlssayed unsuc
Hook with gun in rest. These two types are, by long cessfully to bring about its adoption. Eminent engi
odds, the best yet devised, and each has such merit neers insisted that it was not a practicable contrivance 
that the first authorities of the. day are divided in for stopping trains of cars. It was constructed, they 
opinion as to which deserves the first place. averred, upon a misconception of natural laws, and 

Strength, as may easily be imagined, is the first re- while carefully watched by interested persons on a 
quisite in a carriage for heavy guns ; ability to with- trial trip where danger did not menace, it was faulty 
stand the shock of recoil being the test of efficiency. in design and uncertain of action, and they prophesied 
It must also be easy to maneuver, because a gun that when the vital moment came when its repressive 

[$3.00 per Year. 
action was most desired, it would prove wholly inade
quate and fail lamentably. We have seen that they 
were mistaken in this, for to-day it is in almost univer
sal use, its power being so well adjusted, and so certain 
withal, that a single man, by pressing a simple lever 
to the right· or left, can, in a few moments, bring tha 
heaviest train to a complete stop. The pneumatic gun 
carriage at Sandy Hook, which we illustrate, is con
structed after the famous Powlett design. It is worked 
by compressed air, which comes from a pipe connected 
with the breast of the carriage. By means of simple 
levers, this air, besides being used to check the force of 
the gun in recoiling after firing, can be made to train 
the gun, elevate and depress it, and move it qnickly 
from side to side. The old style carronade and broad
�ide gun, pygmies in comparison, conld not be handled 
by their numerous crews more readily than the great 
modern gun weighing many tons can be worked by 
means of this really simple apparatus. 

The Sandy Hook pneumatic gun carriage has a slide 
furnished with cross transolDs and angle knees suffi
ciently strong to bear the running and recoil cylinders. 
The latter are lodged heneath the piece and between 
the slide rails, care being taken to prevent their de
struction by hostile shot. Inside one of the slide rails 
there is rack piece with a rolling eccentric clutch, fur-

(Continued on p. 120.) 
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THE ADRICd ASSOCIATION FOB THB ADVdCEDNT of it in the SCIENTIFIC AMERICAN SUPPLEMENT for 

OF SCIENCE. this week. 
Two main ends are accomplished by thili 8.88ociation, Prof. W. G. Farlow, of Cambridge, addrellssed Section 

which has just held its thirty-sixth annual meeting, in F on the subject of "Vegetable Parasities and Evolu
Coltunbia College, in this city. One of these is the in- ti()'h." 
terchange of scientific views and consequent increase of A parasitic plant is one obliged to obtain its orga.n
knowledge, the other is the social intercourse of seien- ized material from other plants or from animals. Par
tific people. For both these objects favorable arrange- asites subsisting on dead matter are called saprophytes; 
ments had been made by the citizens of New York, in those on living substances, true parasites. Mould on 
expectation of an unusually large attendauce. The bread is a saprophyte; the potato rot fungus, a true 
roll of members, active and associate, showed 564 names parasite. Most parasites belong to the fungi. It is 
up to Friday morning, of which 273 were those of new highly probable that vegetable parasites originated 
members. While this list has been surpassed at several from non-parasitic forms. There is reailon for believing 
former meetings, it should be understood that the that the earliest forms of undoubted plants were 
rules are more strict than heretofore, especially as to unicellular and not unlike protococcus. As soon as a 
associate members. protococcus has developed the power of attaching itself 

The opening meeting on Wednesday morning was to other protococci, lost its chlorophyl, and developed 
called to order by Prof. E. S. Morse, the retiring presi- means of penetrating the wall of its host, it has as
dent, who surrendered his chair to Prof. S. P. Langley, sumed all the essentials of a chytridium. The develop
of Washington, D. C.,  the president-elect. After a ment of the filamentous and higher parasites from such 
prayer by Bishop Potter, Pres. Barnard, of Columbia chytridiaceous forms is possible. When one regards 
College, made an address of welcome in the name of the fungi as a single class of plants, and attempts to trace 
cit.y of New York, reviewing the achievements of the a clear connection between tbe h1ghest and lowest 
association during the forty years of its career, and members, he finds numerous �:that cannot well be 
paying a fitting tribute t� those members whose labors filled. A general parallel, howevet>, exists, between the 
were done and who had gone to their rest. Pres. fungi and the chlorophyl-bearing algoo, and the de· 
Langley made an appropriate reply, after which the velopment may have been from the lowest to the higl1-
association transacted the routin� business incident to est algoo, and the different groups of fungi lD�y have 
the full organization of the several s�tions. A number arisen from different groups of algoo at different periods 
of important changes were made in the constitution, in the process of evolution. 
at the recommendation of the standing committee, Address by Professor D. G. Brinton, of the Uni-
which is to be hereafter called "the CQuncil." versity of Pennsylvania, before the anthropological 

The addresses of the vice-presid�I:\ts before the sec- section, H: "A Review of the Data for the Prehistoric 
tions occupied the entire afternoon. The following is Chronology of America." 
a brief report of these addres8es. Humboldt's hesitancy as to the origin of the human 

Section B was addressed by Prof. W. A. Anthony, of race should disappear, at least so far as the American 
Ithaca, on .. The Importance of the Teaching of Indians are concerned, The sources of information 
Physics in the Public Schools." He deplored the preva- are: 1. Legendary. 2. Monumental. 3. Industrial. 4. 
lent utilitarianism that demanded a commercial value Linguistic. 5. Physical. 6. Geological. 
for all scientific work. It is time to reverse this de- 1. Back of the fifth generation all becomes vague 
maud and to call for a process by which commerce shall and mythical, and all verbal records are apt to be uo
contribute to science. As our nation grows in wealth, trustworthy. Even in the annals of Mexico there is 
the principles and details of science should be made no fixed date prior to A.D. 1325. 
common property, and become the daily talk of the 2. The stone-built monuments of Peru and Mexico, 
school boys. The precious truths of nature are the and the brick buHdings of Pueblo, do not warrant the 
best heritage to be left to future generations. Physical claims for thousands of years-hundreds will do. Many 
science should be taught in the primary schools as of these structures were built within the memory of 
well as in the universities. Thus an army will be the natives, who met their European conquerors. The 
raised up to push scientific work into new fields. In shell heaps, or refuse heaps, of villages in Maine, 
order to promote· the application of science, let science Florida, and Brazil contain remains of animals which 
itself be fostered. New experiments with new instru- are now extinct, and the human skulls found are of a 
ments will be sure to reach remunerative results, es- different race. That race was familiar with pottery and 
pecially if invariably directed by scientific knowledge. polished stones. 

Before section C, Vice-President A. H. Prescott spoke 3. In the oldest relics we find proofs of the palooo-
on the" Chemistry of Nitrogen as disclosed in the lithic age-the simplest implements. In other ancient 
Constitutidti -of the Alkaloids." He said that the char- mounds we find fragments showing that the tribes 
acter of �n is a challenge to chemical skill. were acquainted with the compound arts. The culti
Abundant iIi its free state, its compounds are so spar- vation of useful plants is important. Maize and to
ingly obtainel\ that they set the values for the nourish- bacco were raised over an area of 0,000 miles in diame· 
ment of life. :kitrogen is trusted for the projectile arts ter. 
of war and �e, holds the structure of the anlll'fie 4. The exceeding diversity of dialects in America 
dyes,andt'overns the vegetable alkaloids. The study proves high antiquity, but the many incorporative 
of the 'litNetttral chemistry of the latter . .includes: 1. traits show original identity of plan. 
Nitrogeft6_ 'bases as derivati'Ves of ammonia. 2. As 5. Physical research is hindered by ideas of race clas
representell by aniUne. 3. The pyridine type in the sification. Jfaylayans and Americans were wrongly 
vegetable alkalOidi. It may yet come to pass that the classified by Cuvier as Mongolians. The most ancient 
identical alkaloids of uature will be made by art. This American skulls prove that in craniological features 
will not be doife by chance methods nor premature the American race in time and distribution has been 
short cut);;, but by well-earned progress through seien- identically one. 
tific methods faithfully applied. 6. Man lived in North .and South America imme-

Hpn. Eckle .... B. Coxe, vice-president of section D, diately after the glacial epoch, but the epochs in the PAoli J 
1 • .  BIOGRAPHY.-Daniel E. Salmon, D.V.M.-Biography and portrait spoke on .. The Necessity of Scientific Training for En- two continents may not have been synchronous. The 

�&��e01'r��eE���:�1���"a�tf����i�y�:fWl�:t��8g����:::-:-��� 969; gineers." An occasion like the present, wh�n an en- American could not have immigrated from Africa or 
gineer who is really a business man is called upon to Asia, though the first American man was an immigrant II. B10LOGY.-What American ZOOIOlli.t. have Done for Evolution. th�y l:e'ii�� lB�g!i',�;,-�!'a':ia:N��st:i!ill�:����.m�I:i1:¥.� .�� 9899 preside over a scientific body, naturally gives food for and not autochthonous. When geology and geography 
reflection. Engineering, though the youngest of the have been studied more thoroughly in their applica-

III. CHEMIS'l'RY.-Apparat.u8 for Te.tlnll Beer and Other Liquor •. - professions, is already di vided into civil, mining, me- tion to anthropology, the lines of migration may be �J' c���r;.rr�':.�t:r.�fl11':l'.��:&fo���.�i��: ��� �� .������ .�� .���?�?� lk;oo chanical, and other branches. The engineer is deeply traced. 
IV. EJ,ECTRlCITV.-Fifty Year.' ProRres. in Tell!j{raphy.-By w.n. PREECE.-A full review of the subject, the construction of lines, new apparat.us. and general telegraphic enllineering ...... . .. .... . . . � New Driving tiear for Dynamos.-Ayrton & Perry's Dew belt con-nection described.-llllu8tratlon ...................... .................. _ 
V. FlNGINEERING.-EnIl1l8h S8.!oon Ralli'ray Carrilu:e.-An Invalid , saloon carriage, for use on the LanC8l'Jhire and. York.shire Railroad. 

-:���nd';.�'t:,��t �i t���n�:!��'�f,��':,�tr:;���';:':"TIi'; itmi.i' ·Elm,i 0089 tower at Paris; present state of the work; lBying the fOundation •. -2 illustrations .. . . . . . . . . . . .. . . .. . . .•. . . . . .  ,,,.!.� • ••• • • •  � • • • • • • • •• • • • • • • • • • •  9688 New Prooes. of Metal Workinll of Mess.a. No De ll"natdos and S. Ol.zewski.-Electrlcal lI)etal w'!rklng.-A neir pl6il1!!'1!iJ 'tecently purchased by the RothschIlds.-2 Illustrations . . . . .... � .,. . . t . . . ...... .. . . . 9691 'J'he Looograph.-An apparatus tor disclosing to an ·�nglnecf.rlver hi� exact place on a new and unknown road.-3 illustrations ......... 9691 'l'he Nine Hundred and Eighty-four foot Tower at Paris.-An-other account of the EI1I'el tower.-l illustration.. . . ... . .... . ...... 9Ii89 The Preservation of Railway 'l'ies and Timber by the use of Anti.eptics.-By JOSEPH P. CARD.-A plea for the use of dead oil Iu treating pillng and sleepers. . ........... . .... .......................... 9Ii89 

VI. GEO LOG Y.-The Afrlcau Diamond Mine8.-Sectlonal view. of the 
fa,l?::������rlg� iril���·�fo�:8������8� elf ·Geoioilstei.:':'iiY· G: it: 9701 GILBERT.-An abstract of the address of the vice president of the I<eologlcal section "r the American A •• oclation at the meeting of AUllust 10, 1887.................... ... . ................................... 9699 

indebted to those who have determined experimentally Prof. H. E. Alvord, Vice-President of Section I, spoke 
and discussed mathematically the data which are in· upon" Economy in the Management of the Soil." 
dispensable to him. The great success of the first Tracing the visible wealth of the country to its 
practical engineers, who were developed in the field source, we find that it has all, with insignificant excep
or in the workshop, was achieved in spite of-not on tions, been derived from the soil. Generation after 
account of-their lack of scientific education. There generation has recklessly drawn on the stored fertility 
are three classes of engineers-scientific, consulting, of the soil with no systematic e«ort at restitution. For 
and business. A young man should decide which of food, clothing, shelter, and fuel, we depend almost 
these he wishes to become, and adapt his studies ac- entirely upon the soil. In spite of the rapidly increas· 
cordingly. There is as much need of a technical edu- ing demands of our own country, for twenty years 
cation for the engineer as there is for the lawyer, phy- agricultural products have constituted three·quarters 
sician, or clergyman. of all the exports from the United States; and�i 

The admirable address by Prof. Gilbert, before sec- supe
. 
rabundance of soil products will continue well : .. 

tion E, concerning the "Work of the International the next century. Every crop removed diminish. ita 
Congress of Geologists," attracted so much attention, store m plant food, and .this reduees its reproduc��e 
and awoke so great an interest, as to be made the power .. The most important elements of plant food 
special subject for general discussion for the whole are potash, phosphoric acid, and nitrogen. .!fen re-

Vll. MEDICINE AND HYGlENE.-Microscop'·,1 Researches IhtO session on Friday, in the geological section. It was a mains upon or is retul'Md to the land, but. there is �� <;���"usg�:\,"a ��!.I;,�:.g�l�ffluN�J&h;t�f��;-vtew�aI��J: "!ltarrh cells and �racterl.tic parasites of the dlsease.-9I11uotra- thorough and able review of what has already been great waste in addition to what is lifm.t abY?&d. The tlons . ...... ........ .................... . . ...... . .......... . . . . . . ... ....... 96IJ6 . done by the geological congress, with criticisms on what revival of interest in agricultural studies,.end the in-
VllI. MISCELLANEOUS.-Poultry Notes.-Practical notes on the I it bas attempted to do by imperfect methods, together creasing number of able m e n who make tJ(em their life. management of the poultry yard and raising chlcken8 succeBSfully. 9'101 'th I d . . I t· t th k '  . th If ..... - I th The MeloJn'aph and Melotrope.-Two apparatus for catchlll1r a WI nove an orlgma sugges IOns as 0 e scope 1 wor ,pr

.

omlse some 

. 

success In e e QVWl to 80 ve e· 
�\Yf�t�R�l.��.?� ���. ���.�? ?:. �.�� ��� :������.���� ��� .. � 969& and attainable results of such an organization. The prQblem of the perpetuation of the. fertility of onr· 

address was quite lengthy, and instead of atteJIlpting a soil. 
IX. g���';:���:l�be��m�l;a�:/:���::,o-:���r�ur.:��.�':. IIIl91 synopsis here, the reader is referred to the full report The address of Professor E. B. )101'118. the retiring 
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president of the association, was delivered on Wednes
da.y night, in the library hall, before a large and appre
ciative audience. His subject was "A Decade of 
Evolution," and he reviewed with great earnestness 
and enthusiasm the work that had been done in the 
last ten years, especially by American naturalists, to 
prove and illustrate the Darwinian theory of the de
rivation of species. The address abounded in facts of 
the most curious and instructive nature, and was well 
received, except that the speaker felt impelled to re
taliate on the church for its alleged obstruction of the 
progress of modern science. The entire speech will be 
printed in the proceedings of the association, and will 
have a high degree of value as a contribution to the 
history of scientific progress. Next week we shall give 
an outline of the more important work done in the 
various sections. 

It should be added that the members of the associa
tion, while fairly diligent in their allotted duties as 
scientists, :availed themselves of the privileges of the me
tropolis and enjoyed a reasonable amount of sight·see
ing. The excursions around the harbor and to West 
Point a.nd Long Branch are popular features. The 
general reception on Thursday evening at the Metro
politan Opera House was a brilliant affair, and brought 
together a delightful company representing all parts of 
the nation. - ...... 

A. Grea& Dell Cor Cologne Ca&hedrllJ. 

An official notice has been published of the great bell 
for the Cathedral of Cologne, the solemn inauguration 
of which took place some days ago with great pomp. 
The bell weighs 27,000 kilos., or about 26 tons 13 cwt. 
The clapper alone weighs 800 kilos., or nearly 15% cwt. 
Its perpendicular height is almost 14%, feet; its diame
t�r at the mouth nearly U%, feet. Twenty-two can
nons taken from the French were assigned by the 
Emperor William for its manufacture; 5,000 kilos. of 
tin were added. It was cast by Andreas Hamm, of 
Frankenthal, and"21,000 m. (£1,050) were paid for the 
casting. It will be known as the Kaiserglocke, or Em
peror's bell; and as the two other large bells in the 
cathedral bear the epithets respectively of Pretiosa 
(precious) and Speciosa (beautiful), this one is styled 
Gloriosa. It bears above an inscription recording that 
.. William, the most august Emperor of the Germans 
and King of the Prussians, mindful of the heavenly 
help granted to him whereby he conducted the late 
French war to a prosperous issue, and restored the Ger
man empire, caused Mnnons taken from the French 
to be devoted to founding a bell to be hung in the won
derful cathedral then approaching completion." A 
likeness of St. Peter, the name patron of the church, is 
on the side, beneath which is a quatrain in the style of 
the medilllval conceits, praying'that, as devout hearts 
rise heavenward at hearing the sound of the bell, so 

REVIVAL OJ!' PATENT EXTENSIONS. may the doorkeeper of heaven open wide the gates of 
The last Congress may be said to have revived the the celestial inansion. On the opposite side� inscribed 

almost obsolete custom of extending patents beyond a sestet in GElrman, of which the translation is: 
the original time Jor which they were granted, and the .. I am called the emperor's bell ; 
probability is that the Congress which meets in De- I proclaim the emperor's honor ; 

cem ber next will be strongl ... • urged to pass a new gene- On the holy watch tower I am placed. 
J I pray for the German empire, 

ral law upon the subject. That peace and protection 
By thg! amendment of the patent law passed March God may ever grant to it." 

2,1861, G:.e term for which letters patent are granted The bell was solemnly blessed in the cathedral by the 
was changed from fourteen years to seventeen years, Archbishop of Cologne, accordinr:r to the elaborate 
and the provision of the statute for the extension of rituall!et out in the Pontiftcale Romanum. The cere
patents was altogether struck out, the additional mony was very long, many psalms being chanted by 
period of three years on the original term being held to the clergy and choristers while the bell was being 
be tantamount to an extension of all new patents for sprinkled with blessed water and anointed with 

. that much time. Patents granted subsequent to March chrism, and the portion of St. Luke, x. 38-42, was 
2. 1861, were issued without any privilege of extension, chanted by_a. df'a.(lon. 1:�C!3ns,e. and myrrh were burnt ana the��ly way in which they can be lengthened is withiii"ii; and many symbolical rites performed. The 
by a special act of Congress in each individual case. opinions of experts are divided as to whether the note 

113 
£45,000 ca.sh, on condition that if they should dispose of 
it each should receive a ninth share in the eventual 
profits. 

Before cutting, it was estimated that the crystal 
would furnish either of the following gems: If cut as a 
briallette, 300 carats; as a drop, 230 to 240 carats; as a 
lozenge, 250 carats; and as a mathematically perfect 
brilliant, 150 carats. If cut in the latter form, it would 
have furnished cleavages that would cut into one 40 
carat, one 20 cara.t stone, and 40 carats of smaller stones. 
It was finally decided to cut it into the largest possible 
brilliant, sim preserving a good Shape, and Amsterdam 
was selected as the place where the gem could best be 
cut. 

It was accordingly sent to the polishing mills of 
Jacques Metz, who erected a special workshop for the 
purpose. In order to better obtain the brilliant form 
of cutting, a piece was cleaved off which furnished a 
19 carat diamond, and was sold to the King of Portugal 
for £4,000. The cutting of the large stone, which was 
commenced on the 9th of April, in the presence of the 
,Qneen of Holland, took about twelve months, since, 
instead of being cut by abrasion with another dia
mond, as diamonds are usually cut, it was polished 
down on the scaif; and a great amount of time was 
consumed by the cooling of the stone, as it heated 
after an hour's running on the wheel. The cutter of 
the stone was M. B. Barends. The I!tone in its finished 
condition weights 18il carats, and is a beautiful, perfect, 
steel blue diamond, and is the largest brilliant in the 
world. 

it is 39'5 mm. (1 9-16 inches) long, 30 mm. (1 11-64 
inches) wide, and 23 mm.(15-i6of an inch) thick, being 
exceeded in size by one diamond only, the Orloff, be
longing to the Russian crown, which weighs 194% 
-carats, but is a large deep rose, and not a brilliant. 
The Victoria exceeds the Regent in weight by 44% 
carats. The Kohinoor weighs only 106 1-16 carats. 

The form of the Imperial is not entirely even. On one 
side of the girdle there is quite a flat place, a natural 
unpolished surface, necessary, in cutting, to preserve 
the large weight of the stone. It is, however, a perfect 
58 facet brilliant . 

The original weight of the stone was 457% carats, 
S 1-60 ounces troy. The stone to-day is held by a Lon
don syndicate for £200,000. 

Hundreds of applications for extensions have been made which the bell sounds is C sharp or D. • , • , .. 
to the Congressional committees, but, except in two or ••• , • Treatment oC By.entery. 

three cases, they have always been refused, and it had A. m:1lJ,(tln Dollar Diamond-the Lar&,e.& D�nt In a correspondence from Bombay, Dr. C. MacDow· 
come to be generally understood by pateritees that In &he World. all, physician in the British army of East India, speaks 
there was little or no chance of getting a Congressional A �del Of. the Victoria, the Great .Wh.ite DiamoD� with great enthusiasm of the treatment of dysentery 
extension. But Mrs. Henrietta H. Cole, of New York, or the ImperIal, has been sent to this mty lately, and by ipecacuanha. Like other friends of this treat'ment, 
inventor of the fluting machine patented June 12, 1866 Mr. G. F. Kunz gives in Science the following: such as Docker, Ewart, Cunningham, Malun, etc. , he 
-twenty-one years ago-has been more fortunate. The Concerning its early history very little is known; in says that it is almost a speciJtc, renders the disease easy 
last Congress granted her petition, authorizing an ex- fact, where the stone was found is only a matter of con- to cure, and p1'e'DemS the complication most feared, i. e., 
tension. The Commissioner of Patents has heard the jecture-a remarkable circumstance when we consider hepatic suppuration. But he'emphasizes, particularly, 
required evidence, and has granted the extended pa- that this is the largest brilliant in the world. that" the remedy be given early in tho disease, at the 
tent. So this patent monopoly, after having expired An explanation by a letter in 'the London Times was proper time, and in the proper manner." The princi
and become free to the public for four years, is again given, as follows: "That this stone was not found in pies of the treatment a.re : 
revived and put in force for seven years, dating from English dominions at all, but in the neighboring Orange 1. To give a large dose of ipecac, atleast thirty grains 
June 12,1883, the date of the expiration of the first Free State; that it had been found by a boor on his for an adult. 
term of the patent. farm, who, knowing it to be a diamond, but fearing 2. To p"epare the stomach to accept and retain such 

The grant of this extension will be a justifiable en- being turned out of his farm by a mob, kept the secret a large dose by about twenty drops of laudanum an 
couragement for all patentees whose patents already a whole year, until a Mr. Allenberg of Port Elizabeth hour before giving the ipecac; also the application of a 
have or are about to expire to besiege Congress for saw it, and forwarded it to London." sinapism over the stomach, and to administer the 
special acts of relief in each particular case; and we It is, however, believed that it was found by some ipecac in the form of large pills, not in solution. It 
hope no one will hesitate or be backward in tiling their one in one of the Kimberley mines, South Africa. The must also be given at night, at the time of going to 
applications. There are undoubtedly many cases in- first intimation that any of the various mining com- sleep, ne'Der in the morning, and not during t1J&..:day, 
volving the greatest hardship to the inventor, in which panies had of its existence was when they heard of its and no liquid is to be taken after the dose hU)l'en 
an extension woqld be a relief. There are many inven- safe arrival in L?ndon. It is generally supposed t:tIat given. 
tions, of most extraordinary value, for which the in- in the month of;June or July, 1884, the stone had been Sometimes the patient vomits a little mucus toward 
ventors have not received a tithe of reward as com- found by one of the suveillance officers of the Central the morning hours, but the greater portion of the rem
pared with the benefits their devices have conferred Mining Company in the Kimberley mines. It being edy has by that time been absorbed. This treatment 
upon the nation. Congress should either hear and de- his duty to search others, he had the privilege of not must be renewed every night, and usually the improve
termine each individua:l petition, and grant it, if just; being searched himself, and so the stone was passed ment is marked by the third morning, or sooner j 
or it should pass a general law, under which all patents through the searching house, and he was afterward blood, mucus, pain, all three having disappeared. .A. 
may be extended; or it should put a stop to the grant supposed to have found means of communicating with disease which formerly made us despair now has lost 
of any patent extensions. four illicit diamond buyers. Owing to the stringency its terror to us. 

Last year a bill was introduced, but failed to pass, of the diamond law$ of Griqualand West, the trading The opium may be substituted by a hypodermic in
providing for the extension of all expired patents, and in rough diamonds is forbidden any one not owning one jection of morphia. Bismuth subnitrat. may be given 
this, under proper conditions, would seem to be the of the" patents" or '''licenses,'' as they are called, cost- during the day. Small doses of ipecae are more than 
easiest and fairest way of disposin",-,>f the matter. But ing £200 and a guarantee of £500. All purchases made useless; they have been tried in. India for over two 
it must not -be forgotten members of Congress are poli- by them mnst also be entered in a special registry, and centuries without lessening the mortality in dysentery. 
ticians, and many of them seem rather to like to have are duly signed every week by the police authorities. Since more than 'twenty years the above has been 
their constituents run to them with their little private £3,000 was the price paid to obtain the stone from the adopted as almost the only treatment in British India, 
bills, as in that way a certain home influence and first possessor. To prepare themsel ves for the ordeal of and has given the best results.-Prog1'es Medical. 
power is secured. transporting the stone out of the' district, they as- .. ' •• � 

At present, the way to proceed for any one desiring sembled at night, commenced drinking, then gambling, Electrlc DIeteorolog,.. 

to obtain an extension of a patent is to make applica- and after a night�s debauch two of the party lost their Mr. G. A. Rowell, of Oxford, says the Electrician, 
tion by petition to Congress, to be presented and share in the big stone. The other two reached Cape sends us a pamphiet with the &pove title, in which he 
pressed by the senators and members from the State Town in safety, where the diamond laws are not in discusses the cause of the changes in magnetic declina
in which the petitioner resides. No official fees are re- force, and from a dealer there received £19,000 cash for ,tion. He adduces evidence to show that the European 
quired to be paid. Personal interviewing of members their stone. An outward duty of one-half per cent is and American magnetic poles are coincident with the 
to explain the particular Inerits of the case is often of collected on all shipments of diamonds from Cape centers of greatest cold for the two continents. Hence 
great assistance, particularly so if the lobbyist be a Colony; but this diamond is said to have been carried he attributes the shifting of the magnetic poles to the 
woman. Tears and tresses are a power at the Capitol. by one of the passengers of a mail steamer, and was same series of astronomie and geologic causes which 

SUNFWWERS are used in Wyoming Territory for 
fuel. The stalks when dry are as hard as maple
wood and make a hot fire, and the seed heads with 
the seeds in are said to burnbettel' than the best 
hard coal. An acre of sunflowers will furnish fuel 
for one stqve for a year. 

hence undeclared. We next hear from it in London, produce the secular changes in climate. This theory 
causing considerable sensation at Hatton Garden, the leads to the uncomfortable conclusion that as the mag
great diamond market. Mhir considerable time had netic declination in this country continues to decrease, 
been spent in trying ,to find a capitalist who could so our winters will increase in length and severity; 
afford to buy such a gem, it was at last'il:rranged by 8. Without laying undue stress on the point, the author 
former resident of the Cape mines to form a compaDyof is certainly able tp appeal to our recent melancholy exeight persons, who bought the stone together for periences as an argument upon his side. 
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Railway Sand Rla.t. AN I.PROVED CISTERN DEVICE. 
The Hinckley Locomotive Works, of Boston, are The illustration herewith shows a form of cistern and 

building an express locomotive with a single pair of pumping arrangement by which water can always be 
driving wheels. This engine is built to the order of a 1 draw

. 

n from the interiOl' of the water in a cistern, avoid
Boston syndicate, and is intended to run the fast ex- ing both the scum on the surface and the sediment at 
press, the Flying Yankee, on the Boston & Maine. The I the bottom. It has been patented by Mr. George A. 
engine will not be completed until Sept. 1. It is under- Allen, of Madison, N. J. The cistern is made with a 
stood to embody many new features, and considerable 
interest will be felt in its performance. Any difficulty 
from slipping can probably be overcome by the use of 1 the sand blast now successfully used on many English 
roads, and undergoing trial on the Chicago, Burlington 
& Quincy. The sand being thrown on the rail by a jet 
of compressed air, cannot be blown off before the 
wheel reaches it. Experience in England goes to prove 
that the success of engines with a single pair of drivers 
depends entirely upon the character of the sand sup
plied. If dry and delivered fairly on the rail close to 
the driving wheel tread, no time is lost from slipping, 
even where the tractive power of the engine is 94- lb. 
per lb. pressure on the pistons. 

I.PROVED JrlECHANISlrI FOR RECIPROCATING 
PLUNGERS. 

ALLEN'S CISTERN. 

[AUGUST 20, 1 887. 
EleccricUy a F or m  of Matter. 

Mr. Carl Hering, writing to the Elect1'ical Worlcl, 
says : 

" It is a well-known fact that quantity of electricity 
measured in coulombs never is generated, never is con
sumed, and never does grow less, excepting l eakage. 
The current flowing out of It lamp is exactly the same 
in quantity as that going into it ; the same is true of 
motors and of generators, showing that el ectricity of 
itself is neither consumed while doing work nor is it 
generated. After doing work in a lamp or motor, it 
comes out in precisely the same quantity as it entered. 
A battery is not able to generate quantity or COU10lll bs 
of electricity ; all it is able to do is to take the quantity 
which pours in at one pole and send it out at the other 
pole with an increased pressure, or E.M. F. Electricity, 
therefore, is not merely force (or a form of energy), but 
matter. It is precisely analogous to water in a water 
circuit. The water is neither consumed nor generated. 
The pump merely increases the pressure of the water 
which flows in at 011e end. The water motor merely 
consumes the pressure, and con verts it into mechanical 
work of another kind. It does not conmme the water. 
The quantity of water, measured in units of quantity, 
is the sallle in all parts of a closed circuit of water, " 
etc. 

• f . � " 
A SAFETY APPLIANCE FOR RAILROAD CARS. 

A novel means of imparting a reciprocating motion 
to a plunger, applicable for use in connection with a 
hay or vegetable cutter, or a hay press, or for other 
purposes, is shown in the accompanying illustration, 
and has been patented by Mr. George McCarn, of 
Goodland, Ind. The drum or disk, which may be 
operated by a crank arm or a sweep, has bosses 01' 
projections on its peripheral face, and a pitman, con
nected at one end to a plunger, is held against the 
peripheral face of the drum by circular guides, concen
tric with the axis of the drum. As the drum is reo 
volved the pitman is forced to the position shown in 
dotted lines in Fig. 1, by one of the lugs upon the 
drum ; and as the lug passes from engagement with the 
pitman, the latter is returned to its first position by 

The invention herewith illustrated provides llleans 
by which escape can easily be made from railroad cars 
in case of accident, and has been patented by Mr. 
Thomas G. Gilfillan, of Union, Oregon. Openings are 
formed in the roof of the cal', which are fitted with 
trap doors, from each of which depends a hooked bar, 
the lower end of which is engaged by the head of an· 
other bar, the latter being held down, to keep the trap 
door closed, by a hand lever, engaged by a vertical 
toothed bar. Upon releasing the lever from the toothed 
bar, the trap door may be readily raised or removed, 

bottom trap or elbow, this portion being preferably of 
glazed earthenware, and with it is connected an over
flow pipe and branch, E, F. The open top of the pipe, 
E, prevents siphoning, and provides for the insertion 
of a suction pump, whereby sediment may be with
drawn. The pump pipe, C, is fitted, over its lower por
tion, with a slip  tube, D, having an enlarged lower por
tion, B, and Ii. float, A, tbe latter --al wi(ys loc&.tiwg the 
height of the slip tube in such way that the supply of i 

water taken by the pump will be drawn from the holes 
in the slip tube beneath it in the body of the water, the 

McCARN'S MECHANISlrI FOR RECIPROCATING 
PLUNGERS. 

a spring and link. In Fig. 2 the plunger is repre
sented as being provided with a knife, arranged to 
be thrown against the cutting edge of another knife 
carried by a casing, within which the plunger is 
mounted, as the invention may be utilized for cutting 
hay, roots, etc. 

The British War Ship Undaunted. 

H. M. S. Undaunted (12), belted cruiser, lately 
steamed out of Plymouth Sound into the channel 
for a final contractors' four hours' trial of her machin
ery with forced draught. The vessel was ballasted 
with heavy weights in order to bring her down to 
her deep load line draught, the same as if she had all 
her stores, guns, ammunition, coals, and crew on board 
ready for sea. Her draught of water forward was 20 ft. 
and aft 22 ft. The result of the trial was as follows : 

Starboard engine horse power, 4,204 ; port engine 
horse power, 4,398 ; for both engines, 8, 602, or 102 over 
the power contracted for, which was 8,500. The high
est power obtained was 9,020, or 520 above what was 
contracted for. The speed of the ship on the measured 
mile was 19'4 knots per hour, which is the highest speed 
attained by any of her Majesty's heavily armed ships 
of war. The wave line was measured, and the curve 
proved that the protective belt was above and below 
the water line in the position as originally intended in 
the design. The ·Undaunted is the second of five ves
sels of the same class ordered about two years ago by 
the Admiralty. Messrs. Palmer & Co. have done im
portant work in completing the two vessels intrusted 
to them to build, and which are the first two of the five. 

slip tube being" closed at the bottom . 
• • • • •  

AN IM:PROVED REVEUING GEAR FOR ENGIlJES. 

The invention herewith illustrated provides a novel 
form of reversing gear for engines, which has been 
patented by Mr. Edwin H. Whitney, of Providence, 
R.. I. Fig. 1 shows a side elevation of the reversible 
eccentric, with hand wheel for operating it, Fig. 3 
being a front elevation showing the engine shaft in 
cross section, and Fig. 2 a perspective view illustrating 
the application of the invention to an upright engine. 
The eccentric is formed with a hub having shoulders 
to engage a stop pin on the shaft, in combination with 
an operating wheel placed on the hub of the eccen
tric, and having a limited rotary motion thereon. 
'1'he eccentric has a limited independent motion upon 
the shaft, and the hand wheel has a rotary motion 

1 . 

WHITNEY'S REVERSING GEAR FOR ENGINES. 

'l'his vessel previously had a natural draught trial, independent of the eccentric, combined with spring 
when she attained a speed of over 17 knots, and indi- catches arranged w lock the hand wheel to the shaft. 
cated 5,640 horse power during the four hours' run, the Further information relative to this invention may 
maximum horse power being 5,890, or 390 horse power be obtained of the American Ship Windlass Company, 
above the contract, which was 5,500. George Metcalf, treasurer, Providence, R. I. 

GILFILLAN'S SAFETY CAR. 

and, iron steps or rails being attached to the side of 
the car, on both the inside and outside, a ready means 
of escaping from the car is thus afforded when other 
methods of egress might be cut off. In addition to 
these openings in the roof, similar openings, provided 
with trap doors, are arranged in the floor of the car. 

.. . . . .. 
Ballana Llqnor. 

The Indian A gricnltnrist calls attention to the fact 
that India abounds in bananas or plantains, and won
ders that the fruit has never been employed in the dis
tillation of a fermented liquor. The common prickly 
pear has been utilized for this purpose in Malaga, and 
with considerable advantage to the distillers ; and it 
now appears that missionaries in the Congo region 
have discovered that a beverage made of bananas is a 
preveutive of malarial fevers. A banana liquor com
pany has recently4ten started in India for producing 
banana liquor in either an alcoholic or non-alcoholic 
form, and which can be used with equal advantage as 
an ordinary liquor or diluted with hot or cold or soda 
water. For the temperatures of northern regions, in
cluding England, it will probably be best esteemed in 
conjunction with brandy or other spirits. 

.. , . ,  .. 
A New . Torpedo BoaC. 

The Secretary of the Navy invites proposals for the 
construction of one first·class torpedo boat, .complete, 
exclusive of torpedoes and their appendages, the vessel 
to be of the best and most modern design, to be con
structed of steel of domestic manufacture, having a 
tensile strength of not less than 60,000 pounds per 
square inch, and an elongation in eight inches of not 
less than 25 per cent, . and to have the highest attain
able I:!peed. Proposals will be received until November 
1 next. Premiums will be paid or penalties exacted 
according as the speed of the vessel shall be above or 
below 22 knots per hour. The cost of the vessel, exclu
sive of premiums, is limited to $90,000. 
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AUGUST 20, 1 887. ]  
Ali IIIPROVED WARDROBE HOOK AliD SHADE FIXTURE. 

The invention herewith illustrated provides an article 
of simple and cheap constl'uction, to be used either as a 
wardrobe attachment or as a curtain and shade fixture, 
and has been patented by Mr. James Fanning, of No. 15 
Becket St. , Salem, Mass. The main longitudinal wire 
is made in two sections, the inner ends looped around 
each other, so that this wire may be shortened or 
lengthened as desired to adapt the device for use in dif-

FANNING'S WARDROBE HOOK AND SHADE FIXTURE. 

ferent positions. The hooks which engage the window 
casing or other woodwork have downwardly bent 
spurred ends, the outwardly curved hooks being 
adapted for supporting hats and other articles of 
wearin� apparel, while their eyes and loops are calcu
lated to receive and support a curtain pole and shade 
roller, as will be readily understood from the illustra
tion. 

AN IIIPROVED GOVERNOR. 
A governor which is designed to secure a constant 

given speed, however variable may be the work re
quired of the motor, and which is applicable to heat 
engines, dynamos, and other machinery, is shown in 
the accompanying illustration, and has been patented 
by Mr. Alexandre Dieu, of No. 343 West Thirty-fifth 
Street, New York City. In a receptacle adapted to be 
filled with a suitable liquid, as oil, is  journaled a ver
tical shaft carrying on its lower end a bevel gear 
adapted to be rotated in the usual way from a rotary 
part of the motor. Sliding vertically upon the shaft, 
but compelled to turn with it, is a governing screw 
upon a cylindrical core, the blades of the screw re
volving in close proximity to the inner cylindrical sur
face of the receptacle, and there being a series of ver
tical passages in the screw core forming communication 
between that part of the interior of the receptacle be
low the screw and that above. Such communication 
may be interrupted or regulated by means of a valve 
plate, shown in Fig. 2, which is operated by an annular 
milled head upon the upper end of a sleeve which pro
jects through the receptacle cover. Inside thi s  slee've 
a tubular rod surrounds the vertical shaft, its lower 
end resting in a recess in the top of the screw core, 
the rod being raised by and falling with the govern
ing screw, and carrying a weight on its upper end 
connected by an elbow lever with a rod arranged to 
regulate the power supply. The revolving screw pro
duces a constant upward circulation of the liquid, at 
the same time raising the screw and with it the weighted 
rod and the adjusting sleeve, with its valve plate, the 
governing action being dependent upon the speed of 
rotat.ion of the screw and the extent of the opening of 
the vertical passages in the screw core. On .varying 
the latter, by means of the adjusting sleeve, the re-

DIEU'S SPEED GOVERNOR. 

action upon the screw can be varied so as to regulate 
th.e point .of equilibrium between such reaction and 
the weighted screw system, to increase or decrease the 
speed at will without destroying its constancy. 

.. . . . . 
'SIR WILLIAM ARMSTRONG'S new gun to resist tor

pedo attacks is a thirty-pounder, and develops a muz
zle 'Velocity of 1,900 feet per second. 

Jtitntifi t !mtti, .an. 
Eighth Ann nal Convention oC the Photographerll' I strength up to 500° Fah.,  but l08es in ductility up to 

Aaaoclatlo n  oC America. 300° Fah. ; after which an improvement begins, and 
The annual convention of the above association is to lasts up to 500°. It is more ductile at atmospheric 

be 4eld at Chicago, III . The period of the meeting is temperatures than when warmed. The strength of 
from August 9 to August 1 1. The meeting will be open-hearth steel is not affected by warming to 500° 
under the presidency of Mr. G. Cramer, of St. Louis, so Fah. ,  but its ductility is reduced by one-half. 
well known to all dry plate workers. The society, as • , • I .. 
its name indkates, is open to all workers in the art, A SACK.FILLING SPOUT FOR FLOUR PACKERS. 
whether professional or amateur. The convention is 
·to be held in the Exposition building, situated on the 
shores of and overlooking the lake. The plan of the 
meeting provides for the exhibition of photographs 
and appliances. Numerous prizes are offered ; many 
are presented by manufacturers for the best work done 
with their specialties. The rules as to the display and 
label ing of exhibits are so well conceived as to avoid 
the possibility of any undue prominence being given 
to any exhibitors. Thus pictures . to be exhibited in 
'the art hall are not to have any marks indicating what 
paper, lenses, or plates were used in their production. 
Pictures conflicting with this and other similar rules 
may, however, be exhibited in the stock dealers' de
partment. As the professional as well as amateur 
photographers take part in this convention, a most 
valuable and interesting series of exhibits is assured. 

. . . � .. 
AN IIIPROVED GEARING FOR TRANSMITTING POWER. 

An effective and economical means of transmitting 
power is shown in the accompanying illustration, and 
has been patented by Mr . .  John Ljung, of Nelson, Minn. 
On a shaft carrying a U -shaped crank arm is secured a 
small gear wheel, which meshes into an intermediate 
gear wheel secured to a shaft having its bearing in a 
counterbalanced frame, which turns loosely on the 
crank arm shaft. The intermediate gear wheel meshes 
into an internal gear on the large transmitting wheel, 
which is connected either by belt passing over the wide 

LJUNG'S GEARING. 

portion of its rim, or by the gear on one out.er edge, 
with the machinery to be driven. Fig. 2 shows sec
tional end elevation of the swinging frame and inter
mediate gear wheel, the shaft carrying the gear wheel 
of the counterbalanced frame. carrying also another 
gear wheel, which meshes into a corresponding gear 
wheel upon the crank-arm shaft. 

.. 4 " ' ''' 
Eft"ed oC Heat upon the Strength oC Metala. 

A series of interesting experiments has been con
ducted in Portsmouth Dockyard for the purpose of as
certaining the extent to which different gun metal com
positions, and iron and steel, are affected as regards 
their strength and ductility hy being heated to various 
temperatures not exceeding those to which they may 
at any time be exposed as parts of machines and struc
tures. It has occurred to most engineers to observe in
stanp-es of damage due to the overheating of bearings, 
etc. , which have indicated that certain changes had 
taken place in the metals exhibiting this phenomena. 
In some gas making processes, moreover, gun metal 
and iron fittings are required to be exposed, while un
der pressure, to hot gases and superheated steam ; and 
it is important to know the effect of this condition 
upon the strength of th e materials in question. The 
Portsmouth experiments (the results of which are de
tailed in Industries) dealt with temperatures advanc
ing by steps of 50° from the atmospheric to 500° Fah. 
The method of heating the specimens was by an oil 
bath, and every care was taken to complete the tests 
before the specimens lost their heat. 

The result of the experiments went to show that with 
all bronzes there is a regular, but not serious, decrease 
of strength and ductility up to a certain point, which 
depends to some extent upon the composition of the 
bronze, beyond which the strength suddenly drops to 
about one-half, and the ductility vanishes. This criti
cal point for ordinary gun metals is between 300° and 
400° Fah. Phosphor-bronze presertes t¥lo-thirds of its 
strength and one-third of its ductility up to 500° Fah. ; 
and Muntz metal and pure ('opper are also fairly satis
factory in these respects. Wrought iron increases in 

An improved means of conveying flour from the 
auger tube to the sack is shown in the accompanying 

CONANT'S FLOUR PACKER. 

illustration, and 
has been patented 
by Mr. Ossian A. 
C. Conant, of 
Terre Haute, Ind. 
The bent tube, in
tended for attach-
ment to the auger 
tube, is provided 
with lugs, which 
pass through ap
ertures formed in 
the lower binding 
hoop of the auger 
tube, as shown in 
Fig. 2, and to the 
lower end of the 
bent tube there is 

secured a flexible tube of sacking. A slide or cut is ar
ranged in the bent tube to intercept the flow of flour, 
which is otherwise continuously forced down by the 
auger within the vertical tube. 

.. 4 I . " 
A Garden BarolDeter. 

One of the simplest of barometers is a spider's web. 
When there is a prospect of rain or wind, the spider 
shortens the filaments from which its web is suspended 
and leaves things in this state as long as the weather is 
variable. If the insect elongates its threads, it is a 
sign of fine, calm weather, the duration of which may 
be j udged of by the length to which the threads are 
let out. If the spider remains inactive, it is a sign of 
rain ; but if, on the contrary, it keeps at work during 
a rain, the latter will not last long, and will be followed 
by fine weather. Other observations have taught that 
the spidel' makes changes in its web every twenty-four 
hours, and that if such changes are made in the even
ing, just before sunset, the night will be clear and 
beautiful.-La -Natw·e. 

. '  . . .  
Railroad Horsea. 

English railroads do the major portion of their own 
carting, collecting and delivering freight at the freight
ers' doors. One of the largest companies, the Mid land, 
have in constant employment no fewer than 3,200 
horses ; and of these 1,000 are located in London. 

Some of these horses are, however, employed in 
switching cars, at which business a heavyhorse weigh
ing about 2,000 lb. can do good service. They soon be
come very expert, and start the car by standing with 
the trace chain slack, and' then, without moving their 
feet, throw their shoulders forward, when their weight 
starts the car. They also learn to judge when the cal" 
has acquired sufficient speed, and step aside without It 
word of command, letting the cars come gently to
gether. 

. . . , . 
ATTACHIIENT FOR TOP RAIL OF VEHICLE SEAT. 
A means of attaching the top rail of a vehicle seat 

without the use of bolts or nuts is shown in the accom
panying illustration, and has been patented by Mr. 
John W. Yous, of Mt)Uud City, Missouri. Metal straps 
secured to the back of the seat, and projecting from its 
top, are adapted t.o receive rearwardly projecting 
hooks formed on the top rail, as shown in Fig. 3. To 
the ends of the seat are attached straps having sockets 
with lateral openings for receiving right-ang-led fing-ers 

YOUS' VEHICLE SEAT. 
projecting downward and outward from the forward 
ends of the top rail, as shown in Fig. 2, these straps 
having pivoted latches, adapted to press against the 
inner side of the top rail, which is readily engaged with 
the hooks at the back and sprung into place and 
secured by the latch at the side. By this means the 
top rail is securely held, and may be attached or reo 
moved without the use of wrenches or other tools, 
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11 6  
AN IJ[PROVED BIT BRACE. 

A simple construction of bit stock and bit shank, 'in 
which the parts are not liable to displacement or break
age, is shown in the accompanying illustration, and has 
been patented by Messrs. George Gavin and Lawrence 
W. Cromer, of Eureka, Nevada. The socket of the bit 
stock has a cylindrical bore adapted to receive a simi
lar cylindrically shaped bit shank, provided above its 

shoulder with a pin, 
which , when the bit 
shank is in position 
within t�socket of the 
bit stock, engages either 
end, as desired, of the 
horizontal arm of a T
a1ot. A vertical groove 
is cut. in the face of the 
bit stock above the T
slot, in which slides a 
bolt that is held in po
sition by a set screw, 
this bolt securely hold
ing the pin of the bit 
shank in either division 
of the T-slot, as plainly 
shown in Figs. 2 and 3. 
It is only necessary to 
employ the sliding bolt 
when the bit stock is 
attached to a ratchet 
brace, the bit stock be

GAVIN & CROMER'S BIT BRACE, ing complete without 
the bolt for use with OT

dinary braces. This invention may also be applied 
with augers a.nd auger handles, and for other purposes. 

SIMPLE PLUNGE BATTERY, 
The engraving represents an inexpensive and easily 

made plunge battery, which is very convenient for 
temporary use. 

Twelve tumblers, arranged in two rows of six, are 
held in place by an apertured board supported a short 
distance above the base board by the round standards. 
To the standards is fitted a board which is split from 
the standards outward, and provided with two bolts 
with wing nuts, by which the board may be clamped 
at any desired height on the standards. To opposi�e 
edges of this movable board are. clamped six plates of 
carbon, 1!4 inches wide, !4 inch thick, and 6 or 8 inches 
long. The upper ends of the carbon plates are heated 
and saturated with wax or paraffine, and .s copper wire 
is interposed between the carbon plate and the edge 
of the board. The strips of wood by which the carbons 
are clamped are % inch thick. To these wooden 
strips are secured zinc plates of the same dimensions 
as the carbon plates, by means of ordinary wood 
screws passing through holes in the zinc \nto the wood. 
The wires connected with the carbon plates are bent 
over and inserted between the zinc plates and the 
wood, as shown in the engraving. That is, the car
bon of one pair is connected with the zinc of the next 
pair in order, and so on throughout the series, and the 
terminal plates are connected with the binding posts. 

The zincs are amalgamated, and the tumblers are 
nearly filled with a solution consisting of bichrolllate 
ot potash dissolved in water to saturation, a quantity 
of sulphuric acid, equal in bulk to one-fifth of the 
bichromate solut.ion, being slowly added. 

SIMPLE PLUNGE BATTERY. 

To maintain the amalgamation of the zincs, a small 
quantity of bisulphate of mercury is added to the bi
chromate solution, .  say M ounce to every quart of so
lution. 

The tumblers should be as large as can be conve
niently obtained. ThQ!!e holding one pint are not too 
large. 

The zincs and carbons may be connected' up in dif
ferent ways for different effects. For example, all of 
the carbons may be connected together and all of the 
zincs may be connected in the same way, thus secur
ing a quantity current having' the electromotive force 
of only a single cell ; or all of the zincs on each side 
may be connected together, and all of the carbons 
may be connected in the same way, and the series of 
zincs on one side may be connected with the series 
of carbons on the other side, thus giving a current 
having the electromotive force of two cells .and the 
lII.ua.ntity of six. G. M, B. 

j',itntifit �mtti,aa+ 
The World'. Larare.' Cl&le •• 

The following information is often inquired for, and, 
as it may be useful in many cases for reference, we have 
compiled a table of the largest cities of the world, with 
their populations as stated by the latest authorities. In 
the absence of any official census, the Chinese cites 
have simply to be estimated, and, of course, must. be 
accepted as an approximation only. 'We have not 
given any city whose popu.lation is below 500,000, 
though there are many we could enumerate which 
closely approach that figure. It will he seen that in 
the thirty-five cities tabulated below there are 32,510, -
319 souls, or nearly the population of the British Isles, 
a fact which cannot be grasped in a moment by any 
ordinary intellect. 

Aitichi, Japan . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,382,050 
Bangkok, Siam . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . .  . .  . . .  500.000 
Brooklyn, N. Y. . . . . . . . . . . . . . . .  . . . .  . .  . . . .  . . . . . . . . . . . .  771,000 

Berlin, Prussia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1, 122,330 

Calcntta, India . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766,298 

Canton, China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1, 500,000 
Changchoofoo, China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,000,000 

Chicago, Il l . . . . . .  • . . . . . . .  . . . .  . . . . . . .  . . .  . . . . . . . . . . . . .  715,000 

Constantinople, Turkey . . . . . . . . . . . . . . . . . . . . . . . . . .  . , . . . . .  700,000 

Foo-choo, China . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630,000 
Glasgow, Scotland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c 514,048 

Hang-Chow-foo, China . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  600,000 
Hang-Tcheon , China . . . . . . . . . . . . . . . . . . . .  _ . . .  . . . . . . . .  . . . .  800,000 
Han·Kow, China . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . .  600,000 
King-te-Chiang, China. . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  500,000 
Liverpool, England . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  573,000 
London, England . . . .  . . . . . . . .  . . .  . . . .  . .  . . . . .  : . . . . . .  . . .  3,955,819 

Madrid, Spain . . . . . . . . . . . . . . . . . . . . . . . C C '  . .  . ,  c . . . . .  . . . .  500,900 
Moscow, Rnssia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  611,974 

�:;;s�;�=ti:a·. ! .. .. .. .. .. .. .. .. .. .. .. .. .

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  .- .- : ; .. .. .. .. .. .. .. ..  �:::: 
Pekalonga, Java. . . .  . . . .  . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . .  . . . .  505,204 
Pekin, China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,000 
Philadelphia, Pa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  850,000 
St. Petersburg, Russia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766,964 

Sartama, Japan. . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . .  . . . . .  962,917 

Sian, China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1,000,000 
St. Louis, Mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,000 
Tat-Seen-Loo, China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,000 
Tien-Tsin , China . . . .  . . . . . .  . .  . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  950,000 
Tokio, Japan . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 987,887 
Tschautchau·fu, China. . . . . . . . . . .  . . .  . . . . . .  . . .  . . . .  . . .  . . . .  1,000,000 
Tsin-Tchoo, China . .  . .  • • • •  . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  800,000 
Vienna, Anstria. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  726,105 
Woo-chang, China . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 800,000 

-Pall Mall Gazette. 
. . . ' .  

Tariff' .e ..... 81on. 

The revision that is sure to come is sure, also, to be 
made in one of these two ways : Either in the interests 
of protection and labor here on our own soii, or in that 
of foreign production and foreign la.bor. There,#)an .be 
no middle ground, any m'ore than there can be service 
of two masters. There is & grand struggle going on for 
the possession of our ma.rkets between our own pro
ducers and our own labor on the one side and the foreign 
producer and laborer on the other-and he that is not 
for us is against us. When the citadel is assaulted, 
even indifference helps the enemy. The industries of 
this country and its labor in every calling and pursuit 
have no option left them, but are called upon, in an 
inevitable revision of the laws that have created and 
fostered them, to defend their markets here against 
foreign invasion. 

There are those who talk much of the necessity to us 
of foreign markets, and are ready to surrender our own 
to secure them. Do not l isten to such prea,ching. The 
nation which cannot command its own markets cannot 
command foreign markets, for those conditions of pro
duction which will enable a foreign producer to under
sel� us here. w)ll enable him to under¥.lll us in distant 
markets, where cost of transportation must be added 
to cost of production here. Every mile of distance to 
market is a dead charge upon production, and every 
mile cut off is a direct addition to profit. Seek first 
and all the time the nearest market, and make it and 
all possible augmentation of it · your own, and then, if 
ever, will be added the facilities and opportunities of 
trade and commerce the world over which are sure to 
come to that people whose highest attainment in pro
duction is the result of the greatest variety and de
velopmen t of their own industries. This is the sure and 
only way to the markets of the world consistent with 
health and prosperity at home.-H. L. Dawes' add1'ess 
at the recent meeting of Amer. Paper M/1·S. '  Assn. , 
Saratoga. 

I 

[AUGUST 20, 1 887. 
IJ[PROVEJlENT IN JlANUFACTURING PLATED WARE. 

The invention herewith illustrated provides a method 
of manufacturing plated ware in which the part.s most 
exposed to wear are filled with precious metal or alloy, 
as, for instance, the bottom of the bowl of a spoon or 
the back of the handle of a fork, these being the usual 
points of rest from which the plating on such articles 
generally wears off the quickest. In such goods, and 
all flat plated ware of a similar kind, a recess is made 
at these points of rest, or places of greatest wear, and 
this recess is filled, in the process of manufacture, with 
fine or coin silver, or other metal corresponding with 
that used in plating, so that, after the whole is plated, 
abrasions of these parts will not, as in the ordinary 
plated ware, expose the baser metal or alloy of which 
the art.icle is mainly composed. The illustration shows 

WARNER'S PART SILVER-FILLED SPOONS, 

the method of inserting this silver filling in a standard 
style of silver-plated teaspoons. 

This invention has been patented by Mr. William A. 
Warner, of Syracuse, N. Y. , and articles made after this 
method are now being manufactured by Messrs. War-
ner Brothers, of that place. 

. 

Removing Rust t'rom Iron. 

It frequently causes much t.rouble, indeed, in some 
cases defies all efforts, to free iron from ingrained rust, 
but according to a German paper the thorough cleans
ing of it may easily be effected by immersing the artiC'le 
in a nearly saturated solution of chloride of tin, even if 
much eaten into. The duration of the immersion will 
depend upon the thicker or thinner film of rust ; in 
most cases, however, twelve to twenty-four hours will 
suffice. The solution of chloride of tin must not con
tain too great an excess of acid, otherwise it will attack 
the iron itself. After the articles have been removed 
from the bath they should first be washed in water and 
then with ammonia, and be dried as quickly as possible. 
Articles treated in this manner assume the appearance 
of dead silver. 

.. . .  � .. 
AN IMPROVED FIRE-PLACE PROTECTOR. 

A device designed to protect the brickwork of fire
places, preventing the fire from resting against tl;le 
brick, and so constructed that the protector may be 
adjusted for use in fire-places of different size, is shown 
in the accompanying illustration, and has been pat
ented by Mr. George W. Meharg, of Kennett, Dunklin 
CountY, Mo. To the two outer standards are con
nected rearwardly extending bars, bent at inner cor
ners, and supported at their other ends by two other 
standards, in which are threaded apertures arranged 
to receive screws formed with right and left hand 

DRARG'S FIRE-PLACE PROTECTOR. 

threads, and with central heads. In order that the 
.. 4 • I .. exposed surface of the central standards may be as 

Fireproofing 80ln&loo. small as possible, they are made sUQstantially triangn-
For rendering fabrics, wood, and other inflammable lar in cross section, the forward edge of the standards 

objects fireproof, a writer in La Nature recommends being the apex of the triangle, and jamb nuts are 
borotungstate of soda, a salt which he states has never arranged on the screws to bind the parts in place when 
hitherto been employed for the purpose. It is made by they are once properly adjusted. 
dissolving boric acid in a hot solution of tungstate of • • • • • 
soda. Objects impregnated with this solution are Volcaole Silver. 

rendered incombustible. The solution gives off no de- Professor Mallet has analyzed a specimen of volcanic 
leterious gas, while ammoniacal salts, phosphate of ash collected on the Pacific cost in Ecuador, 120 miles 
ammonia, and salts of phosphorus render the air irre- west of Cotopaxi. The ash fell on July 23, 1885, and 
spirable. formed a deposit to the depth of several inches. The 

Borotungstate of soda in solution is also said to pos- interesting feature in the composition of the material 
sess valuable antiseptic properties, and has been used was the presence of a small amount of silver, probably 
with the gre�test j!uccess in diphtheria, for dressing as silver chloride ; several experiments showed t.hat 
wou.nds, and as a wash in cases where an antiseptic is silver was present to the extent of 1 part in 83,600 of 
needed. The solution has no odor, but its tute is ash. This is the first time. that silver .has been identi

. bitter. I fled ill ma.terial ejected from avolcaJlo.-Proc. Roy. Soo, 
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AUGUST 20, 1 887· J 
Wa&er III T.ermometer To .... 

It has long been known that thermometers, when 
made from recently blown tubes, changed their register 
with lapse of time. The glass seems to undergo a very 
Blow alteration in volume, which alteration extends 
over several years before a final volume is reached. 'rhe 
cure for this trouble is obvious. The tubes may ' be 
blown, filled with mercury, and sealed, and then may 
be graduated after standing a year or more. This 
method is obviously only practicable for the finer class 
of instruments ; but it d088 · provide effectually for 
such. 

In thermometers constmcted for very high or very 
low temperatUres, abnormal readings have been no· 
ticed which often .have been considered inexplicable. 
But in some cases a cause for startlingly large errors 
has been found in the presence of water in the tube. 
A thermometer made with every precaution, by one 
of the makers of highest standing in this city, was re
cently shown by him. It was made for the higher 
temperatures, the scale extending from 900 to 4400 Fah. 
After it  had been used for a few months, it was, with a 
number of others, returned as useless, on account of in
accuracy. On inspection, a considerable amount of 
water, enough to fill three-quarters of au inch of the 
bore, is seen to be contained within it. This accounts 
for its erroneous register. More or ll'ss of th e water 
is of course mixed with the mercury, and at the high 
temperatures is converted into steam, rendering the
readings valueless. The steam cushion formed above 
the mercury also would, to some extent, affect its read
ings. 

Of the other thermometers, one showed the presence 
of a minute amount of some gas, quite possibly of 
water vapor. A small break existl'd in the column of 
mercury near the bu.Ib. If the tu be was inclined, this 
oreak expanded from a small fraction of an inch to 
an inch or more. This occurred just before the tube 
reached the horizontal position. The pressure of a 
column of mercury a few inches high was enough to 
compress the vapor to its original and very small 
volume. 

These instances of errors are supplemented in the 
experience of the same maker by similar trouble 
found in a low degree instrument. This was made for 
use in a freezing machine, and when exposed to low 
temperatures, registered many degrees below the true 
standard. The maker examined it, comparing it with 
other thermometers, and tested its accuracy rigorously. 
He could find no cause for the trouble. ··From his ex
aminations alone, it appeared that the thermometer 
was accurate. Exposed to the exceedingly low tem
perature, it again was found wrong. 

The cause of the trouble with the high temperature 
instmments is evident. Somewhere a crack must exist, 
through which water or air has been drawn. This 
undoubtedly happened at the higher temperatures. At 
ordinary heat the crack is probably hel"metically 
closed. Those who have miLnipulated glass know that 
a crack may exist and be quite invisible. The sur
faces of . the crack may be in such intimate contact 
that no evidences of the fracture can be seen. Such 
a crack, or several of them, may have been developed 
in the glass of the erroneous instruments by the sud
den changes of temperature to which they were sub
jected. On being immersed in a hot solution, the crack 
may admit some water. A vacuum exists in a ther
mometer tube, rendering available the atmospheric 
pressure for forcing water in. 

The sudden changes of temperature are ine�table in 
technical use. A confectioner must plunge his ther
mometer directly into his sirups ; he cannot stop to 
bring it gradually to the maximum temperature to 
which it is to be exposed. A thermometer that would 
stand this treatment is, in a commercial sense, a desid
eratum. Many such undoubtedly exist, ·but enough 
has been said to show that the ma,ker cannot feel con
fident of any of his instruments, if tp be thus treated. 
A good subject for investigation and invention is here 
atlorded. 

The low degree errors are · a stil! .. more difficult sub
ject. The occurrence cited is probably more of an 
anomaly than is the other. But it indicates that the 
perfect low degree as well as high degree thermometer 
is still to be devised. 

ltIanuf"ae&ure oC ... . Ite B read. 

Within a recent period experiments have been carried 
on in Germany, which have met w.ith full success, re" 
latin I/: to making bread ()f the best possible ap'pearance, 
though from such flour as usually is only made into 
bread with difficulty. The new irp.provement snggested 
consists in the addition of those materials which 
normally exist in flour from certain regions, and which 
are wanting in that from elsewhere. For example, the 
attempt was made to add a part of those components 
which give its value to the 110ur of Hungary and of 
RUl!8ia, or what amounts to the same, to add such sub

' stances as would brin� about the produ�tion of pro
: dacts of equally good quality. It is known that car
bonic acid gas, which is' produced in the fermentation 
of bread dough,  and which makes the loaf porous, 
comes from the decomposition of maltotle. Apparently 

maltose either · does not originally exist in equal pro- · school of drawing • ."hich has been attended during the 
portions in all cereals, or its formation from starch does · winter by over fifty pupils, mostly young mechanics, 
not occur with equal facility in all flour. When this who are busy during the day. 
last is the case, saccharification will be aceompa.nied by Instruction is given in this school in both mechanical 
peptonization of the gluten, which wi.ll serioURly de- . and architectural draughting after the first principles 
teriorate the quality of the bread. are mastered ; and the interest manifested in the work 

This makf18 it clear how the addition of maltose to shows plainly that it is valued as an aid to mechanic$ 
the flour, in proper proportions, in all cases should fa.- in their daily occupations. This school was first estab� 
cilitate the alcoholic fermentation, and, assisting the lished a little over a year ago, but the attendance lat
development of this, should retard the operation of the terly has been nearly double. that of the flrst season ; 
false ferments, which tend to darken or sour the dough. many of those now attending were present last year. 
The ';reatment is easily carried out : Maltose sirup in The most IWvanced pupils are at present engaged in 
the proportion of about 2 per cent of the weight of the such work as laying out and Pl9jecting bevel gearing, 
flour is dissolved in the water used in mixing the using the correct curves for th'e teeth, and showing 
dough. The quantity of leaven remains the same, and flnally the wheels in working position with two sets of 
the �ermentation occurs with rapidity and vigor. When teeth in contact. Others are· making perspective draw
the baking is executed at the proper time (as deter- ings of objects of given dimensions, with the eye as
mined by experience), a product of most beautiful ap- sumed in a given position. 
pearance is produced, yet has no sweet taste, because A greater number are employed in making accurate 
the maltose has entirely disappeared, being converted projections of parts of buildings and machinery, work
into alcohol and carbonic acid gas.-L'lndustria. ing in all cases from dimensions given, rather than being 

• • • • •  
Indu8trlal Edueano n  I n t.e ltIlnlleapoll8 HiC. 

School. 

allowed to simply copy. 
The outlook promises much for the future of indus

trial education in our public schools. -l'. T. Jou'rnal. 
A manual training school, under the instruction of .. 0 .. , • 

Prof. F. W. Decker, has lately been established by the T.e Pho8p.ore8eenee or Snlphate or Lhne. 

school board of the city, in connection with the high M. Verneui! has recently investigated the cause of 
school, and results have already been obtained that the phosphorescence of sulphate of lime, the ingredient 
promise well for the success of this new enterp

-
rise. of luminous paint. In order to prepare it so as to give 

The object of the course is not to make finished me- a violet phosphorescence, it is sufficient to calcine a 
chanics in any definite trade, but rather to give a gen- mixture of 100 parts of cockle shell lime (Hypopus 'DUl
eral training that shall serve to render boys familiar gaTis), 30 parts of sulphur, and 0 ·02 part of subnitrate 
with common tools and materials of construction, and of bismuth. Pure lime does not give the phosphores
lay a good foundation for any one of the several me- cence when mixed with these materials. Hence M. 
ohanical trades Verneuil has analyzed the cockle lime and found it to 

'I'he course serves 8.lso to correct some of the popular contain : Lime, 54 ·95 per cent ; carbonic acid, 43 ·26; 
notions among boys that manual occupations are de- carbonate of soda, 0 ·99; chloride of sodium, 0 ·06; silica, 
grading, or at any rate not so respectable as occupa- 0·02; magnesia, 0 '01 ; insoluble matter, 0 ·04; organic 
tions requiring only book knowledge. This latter matter and waste, 0'67 per cent ; and traces of phos
result is attained by placing the manual training phoric acid. M. Verneuil then ascertained that a tine 
course on an equal footing with other high school phosphorescence could be obtained by adding to pure 
courses, and requiring the same atten tion to system and carbonate of lime the foreign su bstances which analysis 
order as in any branch of knowledge taught. reve8.ls in the cockle lime. It follows from his experi-

The course for the present term is woodworking. ments that the violet sulphide of calcium prepared with 
A large lower room of the high school building h88 cockle lime owes its vivid phosphol"escence at once to 

been fitted up with benches and drawers and a variety the bismuth salt, the carbonate of soda, the sea salt, 
of woodworking tools. and sulphate of lime formed during the reactio�, and 

Each bench is provided with a. full set of bench tools, the cockle lime seems to contain sufficient carbonate of 
and each boy has, besides, a number of edge tools and soda and sea salt to give the maximum brightness. M. 
a drawer in which to keep them looked when not in Verneui! is also of opinion that any matter capable of 
use, Each \;loy is 'required to keep his individual tools vitrifying the surface · of the sulphite of calcium with
in order, and all the bench tools have their proper out coloring it is able to render the latter phosphores
places on a rack .in front, where they must 'be placed cent. It becomes phosphorescent, in fact, when it is 
at the end of each exercise. The bencheR and bench heated to red heat on a platinum plate with a little 
tools are lettered to correspond, so that it is easy to see borax, or carbonate of potash, chloride of sodjl1m, car
at a glance that everything is in its proper place. bonate of soda, silicate of soda, fluoride of c8.lcil1m, 

The use of the tools is taught in the following man- cryolithe, fluoride of barium, chloride of strontium, 
ner, it being assumed there is only one right way� The chloride of barium, hydro-fluosilicate of barium, and 
boys are each given a plane, for instance, and, after so on. All these substances probably act in changing 
being shown the nature and construction of the tool, the molecular s�te pi �e sulphide of c8.lcium conform
they are shown how to use it properly. All this is ably to the views of M. Becquerel. 
taught to them as a class. They are then given each a • o .  , · 
piece of board and are required to produce a plane HeaU�g by Electricity. 

surface, each being drilled until he is tolerably pro- Though it is claimed as one . of t,he advantages . of 
ftcient in the use of the tool before being allowed to electricity that it does not raise the temperature of the 
go on. Sawing is taught in a similar manner. The atmosphere when used for lighting, it is nevertheless, 
saw is flrst discussed, and the reason for the teeth says La Nature, capable, under certain conditions, of 
being shaped differently for cross-cut and rip saws is evolving heat. This property is about to be turned to 
pointed out. A board is then marked with a scratch profitable account by the Societe des Usines Electri
awl, and the cltl.ss is shown how to saW to line al.'Cu- ques of Berlin, who have announced that, in future, in 
rately. They are then each required to saw to given addition to light, they.,will be prep!lored to furnish a 
lines until the lesson is thoroughly taught. By keep- supply of electricity for heating purposes. The ap
ing the attention of the pupils on one operation at a pliances which the society otler to their customers 
time and holding it until taught, rapid and sure pro- have been constmcted in view of the use to which they 
gress is made. After the uses of a few of the most com- are to be put. For instance, for boiling water they 
mon tools is thus taught, the boys &re allowed to con- have 'contrived a vessel having two cases, between 
struet something that will bring · into use only opera- which is placed a resistance coil. It is stated that with 
tions they have previously learned. This serves to this appliance about 1� pints of water can be raised 
make the work interesting, though the work is designed to boiling point with 4 amperes 100 volts. In certain 
to be for the purposes of instruction rather than con- theaters electric stoves are employed for heating the 
struction. 

. curling tongs, the use of gas jets and spirit lamps being 
Whenever an article is constructed, it is done from rigorously forbidden. 

an accurate working drawing made by the pupil him- .. 0 • • .. 
self, and thus the value of drawings, in connection with New RU881an Guuboat. 

all construction work, is taught better than it could A new gunboat, built for the Russiau government at 
otherwisA be done. Copenhagen, has arrived at Cronstadt. The vessel, 

Each pupil is required to spend forty minutes per which has been named the Manchuria, has been con-. 
day in the drawing room and eighty minutes in the structed of steel, at a cost of 55,OOOl. The following are 
shop. Drawing is taught in much the same manner as the principal dimensions : Length, 210 ft. ; beam, 35 ft. ; 
the use of the tools j ust described, and it is found that displacement, 1,200 tons; draught, fore, without artil
the two branches of work go very nicely together. It lery and war material, 10 ft. 2 in. ; aft, 10 ft. 7 in. The 
was first planned to provide for a c'ass of eighteen only, : boat has two engines, with an indicated power of 1 ,000 
the class being in three divisions of six, each division horse power each. They can without any particular 
spending, as before stated, eighty minutes in the shop strain develop a speed of more than 1 3  knots. The 
and forty minutes in drawing. armament of the Manchuria will consist of two 8 in. 

The work at once became so popular, however, that long-range guns in the stern, six Hotchkiss, one Bar
the limit was increased to thirty, with several more anovsky, and four nine-pounder guns The bottom of 
anxious to join the class, but barred out for want of the boat is divided into forty-two water-tight com
tools and shop room. Provision will probably be made partments, and the hold is amply protected by four
for double the present number at the beginning of the teen . air-tight partitions. An apparatus for 1ljecting 
new school year, . and a new bQilding is already talked I Whitehead torpedoes will be placed in the vessel's bow. 
of, to be pr()� in the near future. . .  The average;speed attained during the run from Copen-

The IOhgol . boa.rd. Du &lIo _tablilhed aD eveniDs hapu. to OI'OIWta.d.t was ll� knots. 
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l IS 
H. •• S. ORLAIrnO. 

This new ship of war, built in the yard of Palmer's 
Shipbuilding and Iron Company, at Jarrow-on-Tyne, 
is the first of the belted cruiser class, of which seven 
are being constructed for the Royal Navy. They are 
quite a new departure in war ship design, and while 
superior to anything of this class of war vessel afloat in 
point of speed, are much more heavily armed and have 
.greatly more defensive power than the Mersey class, 
'Which approach them nearest from a constructive 
point of view ; the chief difference consisting of a belt 
of armor at the water line, which is fitted in the Or
lando class, and from which they derive the name of 
belted cruiser. 

The following is a general description of the vessel : 
Length between perpendiculars, 300 feet ; breadth, ex
treme, 56 feet ; depth, moulded, 37 feet ; normal 
draught, 21 feet ; and displacement, 5,000 tons. The 
estimated speed is about 19 knots. The armor is com
pound or steel-faced, and consists of a belt, 200 feet in 
length, extending from 1 foot 6 inches above the water 
line to 4 feet below. This belt is 10 inches in thickness, 
and is backed with 6 inches of teak, secured in steel 

J titutifte �mtrita •• 
An inner bottom extends throughout the entire length 
of the engine and boiler spaces, the space between the 
inner and outer bottoms being divided into compart
ments, which are fitted as water ballast tanks. The 
vessel has three decks, exclusive of the platforms which 
cover the magazines, etc. The engines and boilers oc
cupy four separate compartments, arranged fore and 
aft along the middle of the vessel, bounded on each side 
by coal bunkers, 5 feet in width_ 

The arrpament is exceedingly powerful, and consists 
of two 9 '2 inch 22 ton guns, ten 6 inch 5 ton guns, six 6 
pounder and ten 3 pounder Hotchkiss quick-firing 
guns, and numerous boat and field guns. The 9'2 inch 
guns are placed on the upper deck, one forward and 
one ':1ft.-Illustrated London News. 

.. . . . .. 

Dress In Relation to Health. 

It has always been a stereotyped statement of physi
ologists that the respiration of woman differs from that 
of man in being limited almost entirely to the chest. 
On the other hand, we have the apparently contradic
tory fact that abdominal or deep respiration is the 

THE NEW BRITISH WAR SHIP ORLANDO. 
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half or three-fourths white ; whilein no single instance 
did a full-blooded Indian girl possess this type of 
breathing. 

" From these observations it obviously follows that, 
so far as the Indian is concerned, the abdominal is the 
original type of respiration in both male and female, 
and that the costal type in the civilized female is devel
oped through the constricting influence of dress around 
the abdomen. This is markedly shown in the greater 
prominence of the costal movements in those girls who 
were either one-half or three-fourths white, and who 
were hence dominated to a greater or less extent by the 
influence of civilized blood. While these tracings 
were taken an incident occurred which demonstrated 
that abdominal constriction could modify the move
ments of the thorax during respiration. At my first 
visit to the institution I obtained an exceptional costal 
type of respiration from a full-blooded ];ndian girl. At 
my next visit I concluded to repeat this observation, 
and found that, contrary to my instructions concern
ing loose clothing, etc. , this girl at my first visit had 
worn three tight belts around her abdomen. After 
these were removed she gave the abdominal type of 

plating of 1 inch thickness. On a level with the top of most potent of all factors for returning the blood breathing, which is characteristic of nearly all the 
the belt is a protective deck, which extends throughout through the veins to the heart. It is, therefore, a Indian girls." 
the whole length of the vessel. This deck, along the necessity for the prevention of blood stagnation in the To us these facts are invaluable. It shows the faulty 
belt, is perfectly horizontal, and is formed of 2 inches lower portion of the trunk. construction of modern female dress, which restricts 
of steel plating. Beyond the belt, at both ends, it is We have, at last, some investigations which promise the motion of abdominal respiration. It explains why, 
inclined down ward to an angle of 30 degrees, and is 3 to solve this interesting problem. These investigations as experience has taught us, it is necessary to restore 
inches in thickness. All openings in this deck are fitted tend to show that the exclusive use of the chest in re- this abdominal rhythm, by proper movements, in order 
with either armor shutters or shell-proof gratings, and spiration is a result of the restrictions of civilization, to permanently cure the affections of the lower portion 
those necessarily open in action are fittEd with coffer- and is hence unnatural. In order to investigate this of the trunk. It demonstrates conclusively that 
dams. subject scientifically, Dr. Mays, of Philadl'llphia, de- woman's dress, to be injurious, needs only to interfere 

By the armor belt amidships, and the protective deck vised an ingenious instrument for examining the re- with the proper motion of respiration, even though it 
plating fore and aft, the whole of the vessel under this spiration of the native Indian girls in the Lincoln exercises not the slightest compression.-Health Reco1·d. 

deck is rendered invulnerable to shot and shell, and Institution. The girls had not yet been subjected to .. • • � • 
forms an unsinkable raft, in which are placed the en- the restrictions of civilized dress_ The results of his The Diet oC Strong Men. 

gines, boilers, magazines, shell rooms, and steering investigations will be found recorded in the Therapeutic The Roman soldiers who built such wonderful roads, 
gear. The movements of the machinery, the steering (Jazette of May 16, 1887. He says : and carried a weight of armor and luggage that would 
of the ship, and the firing of the guns are under com- " In all, I examined the movements of eighty-two crush the average farm hand, lived on coarse brown 
plete control from the conning tower, a massive struc- chests, and in each case took an abdominal and a costal bread and sour wine. They were temperate in diet, and 
ture at the fore end of the vessel. The lo()k-out men in tracing_ The girls were partly pure and partly mixed regular and constant in exercise. The Spanish peasant 
this tower are protected by 12 inch steel-faced armor, with white blood, and their ages ranged from between works every day and dances half the night, yet eats only 
and all the communications to engine 'room!!, maga- ten and twenty yearl!l. Thus there were thirty-three his black bread, onion, and watermelon. The Smyrna 
zines, and steering wheels pass through a tube of steel full-blooded Indians, five one-fourth, thirty-five one- porter eatl!l only a little fruit and some olives, yet he 
8 inches thick. The .stem, which forms a ram, is ex- half, and two were three-fourths white. S61)enty-jlve walks off with his load of a hundred pounds, The coolie, 
ceptionally strong, and is well supported by the frame- showed a «,ecidJed, aJbiI,eminal type of b�thi:ag, three fed on rice, is more active and can endure more than 
work of the vessel and the protective deck. The ram, a eOl!ltal type,-and three in which •• ta 'Wem about even. the negro fei on fat meat. The heavy work of the 
stern-post, and propeller brackets are of cast steel. Those who showed the costal type, o.r a divergence /rom . world is not done by men who eat the greatest quan-

The hull is built of Siemens-Martin steel, and is divid- the abdominal type, came from the more ci'Oilized tribes, tity. Moderation in diet seems to be the prerequisite 
ed into over one hundred watertight compartments. like the Mohawks and Chippewas, and were either one- of endurance. 
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SA1IUEL PIERPONT LANGLEY, 

BY MARCUS BENtAMIN. 
Samuel Pierpont Langley was born in Roxbury, now 

a part of Boston, Mass. , on August 22, 1834. 
His early education was acquired at the Boston 

Latin and High Schools, but he did not go to college, 
then associated almost exclusively with the idea of a 
classical education, as his strongest bent was to those 
scientific investigations which have been the occupa
tion of his later life. 

In this connection he says : " I  can hardly recall 
the time �hen a treatise on astronomy, even though 
then unintelligible, had not a curious attraction for 
me ; and one of my very early childish experiences 
was in connection with my inquiries as to the reason 
why the glass in It hot-bed I saw kept the contents 
warm. That none of the elder people I questioned 
saw any difficulty about it, and that I did so, seems 
to me to indicate an early bias to studies on such 
subjects as those connected witb radiant heat, in which 
I attribute any subsequent success I may have met 
with largely to the fact that their pursuit has always 
been in accordance with my inherent tastes and 
wishes. " 

The school days over, he turned his attention to 
astronomy ; but finding that it could not yield a sup
port for many years, he looked for a temporary substi
tute to civil engineering M a profession whose base 
was mathematical, while special circumstances led him 
later to the practice of architecture, so that it was not 
until he was thirty that he found himself 
free to return to the chosen work of his 
life. 

In 1864, in company with his brother, John 
W. Langley, now Professor of Chemistry 
at the University of Michigan, he visited 
Europe, and took every opportunity of visit
ing observatories and meeting astronomers, 
although the journey was made more for 
recreation than for study. 

After an absence of over a year, he re
turned to the United States, and during the 
summer of 1865 he entered the Harvard 
College Observatory, then under the direc
torship of Joseph Winlock, as an assistant. 

His stay at Cambridge was of short dura
tion, for, on the recommendation of Profes
sor Winlock, he was appointed assistant 
professor of mathematics in the U. S. Navy, 
and assigned to duty at the Naval Academy, 
in Annapolis. 

. 

Prior to the war, a small observatory had 
been built in Annapolis by Professor William 
Chauvenet, but the subsequent transfer of 
the academy to Newport, R. I . ,  had . pre
vented any work of importance being under
taken, and the instruments were practically 
unused. Professor Langley's first duties 
consisted in remounting them and placing 
the observatory in working order. 

In 1867, he was invited to the charge of 
the Allegheny Observatory, near Pittsburg, 
and situated on one of the high hills above 
the Ohio River. 

has since been confirmed by other authorities, tha.t 
four-fifths of the sun's l ight comes from less than one
fifth of its surface. One of the most detailed represen
tations of a sun spot which had been published up to 
that time accompanied this paper. Edward S. Holden, 
president of the University of California, says : .. This 
paper is fundamentaI. It treats of a subject of which 
little had been accurately known, and it leaves this 
subject in a satisfactory and settled condition."  

" Studies of  the External Aspect of the  Sun," * pub
lished soon after, contained his well-known engraving 
of the " typical sun spot, " whicli has received the very 
highest praises from competent judges, and which has 
been copied by nearly every author on the subject. It 
was executed for the purpose of giving material for 
passing judgment on the current theories of sun spots, 
and had undoubted influence in determining the pre
sent belief that the surface of the sun was essentially 
gaseous or cloudlike. 

The existence of a remarkable thermochroic action 
in the solar atmosphere, such that the vibrations 
of great wave-length are less absorbed than the 
visible and ultra-violet, was the subject of a series 
of papers published in the Comptes Rendu8.t In 
these he also showed that no such difference between 
the polar and equatorial radiation existed as had been 
asserted by Secchi. 

It followed from the first of these facts that sunlight 
before absorption contains immensely more blue than 
we habitually see, and that what we call " white " 

More delicate methods were needed for measuring 
the radiant energy of the sun, of which he believed 
two-thirds unexplored for want of proper apparatus, 
since the thermopile, the most delicate instrument 
science then possessed for this work, was insufficient 
for these new investigations, and so he devoted the 
year 1880 to experiments for the construction of a new 
instrument for analyzing and measuring this and like 
forms of energy. This instrument, which he called the 
bolometer, acts by means of a double system of ex
tremely thin platinum strips, through which a current 
is made to pass. A sensitive galvanometer connected 
with both systeIl)s keeps its needle steady when the 
currents are equal . If one system is exposed to heat 
radiations while the other is protected from them, the 
temperature of the first is raised, its electric resistance 
is increased, and the battery currents through the two 
systems and the galvanometer no longer balance. The 
galvanometer needle then moves, and the amount of 
this motion measures the amount of heat disturbance. 
The sensitiveness of the instrument is far greater than 
that of the most delicate thermopile, and its constancy 
specially fits it for its work. * 

His first reseatch with this new instrument showed 
experimentally that the maximum of heat in the nor
mal spectrum was in the orange, and subsequently that 
the amount of heat which the earth receives from the 
sun had been gre&tly underestimated, on account of 
the previous inability to measure th,!'l solar heat in suf
ficiently small portion!! of the spectrum. Improved . 

methods for the dete.rroination.-of-tlJl;l-" wl3l: 
constant, '1 � that is, the amount of heat reo 
ceived from the sun, were pointed out. 

III several memoirst presented to the French 
Academy of Sciences he likewise described 
the leading facts in regard to the distribu
tion of energy in the normal spectrum from 
the sun, and the distribution of this solar 
energy before absorption by the earth's at
mosphere. 

Professor Langley had accomplished so 
much of value bearing on the science of ter" 
restrial meteorology, that in 1881 he was in" 
vited to organize and take charge of an 
expedition sent out under the joint auspices 
of the Allegheny Observatory and the United 
States Signal Service to the Sierra Nevadas 
of Southern California, for the purpose of 
applying his improved methods under the 
most favorable conditions. Mount Whitney, 
some 15,000 feet high, Was chosen as the point 
of observation. 

The endowment of the chair only pro
vided for the observer's salary, while beyond 
the observatory building and a mounted 
equatorial of thirteen inches aperture, there 
was no equipment, so that a definite income 

PRESIDENT OF THE Al'IIERICAN ASSOCIATION FOR THE 
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The results of his work were extensively 
published in journals both at home and 
abroad, but most fully as .. Researches in 
Solar Heat and its Absorption by the Earth's 
Atmosphere," in " The Professional Papers 
of the Signal Service, No. 15 " (Washington, 
1884). It was shown that the nature, as well 
as the amount, of the absorption of the 
solar rays had been completely misunder
stood, and for the first time the general out, 
lines of the actual facts were given. A map 
accompanied this memoir, giving newly'ex
plored regions, the infra-red solar spectrum, 
with numerous lines and bands, hitherto 
unknown, and, what was wholly new, with 

. their places fixed upon the normal or wave
length scale by direct observation. 

to provide the means for research was one of the first 
necessities to be obtained. This income he himself 
acquired for the observatory by introducing the then 
novel system of time service for regulating the public 
time of Pittsburg and of numerous private offices, 
also furnishing standard time for the entire railway 
system centering in Pittsburg. The beats of the 
standard clock of the observatory were daily sent out 
automatically by electricity over the telegraph lines from 
New York and Philadelphia, west as far as Cincinnati 
and Chicago. north to Lake Erie, and south to Wash
ington. This system of time is still in full operation, 
and has always maintained a high reputation for ac
curacy. 

Indeed, it is not too much to say that the time service, 
now so universal in the United States, was inaugurat
ed on its present practical standing by Professor Lang
ley. Not that time had not been occasionally com
municated to the public by other observatories, such 
as the Dudley Observatory, in Albany, N. Y. , by Dr. 

. Benjamin A. Gould, but that the extended, regular and 
official connection with railroads, cities, and the public 
generally, which has since become common through
out the country, was originated as a system at the Al
legheny Observatory in 1869. 

In 1870 it became possible for him to turn his atten
tion to original investigation, and since then, by a bril
liant series of valuable researches in the domain of 
solar physics, Professor Langley has achieved a reputa
tioQ, tliat has carried his name beyond our ewn shores; 

. One of his earliest papers, " On the Minute Struc
ture of the Solar Photosphere,"* contains the results 
of two years' work, and includes his discovery, which 

* Americall Journal qf Science, February, 1874 

light is really th� product of a selective process in the 
sun's and earth's atmospheres which has sifted out 
most of the blue before it reaches us, so that the light 
of common day is but the dregs of what originally 
started from the sun. 

A study of the influence of sun spots on terrestrial 
climates was the investigation which he next took up. 
In a paper which he contributed to the Monthly 
Notices of the RoyaZ Astronomical Society, t he de
scribes new methods of determining whether sun spots 
directly affect our climates or not. As a mere interrup
tion of a given quantity of solar heat, he shows that 
their total effect on terrestrial climates cannot alter 
the mean temperature of the earth as much as one 
degree Fahrenheit. Whether they are indices of 
some remote action having an influence upon the cli
mate, he does not undertake to say. 

In October, 1878, he announced§ his discovery of the 
duplicity of the " great A" group of the solar spectrum. 
At the same time he published his paper " On the 
Temperature of the Sun," in which he gives the results 
of comparison of the heat and light of the sun with 
that of the molten steel in the Bessemer converter. The 
temperature of the sun was then believed by leading 
men of science to be only about 1,500° C.,  and Langley 
furnished proof that it was very much higher than 
physicists, misled by Dulong and Petit's law, had 
placed it. That this law was here thoroughly unreli
able was demonstrated-a statement which is now 
fully conCeded. 

• Juurnal of the F'ranldin If18titut�, August and September, 1874. 
t March 22, 29 and September 8, ' 1875. 
:I: November, 1876. · 
§ .Proce6ding8. the American Academ1l, October, 1876. 

If these statements do Dot convey to the reader a 
clear idea of the general scope of the work, we may 
summarize it otherwise as an investigation of the till 
now nearly unknown major portion of that energy on 
which all organic life depends. 'l'his, it is to be under
stood, is the real and practical purport. 

Finally, the value of the solar constant, fixed by 
Pouillet at 1 '76 calories, was raised to 3 calories. 

In October, 1883, he read a papert before the National 
Academy of Sciences on the " Experimental Determina.
tion of Wave Lengths on the Invisible Prismatic Spec
trum,"  in which he fixes the wave lengths of solar heat 
throughout the whole extent of the spectrum, previous 
information having restricted our knowledge to the 
visible portion only. 

During the same year he showed,§ both from theo
retical considerations and by experiments, that the ab
sorption of the solar rays by the earth's atmosphere is 
at least double what it has commonly been supposed 
to be . 

Contemporaneous work was not neglected by these 
researches to which we have previously alluded, for 
Professor Langley participated in the expedition sent 
out by the United States Coast Survey to observe the 
total eclipse of 1869. On this occasion he was stationed 
at Oakland, Ky. In 1870 he was sent to Xeres, Spain, 
on similar work, and there determined the polariza-

* See " The Bolometer and Radiant. Energy," Proceedings Of the Ameri· 
can Academy, January, 1881 ; " The Bolometer," · .Proceedlngs (If tl/,e 
American Meteorological Society, December, 1880 ; and " The Actual Bal· 
ance." American JlYUrnal Of ScienCli. March. 1881. 

t Cumpte8 Rcndus, 21st March and 18th July, 1881. 
+ American Juwrnal Of Science, March, 1884. 
§ " On the Amount of the Atmospheric Absorption," American Juur. 

nal Of Science, September, 1884. ' .  
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tion of the solar corona to be radial. The total eclipse 460 third-class passengers. All the fittings, mechanical carriages, it is not difficult to understand why authori
of 1878 he observed from Pike's Peak, and published appliances, and equipment generally are in keeping ties differ so widely as to which is the most effective 
his results in the reports of the Washington Observa- with the magnificent character of the Iilteamer. On type. 
tory. her trial over the measured mile at Skelmorlie the Vic- Much has been alleged as to the uncertainty of water 

The transit of Venus in 1874, and again in 1882, also toria attained a speed of 17 ·4 knots, or nearly 20 wiles or other liquids to perform the function allottedlto them 
the transit of Mercury in May, 1878, form the subjects per hour. This vessel makes up a tota1.of about 100,000 in the cylinders of the hydraulic gun ; yet, while it is 
of papers published by him on the occasions specified. tons of new shipping built by Me�rs. Caird & Co. true that water cannot be thus used with safety during 

His more popular writings include an account* of during the past fifteen years for the Peninsular and a period of low thermometer, and that spirits of wine, 
. .  Wintering on Etna," where he spent some weeks dur- Oriental Company. alcohol, and the like in the presence of oil and dust 
ing the winter of 1.878-79, for scientific purposes, living .. • • • • are apt to cloy and clog, it may also be said that ma-
a hermit's life in a hut, three hours' journey above the PNEU1IATIC GUll CARRIAGE AT SUDY HOOK. chinery for comprelilsing air does not always work 
inhabited zone, and of the modern Mtro-physical :re_ (Continued from first page.) smoothly, some parts of it, unlelils great care be taken, 
searllhes in a series of papers called the " New Astrono- nished with a lever on its collar, and this iever instant- being peculiarly liable to mishap. The Advisory Board 
my, " published in the Century Magazine at various ly responds to the shock of recoil and automatical ly  of Naval Officers agreed with the Ordnance Committee 
intervals, beginning in September, 1884. holds the gun in its vise-like grip, and then, when it is that the hydraulic carriage was to be preferred for 

Professor Langley has visited Europe five times, and wanted in battery or at the rear buffer, in order to the new cruisers, after a careful and comprehensive ex
his last voyage was made in response to an invitation receive its new charge, releases it instantly. To the amination of both types, while, at the same time, a 
from the Royal Institution of Great Britain to lecture cross transoms of the slide the running cylinders are board similarly made up of officers of the Royal Navy 
before that body. His subject was " Sunlight and the attached, furnished with pistons having rods leading dedoed in favor of the pneumatic gun carriages for 
Earth's Atmosphere, " and was delivered on April '17, to the forward transom of the brackets of the sliding two new ships for the British navy. The type of ship 
1885. The reception which he received is oue of the carriage on which the gun rests. in the two cases was, it is true, quite different, yet the 
gratifying evidences of the fact that science knows no There is a slot motion to the attachment of the collar fact remains that the two boards summed up merits 
country, and that genius is accorded its recognition of the piston rod to the carriage, in order that there and effects quite differently, and, with what might be 
irrespective of nationality. shall be free play after firing in the strain on the pis- called the same premises, arrived at conclusions widely 

A further token of this feeling was manifested dur- ton rod in the box at the end of the piston head. Sup- separated the one from the other. It must, however, 
ing the present year by his receipt from the Roy!!.! So- ply and exhaust pipes haviog reversing ' valves are be regarded as a fortunate circumstance that both 
ciety of Great Britain of the gold and silver medals furnished the running cylinders, in order to supply these, which, as said before, are the principal types, are 
from the bequpst of Count Rumford. Professor Lang- compressed air at any pressure. By an admirable having a thorough trial under circumstances quite sim
ley also received, in 1887, the gold and silver medals arrangement, . any amount of air pressure may be left Uar to those for which they are designed, because these 
from the Rumford fund, administered by the American at· the rear end of the cylinder after firing, which, as will cOQtinual trials will bring out the merits and defects 

--AcI!.£lemLQLArts @d Sciences. The two distinct foun- readily be seen, may be utilized in picking up the recoil, with emphasis, and hellce lead to perfecting either the 
datio�s of Count R�mf�rd ' wer� · thus�-i�dependently and, by means of tha clutch lever; inlltantly forcing' the one or the other, or, perhaps, as is most likely and most 
represented. In 1 885 he was awarded the first " Henry gun back in bat.tery. No tackle or winch or chain. desirable, both. 
Draper gold medal " by the National Academy of gear is required in training. At the rear end of the 
Sciences, for his work in astronomical physics. carriage is a pair of OSCillating cylinders arranged hori· 

. 

He received the degree of LL.D. from the University zontally and affixed to It worm geared 'in a worm wheel 
of Wisconsin in 1882, and during the same year that of having a pinion geared in a cogged wheel, so arranged 
Ph. D. from the Stevens · Institute of Technology. In that any movement, up or down or lateral, will serve to 
1883 the University of Michigan conferred upon him the work the piece in any direction. There is no center of 
degree of LL. D.,  and in 1887 he received a similar axis or movement of these oseillating cylinders, because 
honor from Harvard University at ite bicentennial of the nice arrangement of the parts, and 150 there is no 
celebration. In January, 1887, in addition to his duties occasion for ·slide valves for a reverse Illotion ; double 
at the Allegheny Observatory, he accepted the office of pairs of supply pipes, which lead to the cylinder bases 
assistant secretary of the Smithsonian Institution in on either side of the running support, doing this work. 
Washington. . A smart press upon the lever, let it be to one side or 

Professor Langley is a member of the following socie- to the other, and the training engine moves the gun in 
ties : American Philosophical Society (April 16, 1875) ; response. A cylinder furnishes the power for elevating 
the National Academy of Sciences (April 19, 1876) ; as- or depressing the piece. This cylinder is of the upright 
sociate fellow of the American Academy of Arts and description, and has enough draught to give whatever 
Sciences (February 14, 1883) ; and abroad, of the Astro- air pressure is required. At the breech of the gun, and 
nomische Gesellschaft (September 14, 1871) ; honorary on either Bide of it, there are racked standards fitted 
member of La Societe de Physique et d'Histoire Natu- with a working slot, with a compress or screw sur
relle de Geneve (March 20; 1879) ; corresponding member rounding a . racked die, and, when the screw lever is 
of the British Association for the Advan cement of touched, the breech of the gun, ponderous as it is, is 
Science (November 28, 1882) ; associate of the Royal firmly secured in any position. 
Astronomical Society (December 14, 1888) ; and honor- The air compressor;a.nd the receiver, being wholly un
ary member of the Manchester Literary and Philo- derneath the carriage, are out of harm's way ; not only, 
sophical Society (April 19; 1887). as said before, protected from flying shot, but in no 

Prof. Lan'tley was elected a member of the American danger from contact with the cartridge ca.r and other 
Association for the Advancement of Science in 1869, and heavy moving apparatus. A word should be .said here 
was advanced to the grade of fellow in 1874. He was in special commendation of the stand-by recoil check, 
elected secretary of the section of mathematics than which it is hard to conceive of a more in
and physics in 1 875, and presided over this section in genious and serviceable contrivance in mod-
1879, where he delivered his retiring address on " The ern gun gear. The best work of man's hand 
Progress of Solar Physics." At the Buffalo meeting of is bui imperfection, and the wise mecha
this association, held in 1886, he was elected president, nician, knowing this, invariably places a safeguard 
and therefore presided at the great meeting held at of reserve in attendance upon even the most cunningly 
Columbia College, in New York, this year. contrived device. And so it is that the Pownall type 

• • • •  • of pneumatic gun carriage has connected with it this 
New If .. ' Boa'.. stand-by recoil check, so that, should mishap befall the 

The large steel paddle steamer Empress, built to the compressed air machinery or pipes, in battle, the turn 
order of the London , Chatham, and Dover Railway of a lever and clutch brings this piece of mechanism 
Company, for their service in the English Channel, by quicl\ly into play, and it easily takes the pla.ce of the 
the Fairfield Shipbuilding and Engineering Company, defective recoil check. The reserve check is not fitted 
Limited, was lately run over the measured mile at with cogged gearing like its prototype, being of still 
Skelmorlie, on the Firth of Clyde. Notwithstanding simpler construction. It keeps its parts smooth by 
the high head wind that was blowing and the heavy attrition, running with the other apparatu!l, though 
sea that was running at the time, the vessel attained a taking no part in the work of the carriage save, as said 
speed of 21 ·3 knots (over 24% miles) per hour. The ves- before, in case of emergency. 
sel measures 325 ft. by 34 ft. 9 in . by 22 ft. to upper The pneumatic gun carriage shown in the cut stands 
deck, and is divided into eight water-tight com part- upon masonry, this being the form of base always 
ments. She has a gross register of 1 ,200 tons, and is constructed in land works for heavy gun car

similar in design to the Victoria, which was built in the riages. Aboard ship, however, the modern gun 
same yard last year. There is a rudder at each end to deck, barbette tower, or turret, can readily be 
facili tate the movements of the vessel in entering and given sufficient stability for its use. Indeed, 
leaving harbors. The vessel is supplied with a set of the pneumatic gun is especially adapted for 
compound diagonal direct-acting engines, and the sea service, because, receiving and dispelling the shock 
boilers, which are constructed of steel, are adapted for of recoil wholly within itself, it requires no roadway, 
a working pressure of 110 lb. per square inch. She is comparatively little sea room, and is never cast 
fitted with an electric light installation, and is other- loose at the end of a line, as was the case with the old 
wise most completely equipped. style guns. These were so light that when one of them 

A successful trial trip was recently made on the Clyde carried away its line and rolled from side to side of the 
by the new steel screw steamer Victoria, the largest and ship, if she were laboring in the sea, it was dangerous 
latest addition made to the great fleet of the Penin- to life and limb until caught and lashed, but in no 
sular and Oriental Steam Navigation Company. This wise threatened the stability of the ship ; while the 
is a vessel of 6,267 tons gross register. . She measures heaviest guns of· to-day, should they break loose and go 
465 ft. 9 in. (on load water line) by 52 ft. by 37 ft. , and crashing to leeward at the critical moment when the 
is fitted with triple expansion engines of 7,000 horse lee guards were under, might even endanger the ship. 
power indicated, the cylinders being 40 in. , 60 in. ,  and As was shown in a recent number of the SCIENTIFIC 
100 in. in diameter respectively, and the length of AMERICAN, the hydraulic gun carriage has similar a9-
piston stroke being 6 ft. She has accommodation for [vantages in this respect and in others. Indeed, when 
154 first-class saloon passengers, 156 second-class, and one studies the relative merits of these two admirable 

• Atlantic MontAIr, Jult, 18110. . mec�mlil, to wit, the pneumatic and hydraulic sun 

.. I . . .. 
Beadl o g  wUhout Eye •• 

W. H. Murray, a colporteur of the National Bible So
ciety of Scotland, has devised a system of raised 
characters by which the blind are enabled to read. 
Says the Missionary Herald : We have recently re
ceived from Miss C. F. Gordon Cumming, the well
known traveler, an interesting account of this effort to 
reach a large and suffering class in China. It is esti
mated that there are over 500,000 blind persons in 
China. Miss Cumming reports that Mr. Murray bega.n 
life as a working sawmiller in the south of Scotland ; 
but, haYing by an accident lost one arm, he became a 
colporteur in Glasgow, and subsequently went to 
Pekin. His pity having been aroused for the innum
erable blind whom he met everywhere, he has given 
every spare moment for eight years to the study of a 
system by which they might be enabled to read. In 
place of the four thousand characters in ordinary use 
among the Chinese, he uses embossed dots represent
ing some four hundred and twenty sounds ; and his 
first experiment with a blind beggar from the streets, 
who was enabled to read fluently within six weeks, 
showed that the system was practicable. A school was 
opened at Pekin, and blind boys learned to read with 
great accuracy and rapidity-indep.d, very much more 
speedily than their companions who had eyesight could 
learn to read the ordinary Chinese characters. 

.. .  e . •  
Procre.. oC .ngU.h Dlarlne Eopneertnc. 

The steamship Ohio, an American built vessel of 
3,325 tons, belonging to the International Navigation 
Co. , has lately been repa.ired in respect to her ma
chinery by James Houden & Co. , Glasgow. Her ori
ginal engines and bOifers, 2, 100 h. p. , have been 
removed and new ones of equa.l power put in. The 
new engines are of the triple expansion type, with 
three cylinders, 31, 46, and 72 in. diameter, 51 in. stroke. 
The trial of the new mechanism lately took pI aile, and 
the results were quite remarkable. The mean indicated 
h. p. was 2, 124, consumption of coal 1 ·23 lb. per indi
cated h. p. ,  speed 14·12 knots, or about 16% miles per 
hour. The new machinery occupies much le8s space 
than the old, thus givjng more room for cargo, besides 
increasing the speed and lessening the consumption of 
fuel. 

We think it doubtful whether there is any concern 
in this country Itt present able to engine a ship like the 
above, and warrant the economies mentioned. 

Alu .. lnolD Steel. 

The b·on Tmde Review, of Cleveland, eays : Some 
important and very !latisfa.ctory experiments have been 
made at the Cleveland Rolling Mill Company's works 
during the last two weeks in treating Siemens-Martin 
steel with small percentages of aluminllm manufactured 
by the Cowles Electric Smelting and Aluminum Com
pany, of this city. The result of the work proved con': 
clusively that a small quantity of aluminum freed the 
steel from blow-holes and increased the tensile strength 
somewhat without increasing the elongation, besides 
adding very materially to the fluidity of the bath, 
thereby producing much sharper castings. It has not 
yet been determined how small percentages of alum
inum are necessary to secure the required products, 
but from one-tenth to one-twentieth of one per cent 
gave satisfactory results. The castings made showed a 
tensile strength as high as 140,000 pounds to the square 
inch. The alloy was applied in the form of broken 
ferro-aluminum. 
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AUGUST 20, 1887.] 
The Pre.erva&lon oC . eo •• 

The durability of wood-that is, its power of resist
ing the destructive influences of wind and weather __ 
varies greatly, and depends as much upon the particu
lar kind of wood and the influences to which it is ex
posed as upon the origin of the wood (timber), its age 
at the time of felling, and other conditions. Beech 
wood and oak placed permanently under water may 
last for centuries. Alder wood lasts only a short 
time when in a dry situation ; but when kept under 

EXPERIJ[ENTS WITH THE " SClEliTIFIC TOP:" 
The engraving represents an a.ttachment to the " sci

entific top," by means of which the beautiful and in
structive experiments of Ktlnig may be readily repeat
ed. The part of the apparatus carried by the top con
sists of two pieces of ordinary silvered glass (looking
glass), 2� by 5 inches, secured to opposite sides of a 
light wooden frame of the same size, and % inch thick, 
by means of strips of lfltout black paper attached to the 
frame and to the edges of the glasses. The upper and 

1 2 1  
mirror, it will appear as if formed of II. regular series of 
pointed jets, the persistence of the suceessive images 
formed on the retina causing them to appear as if pro
duced simultaneously. 

The vibrations of the diaphragm due' to the sound 
waves impinging upon it cause the gas to be pushed 
out of the burner in little puffs, which are not very 
noticeable wh�n the flame is observed directly, but 
which are Clearly brought out when examined by the 
revolving mirror. 

BY employing a double mouthpiece, two 
sets of· . flame points of different lengths al
ternating with each other may be shown. 
Each vowel sound yields a characteristic 
series of flame points. A whistle will yield 
very fine points, while a very low bass note 
will produce scarcely more . than a single 
point for each half revolution of the mirror. 

water, it is a very lasting and substantial 
wood. Taking into consideration the differ
ent kinds and varying properties of ·wood, 
and the different uses to which it is applitod, 
we have to consider, as regards its durabili
ty, the following particulars : 1. Whether it 
is more liable to decay by exposure to open 
air or when placed in damp situations. 2. 
Whether it is, when left dry, more or less 
attacked by the ravages of insects which 
while in a state of larVal live in and on wood. 
Pure woody fiber by itself is only very slight
ly affected by the destructive influences of 
wind and weather. When we observe that 
wood decays, that decay arises from the 
presence of substances in the wood which 
are foreign to the woody fiber, but are pre
sen t in the juices of the wood while growing, 
and consist chiefly of albuminous matter, 
which when beginning to decay also causes 
the destruction of the other constituents of 
the wood ; but thes� changes occur in vari
ous kinds of wood only after a shorter or 
longer lapse of time. Indeed, wood may in 
some instances last for several centuries and 
remain thoroughly sound. Thus, the roof 
of Westminster Hall was built about 1090. 

Fig. l.-TOP WITH REVOLVING l[IRRORS-KOInG'S l[AliOIlETRIC 
FLAl[ES. 

The traveling top, shown in Fig. 3, ex
hibits in a striking way the persistence with 
which a rapidly revolving body maintains 
its plane of rotation. The top has a spindle, 
which is reduced in diameter at its lower 
end, and provided with a sleeve nicely fitted 
to the small part of the spindle. In a slot 
in the lower end of the sleeve is pivoted a 
small sheave, which is adapted to rest upon 
and run along a string. The top is set in 
motion by a string in the usual way, the 
small sheave being placed astride a string at 
the start. The string may lie loosely on the 
table at the start" .and as soon as the top is 
spun the string may be taken up by i ts ends, 
lifting the top from the table, when t.he 
top may be allowed to run along the string 
from one end to the other. 

Since resinous wood resists the action of damp and 
moisture for a long period, it generally lasts a consid
erable time. Next in respect of durability follo w such 
kinds of wood as are very hard and compact, and con
tain at the same time some substance which-like 
tannic acid-to some extent counteracts decay. The 
behavior of the several woods under water differs 
greatly. Some woods are after a time converted into 
a pulpy mass. Other kiuds of wood, again, undergo 
no change at all while under water-as, for instance, 
oak, alder, and fir. Insects chiefly attack dry wood 
only. Splint wood is more liable to such attack than 
hard wood ; while splint of oak wood is rather readily 
attacked by insects{ the hard wood (inner or fully de
veloped wood) is eeldom so affected. Elm, aspen, and 
all resinous woods are very seldom attacked by insects. 
Young wood, which is full of sap and left with the bark 
on, soon becomes quite worm-eaten, especially so the 
alder, birch, willow, and beech. The longer or shorter 
duratie>n of wood depends more or less upon the follow
ing : a. The conditions of growth. Wood from cold 
cl imates is generally more durable than that grown in 
warm climates. A poor soil produces as a rule a more 
durable and more compact wood than does a soil rich 
in humus, and therefore containing also much moist
ure. b. The conditions in which the wood is placed 
greatly influence its duration. The warmer and moister 
the climate, the more rapidly decomposition sets in ; 
while a dry, cold climate materially aids the preserva
tion of wood. c. The time of felling is of importance. 
Wood cut down in winter is ·considered more durable 
than that felled in summer. In many countries the 
forest laws enjoin the felling of trees only 
between November 15 and February 15. 
Wood em ployed for building, and not ex
posed to heat or moisture, is not likely to 
suffer from the ravages of insects ; but if it 
is placed so that no draughts of fresh air  can 
reach it, to prevent accumulation of pro
ducts of decomposition, decay soon sets in, 
and the decaying albuminous substances 
acting upon the fiber cause it to lose its te
nacity and become a friable mass. Under 
the influence of moisture, fungi are devel
oped upon the surface of the wood. These 
fungi are severally known as the .. house 
fungi " (Thelephora domestica and Boletus 
destructor) and the clinging fungus (Meru
lius vestator). They spread over the wood 
in a manner very similar to the growth of 
common fungi on · soil. Their growth is 
greatly aided by moisture and by exclusion 
of light and fresh air. A chemical means of 
preventing .such growths is found in the ap
plication to the wood of acetate of oxide of 
iron, the acetate being prepared from wood 
vinegar. Wood i8 0ften more inj uriously af-
fected when exposed to sea water, when it is 
attacked by a peculiar kind of insect known as the bore 
worm (Teredo navalis). This insect is armed with a 
horned beak capable of piercing the hardest wood to 
a depth of about a foot. These insects originally 
belonged to and abound in . great numbers in the 
seas under the tropical clime ; but the Teredo navalis 
is met with on the coasts of Holland and England.
x., the (Jarden. 

By swinging the string sidewise, the top 
lower edges of the wooden frame are bored at the cen- will be made to change its position, but it cannot easi l y  
ter to receive the rod inserted i n  the bore o f  the top be made t o  change its plane o f  rotation. G. M .  H. 
spindle. The frame flts the rod loosely, and is revolved - • •  I • 
by frictional contact with the rod and the upper end of Elec1rle Pho.phoreseenee. 

the t()P spindle. This ar- At a recent meeting of the Royal Society, Mr. W. 
rangement allows the mir- Crookes, the well known physicist, exhibited a series 
tor to revolve at a com- of tubes in which a vacuum had been formed, and 
paratively low r a t  e 0 f which contained precious stones, minerals, and rare 
speed, the resistance of I earths rendered luminous or phosphorescent by meanS 
the air causing the mirror of an induction coil. 
frame to slip on the rod. 

• 

The coil used contained 57 miles of secondary wire, 
It is necessary thus to and was capable of giving a 24 inch spark. 

provide for the slow rota- One of the tubes contained a large yellow African 
tion of the mirrors, as the diamond, weighing 116 carats. Under the electric cur
flame points would be rent the stone was fluorescent. Other Cape diamonds 
blended into a continuous gave a blue light, and some from Brazil gave an orange, 
band of light by the per- yellow, or blue phosphorescence. 
sistence of vision were the Australian diamonds emitted a yellow, blue, or green 
mirrors allowed to revolve light ; an Indian diamond gave a yellowish light, bor
as rapidly as the top. dering upon green ; rubies gave a red phosphorescence ; 

The device for producing the topaz was blue, and the sapphire was green. The 
the variable flame is shown phosphorescent calcite of Branchville, S. C . ,  which 
in perspective in Pig. 1 possesses the strange property of becoming luminous 
and in section in Fig. 2. It (yellow and golden) when heated to white heat, like

Fig. 2.-SECTION OF DU· consists of a cell formed of wise gave a brilliant phosphorescence in the tube. 
PHRAGl[ CELL. two parts, one inserted in Mr. Crookes showed likewise a specimen of dolomite 

the other, and provided from Utah, called " hellfire rock " by the miners, be
with an air chamber, covered by a diaphragm of very cause it emits a strong red light when it is scraped with 
thin soft rubber, a gas pipe entering the lower side of a knife. This, in the tube, gave a red light. 
the cell at one side of the diaphragm, and a fine gas Dr. Crookes had also a large number of various kinds 
burner inserted in the cell upon the same side of the of minerals. Of these, we shall lllention merely the sul
diaphragm. A mouthpiece communicates with the air phate of yttrium, which gives a yellow light, with dis-

Fig. 3.-TRA VELING TOP. 

chamber of the cell through a flexible tube, and the gas 
pipe leading to the cell is connected with the house 
supply. The gas burner is provided with a narrow 
shade, which shields the eye of the observer from the 
direct light of the flame. 

The top having been set in motion, the mirror is ap
plied and soonn8 are uttered in the mouthpiece. By 
viewin" the reflection of tbe lla.me in the revolving 

continuous' spectrum, and sulphate of lime, 
the phosphorescence of which is red, and the 
spectrum of which consists of three wide 
bands.-La Lumiel'e Elect,·ique. 

• I . . .. 
Good Pro.peet Cor a Swiss Paten t  La,v. 

Holland and Switzerland are about the 
only states in Europe that have no patent 
laws. It is well known how the first at
tempt to obtain a popular vote in favor of 
the patent law for Switzerland failed from 
being coupled with a vote on the liquor 
traffic. This was five years ago. Recently, 
however, the question was again brought 
before the voters, and this time not accom
paniad by other issues. The result was a. 
decided victory for those who are striving to 
protect inventors. The number of persoIls 
who declared for an alteration of law, with 
a view to such protection, was 190,000 ; 
those against numbered 56,000. The first 
step has thus been taken to place Switzer
land on the same footing, as regards patent 
rights, as most other Continental countries. 
The federal government is now empowered 
to enact a law under which patents will be 

granted for all such inventions which can be represented 
by models, but chemical inventions will be excluded 
by special wish of those interested in chemicat in
dustries. 

. '  . . .  

A DOG hitten by a rattlesnake in Nebraska, instead 
of dying developed hydrophobia, and bit fourteen head 
of cattle, all of which died. 
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ENGINEERING INVENTIONS. 

A car heater has been patented by 
Mr. PalmerJ. Gurnee, of Rondout, N. Y. It is desigued 
to act as a heat generator, the car being heated through 
a drum or coil of pipe, while the construction of the 
generator is such that it is capable of sustaining great 
shocks, and yet has ample means to retain the fuel in 
the heater in the event of accident. 

A car brake has been patented by Mr. 
Lawrence J. Zimmermann, of Brooklyn, N. Y. The 
brake consists of shoes, more or less rectangular in 
shape, adapted to be positioned opposite the outer peri· 
pheral surface of each wheel, to act directly upon tbe 
track, making an auxiliary brake, quickly applied and 
positive in its action. 

A relief valve for engine cylinders has 
been patented by Mr. Walter Vielhaber, of Altoona, Pa. 
Its construction is such that when water accumulates 
in the engine cylinder the pressure exerted on the valve 
causes it to open automatically, while it can also be 
opened from the cah of the engine by the usual hand 
lever or rod. 

A balanced valve has been patented 
hy Messrs. Will iam A. Short and Eusebe Lalime, of 
Malone, N. Y. The invention consists of a cage placed 
in the steam chest, and having a vertical motion, a 
cylindrical slide valve operatiug in tbe cage, the valve 
being simple in construction and being completely 
halanced when the engine is reversed. 

A foot guard for railway switches, etc. , 
has been patented by Mr. Edward P. Edwards, of Web· 
ster City, Iowa. It is made of sheet iron or otber mao 
terial, of different shapes, to fit openings of Gifferent 
widths between the rails, and adapted to be readily 
fastened in place, so as not to interfere with the work· 
ing of the car wheels, while protecting the feet of those 
st�pping on the rails. 

A safety base for flues has been pa· 
tented by Mr. Frank Anderson, of Union Springs, Ala. 
It is designed to prevent the wood surrounding the 
lower part of the flues in bouses from becoming over· 
heated, and consists in a perforated metal casing sur· 
rounding the lower part of the flue, and having a cen· 
tral metallic pipe extending upward and built into the 
brickwork. 

A car coupling has been patented by 
Mr. Philip Riley, of �Iarion, Iowa. It is designed to 
allow cars to couple automatically as they come together, 
or to be coupled by the operation of a hand lever at the 
side of tbe car, the coupling heing fitted with a brake 
aJ;tachment preventing the withdrawal of the entered 
conpling iink. thereby assuring the dropping of the pin 
through the link. 

A hydranlic lift has been patented by 
Mr. Thomas Pownall Ford, Jr . •  of London, England. 
The invention consists in the employment of means of 
coutrolling the inlet and outlet of water to and from 
the two ends of a cylinder simultaneously and to the 
same extent, avoiding hissing noise, and, with Huch 
valves operating simultaneou81y, employing a column 
of water to partially counteract. the pressure of water 
entering through the inlet valve, with other novel 
featnres. 

• • •  

AGRICULTURAL INVENTIONS. 

A cotton chopper and cultivator has 
been patented by Mr. Horace N. Sibley, of Midway, 
La. Its coustruction is such that the machine may be 
used as a'chopper to remove surplus plants and accu· 
rately define the row, aud may be subsequently adjusted 
to operate as a cultivator for the plants as they increase 
in size. 

A spring hoe attachment for cultiva· 
tors, seed drills, etc., has bee.n patented by Mr. Charles 
R. Hartman, of Vincennes, Ind. It consists of a lock· 
ing device to hold the shovel of the implemeut to which 
it is attached with the requisite rigidity under ordinary 
strain wbile at work, but so as to yield to too great 
strain, to prevent breakage of the shovel or hoe. 

• •  • 

MISCELLANEOUS INVENTIONS. 

A belt shifter has been patented by 
Mr. George H. Lowe, of Middletown, N. Y. It consists 
of a suitable frame provided with rollers to receive the 
belt from the pulley, and one or more rollers being 
adapted, under R novel form of construction, to be 
tilted for shipping the belt back upon the pulley. 

A leather skiving machine has been 
patented by Messrs. Fritz Engel, of Worms on the 
Rhine, and Carl Wagner, of Offenbach on the Main, 
Germany. It is for thinning the edges of leather, and 
is especially adapted for the usc of saddlers, trunk 
Iilakers, bookbinders, etc., the invention covering vari
ous novel details and combinations of parts. 

A billiard cue chalker has been pa· 
tented by Messrs. Samuel Clare and Edward W. Smith, 
of Winnipeg, Manitoba, Canada. It consists of a spi. 
rally slotted tube containing a cylindrical chalk case, 
with spiral spring, and other novel features, whereby 
the chalk dust is retained, aud the tips are kept round 
and uniform in shape. 

An egg beater has been patented by 
Mr. La Fayette Wikidal, of Salem, Ore((on. This in· 
vention covers 8 novel construction and combination 
oI parts of an egg beater that is desi((Ded not only for 
whipping up eggs, but which may be used for beating 
up batter'and other substances, or for mixing ingredi· 
ents of any kind used in making cake or bread. 

A center board for vessels has been 
patented by Mr. Thomas R. Brough, of Gananoque, 
Ont�nio, Canada. Th" center board case contains a 
series of hlades arranged to swing on a common pivot, 

A lamp filling can has been patented 
by Mr. John A. Kendall, of Maysville, Mo. This in· 
vention relates to that class of oil cans having an air 
forcing apparatus by which the oil is discharged 
through a suitably arranged outfiow pipe into the 
lamp by producing an air pressure, the cam being 
simple in construction and very effective. 

A bob sled has been patented by Mr. 
Josepb P. Kramer, of West Branch, Mich. Its con· 
structlon is such that there is a slight rocking move· 
ment betweeu the runners and the hench, to allow the 
runners to change position slightly in rising over ob· 
structions in the road without imparting a jolt or jerk 
to the superstrncture. 

A standard for logging cars has been 
patented by Mr. Edmund J. Minnock, of Baker, Texas. 
It is a pivoted standard connected by links to a lever a 
short distance from its pivot, which can he readily 
turned down out of the way when loading, and which 
when turned up into position will be firmly and securely 
held. 

A copy holder has been patented by 
Mr. Irvine J. Adair, of Dallas, Texas. It i. a novel 
device inteuded to hold the paper to be copied almost 
the same as one would hold a book in reading, all  the 
lines heing held the same distance from the eye, and a 
spring serving to hold the leaf in place when used to 
copy into a record book. 

A thimble skein has been patented by 
Mr. John E. Young, of America City, Kansas, It is for 
wooden axles. and has one or more holes through its 
sides to permit the passage of oil or lubricating rna· 
terial to tbe wood within to preserve it, and having also 
near its inner end an internal peripheral groove to reo 
ceive a packing ring. 

A logging sled has been patented by 
Mr. John Wisdom, of Moose Lake, Minn. :rt consists 
of a peculiarly formed runuer or sho�, in combination 
with a cross bar or bolster for supporting the log, and 
an arrangement of chains for lashing the log tQ the 
bolster and for receiving the evener to which the horses 
are hitched. 

A joint for extension handles has been 
patented by Mr. Charles A. Bartliff, of Memphis, Tenn. 
It comprises a socket with longitudinal extension and 
transverse adjustable hands or wires connected at their 
ends to opposite side edges of the extension, the im· 
provement heing more especially intended for use with 
brooms, hrushes, and mops. 

Ornamental strips for picture frames 
form the subject of a patent issued to Mr. Edward 
Brodbag, of New York City. The strip consists of a 
solid flexible core or band, as of strip hrass, on which 
is cemented R soft inclosing covering of plush or other 
soft and fiuffy material, this compound strip to be bent 
as desired, and retaining its shape, for ornamenting 
purposes. 

A grate for stoves and furnaces has 
heen patented hy Mr. Pillsbury C. Dolliver, of Augusta, 
Me. The grate has two oppositely pivoted grate sec· 
tions, the longitudinal and cross bars of one section 
being in the same plane and the longitudinal bars of the 
other section heing above its cross bars, one of the scc· 
tions having support from the other section, in com· 
bination with novel operating devices. 

A spectacle joint has been patented by 
Mr. Frederick Scheidig, of New York City. The in· 
vention consists in making the temple from a blank 
formed with oppositely projecting ears adapted to be 
bent parallel with each other and embrace the eye on 
the end piece, and with a lug arran((ed to strike the stop 
shoulder on the end piece, making a simple, strong, and 
easily attachable joint. 

A galvanic battery has been patented 
by Mr. Horatio J. Brewer, of New York City. It con
sists of a porous cup having a flange resung on a 
shoulder formed in the jar, means for holding the cup 
and zinc bar in place at the bottom of the jar, and a 
zinc bar passin(( through the side of the jar, the inven· 
tion being designed to prevent evaporation of the llquid 
and save a considerable amount of zinc. 

A combined egg tester and register 
has been patented by Messrs. Charles J. Mil<esh and 
Homer W. C<lnant. of Sheldon, Iowa. The object of 
this invention is to provide a cheap, durable, and con. 
venient device, with the parts 80 arranged that as the 
eggs are tested their number will be automatically indio 
cated by a simple mechanism, not liable to hecome dis. 
arranged. 

A releasing device for use in connec· 
tion with horse stables has been patented by Mr. Mor· 
timer M. Shelley, of Brooklyn, N. Y. The invention 
provides a novel construction and arrangement where· 
by, in case of fire, all the horses in a given row of stalls 
may be released at the same time, and will be driven 
from their stalls by water automatically dashed in their 
faces from apertures iu fixed pipes. 

A vehicle top has been patented by 
Mr. Thomas B. McCurdy, of Lancaster, Texas. Its 
construction is such that the side curtains may be forced 
upward to positions beneath the top proper, there being 
strips to serve as guides upon which the curtain frames 
slide, and other novel features, the inveution being an 
improvement on a former patented invention of the 
same inventor. 

A door jamb has been patented by 
Mr. Christian Henriceon, of Ashland, Wis. It consists 
in a facing supported and guided by horizontal rods and 
pressed forward into contact with the edge of the door 
by springs, making a door jamh which compensates for 
the swelling or shrinking of the door anod d�li�ed to 
always rest in contact with the edge of,'the door when 
the latter is closed. 

' 

with cam sjots in the blades, and other features, where. A saw filing machine has been· pa· 
by the free ends of the blades may be projected from tented by Mr. John H. Sodee, of Seattle, Washington 
he center hoard casing as desired. 1 Ter. The Invention consIsts of an Improved form of 

file and file holder, and Improved form of mechanism for 
cleaning off the burr made in sharpening the saw, with 
other novel features, the machine being desigued for 
sharpening or filing either circular or gang saws, and reo 
quiring but slight adjustment for U8e for saw gum· 
mingo 

An apparatus for ·aerial photography 
has been patented by Mr. James Fairman, of New York 
City. Combined with a camera· carrying balloon are 
guy r5l,ll.es for steadying it, the suspended ' camera hav· 
ing a funnel.shaped shield with its apex attached to the 
suspension link of the camera, and extending down to 
partly inclose the sides and top of the camera, the 
device being designed. for locating the .camera and tak· 
ing views from a great a1titnde. 

A feed regnlator for roller mills and 
purifiers has been patented by Messrs. John W. Ed. 
wards and Chauncey L  . . Becker/of Waterloo, N. Y. 
Comhlned with thl1 hopper ' are vl\lve straPs pivotally 
connected with the valve. 'a liinged epring·arm and plate 
heing also applied to the hopper, with ' other novel 
features, whereby the pressure of the material iu the 
hopper will act upon the valve to automatically regu. 
late the discharge by the feed roll . .  

An extractor for pulling roots, weeds, 
etc., has been patented by Mr. Robert ' L." Shaw, of 
Franklin, Pa. It consists mainly of two grasping jaws 
and.a. stock or handle to which they are connected, the 
jaws being of novel shape and pivoted together hy a 
strong bolt, and a chain being connected at opposite 
ends to the handle and the inlier end of a fulcrum bar, 
limitin(( tbe extent to which the points of the jaw may 
be opened. 

S'CIENTIFIC AMERICAN 
E U I L D I N O E D I T I O N . 

AUGUST NUltIUEK. 

T A B L E  O F  C O N T E N T S. 

1. Elegant Plate in Colors of a Four Thousand 
Dollar Residence at Flushing, N. Y'l with fioor 
plans, specifications, sheet of deta Is, bills of 
estimate, etc. 

2. Plate in Colors of a Twelve Hundred Dollar 
Double House, with l?lans, specifications, sheet 
of details, bills of estImate, etc. 

3. Page engraving of an Elegant Residence corner 
EIghth Avenue and Berkeley Street, Brook
lyn, N. Y. 

4. The new United States Court House and . Post 
Office, Montpelier, Vermont. Half page en
graving. 

5. Half page engraving showing Competitive De
sign for Carnegie Free Library, Allegheny 
City, Pa., Jas. W. McLaughlin, Architect. 

6. The National Agricultural ExpOSition Building 
at Kansas City. Quarter page engraving. 

7. Drawing in perspective, with fioor plans, of a 
Forty-five Hundred Dollar Dwelling. 

8. EJljIT8.ving of the Cogswell Polytechnic College, 
San Francisco, with description. 

II. Illustrations of ali English Double Cottage of 
moderate cost. 

10. Design for a Marble Fireplace. Half page il
lustration. 

11. Perspective view, with fioor plans, of a Hand
Bome Cottage of moderate cost. 

12. Design for a Church of moderate cost. Half 
page illustration. 

13. Two elevations and a fioor plan of an Austrian 
Country House. 

H. Engraving of Tomb of Colonel Herbinger, 
Mont Parnasse Cemetery, Paris. 

15. Selections of Carved Work from the New Hotel 
De Ville, Paris. Page of illustrations. 

16. Two large views of Engine Room at Ferguslie 
Mills, Paisley : Decoration in Burmantofts 
Faience. 

17. A French Villa at Enghien·les-Balns, France. 
Two perspective views and four figures show
ing fioor plans. 

18. The College of the City of New York : The 
Technical Courses. Eleven views of di1Ierent 
Departments . 

19. Perspective view of City Residence of Herr 
Windesheim, at Halle, Germany. 

20. The Home of Milton. Full page of vIews. 
21. Quarter page engraving of a Continental Cot· 

tage. 
22. Miscellaneous Contents : Useful Items for 

Builders.-A Woodpecker's Sugar Bush.-Pre
servation of Woodwork.-Sand in Plaster.
One Safe Theater.-A Portable Scaffolding, 
iIlustrated.-How to Increase your Wages.
Good Water Promotes Good Health.-Etrus
can Tombs.-Floors and Ceilings, Ancient and 
Modern. By C. Powell Karr, C.E., Consulting 
Architect. Three illustrations. - Apparatus 
for Testing Lime and Cements, two figures.
Whitewash as a Fire Extinguisher. - Why 
Pipes Burst.-How Lamp Chimneys are Made. 
-The Largest Vase in the World.-Description 
of an English Laundry.-Mud Architecture in 
Persia.-How Window Glass is Made.-Use of 
Basswood. - Painted Plate Glass Mirrors. 
Flour Adulterations.-Cubic Contents of the 
Chinese Wall.-A W aterproofing Process for 
Stone.-Paper Car Wheels, how Made.-Blister
ing of Paint and Varnish.-Artificial Asphalt. 
-Staining and Finishing Common Woods.
Plumber's Trap, illustrated.-Improved Bevel, 
iIlustrated.-Naval Architecture during the. 
Last Half Century.-Best Effects in Paper 
Bedroom Decoration.-Planting of Trees and 
Shrubs.-" Hydrofuge " Floorst iIlustrated.
Ladderin� a Tall Chimney.-.adamant Wall" 
Plaster.-Temporary Bridges, with illustra
tions. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; fOrm· 
ing, practically, a large and Bplendid MAGAZINE 
OF ARCHITEOTURE, richly adorned with elegant 
plates in colors and with fine engravings, ilIustrating- the most interesting example.s of Modern 
Architectural Construction and allied subjects. 

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

MUNN & CO., P.m,LISHERS, 

361 Broadway, New York. 
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The charge f&r Insertion under thw head is One Dollar 
a linefor each insertion : alxntt eight words to a line. 

Adverti8ements must be received at publication office 
as early as Thursday morning to appea1' in newt issue. 

The new " Trautwines " contain two new tables of 
circles to four decImal places, aDd in larger type than 
the older table. One of these gives the diameters in 
units and tenths. and the other in units and twelfths\ as 
in feet and inches. 

Hydraulic Press Wanted (second.haud).-In good 
condition, about 28 x 36. Send pa.rticulars, with price, to 
J. M., P. O. box 3413, New York City. 

Stationary and boat engines, boilers. Best and cheap· 
est. 1 to 10 H. P. WashbUrn Engine Co., Medina, Ohio. 

Bennett's Lubricator is giving universal satisfaction. 
Send for circular. Bennett Mfg. Co .. Chicago, Ill. 

Timber Gaining Machiue. All kinds Wood Work. 
ing Machinery. C. B. Rogers & Co_, Norwich, Conn. 

Accurate Counting Machines for all kinds of machin· 
ery. 10,000 and 100,000 Elizes. Send for Circulars. G. R. 
D. Hubbard, New Haven, Conn. 

Press for Sale-Quick acting. Hole in bed 8x5; 
punches to center of 13 in. sheet ; 2)( in. shaft ; also four 
spindle Drill. A few second·hand engines in tlrst-class 
condition. B. W. Payne & Sons, Elmira, N. Y. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson St., 
Chicago, Ill. 

The Railroad Gazette, handsomely illustrated, pub· 
lished weekly. at 7a Broadway, N ew York. SpeCimen 
copies free. Send for catalogue of railroad books. 

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

Link Belting and Wheels. Link Belt M. Co., Chicago. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Woodworking Machinery of all kinds. The Bentel & 

Margedant Co., U6 Fourth St., Hamilton, O. 
Nickel Plating.-Sole manufacturers cast nickel an· 

odes, pure nickel salts, polishing composltions, etc. $100 
"Little Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer I{ristaline. 
Complete outtlt for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J .. and 92 and 9� Liberty St., New York. 

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

Supplement Catalogue.-Persons in pursuit of infor· 
mation of any special engineering, mechanical. or 80ien
title 8ubject, can have catalogue of contents of the SCI. 
BNTIll'rc AMERICAN SUPPLEMENT sent to them free. 
The SUPPLBMENT contains lengthy articles emoracing 
the whole fange of engineering, mechanics, and physical 
lelence. Address Munn & Co .. Publishers, New York. 

Curtis Pressure Regulator and Steam Trap. See p. 253. 
Iron, Steel, and Copper Drop Forgings of every de· 

Icription. Billings & Spencer Co., Hartford. Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers·Spence Co., 
419 and �21 East 8th Street. New York. 

Pat. Geared Scroll Chucks. with 3 pinions, sold at same 
prices as common chucks by Cushman Chuck Co., Hart

ford, Conn. 
Steam Hammers, Improved Hydraulic Jacks, and Tube 

Expanders. R. Dudgeon, 2<1 Columbia St .• New York. 

60,000 JiJmR:rson's 1887 � Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & CO.t Limited, Beaver Falls, 
Pa., U. S. A. 

Safety Elevators, steam and helt power ; quick and 
Imooth. D. Frisbie & Co .• 112 Uberty St .. New York. 

" How to Keep Boilers Clean." Send your address 
for free 8S page book. Jas. C. HotchkiSS, 120 Liberty St., 
N. Y. 

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

Iron and Steel Wire, Wire Rope, Wire Rope Tram· 
ways. Trenton Iron Company, Trenton, N. J. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

NEW BOOKS AND PUBLICATIONS. 

THE CREMATION OF THE DEAD. Bv 
Hugo Erichsen. Detroit : D. O. 
Haynes & Co. Pp. 264. $2. 

The sanitary and economical argumeuts usually ad. 
duced in favor of disposing of the mortal remains of 
human beings by incineration, wIth a .election of facts 
and saymgs touching the subject from far back in 
ancient history to the present time, are here brought to· 
gether in a unique volume. The book is embellished 
with illustrations of many crematories, and gives with 
some detail the particulars as to the organization and 
work of the principal societies formed in recent years 
to advocate cremation and afford facilities therefor. 
The author is an ardent advocate of the general intro· 
duction of cremation as a means of disposing of the 
dead instead of by burial, and the volume is a plea 
to the public, calling for a more active interest in the 
subject. which, it is conceded, the people must be 
educated up to before it can become popular. 

. 

THE GRAPHICAL STATICS OF MECHAN
ISM. By Gustav Herrman. Translated 
by A. P. Smith, M. E. Pp. vii, 158. 
New Y ork : D. Van Nostrand. 1887. 
Plates. 

Starting with the simpler problems of the equilibrium 
of machines, the graphic method is applied to the 
treatment of all the ordinary problems of mechanics. 
To all except those peculiarly conversant with the 
higher mathematics, much of the advance of the J8!lt 
few years in mechanics are of little avail. But 'by the 
system so intelligibly explained and illustrated in this 
work, these higher problems are attacked by graphic 
methods, that for accuracy, simplicity, and practical 
utility leave nothmg to he d.eslred. Professor Herr· 

© 1887 SCIENTIFIC AMERICAN, INC.
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man· has ' won an extensive fame by ,his �es in 
this. special line.· The merit and value of tJJe book 4e
pends largely on his' original .' inveStigationS. Arter the 
subject of the equilibrium of machines is disposed of, 
the subject of friction and hurtfnl resistances �es 
much of the space. Rolling. sliding. jolimal,' tooth, 
and chain friction, usually complicated subjeets. are 
here disposed of by the wonderfully practIcal methods 
of Professor Herrman's graphics. Belt gearing and 
practical examples with some concluding remarks com
plete the text. The translator's work is well done, and 
some notes by him add to the clearness of the text. 
Eight folding sheets of plates are used to illustrate the 
problems. 
PRACTICAL ELECTRIC LIGHTING. By A. 

Bromley Holmes. London and New 
York : E. & F. N. Spon. Pp. 183. $1. 

This book prel!ents in simple form a good many of 
the most interesting facts touching the especial depart
ment of electrical work to which it is devoted, the final 
chapters discussing the motive power and the cost of 
electric lighting. 

• * Any of the above books may be purchased 
through this olllce. Send for new catalogue just pub
lished. AddreBB Mann & Co., 361 Broadway. N. Y. 

its 
HINTS TO CORRESPONDENTS. 

Name. and Addre •• must accompany all letters, 
or no attention will be paid thereto. This is for our 
Informat!on, and not for publication. 

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

Inq " I rle. not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply ttl �l either by Jetter 
or in this department, each must UlIte his turn. Speelal Written Informallon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Selen&Ule Amerlean SUJlplemenl. referred 
to may be had at the olllce. Plice 10 cents each. 

Book. referred to promptly supplied on receipt of 
pnce. 

Dlneral. sent for examination should be distinctly 
marked or labeled. 

(1) F. W. (Vermont) asks (1) the best 
way to make a sun dial, to fasten on the aide of the 
house. A. The dial must have its plane due east and 
west, andJperfectly vertical by plumb line. The style 
should correspond with the polar axis of the earth, and 
for your latitude (440 50') the style should be nclined 
to the face of the dial 450 10'. The hour lines should 
be laid off with a protractor from the side of the 
style each way, asJl6r sketch, in which Fig •. 1 represents 

Fio. t .  

ceived sulllcient body. Let It stand a few hours to hard
en, and then 'rub your work lightly with ground pumice 
stone and oil, applied with a ralt. A very little ru� 
bing is necessary. and this Is to be fOllowed by the clean
ing of the work with rBgS 48. dry as possible. With a 
piece of mnslin wet with aleohol go over the work two 
or three times for the purpose of killing the oil. Have 
ready � pound of pure gum shellac dissolved In one 
pint of alcohol (90 per cent). With this saturate a pad 
made of soft cotton covered . with white muslin, and 
with this pad go over the work several times. 

(4) J. H. D. asks : 1. What was the 
first railroad built in the United States. and in what year 
was It bniltr A. The first American railroad was 
built In 1825-26, and used for the ' purpose of transport. 
ing granite from the qnarries near Quincy, Mass • • to 
tide water. 2. How to clean) buckskin riding trousers? 
A. Make a soiution of wesk soda and warm water, rub 
plenty of soft soda into the leather aud allow it to soak 
for two hours and then rub It well until it is quite clean. 
Afterward rinse thoroughiy in a weak solution of Wlll"m 
water. soda and yellow soap. When completely rinsed, 
dry well and qnickly in a rough towel, then pull it 
about and brush It well. It will never, however, be as 
soft and good as it was at first. 

(5) P. C. desires (1) a good receipt for 
a black bright varnish for harneBB. A. Grind ivory 
black into a quick-drying body varnish. :a. How yolks 
of eggs can be preserved for tawing purposes. A. Drive 
the moisture off by evaporating them in tlamtO, same as 
the white of egg Is prepared. 3. How vegeto-animal 
court plaster is made 7 A. The Pharmacopceia gives 
many receipts for the different varieties. 

(6) W. B. P. asks : 1. Are wall papers 
containing arsenic usually considered deleterious to 
health? A. · They are. 9. How are they supposed to 
affect or act on the ' human system 7 A. Dyspepsia. 
neuralgia, palUs In the bones and joints simnlating 
chronic rheumatism, headache. general debility. etc.,  
are symptoms which attend chronic arsenical poison
ing. See Taylor's " Medical Jurtsprudence." 3. Are 
the dark and olive greens nsu!Yly prepared with arsenic 
or arsenite of copper? A. Not generally, but occasion
ally ; analysis is always necessary to determine the 
presence of arsenic. 4. Is the usualtest--dlssolving the 
color from the paper with aqua ammonia, and testing 
with a cry.tal of nitrate of silver-consldered practi
cally correct? A. It is an inferior test. 

(7) F. D. H.-The whole amount of 
wheat produced in the world in 1885, calculated in 
bushels of 60 pounds, was 1,998.997,635 bu.hels. The 
United States wheat crop for three years past has been 
between 450 and 495 million bushels each year. 

TO mn::nOBS. 
An experience 'of forty years, and the preparation o,f 

more than one himdred thousaud application. for pa
tents at home .and abroad. enable us to nnderstand the 
law. and praot\ce on both continents. and to possess un
eqnaled facilities for procuring patents everywhere. A 
synop.l. of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the .ecurtng of patents. either at home or 
abroad. are Invited to write to tb18 ollice for price., 
which are low. In accordance with the times and our ex
ten.lve facllltle. for condlletlng the business. Address 
MUNN & CO .. ollioe 8<lIBNTIPlC AJlIllBICAN, 861 Broad
way, New York. 

INDEX OF INVENTIONS 
1I'0r whleh LeUeu Patent o f:  the 

l1nl&ed State. were Granted 

August 2, 1887, 
&ND E&CD BEARING TD&T DATE. 
1 See note at end of list abont: copies of these patents.] 

Adding machine. G. Phillips . . . . . . . . . . . . . . . . . . . .. . . . .  1i87,546 
Alarm. See BurIIlar alarm. 
Ammoninm .ulphate. apparatus for the manufac-

ture of. C. Meyer. J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,426 
Argand burner. S. G. Dodd . . . • . . .  . . . .  . • . .  . . . . . . . . .  367.006 
Argand bumer. E. Melchior . . . . . • . . . . . . . .  O '  • • • • • • • • • 367,421 
Axle and mannfaeturlng the same. tubular. A .  

Paterson . . . . • . • • . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  : . .  867,408 
Axle skein, W. C. Pursell . . . . . . . . . . . . . . . . . . . . . . . . . . .  36'7,764 
Baling press, J. La Dow . . . . .  . . . • • • . . . • • .  . • .  . . . . .  . . .  . .  367.717 
Baling pres •• J. Watson . . . . • . . . . . . . . . . . . . • . .  36'7,482, 867,483 
Banker's case, C. W. Jenks • • . . .  . • . • . . . . . . . . . . . . . . .  367.403 
Battery. See Galvanic battery. 
Bed; foldlnll, K. Brooks . . • . . .  ' . . . . . . . . . . . . . . . • • . . . . .  387.695 
Bello"., W. G. Davis . . . . . • . . • . . . • . . . . . . . . . • . . . . . . . . . .  367,744 
Belt .hlfter, G. H. Lowe . . . . . . .. . . . . . . . . • • . . . . . . • • . . . .  367.538 
Bicycle tire machine, W. A. McCool . . . . . . . . . . . . . . . .  36'7,721 
Billiard cne chalker, Clare & Smith . . . . . . . . . . . . . , . . .  36'7,364 
Blind, Window, Brainard & Swan . . . . . . . • . . . . . . . . • . . .  867.858 
Board. See Electric light .wltch board. 
Board., double tonll11lng. S. J. Shimer . . • . . . . . . • . . . .  36'7,675 
Boats, .lidlng top mast riIIglng for. E. S. 'Oones . . . . 36'7,715 
Bobbin. C. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867.622 
Boller, H. Wojan . . . . • . • . . • • . . . . . • • . . . • • • . • . . . . . . • . . . . .  36'7.488 
Boller attachment, C. H. Waterons, Jr . . . . . . . . • . . . .  il67,481 
Bolt. See Reel bolt. 
Bolt cutting machine, W. H. Johnson . . • . . . . . . . . . . .  36'7.404. 
Boots or .hoes and mannfacturlng the same, heel 

stl:llener:for, S. Moore . . . . . . . . . . . . . . . . . . . • . . . • . . . .  367.430 
Boots or .hoes. shank stilfener for. J. C. Daggett. .  867,005 
Boots or .hoes, tool for burnishing the heels of, 

Z. Beaudry . . . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,SM 
Botties and jars, safety attachment for druggl.ts', 

(8) B. M. L. asks how type writer rib- S. W. Lane . . . . • • • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  367.642 

bons are made, such as are used on the Remington Bottling machines. automatic pressure rell111lltor 

and other such machines. A. Take vaseline of high [ for soda fountains of, L. Leonhardt . . . . . . . . . . .  367,645 

boiling point, melt It· In a water Box. See Folding box. Miter box. Music box. 

bath or slo fi a d . te Brake. See Car brake. RaIlway brake. WIII!OU w reo n lUcorpora 
b ak 

9O· 6r-----------���--�------� 6 ,,� 
by constant stirring as much lamp Brak: b�ms. device for setting, J. R. Ide . . . . . . . . . .  36'7,635 black or powdered drop black as it Brick machine. S. P. Crafts . . . • . . . . . . . . . . . . . . . . . . . . .  867.869 
will take up withont becoming gran- Bridle bit attachment . 1. N. Lilly . . . . . • . • . . . . . . . . . . . .  36'7.416 
ular. If the fat remains in exces�, Brush. blacking. W. England . . . . . . . . . . . . . • . . . . . . . . . .  �67,379 

,the print is liable to have a greasy Brush wheel, revolving wire, J. H. Bringold . • . .
.
. . .  367,001 

outline' if the color is in excess Bung, bush, and vent, J. P. Gruber . . . . • • . • . . . . . . . .  867,391 
the Pri�t will not be clear. Remov� Burglar alarm, B. F. Hough . . . . . . . . . • • . . • • . . . . . .• . . . . 367,623 
the mixture from the. fire, and while Burner. See Argand burner , 
't i II ' Burner casing, H. F. Bartlett . . . . . . . . . • . . . . . . . . . . . • • •  367,583 I S . coo ng miX equal parte of Bureau and cheval glas., combination. G. F. 

-&. 

petroleum benzine and rectIfied 011 Cllnllman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.007 
of turpentine. in which dlssol�e the Bustle, D. Basch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.565 
fatty ink, Introduced in small por- . Butter tub, H. B. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30'l.884 
tlons, by constant agitation. To Button machine. J. T. Cas.1dy . . . . . . . . . . . . . . . . . . . . . . .  36'7,001 
apply, wind the ribbon on a piece of Button., process of and ,machine for making, O. 

. , cardboard, spread on a table leVeral W. Ketchum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  367.410 
layers of newspapers, then unwind the ribbon Into· con- Cable rack for .Witch board., J. A. Seely . . . . • . . . . . .  867,730 

venient length, and with a soft brush rub the Ink after Cage., perch holder for bird. G. C. Hinman . . . . . • • •  867,� 
. . 

' Caliper gauge, J. Tlckell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.4.3 , agltation, well into the interstices of the ribbon with a Can. See Lamp IDling can. 
stiff tooth bru.h. Car brake, L. J. Zimmermann . . . . . . . . . . . . • • . . . . . . . • . . 367,573 

a plan and Fig. 2 a section through style. Such a dial 
keeps only mean time, and you wui have to consult 
'almanac as to when the sun is fast and slow. 2. The 
best cement to mend rubber coats and boots. A. For 
mending rubber goods, use rubber cement, which can 
be obtained from the dealers in rubber goods. See 
SUPPLEHIINT. No. 158. for numerous cements. 

(2) Carter wishes to know how to free 
his pond from the little plant called c .  duckmeat. " A. 
It would be a di1IIcult matter, if not an impossibility, 
to free the pond entirely from these plants without 
the addition to the water. of some substance that would 
destroy all plant life. The " ducknieats " are con
stituted for living In ponds that sometimes dry'up, and 
hence have great vitality, and will revive on the ap
plication of moisture after being apparently dried 
up for some time. They are propagated by lateral 
buds that form new plants, and hence multiply very ra
pi!ily. There is no better method of keeping the 
plants in subjection than the one that you have u.ed. 
If you have ducks, give them access to the pond, and 
they will aid in the work of destruction, since they are 
very fond of the plant, and this circumstance gives 
the lattcr its common name. In the case of a fish 
pond. the presence of the duckmeats is rather benefi
cial than otherwise, since they become a depository for 
tbe larvle of insects to an extent almost incredible, and 
thus afford an abundant supply of food for fish. 

(3) D. W. F. desires 8. good receipt to 
polish planos. , A. Add to 1 pint of shellac varnish 
.2 tablespoonfuls of boiled oil ; the tW!l to be thoroughly 
mixed. If you want the work dark. add a' little burnt 
umber; or you can give the · work any desired shade 

. ,by m'\�ing with the shl'Jlac ilIe proper pigment in the 
� ,  B.� • .- Apply the sheUac, thus · PI;epared, with a 
smail bunch !If rags held between Y!lur Angers. In a,pplyiJ!g!t; be c;arefni In getting It on sin9!lth,and'!\yen, 

, 1�ViDg DO thick. places !lr blotehes. Repeat the �s 
continually until the grain ' is Ailed and the w!lrkbas re-

(9) A. D. asks how tracing cloth is made Car brake, electro magnetiC. J� �errlngton . . . . . . . .  867,627 

d th . I . Car brake, street, C. H. B. Bnrn. . . . . . . . .  . . . . . • . . . . .  867.699 an e compo.lt on ,of the varnish put on its tissue. A. Car coupler. R. R. A.bury . . . . . . • • . • • . . • . .  : . . . . . . . . • . . 867,736 Linen is first providedl with a coating of starch and Car coupling, J. A.. BO.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,588 
then with an application of benzine and linseed 011. It Ca� coupllll.ll, F. A. Fox . . • � • • . . . . . . . . . . . • • . . . . . . . . . . .  867,613 
Is 1luished by beinglsmoothed betweeIl polished rollers. Car coupling, O. P. HIx . . . . • • • . • • • . . . . . . • . . • • . . . • . . . .  36'7,s:J6 

(10) N. D. asks : How is the velocity of 
the cannon baJJ at the mnzzle of the gun ascertained 7 A. By an electric apparatus, tbe ball breaking a. cir
cuit at different distances. and thus recordiug the time 
of passing through certain spaces. See SCIIIN'I'IFIC AHERICAN SUPPLllHENT, No. l77, for description and 
illustrations. 

(11) F. B. desires a receipt
' 
to make 

green paint for Venetian blinds that will stand the heat 
of the sun without blistering. A. Rub 14 parte. of white 
lead and 1 of verdigris with nut oil or linseed oil var
nish. mixed with oil of turpentine, and dilute bOth 
colors with ordinary drying oil. 

(12) F. M. W. asks : 1. Is a brake block 
pressing against three feet of the tire of a wagon wheel 
practically any' liiiiier than one pressing against two 
feet? A. There is nothing gained, except there Is a dif
ference in wear by nsing a long brake block. The fric
tion .for a given pressure is the same, whether the block 
is one foot or three feet long. 2. Suppose a 20 foot bar 
of iron lying on the ground. A lifts one end up three 
feet, B then goes to other end and raises it level with 
first end. Which man lifts most. and why' A. The 
thrust of the bar against its ground bearing1 makes the 
lift of B a ilttle heavier at starting to raise the bar. 

(13) M. & S. desire a. receipt for mak
ing papier mache and cellulose. A. There are two 
modes of rmakinll papier mache-either by gluing or 
pasting different thicknesses of paper together, or by 
mixing the substance of.the paper into a pulp. and then 
pressing It into shape' by moulds. Cellulose Is, woody 
fiber, and is the basis of paper.1 

' . 

(14) A. C. L. desires (1) good receipt for 
niaking plaster Paris c�sts, in. imitation � brc;mze. A. 
See answer to 'illery 1 In SCIENTIPIO AxEBIllA* ' of 
April 9, l887. 2. Please explain ' the .' cause of, rock 
salt throwing off water lis it does. A: It lit due to the 
chloride !If magnesium, which IIttraets moisture and 
drains away. 

Car coupling, P. Riley . . . . • • • . . . . . . . . . . . . . • . . . . . . • . . . .  867,549 
Car heater. J� L. Bangley • • . . . . . . . . . . . . • . . . . . . . . . . • . .  367,693 
Car heater, P. J. Gnrnee . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  387.711 
Car .eat or .ettee, rllilway. F. H. Henry . . . . . . . . . • . . 867,394 
Car .tarter, J. M. LIn.cott . . . . . . . . . . . . . . . . . . . . • O '  • • •  ;;67,531 
Car., standard for 10llglng, E. J. Mlnnock . . . . . . . . .  867,42'7 
Carpet .weeper, G. W. Kelley . . . . . . . . . . . . . . . . . . . . .. . .  36'7,528 
Carrier. See Cash carrier. 
Case. See Banker'. case. 
Cash carrier. pneumatic. M. Ra�rI . . • . • . .  , • • . . . . . . .  36'7,741 
Cash carrier. pneumatic, J. L. Given . . . . • • • •  867,386, 867,753 
Cash carrier. pneumatiC, W. S. Pain . . • . • • • . . . . . • . . . 867,724 
Cash carrier. pneumatic. J . E. Treat . . . . . . . . . • •.••. . 36'7.7111 
Ca.ter. T. Goetz . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . • . . • . .. .  387,887 
Center board for vessels, T. R. Brough . . • . . . . . • . . . 36'7,1i93 
Chair. See Folding chair. Railway rail chair. 
Chair, A. D.\Crocker . . . . • • • . . . . . . . . . . . . • . . . . . . . . . . . • .  387,702 
Chair, W. I. Wilbur . . . • . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . 36'7,465 
Check hook; pad; J. M. Basinger . . . . . . . . . . . . . . . . . . . .  36'7,587 
Cheese cutting device, H. G. Wllson . . . . . . . . . . . . . . . . 36'7.689 
Chopper. See Cotton chopper. 
Churn, R. Deighton . . . . . . . . . • • . . ••. . . • . . . . . . . . . . . . . • . . 367,003 
Churn , M. E. Morgan . . . . . . . . . . . . . . . . . . . . . . . . • . • . • • . • .  867,431 
Cigars, Cigarettes, etc .• automatic vending appa-

ratus for, N. W. Russ . . . . . . . . . . • . . . . . . • . . . . . . • . . . .  '867,561 
CI.tern, G. A. Allen . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . 36'7,576 
CIa.p. See Garment supporting clasp. 
Clock. electric programme, A. J. Reams . • • . . . . . . . .  367.663 
Clock, programme. A. J. Reams . . . . . . . . . . . . . . . . . . . . .  867,662 
Clod crusher or roller for listed corn. B. E'. Hola-

day . . • • .  . . .. . • . .  . . . .  . . . . . . . . . . . .  . . . . . . . . .  . .  . . . . • .  . . .  36'7,899 
Clo.et for private purpose •• E. R. Angell . . . . . . . . . .  367,496 
O:llferdams for foundation. of an kinds, apparatus 

for making, F. H; Poetsch . . . . . . . . . . . . . . . . . . . . . . .  867,547 
Collin. A. R. Reese . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,72!I 
Coin holder. W. A. Porterfield . . . . . . . • . . . . . . . . . . . . . .  36'7,881 
Collar. apparei, E. & O. Struen.ee . . . . . . . . • . . . . . . .  867,480 
Colter. to plows. device for attaching, N. Burch . .  867,007 
Column •.• constructing ornamental masonry, 'B. 

Dubois . . . . . . . . . . . .  : . . . . . . • . . . • . . • . . . . . , . • . . . . . . . . . 867;� 
Condeuslng duplex heater, A. L. Draper . . . . • •. . • • . .  367.706 
ConnectlIlg rod, W. Wattte; . .. . . . . . . . . . . . . . . . . . . . .. . . 867.006 
Cooking utensil h*"r; B. B. HOUgh . ... ' . . . . .... . . . . . . 367,693 
Copy holder. I. J. Adatr . • • • • . . . • • • • . . • • • . . • • . • • • • • . • • 867,514 
Corset, B. Epperly . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  36'7,747 
cOrset fastener. B. R. Davenport . · • . • . . . • . . . . . . . . . . .  387,1I'is 
Cotton chopper and cultivator, H. N. Sibley • • . • . . • 867,6ii8 
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CQnpling. See Car coupling. Ho.e and pipe 

coupling. Thill coupling. 
Cover or lid, E. Moneuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36'7,668 
Crnsher. See Clod cru.her. 
Cultivator. L. P. Helmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  967,519 
Cultivator, F. H. C. Van . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . 007.684, 
Cultivator. listed corn. King III;Morgan . . . . . . . . . . . . •  36'7,1580 
Cultivators, seed drills, etc., ' sprlnll hoe attach-

ment for,C. R. Hartman . . . . . . . . . . . . . . . . . . . . . . . . .  36'7.823 
Cnrtaiu pole, A. F. Pfeifer . . . . .  . . . . . . . .  . • • . . . . . . • . • . . 36'7,545 
Cutter. See Meat cutter. 
Cylinder lock, W. E. Spark . . . . . . . . . . . . . . . . . . . .. . . . . . . .  36'7,tm 
Dental :IIasks, fastening for,I·. G. Hughes . . . . . . . .  36'7,40l 
Desk. achool. Garber & McElvain . . . . . . . • • .  , . . . . . . .  36'7,512 
Detector. See Ore detector. 

Dish washing machine. Burdick & Brown . . . . • . . . . .  867,361 
Distilling apparatus, WOOd, E. Koch . . . . . . . • • . . . . • • .  387,413 
Distilling apparatu •• WOOd, A. F. Schmitt . . . . . • . . . .  387,600 
Ditching or oar loading machine, Shaller & Kim-

ball. . . . .  •• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867,1iM 
Door check. M. T. Byrne . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 36'7.742 
Door jamb. C. Henricson . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  867,626 
Door spring and bulfer. combined, H. A. & H. A. 

Hou.e. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  361.63£ 
Dranght equalizer, W. H. Baker . . . . . . . . . . . . .  387.7311. 867,740 
Draw bar heads. blank for, J. T. Wilson . . . . . . . . . . . .  36'7.735 
Draw bars. die for the manufacture of. J. T. Wil-

son . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • . • • • .  387,690 
Dre.s shield, armpit, C. Lewenberg . . . . . . . . . . . . . . . . .  867,6t6 
Drier. See Lumber drier. 

Drill. See Mining drill. Ratchet drill. 
Drum tightener. C. G. Conn . . . . . . . . . . . . . . . . . . . . . • . . . .  867,701 
Egg beater, L. Wlkldal. . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  867.5111 
Egg tester and regl.ter. . combined. Mlke.h & 

Conant . . .  . .  . .  . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . • . . . .  867.ti42 
Electric cables. terminal for, R. H. Widdicombe • .  867,734 
Electric conductor, T. S. Reed . . . . . . . . . . . . . . . . . . . .  867,548 
Electric conductors. roof for suspended. C. J. Van 

Depoele� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867.475 
Eleetrlo distribution,  system of, E. Thomson . . . .  I .  867.4111 
Electric light .Witch board, C. E. Scribner . . . . . . . . .  867,670 
Electric machines and motors, reguluator for dy-

namo, E. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36'7,470 
Electnc machine •• coupling compound dynamo, 

E; Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36'7.471 
Electric motor, A. W. Me.ton . . . . . . . . . . . . . . . . . .  O '  • • • 867.651 
Electric wires and cables, conduit for, G. D. Sut-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  867.768 
Elevators • •  afety attachment for. L. Senior . . . . • . . .  867.450 
End gate. wagon, J. T. Snoddy. . . . . . . . . . . . . . . . . . . . . .  36'7,676 
Engine. See Gas enlline. Steam engine. 
Engines. operating direct-actlnll .team pumping, 

L. D' Auria . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,602 
Evaporator. See Fruit evaporator. 
Evener, four house. J. B. Scribner . . . . . . . . . . . . . . . . . .  ;;67,671 
Extractor. See Root extractor. stump ex-

tractor. 
Fans, adjustable hub for ventilatinll, G. P. Clark .. 36'7,595 
Farm gate. G. G. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36'7,ilii 
Feed regulator for roUer mills' and purifiers. Ed-

ward. & Becker . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  . . . . . .  367,008 
�'eed water, apParatus for heating, R. R. Little . . .  36'7.700 
Feed water heater, A. A. Goubert . . . . . . . . . . . . . . . . . .  36'7,616 
Feed water heating attachment 1'or boller •• J. H. 

Mathew • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.&7 
Feed water trap. steam, H. Creamer (rl. . . . . . .  . . . . . .  10.668 
Feeding mechanism. automatic, G. C. Keene . . . . . .  36'7,527 
Fence. barbed. C. A. Hodge, . . . . . . . . . . . . . . . . . . . . . . . . .  387,6'J8 
Fence machine, Hazen & Kirkpatrick . . . . . . . . . . . . .  36'7,ll93 '
)j'ence machlue • •  lat and wire, G. W. Begole . . . . . . . 367,588 
Fence po.t, I. L. Landis . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  36'7.6U 
Fence post anchor, 1. A. KUmer . . . . . . . . • . • • . . . . . . . .  867,411 
Fence .ignal. barb, R. E. Rlale . . . . . . . . . . . . • . . . . . . . . .  367.684, 
Fertilizer, J. Van Ruymbeke . . . . . . . . . . . . . . . . . . . . . . . . . 867.782 
)j'lle and cover. combined paper. W. H. Fox . . . . . . . 387,6U 
Flies, machine for cutting, C. M. Fairbanks . . . . .. . .  867,:lS2 
Finger ring. J. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  867.449 
)j'ire e.cape. T. F. Browde . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,362 
If Ire extlngui.hing apparatus, automatic, A. M. 

Granller . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  36'7,S90 
Fireplace front, T. F. Pennington . . . . . . . . . . . . . . . . • . . 367,440 
�'Iour packer; O. A. C'- Conant . . . . . . . . . . . . . . . . . . . . .  , .  867.599 
Flues. safety ba.e for, F. Anderson . . . . . . . . . . . . • . . . .  367,692 
Folding box, C. J. Ha.brouck . . . . . . . . . . . . . . . . . . . . . . . . .  il67,624 
Folding cbair, L. M. Fitch . . . . . . . . . . . . . . . . . . . . . . . . • . . 367.749 
Folding table. J. T. Bon . . . . . . . . . . . . . . . . . . . . . . • . . .  , . . .  36'7,589 
Frame. See Stretcher frame. 

. 

Fruit evaporator, N. Glynn . . . . . . . . . . . . . . . . . . . . . . . . . .  367,514 
Furnace. See Heat radiating furnace. 
Furnace, J. L. Judge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.688 
Furnace grate, C. W. Echer.on . . . . . . . . . . . . . . . . . . . . .  867,878 
Gauge. See Caliper gaUlle. 
GalvaniC battery, H. J. Brewer . . . . . . . . . . . . . . . • . . . . .  367,359 
Galvanic battery, P. R. De Faucheux d'Humy . . • •  367,705 
Gal vaniC battery, J. Ser.on . .  : . . . . . . . . . . . . . . . . . . . .  :. 36'7,451 
Garment .upporting attachment, A. M. Ziegler . . .  867,492 
Garment supporting cla.p, W. H. Cu.hlng . . . . . . . . .  867,371 
Gas, apparatus for manufacturlnlr illuminating 

and he8tin�, J. Hanlon . . . . . . . . . . . . . . . . . . . 367,619. '30'7,620 
Gas. apparatus for the manufacture of. T. B. Still-

man . . • . . . . . . . . .  , . . . . . .  " . . . . . . • . •  . .• . •  . . . . . . . . . . • .  367,680 
Gas engine. J. Atkln.on . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.496 
Gas light, incande.cent, C. M. Lungren . . . . . . . . . . .  36'7,f>34 
Gas pressure regulator, automatiC, J. W. Hag-

gerty • • • .  . . .  . .  . .  . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  $7.618 
Gate. See End lIate. )j'arm gate. Head gate. 

Pendulum gate. 
Gate. E. L. Cooper . . . . . .  ' "  . . .  ' . . .  . . .  . . . . . .  . . . . . . . .  . . .  367.367 
Gate, F. M. Farrell . . . . . . .  " . .  " . . . . . . . . . . . . . .  " . . . . . . .  36'7.710 
Gear, variable expansion. J. Hepworth . . . . . . . . . . .  867,713 
Gearing, J. Ljung . . . . . . . . . . , '  . . . . . . . . . . . . . . . . . . . . . . . . .  36'7,5S2 
Glass, manufacture of rolled sheet, E. Walsh, Jr . . 367.565 
G1a.s pot., machine for making, C. H. Roach . . . . . .  367,729 
Governor, steam engine. J. B. Sutherland . . . . . .. . . . 367,461 
Grain binder, W. M. Platt . , . . . . .  ' "  . . .  . . . . . . . . . .  . . . . 867,441 
Grain binders, head and butt board for, W. N. 

Whiteley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,688 
Grain .eparator. E. W. Flagg . . . . . . . . . . . . . . . . . . . . . . . .  36'7.700 
Grommet, J. Boyle. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,500 
Guard. See Railway cattle guard. Window 

guard. 
Gun carriage. H. Gruson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 36'7.617 
lIalr, wool, etc . •  mothproOfing. J. & J. Kuch, Jr . . .  367,550 
Hame and draught eye, W. H. Walker . . . . . . . . . . . . . .  867,479 
Hame fastener, D. G. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  367.652 
Handle bending mould. F. B. Newton . . . . . . . . . . . . . .  367,IW:l 
Handle jOint, exten.lon , C. A. Bartlllf . . . . . . . . . . . . . .  367,5"4 
Harrow, Ricke & Bann lgan . . . . . . . . . • . . . . . . . : . . . . . . . .  367.661> 
Harrow. wheel, G. Sweet . . . . . . . . .  : . . . . • • . . . . . . . . . . . . •  867.46"2 
Harvesting machine, Ey.ter & Bugh . . . . . . . . . . . .•. . .  367.'181 
Head gate, self-adjUsting, J. Stickle . . . . . . . . . . . . . . . .  367.400 
Heat radiating' furnace, J. J. H. Schlag . . . . . . . . . . . .  36'7,553 
Heater. See Car heater. Condensing duplex 

heater. Feed water heater. Steam, air. or 
water hester. 

. ,  

Heating and ventilatlll.ll houses. P. D. Pike . . . . . . . . . 367,000 
Heel Or sole protector. R. H. Lewis . . . . . . • • . . . . • . • . .  36'7,718 
Hol.ting machine. D. S. White . . . . . . . . . . . . . . . . . . . . .  : 3871*>7 
Holdback. veblcle, H. A. Han.on . . . . . . . . . . .  : . . . . . . .  387,518 
Holder. See Coin holder. Cooking uten.1l hold-

. 

ere COPT holder. PhotographiC plate holder. 
Hook. See Check hook. Rein hook. 
.llQok or hanger, B •. Gorton,., • • . • •  , . . •  : , • • • . • . • • • • . • •  -,51& 
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Horses nead protector for, S. S. Hepbron . . . . . . . • .  367,520 
Horse.hoe baril, manufacturlnlr, Eynon & Davl .. . 867,sso 
Hose aud pipe coupling, M. L. Babb . . . . . . . . . . . . . . . .  887,678 
Hub attaching device, A. F. C. Garben . . . . . . . . . . . . .  861,511 
Hydraulic lilt, T. P. �'ord, Jr . . . . . . . . . . . . . . . . . . . . . . . 887,6U 
Indicator. See Ore Indicator. Station Indicator. 
Ingot mould, H. Wright . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  887,671 
Jewelry, J. Lamont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,41' 
Joint. See Handle joint. Spectacle joint. 
Journal boxes, device for babbittlng, J. H. Morri' 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  367,422 
Klnemeter, recording, A. M. Haynes . . . . . . . . . . . . . . . 367,626 
Knlttlnv machine needle, M. Town.end . . . . . . . . . . . .  3IrT,'iIfl 
Labels, method of and apparatus for dampening 

Ilummed. W. Leggott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 067,00 
Ladder, hay, Jacob & Patton . . . . . . . . . . . . . . . . . . . . . . . . 8117.-
J.amp, Argand, W. B. Vanl!llnt . . . . . . . . . . . . . . . . . . . . . . 36t,'i'iQ 
Lamp, electrlo arc, Wightman & Lemp . . . . . . . . . . . . . <l67;r,e& 
Lamp filling can, J. A. Kendall . . . . . . . . . . . . . . . . . . . . . . 887,529 
Lamp shelf, R. W. Tanner. . . . . . . . . . . . . . . . . . . . .  . . . . • .  3IrT,465 
Lamps, device for sUspending, J. M. Zeigler . . . . . . .  3IrT,{93 
Latch and lock. combined, G. B. Underwood . . . . . . 3IrT,1162 
Lath machine, sheathing, W. S. Leonard . . . . . . . . . 3IrT,GU 
Leather marking machine, A. Schmiedl . . . . . . . . . . . 3IrT,688 
Leather .klvlng machine, Engel & Wagner • • • • . • • .  867,'100 
Utter. See Spittoon lifter. 
LIght. See Gas light. 
Lightning lUTester tor protecting oU tanu, D. 

O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 3IrT.'35 
J.ock. See Cylinder lock. Mortise lock. Seal lock. 
Locomotive lubrlcalor, W. H. Craig . . . . . . . . . . . . . . . 367,370 
Lnbrlcator. See Locomotive lubricator. 
Lumber drier, J. D. Sianley . . . . . . . . . . . . . . . . . . . . . . . . . . 3IrT,458 
Mall sack, W. H. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367.408 
Marker, land, E. A. Bachman . . . . . . . . .. . . . . . . . . . . .. . . 867,a79 
Measure, E. Truman • . . • • . •  ' • . • 0 0 • • •  0 • • • • • • • •  0 '  • • • • • • 861,474 
Meat cutter, R. B. Pumphrey . . . . . . . . . . . . . . . . . . . . .. . . 367,763 
Meats, covering for, E. Melsger. . . . . . . . . . . . . . .  • . • • .  3IrT ,425 
Medical compound, J. P. Jones . . . . . . . . . . . . . . . . . . . . . .  3IrT,408 
Metal working machine, compound, E. A. Oliver .. 3IrT,658 
Meter. See Piston meter. 
Mill. See Roller mill. 
Mining drill, W. Thornton . . . . . . . . . . . . . . . . . . . . . . . . . . 3IrT,472 
Mirror setting, J .  F. Cbate1lier . . . . . . . . . . . . . . . . . . . . . . 3IrT,86.I 
·Mlter .box, A. Crnm . . . . . . . . . . . . . � . . . . . . . . ; . . . . . . .. . . . 867,70£ 
MOUld. See Handle bending mould. Ingot 

mould. 
Moulding press, pulley pattern, Wheeler & Coke-

Iy (rl . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . 10,854 
Mortl.e lock, M. L. Orum . . . . . . . . . . . . . . . . . . . . . . . . . . . 3IrT,436 
Mortl.e lock and latch. H. Hollman. Jr . . . . . . . . . . . . 3IrT.631 
Motor. See Electrio motor. 
Music bOX, A. Junod . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  3IrT.409 
Nail plate feeder. J .  C. Gould . . . . . . . . . . . . . . . . . . . . . . . 3IrT,d89 
Oller, automatic. J. B. Purvis . . . . . . . . . . . . . . . . . . . . .. . .  3IrT,«4 
Ore detector. electrical. L. Mellett . . . . . . . . . . . . . . . . . .  3IrT,422 
Ore indicator. electriC, Mellett & Prince . . . . . . . . . . .  367,541 
Organs, pneumatic action for, G. Sander . . . , . . . . .. . 3IrT,666 
Packages, machine for wrapping. W. S. Jarbo . . . . .  3IrT.6S7 
Paint from cans. press for removing. N. P. Bur. 

ge.... . . . .  . . .  . .  . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  3IrT.698 
Paper bOXes, machine for stayinlr. C. W. Hobbs . . .  867.397 
Paper or board. fireproof. J .  G. Merrill . . . . . . . . . . . . .  367,424 
Pasting, gumming, and Irlulng maohlne, C. Sey. 

bold . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367,452 
Pen. fountain. A. Fyfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.752 
Pendulnm Ilate. M. A. Shepard . . . . . . . . . . . . . . . . . . . . . . 867.453 
Pbotographlc plate holder. M. P. Warner . . . .. . . . . . 867.480 
Pbotoglaphy. apparatus tor aertal. J. Falrman .. . .  367.610 
Pianos. damper for upright. J. Herrbnrjler . . . . . . . . 867,521 
Plotnre frames, ornamental $pip for, E. Brodhall 367,1iil2 
Pipe wrench, J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867,5116 
Pipes, union for steam. E. P. Paynter. Jr . . . . . . . . . . 867.725 
Piston meter. F. W. Hood . . . . . . . . . . . . . . . . . . . . . . ... . . 367,522 
Planer. S. J. & G. J. Shimer . . . . . . . . . . . . . . . . . . . . . . . .. 867,fJl4 
Planing machine. wood. G. E. Lloyd . . . . . . . . . . . . . . . £1.417 
Planter and cnltlvator. combined seed. E. F. 

Dickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367,507 
Planter, check row corn, Talt & Gros .. . . . . . . . .. . . . . 367,46iI 
Planter, corn. J. Y. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BIrI.4f!I 
Planter, corn. W. O. Yarborongh . . . . . . . . . . . . . . . . . . .  867,'91 
Planter, cotton. H. Robbins . . . . . . . . . . . . . . . . . . . . .. . . . . 867.766 
Planters. anchor for check row, J. C. Barlow. . . . . .  367,582 
Planters, marklDl! attachment for corn. W. 

Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.468 
Planting attachment, J; A. Cumming . . . . . . . . . . . . . .  367.743 
Platinum by electriCity, deposition of. W. A. 

Thoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  367.781 
Plow, J. W. Stallings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,467 
Pocketbook.. sprlDif or snap clasp for. E. A. 

Oldenbusch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,544 
Post. See Fence po.t. 
Po.t marker and stamp canceler. J. N. Williams . .  867.437 
Potter'. machine, W. H. Ivens . . . . . . . . . . . . . . . . . . . . . .  867,526 
.Power mechanism for reCiprocating plungers. G. 

lIlcCarn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3IrT,589 
Preserving fruit. compound for. S. J. ,llollg.on .. . .  30"7.632 
Press. See Baling pres.. Moulding press. 
Pressare regulator, fluid, W. B. Mason . . . . . . . . . . . . .  367,686 
Pressnre regulator, steam. R. Ill. Gaines . . . . . . . . .. . . . 367,885 
Printer's galley. Rathbun & Kinley • . • . • • • • • • • • • • • • •  367 ,4i8 
Printing machines. ink fountain for. E. Jaeck • . . • .  367,526 
Propeller for ves.els, auxiliary. N. H. Borlrfeldt • •  367.499 
Protector. See Heel and sole protector. 
Prut.l'aCtor. A. J. Shaw . . . . .. . . . . . . . . . . . . . . . . . . .. . . .. . . 867.673 
Pnlley hoi.ter, J .  W. & J. 'Y. Provan . . . . . . . . . . . . . . . 3IrT.443 
Pulley, split, W. R. Fee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,509 
Pulp machine, WOOd, W. CurtIs . . . . . . . . . . . . . . .. . . . .  367,50( 
Pump, Wade & Cherry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,5& 
Pump. rotary. F. B. Deming . . . . . . . . . . . . . . . . . . . . . . . . . 867,;174 
PumPS. air compressor for deep well, Adams & 

Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867,676 
Pumps. alr Injector for steam. E. I. Howard . . . . . . . 887.624 
Pnnchlng checks. machine for, J. T. Aldrich • • . • . • 367.691 
Pyrotechnios. eleotric, J. H. lrwIn . . . . . . . . . . . . . . . . . . 367,402 
Back. See Cable rack. 
Rail. .See Railway raU. 
RaIi braces, die for forming, W. A. COrnbrOoks ... . 3IrT,IIOO 
RaIl braces. die for npsettlng the abutting ends 

of, W. A. Cornbrooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367,1i02 
Rail cros8lnlr. llirder slot. E. B. Entwisle .. · . . . . . . . . . 867.743 
Ralls. pocket lUling device for Ilirder. A. J. Mox-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  3IrT,flM' 
RaIlway brake. electro-magnetiC. C. J. Van De-

_Ie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867;885 
Railway cattle pard. Parks & lIlathes . . . . . . . . . . . . . . 867,437 
Ballway cros�lnll. A. J. Moxham . . . . . . . . . . . . . . . . . . . 367,(83 
Railway jlr\P. cable, W. J. Thomas . . . . . . . . . . .. . . . . . 367.467 
Railway raIl. J. M. Brosiu . . . . . . . . . . . . . . . . . . . . . . . . . . . 3IrT,roo 
Railway rail obj&lr. A. J. Moxham . . . . . . . . . . . . . . . . . . . 367,434 
Rallw:ay .Ignal. electric. Eo M. Chase . . . . . . . . . . . . ... . 867,698 
Rallw"a)' �witch, J. W. Robberson . . . . . . . . . . . . . . . . . . . 367.765 
RaIlwaY',IIwitche •• etc.. toot guard for. E. P. Ed. 

WW8 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3IrT,600 
Ballw�le. J. F1tsgerald . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,863 
Railway track and rail. B. S. Doran . . . . . . . . . . . . . . . . . 867,aJ'1 
Railway track •• combination crossing and switch 

10r. A. J. Moxham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3IrT.65Ci 
RaIlway tracks, recording the conditions ot and 

markinlr. P. H. lJudley . . . . . . . . . . . . . . . . . . . . . . ; . . .  867.'108 
Rake. See Wheel rake. � and pawl device, W. A. Lond . . . . .. . . . . . . . .  l1l'i',419 
..... et drW. H. I'. L. OIaast. . . . . . . .. . . . . . . . . . . .... . 867, .. 

Jtt,.tille ·  !m,r;tll. , . , " . , . ,' "' - .� 

Reel bolt. O. P. Hurford . . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  367,767 
Retrilrerat\ng machines. compreBBOr pnmp for. E. 

Penney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,'I'.a6 
Refrigerator ear, W. L. Cook . . . . . . . . . . . . . . . . . . . . . . . 367,DJ 
Regulator. See Gas pressure reguJator • .  Pressure 

reguJator. 
Rein hoo •• check, A. N. Hovey . . . . . . . . . . . . . . . . .. . . . . 30"7.4\10 
Rein BUPporter; A. P. F1aher . . . . . · . . . . . . . . . . . . . . . . . . . 867,611 
Releasing device, M. M. Elhe111lY . . . . .. . . . . . . " ... . . .  367,566 
Revolver. J. M. Marlin . .. . . . . . . . . . . . . . . . . . . . . . . . . ... . .  867,586 
RIng. See Flnpr rinK. 
Riveting machine, L. Hewitt . . . . . . . . . . .. . . . . . . . . . .. . 86'1,6'l8 
Rod. See Connect1D1! rod. 
Roller. See Transfer roller. 
Roller mill. J. L. Willford . . . . . . . . . . . . . . . . . . . . . . . ... .  367,a70 
Rolling metal to spherical form, machine for. C. 

F. Tebbetts . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ; . . . .  3IrT.682 
Rolling mills. device for balancing rolls of, F. G. 

Tallman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367.411' 
Roof., construction of timber. R. R. Little . . . . . . . .  3IrT,759 
Root extractor. R. L. Shaw . . . . . . . . . . . . . . . . . . . . . . . .  867,556 
Rope socket, J. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3IrT,560 
Rule, lumber. J. M. C1UI'Qrd . . . . . . . . . . . . . . . . . . . . . . . . . <167,38i 
Sash and frame. Window. R. n. Daley . . . . . . . . . . . . . .  367,506 
Sash balance, A. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867,439 
Saw. T. 8. Disston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,tIl6 
Saw IIling machine. D. Harrington . . . . . . . . . . . . .. . . . . 3IrT,758 
Saw filing machine, J. H. Sodee . . . . . . . . . . . . . . . . . . . . . 867,561 
Scoop and scale. combined, Moore & Thompson . •  367,429 
8craper and roller, combined road. Wise & Myers 367.736 
Scraper. wagon, J. 8. French . . . . . . . . . . . . . . . . . . . . . . . 367.751 
Scraper. wheeled earth. W. H. C. Goode . . . . . . . . . . . 367,888 
Scrapllig machine. road. S. Pennock . . . • . . • • • . . . • • • .  887.659 
Seal look. A. R. Dillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.3'15 
Seal, metalllc. C. L. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3IrT,442 
Seat. See Car seat. Vehicle seat. 
Secondary batteries. elecLric distribution by. W. 

Hochhausen . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3IrT.600 
Separator. See Grain separator. . . 
Sewer and waste plpe trap; W: R. Warden . . . . . . . . 887,686 
Sewing device, mitt and glove. A. A. ]JQuton . . . . . . 367,358 
SeWinll machine top.;hook· and eye hinge for. G. 

L. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367,616 
SewIng machines, feedinlr device �?r, A. A • .  Bon.' . 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . .  3IrT.367 
Shank stlll'eners, method of and apparatus for 

compreSslnli. J. M. Wat"on. :  . . . . . . .. . . . . . . . . . . . . 367,484 
Sheet materlru. machine for uniting. F. Bean,. . . . .  367,498 
Shrinkage gaulle. Small & MoNanghton . . . . . . . . . . . . 367.4M 
Signal. See )j'ence sigual. Railway switch slg. 

nal. 
Slrnp, li1terative, J. R. Stephens . . . . . . . . . . . . . . . . . . . . 3IrT,679 
Sled. bob. J. P. Kramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,716 
Snow plow. P. B. Brazel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367,694 
Spectacle jOint, F. Scheldlg . . . . . . . . . . . . . . . . . . .. . . . . 867,552 
Speed governor. A. Dleu . . . . . . . . . . . .  � . . . . . . . . . . . . . . .  867.60& 
Speed \ioverrior, J; J. J.ogan . . . . . . . . . . . . . . . . . . . . . . . . .  367.418 
Spittoon lifter, O. G. Nosker . . . . . . . . . . . . . . . . . . . . . . . . . 3IrT,722 
Spring. See Door spring. Vehicle spring. 
Spring strap. adjusting, T. O. Potter . . . . . . . . . . . . . . . .  867.727 
Sprinkler. T. M. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367,762 
Square. tailor's or dressmaker's. W. Smith . . . . . . . .  367,456 
Stamp, r8llistering post omce. W. H. Johnson . . . . . . 367,7U 
Staple drlvirig tool. A. Mattson . . . . . . . . . . . . . . . .. . . . . . 867,531 
Station Indicator. G. H. Bade . . . . . . . . . . . . . . . . . . . . . . . 3IrT,580 
Station Indicator. Harrod & J.amb . . . . . . . . . . . . . . . . .  887,392 
Steam, air, or water heater, W. W. Dashiell . . . . . . .  867,001 
Steam enlline, A. J. Vandegrttt . . . . . . . . . . . . . . . . .. . . . . 1167.476 
Steamer, D. K. Keohane. . . . . . . . . . . . . . . . . . . . . .  .. . : . .  367.639 
Steel plates, maoUfllcture of tinned. W. _ H. 

Brown . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . 387,l1M 
Steering device and brake for vessels. combined. 

J. C. Witmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3IrT.771 
Stlrrnp, J. Bull . . . . . . . . . . : . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  867,696 
Stockbig'suppotter; S. J. Shack . . . . . . . . . . . . . . . . .. . . . . 3IrT.448 
Stone. composition ' bath . for treatlDl! slate or 

otlter porons. A. J. Cushman . . . . . . . . . . . . . . . . . . . . 367,872 
Stove. C. Kibler. Jr. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,640 
Stove and furnace grate. P. C. Dolliver . . . . . . . . . . . . .  367,376 
Stove and range doors; latOh lifter lor. C. Brokate 867.800 
Stove, heating. E. C. Frost. . . . . . .  . . . . . . . . . . . . . . . . . . .  367,510 
Stoves, ventilating attachment for. C. Rathbone.. 867.0146 
Strap. . See Spring strap; 
Straw, etc., apparatus for baling and blndiDl!. N. 

B. WOOd . . . . . . . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . ... . 367,489 
8t .... w compressor, self-binding. N. B. Wood . . . . . . .  867,490 
Stretcher frame. A. D. Shattuck • • • • . . • • . • • • . • • . • . • , 367.672 
Stump extractor, E. J. Moore . . . . . . . . . . . . . . . . . . .. . .. . . 867,429 
Supporter. See Stocking .upporter. 
Surclnlrle. A. Duby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 867,707 
Sweat pad fastener. J. C. Mendenhall . . . . . . . . . . . . . 367,428 
Swing. I. S. Vanetten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367,477 
Switch. See Railway swltoh. 
Syringe. T� F. Matthews' . . . . . . . . . . . . . . . . . . . . . 867.6(8. 367.649 
Table. See FoldlDlf table. 
Table, C .. lI'. Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 367,678 
Table leg, A. E. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367,688 
Target. flying, Fergn�n & cartner. ; ,  . . . . . . . . . . . . . . .  367,1'8 
Telegraph receiver. printing. H. Mahnken . . . . . . . . .  367,'120 
Telephone exchange apparatu •• W. M. Goodridge 867.'l'II4 
Thill coupllDif. E. H. Augspurger . . . . . . . . . . . . . . . . . , .  867,3M 
Thill coupling, M. H. Durst . . . . . . . . . . . . . . . . . . . . . . . . . . 367.746 
Thill; shlftlog sleigh, DulI.'ey & Woodford . . . . . . . . . 867,877 
Thimble skein. J. E. Young . . . . . . . . . . . . . . . . . . . . . . . . :. 367,ns 
Tie. See Railway tie. 
TUe. roofing, if. JDl1gSt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367,756 
Tire coupler. vehicle. L. G. Ballinger . . . . . . . . . . . . . . . 3IrT,561 
Toys, automatic link motion tor practical, E. 

Luchs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3IrT,420 
Transfer roller. G. H. Arthnr . . . . . . . . . . . . . . . . . . . . . . . .  367.\'S7 
Trap. See Feed water trap. Sewer and waste 

pipe trap. 
Tronsers. B. Llndaner . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 867,719 
Trou.ers stretcher. Sim & Bishop . . . . . . . . . . . . . . . : .. . 367,009 
Truck. rallway·caroH. R. Nash . . . . . . . . . .. . . . . . . . . . . . 367.656 
Tub. See Butter tub. 
Tubes, making, W. B. Alden . . . . . . . . . . . . . . . . . . . .. . . . .  867,-194 
Tog, hame, L. G. Gu8taV'el, Jr . . . . . . . . . . . . . . . . . . . . . . . 3IrT,712 
Type writer, electrical, J. F. McLaughlin . . . . . . . . . . 367.8IiO 
Type writing machine, E. & D. J. Rowland . . . . . . . 867.«7 
Upholstering hair and preparing the same, artl. 

flclal; R. J; Stratford; . . . . . . ; . . . . . . . . . . . . . . . . . . . . . .  367,681 
Valvil, balanced. Sbort & Lalime . . . . . . . . . . . . . . . . . . . . 867/Il>7 
Valve for engine cylinders. relief, W. Vlelbaber • •  367,583. 
Valve, steam englne, X. D. Noble. . . . . . . . . . . . . . . . . .  '3IrT,657 
Valves and co ... swivel handle tor, � .  8. Glenn • •  36T,518 
Vehicle seat, J. W. Yous . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,572 Vehicle sprinlf. $. Atkinson . . . . . . . . . . . . . .  i .... . . . .. . '367,358 
Vehiole toP. T. B. McCurdy . . . . . . . . . . . . . . . . . . .. . . . . 867,1WO 
Veloclpede. J. S. <lopeland . . . . . . . . . . . . . . . . . . . . . . . .. , .  867,368 
Wagon brake., A. Templeton . . . . . . . . . . . . . . . . . . . . . . . 867.4Il6 
Wagon. dumping. W. H. Knowlton . . . . . . . . . . . . . . . . . 867,412 
Wagons. scoop board for, J. E. Garside . . . . . . . . . . . .  887,816 
Waguns. spring seat for; Wolt & Morell . . . . . . . . . . . 367.772 

Wheel rake, W. H. Wild . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  3IrT,486 
Whip rolling machine, Mallen & i!l�ble, ",: .:.: .. ; . . .  367,761 
Whip socket. 011 can, and wrellch, O' I.i..Dt.rd • • • • • . 367,M' 
Windmill, A. Haldan . . . . .  ; . . . . . . , ;  . . . . ;; . . . . . . . . . . .. .  867,511 
WIndmill. <i. J. JQna&8OD . .. . . . . . . . . . . . . . . . . . . . . . . . . . 1167,4111 
Windmill, G. L. White . . . . . . . . .. . . . . . . . . . . . . . . . . . • . . . . 367/B'1 
Wlndol!l'guard, O. Wuner . . . . .. . . . . . . . . . . . . . . . . . . . . 867.478 
Wire drawing machine. W. H. SaWyer . . . . . . . .... . . . 3IrT,I'Arf 
Wire drawiDl! machine, W. Wal\aCe . . . . . . .. . . .. . . . . .  367.'133 
Wire .creen stretcher and .clamp, A. Mattson • • • • • 867,588 
Wood embo�sing niachlne, W. A. Compton . . . . .. . . 98'l',lI86 
Wrench. See Pipe wrench. 
Wrenob, L. P. Cl'06well . . . . .  , . . . . . . . . . . . . . . . . . . . . . ... 867,'108 

DESIGNS. 
Bottl;. 'w. G.  Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,1104 
Bottle, H. Dalley. ·Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,M6 
Bridle front. E. R. Caboone . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,614 

0aI'j,et, M. Beale . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 11.ll1l6 to 11,513 
Carpet, E. FIsher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,51& to 11,III!D 
CarPet. J. L. Folsom. . • • • • • • • • .• • • • • • • • • • • .• • • •  .17,521 to .11,671 
!JI¥'pet, C. W. Swapp . . . . . . . . . . . . . . . . . . . . . . . . . . 17,580 to 17,586 
Stove. cooking. H. Smlth . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 17,678 
Stove heatlnll. F. A. Seifert . . . . . . . . . . . . . . . . . . . . . . . . . . 17,676 

Stove. heating. H. Smith . . . . . . . . . . . . . . . . . . . . . 17,577 to 17,679 
Ticking or similar fabrics. H. S. Kneedler . . . . 17,573, 11,574 
Type ornaments. font of combination. G. lI'. 

,Giesecke. . . . . . . . . . . . . . . . . . . . . . .  . • . . . . . . . . . . . . . . . . . . .  11/fl2 

TRADE MARKS. 
Cambrics. slleslas. and hosiery. SterliDl! Dyeing 

and Flnishlnll Company . . . . . . . . . . . . . . . . . . . .  : . . . . .  14,600 
Cement, I. C. Johnson & Co . . . . . . . . . . . . . . . . . . . . . . . . . . U,61i6 
C01l'ee, Chase & Sanborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,8112 
Cutlery of all kinds. Wiebusch & HUger . . . . . . . . . . . .  14,66'l 
Fertlllsers,.W. S. Powell. ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,661 
Gloves. klel arid other leather, lI'. Trimer . . . . . . , . .  ' "  14,661 
Heel nailing machines. National Heeling Machine 

Company . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  14,666 
Paint ready for use. prepared. Acme White Lead 

anc). ClIlor Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  14.6411 
Paper ot all kinds. A. Smith . . . .  . . . . . . . . . . . . . . . . . . . . . 14.659 
Phosphate .herbet, W. E. Beck & Co . . . . . . . . . . . . . . . .  14,8IiO 
Powders aud paInts. face. C. Herbert . . . . . . . . . . . . . . . .  14.65' 
Remedy compounded of roots. herbs, anel barks· 

for chronic diseases. J. M. WlI\ls & Co . . . . . . . . . . . li,1I63 
Remedy for treatlnir horses' hoofs. J. �. Campbell 14,6111 
Trunks, t .... vellng bags. and satohels, E. Hager • . . • •  U,IIIIl 
Whetstone •• A. F. Pike Manufacturing Company . . 14,658 

A prInted COpy of the specification and drawing of 
any )latent In the fo.reaolng list, also of any patent 
I .. ued since 1866, Will be furnl.hed from thl. omce for 25 
centS. In ordering please state the number a/id date 
of the patent desired, and remit to Muon & Co., 361 
Broadway, New York. We also furnish copies of pients 
granted prior to 1866 ; but at increased cost, as .the 
specifications, not belng printed, must be copied by 
hand. 

Canadian · Patente may now be obtained by the 
Inventors for any of the inventions named In· the fore
golng. 11st, provided the.y are simple. at a cost of � 
each. If complicated the cost wll\ be a little more. For 
fnll tnBtrUct1on8 addr8ss MUDD a: Co •• 361 Broadway, 
.Now York. Other torelgn patents may ais<l be obtained. 

InsIde l'alfe. each Inerdon • • •  "3 cents a line. 
Back Palre, each IIlsertion • • •  81.00 a line. 

The above are ch&rlles per agate line-about eight 
words per line. This notice shows the Width of the line, 
��m�:{�!� :r:�rrate E::=.S u:,�: l:;::e'!!�: 
ment, as the letter pre... Advertisement. must be 
received at publication omce as early as Thursday IIIOrn· 
ing to appaar In next I .. ue. . 

8000 Fine Blaei< eoples of Wrltl"., D .. w ..... . IIIRde. F 'A S T AUTOMATIC Woru automat. 
Ically With won· . C O P  I E R ���"It�c:tsion 

F AlIT AD�OMATIC CO., I) New CJaamhe .. ··8t.. N. Y. 

SCIENTIFIC AMERICAN ' SUPPLE· 
MENT. Any' desired _ number of the 8CUCNTIlI'IC AMERICAN SUPPLB)IENT can be had at this omce for 
10 cents. Alae to be had of neWsdealers In all parts of 
the oountrY. 

MOVABLE DA.M WITH SWINGIN8 
Wickets and Trestles.-Qeneral de8Orlption Qf a new 
t:v;����:O�e����:gd

a
���lf:r:i 

the Chaudlne plan, peCDllarl7 adapted for use ou many 01 
our American rivers • .  Wltti nine engravings. abOlPDg : 
Tran.verse .ectlon, general plan and upstream eleva
tI

. 
on ot the dam ; mode .Qt 10werlDJr and iaIsIng the up. rlgh� ; method of lI/.anenverJng �e wiCkets ; ma.n,eq-9'. of' the trestles ; plans of the new double-8L8p hurter ; 

vt_· of a POltIon of the naylgable pas8 ·of the daDi 
recently t1nlshed at La Mulatlere, on the river Saline. 
8�'r.m�:�¥'0t:::a����

T
� 

'Ill newsdllllJerB. '. 
'; . . . " 

. POR LL& Patent Screw Hoid", and DrIv.or. ..or 
particulars address ]JQx 2116, Est. �OUl8; MIOh. . . ' 

PEBFE(J7.' 
NEWSPAPElI, I'ILE 

Washing maohlne, F. D. Harding . . . . . . . . . . . . . . . . . 367.621 , The Koch Patent FJle, for Pl'eIe!'vIIw n8Jnl� 
Washing machine, roller, J. H. carlile . . . . . . . . . . . . . . 867.700 �es. and ·1JUDIIbIets. has Iieen recentl" lmpOoyed 
Watering troughs, mean. for automatically sup· =��rr���=-:C':N �:;.� 

plying. J .. B: & ·D. L. ·Spelcher . . . . . . . . . . . . . . . . . . . 361' ,416 �� ���e low price Qt .1.60 b" mall, or tUG at Qle 
Weaner. calf, Hickey & Remme . . . ..... . . .. , . . . . . . . .  367,629 ll�c .. .&'Em�TNv;., � �,.� 
;:::g�!:::.e:.,:� .

. . :�p • •  

para 
.

. . . . .  t;;. .
•

. ;�: 367.766 � one w:ho Wiahes to presene C .. per. . . 

tomatlC grain. P. Allen.: • . •• " . ,' . . . . . . . . . . . . . ... . PIIIIJrIT . . . . dnI!!a ' JrU1f1I & 00 . • , : , Wh8eJ. 8ee Biuh wlleeL. ·  . 
PabIIaIHIn 8aI1':ti:nc' ............ 

:r AUGUST 20, . Iss,. 

NAVAL ARCHITECTURE .-AN IN-
teresting review. by Mr. R. Duncan. of the PrDlf'1l!l8 that hili been Iilade 'in this branch of science dlltn\g 
the last Afty years. CoII-talned in SCIBNTIlI'IC �'. • 

C4N 8uPpLIUI:BNT. N o. 389. Price 10 cents. TQ 
had at .tbl'I'Otllce and fNm,all ne'll8dQlers. . . · , f a, 

SEBASTIAN, MAY & CO'S 
' 

IIIIpmIlBOI''' CUt1DI 

L A. rn�Foot &. .AI ... .g..lilIilJPower 
Drill Presses, Chucks. Drills, Dogs. and macltinists' and 
teurs' outfits. Catalogues �S:t::��:�fi:����������� 1 6 5 W. :IIId St.. 

ELECT'R I-AL "  Edw .... d P. Thompson" Solicitor 
" • of E1ectrtcal Patents • •  Beekman 

Street, N. Y. Write for te.tlmonlals and instruction .. 

PROPULSION OF STREET CARS.- · 
t, �f:! Ne -t.;:;i!t'"!:.h£o �y.:.!'.!:'�u� gFgg�';,�"!,"q��a 
to shrt a street car and keep It In motion under av.erage 
conditions. Contained In 8CTE!olTTIl'IC AMERICAN SuP. 
PLEMENT. No. 333. Price 10 cents. To be had at this Qfllce and from all newsdealers. 

ON THE SPACE PROTECTED B Y  A 
I,Ightnlng Conductor. An ImPOrtant contrlb1/.tlon ttl electrlcal' selence. by Mr. W. H. Preelll!. In which the author shows by' the aid of dl&lrnU!lS me &mQunt of i!Ece that will be l!J'()tected by a Ilghtnlng.rod of an" 

ven dimenstons. Dlu.trated With five flgnres. Con
ed In 8CIENTIlI'IO AMERIcAN SUPPLEMENT, No. �� • .  i'r:Ice 10 cents. To be had at thl. omce and frolll 

all newsdealers. 

Sta.tiona.ry Engines 
�. SUPEBlOR 

wi l h  PlaI n Rnd A. U lom

. 

at-

. 

Ie Cn, ·ofro Vertical and 
_ Horizontal. 

Penna. Diamond Drill Co'O\ ======. Birdsboro, Pa. " ." 

STEEL CHAINS.-DESCRIPTION OF 
Mr. ·Oury'. process of manufacturing steel chains from 
solid bars of steel ,  Without welding. With 1 figure .. 
Contained In SCIENTIII'IC A MEltI"AN l lUPPI.lCIIENTJ No. 3S9. Price 10 cents. To be had at this ofIIce and nom 
all newsdalers. 

J 

AMMONIA SULPHATE.-A PAPER 
tis '!:r��o���o: ���:�fe�'?'::����PWfrh 
I figures. ()Qntatned in 80IENTIlI'IC AMERICAN SUP'
PLBlIlENT, No. G06. Price 10 cents. TQ be had at this 
Qfllce and trom all newsdealers. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES anHLEVATORS 

PRO V I D ENCE. R. I. 
HEAT IN RELATION TO CHEMIcAL. 
Act1Qn. By Henry Allen. A review ot ' some of the reo' .uIts that have recently been obtained by experimenters. In·the branch ot physlos known as thermd-eliemllltrY. 
DescrIption of apparatus used by lIl. Berthelot In his 
lBlorimetric determinations. The fnI'Idamental prtoc\. 
pies ot thermo-chemlstry explained. lJeoomposltlon ot 
water bl' metals. Action Of h:rdrochlorlc ac\tl.. Sul· 
.,�. Nitrto aoid. Contained In 8CIICNTIII'IO AMERI. 
CAN SUPPLEMENT. No. 291. Price 10 cents·. To be hall 
at this ofIIce and fNm all newsdealers. . 

© 1887 SCIENTIFIC AMERICAN, INC.
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EXPLOSIVE DUST. A OOMPREHEN-
Idve descri

. 
ptlon of the D� from Dnst In various 

MAnufactures and the Cause of � FinlB. How eom-
t:,.u�leI���=� �1't:m:tC.tan�lt-��C: Dust and Brewery Dust Explosions. Explosions of Coal Dust In MInes. tJontalnea In SCIENTIII'IC AMERteAll' 
SUPPLEHENT No. 123. PrIce 10 cents. To be lIa4 at tIa1s ofllce and of all newsdealers. ---------------------

SHIELDS &, BROWN OTTO C AS E N C I N ES. 
HOW TO SOFTEN HARD WATER.-
Descr1ptlon of Dr. Clarke's llimple process for softening 
hard waters. and at the same time purifying the water. 
This paper Is of much value and Interest: c-ontalned In 
8cIENTIII'IC AHXBICAN SUPPLEHENT, No, 2'0. PrIce 
10 cents. To be had at this ofllce and from all newsdeaJer8, 

- T H E -

Sclca1l.lc Jmcltclll 
Bu.lldlng IttttOll. 

THE SCIENTIFIC AMERICAN ARCHI
TECTS' AND BUILDERS' EDITION is issued 
monthly. $2.50 a year. Single copies, 25 
cents. Forty large qnarto pages, equal 
to about two hundred ordinary book 
pages; forming, praCtically, a layge and 
splendid Magazine of Architecture, 
richly adorned with el6gant platea in color8, 
and with fine engravings ; illustrating 
the most interesting examples of modem 
Architectural Construction and allied 
SUbjects. 

A special feature is the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
moderate Gost as well as the more exp,en
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh and useful suggestions. All whq 
eontemplate building or improving homes 
or erecting structures of any kind, ' have 
before them in this work an almost end
leu seriea of the latest and beat ezamplt8 from 
which to make selections, thus saving 
time and money. 

Many other subjects, including Sewer
age, Piping, Lighting, Warming, Venti
lating, Decorating, Laying Out of 
Grounds, etc. , are illustrated. An ex
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and I 
convElnience of this work have won for it 
the Largest Circulation of any Archi· 
tectural publication in the world. Sold 
by aU newsdealers. 

JI ... '4fa ..... " GM 8uh �'II 
.BllADl.li:Y" s 

For and STEAM PIPES 
lle4aeea C)on.en ... ' Ion of Steam_ FOR GAS AND 'W' A'rER PIPES. 

Prevents Sweatln. and Freezing. 
The BesU IOB-Coaduclor orU.at and · Cold in tbe World 

Send roio m .. 1rated deIerIptive Cireular, and ll&llle ohla paper. 
1 43 Worth Street, New Yo rk. 

78 and 80 Lake Street, C h icago. 

THE IRON AND COAL DISTRICTS 
of Alabams.-An interesting paper, with map showlna the position of the mineral districts of the State. Con
tslned In Bc'ENTIII'IC AHlIlRICAN SUPPLEHlIINT. No. 
3110. PrIce 10 cenUl. To be had at this ofllce and from 
all newsdealers. ' 

MAIU FACTURERS, ATTEITIOI I 
D��if.lrr:r:.n,r. I,!Il�':e'::�fJa�:mJ=m� 
household arllcles, etc., to enlsrgo business. 

Articles composed of tin. wire, and sheet Iron pre
ferred. Ample capital and facilities at command. Must control manufacture and sale of goodS throngh-
o
�il:.��=,t.,!)'::i::1�����:��

c 
3!�:,:s are invited to 

correspond. BOll< '3, Detroit, Mich. 

OTer "0,000 Sold. 

Horizontal, . . . . . . . . Otto . . . . . . .  Gas Engines. Verllcal . . . . , . .  , . . . .  Otto . . . . . . .  Gas Engines. Twin Cylinder . . . .. Otto . . . . . . . Gas Engines. 
Combined . . . . . . . . . .  Otto . . . . . . .  Gas EDglnes and Pumps. 
Combined . . . . . . . . .  ,Otto . . . . . .  ,Gas EngInes and Dynamos. 

OTTO GAS ENGINE WORKS. 
CUICA.GO. PUIL.&.DBLPUIA.. 

New York A.ency, 18 Vesey Street. 

ARTESIAN WELLS.- A PAPER BY 
�orl,!g �.e

tIn ����:":::se':i1���e °.fin1�W?ta�� Illustrated with 45 figures of tools and appliances. Con
tained In SCI1Il!<TIII'IO AMlllBICAN SU"PL�HICNT. No. 
li 08. Price 10 cents. To be had at this ofllce and from 
all newsdealers. 

E 
MODEL and 

L 
SBll4IorCircUlaIs. XPERIME�TA C·��c�:::�,� WORK smlALTi: (lIOD�P.""" 

WA N'I'E D t  To contract with some one to manufac
ture the BOSS HUSKING PIN. 

Something New. Made of Steel and Brass. Send at 
ouce for sample pin to make estimates on ; or I will sell 
the patent at a rea8Cinable jlrlce. 

Address H. H. PERKINS, Kewanee, m. 

Shaftl'ng a' nd Gear'lng Textile M achinery, I T�''J.��w..''!d�t��· 
- , .LEVATORS. ETC. j Ph.ladelphia, p..., 

���?-:�� --�-==-=-� -�-- �� LIGHT DRAFT STEAM LAUNCHES.  
OOAL AN D  WOOD B U R N I NQ. 

Small MarIne and High Speed Engines, also Patent steel Tubular Boilers. Patent Automatio Adjustable S&AG. -
-- � - - IIIANUFAOTURED BY 

-� 
{ - - - ----= - -=--

• 
-; - I H. B. WILLIA.l![S de (lO., Roche.ter, N. Y., V. S. A.. 

SC I E N T I F IC B OOK 
CATALOCUE, 

.r UST PUBLISHED. , Our new catalogue containing over 100 pnge8, IncludIng works on more than flfty dHl'erent subjects. Will be 
mailed tree to any address on application. 

MUN K '" CO., Pnblishers Scientillc American, 
:i81 B" oadway, lIi ew Y�rk. 

For �nle. Wholeoihalf Interest In Patent Train Or
der Catcher. Delivers orders and m� to trains while runninll at full speed. Very useful to railroads. For parllculars ·address, R. J. MiCKEY, Patterson, Pa. 

THE INFLUENCE OF SURFACF. CON-
dition on the Strenl<th of Steel.-A paper descrtblng the. 
resuI:tB of a series 01: experiments reoentll' undertilken 
In England to ascertain the strenath of steel under 
variable II11lface conditions. With three tables glvlllg results of the test'!., and 20 Ibrares showing the naturil 
of the :fractures. uontalned 1n SCIillNTIII'IC AHQICAN 
SUPPLF.ME"'T, No. 3«12. Price 10 cents. To be lIa4 at 
this ofIlce and from all newsdealers. 

BARREL, KE.� 
Hogsliea4, 

AND 
STA. VE JlA.CHINERY. 

OVer 50 varieties manu. 
factured b:r 

TnII Hoop Drbills. E.  &. B.  Hol mes, 
BUPPA LO, N. Y. 

MUNN & CO., Publishers, VALUABLE P A T E N T FUll SALE. 36 1 Broadway, New York. 
fo�<geRt:'F.!r��it�ci�ti�I�!.�SON CO. (Agents W 

Encyc1o-

E 
Diamond 

L 
Bookfrec, 

L 
peclia of Drills and liSCo for 

� Engrav Lightning mailin� It. ings of . Hydraulic Amcncan 

Building Pians and SpeCifications. 
In connection with the pUblication of 

the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. Muun & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public BUildings, 
Churches, Schools, Stores, D wellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, \vhether wings, 
pOrcheS, bay .windows, oJ'&ttic rooms, are 
invited to communicate with the under
signed. Our work extends to all parts of 
the country. Estimates. plans, and 
drawings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 
361 Broadway, New York. 

S I N K I N G  M I N E  S H A F T S.-DE-
scription of ;\Ir. Petsch's·method of slnktlmmtne shafts 
In watery earth by means of freeslng. Wfth 2 engraV
In,,". Contain�d In SCIENTIFIC AHlIlRICAN SUPPLEHlIlNT 
No. 3:1'. Price 10 cents. To be had at this ofIlce and 
from all newsdealers. 

W E L L  WELL 'lH\l Works, 
T O O L S. Machines. � , !1I1'01!o m. 

A SYNOPSI S  OF ALL THE KN OWN 
An",sthetlcs. with their physical and phY81.ol<Krlcal pro
perties, and an",sthetic vaJue. By B. W. RiChardson. 
M.D. Contained In SCIBNTTFIC AMERICAN SUPPLE-

::S�t �T8 �J:' �� �� ar.�������.each. To be 

PATEIIT For Sale. An Improved Sleigh Brske. n Address E. SlllLLl!l. Enibarrass, W,s. 
--------------------------- -

i! New Catalogue of Valuable Papers 
contatned In 8cI1IINTIII'IO AIIBlUCAN SUPPLlIIHBNT. sent tree 01 cl&tJrrle to any address. 

MUNN '" co .. 361 Broadwa:r. N. Y. 

E 1¥I B R Y  WB B B L S. 
Made SOLID of the Celebra1:od 

WELLINGTON MILLS EM£RY. ' 
S U PE R I O R  TO A L L  OTH E RS. 

ThOusands of mn.nufaeturers testify to Its being the Strona;. 
e.t, most D urllllie. and Healthiest Emel'y Wheel made. 
a. U 1V a  � ::m T  O� D a. 'Y' .  
====ICUTS COOL and FREE. A SAFE WHEEL.=== 
NEW YOiI BELTING " PACKING CO., 

. . . . Sole ..... uf ___ 
��f�Jlnc:�h= ,f=I:=lg.

de
- Warehouse : I D  Park Row, New York. 

AGlINTI! : PERSICANER '" co., Pickhnben 5, Hamburgh. 

N E W  BOO KS. 
PRA CTICA L ELECTRIC LIGH T I N G .  By A. B. 

HOLMES. Telling how to take care of the I.amps and 
Dynamo Machine. 81 illustrations, ·$1.00 

SHOltT LECTURES to lIllectrlcal Arllsans. B:r J 
A. FLlIlM�G. Illustrations. SVo. NotlCecl m laat No. 
&no Am., '1.50 

DelcripU110 otrcularB afIII OattJloflue on AJIJIlicatWR., 
E. &: F. N. SPUN, 35 MURRAY ST .. NEW YORL 
Proposal. for Steel-caet Gune for the Nay)" . NAVY DEPARTME1'iT, W ASRINGTON. D. C., June 28. lB87. 
prlJ��a'it:::��,ti�.n�":fr: bkt

��:tc;p�a&:��'i';,"r rc; purchase and completion of t\ree steel-cast. roufh-bored �::'��1ac�!fr;���.; ��:hrgh'":�a1ifl:eC����.�m.:}°s're":r. 
one of open .. hearth steel, lLIld ODe of crucible steel," sealed proposals from domestic man ufacturers, to- furnish the same, 11'111 be reoetved at this Deparlment until Tuesday, the second day of August. lB87, at 12 o'clock 
noon , at which time the proJ,>!!sals wllf be opened. Proposals mal be made eIther to furnish three com-
�:!"��:;:!�t:::ad:��::.

c
:nf��::������on���-ll�:.: 

�:�I��e:h:;�: gi.rJ'::etero�:��g�e�n�n':tntu%�u�� ��i��r.::.� c:;f�:ti':p�'l:e�f�:�'i!,��:C�Ji'&"e 
bidder's design. . 

* • • • * * • 
�o.f!!1�{:��I��:�r��::,t!'Alla�� t��e f���;�rJft; 
���:ty��:it"��'k�lee�

s
t.!'�a���

ed 
anW' i�tt';���' J� titled " an act maklnll appropriations for the naval Ser-

��;:di�� �� :i���y:iea:e��:hr:ff��g[h��i�����8:!��tro� 
statement of requlremeuts of said test., and of other conditiOD& to be observed. reference is made to " speoiflcatlons " which can be had upon application to the De_ 
partment.l Proposals may be made for ODe or more guns or for one 
or more C8stlngM as aforesald, • • " J but mnst be made separately for each gun, or casting fOr a gu�:ds�Eg�:2.if'�i��':?rar':8Ib�:���Tr:.rroe:i�cute. 
within fifteen days after notice of award, a formal contract in accordance with his proposal, and to furnish ' & 
rrr..'!;nwJ� �:�tf���� s.:.'.:".';,��� �fahy:nb'td���3il¥�!� tor the faithful performance of such �ontract. 
po�J���� t�1 �'it���g�}.\o:f:��t��n�e�'lrr:,,� �W� obtained on application to the Bureau of Ordnance, 
N'l"ij g.=�'fs

e�"'st be In du llcate. Inclosed In euvelopes marked " Proposals for �teel-cast CaDnoD," and addressed to the Secretary of the Navy. Navy ]Jeparl
ment, Washington, D. C. 

The right Is reserved to waive defects In form and to 
rejeet any or all bids. WILLIA�e�::!l�}

IWI/. 
NAVY J)EPARTlrlllNT 

W ASKING'I'ON. D. C., JUlJII 20. iBA1. 
In order to give more time to domestic manufacturers 

to consider tile matter, the pertod limited for the recep
tion of proposals for steel cast guns 18 hereby extend!ld. and such proposals will be recelved

lr
under tile foregoing �';����'¥':�cla:ckm���u:�� ��albe�=s'::i� 

will be opened. . WlLLIA.��Jr,!l}atJW. 
Proposals for three Oyerb .. ad Traye l i in. 

Cranee complete, three Supports fpr such 
Cl'an es, and oue Irou Frame tor II. Buildin •• 

W ASRI:
A 

VY ,����IJ':II
E
��i887. 

m����.rs'i':I����,'8�b�,
e
un "1,c\.h�o�:��.f':K� 

day, the 15tb day of September. • at which time and place they will be opened In the presence of bidders, for furnisblng the necessary material and labor and censtructlng, delivering and erectiIll!' the iron work for the 
�¥PJ'��t�ftJ�

ee J.ite�:� �::;'��:8 ��:�:rll��
e i:::..: 

com
8

1ete, IncluCllng attachment. pertaining thereto, for 
�eC .. 

r
l�

n
:��r�c:��W� 

a
tl�� �tjlh Y::; 1!.as.!����"n'a specilications. copies of wYilch, together with all other S'ti°:,:n.:'pr:.. e��:N

t
��:I':.�!�'!.�

r
:a�

a
Ji.!':yO���t

e
dp���� sals must be made in accordance with forms which will also be furnished on application to that Ofllce. 

Proposals must be made In dupl lcste and Inclosed In 
��::�������t�f�;frorn�':1:p�r�s

O
f';,�

r
::::-c�:�::���� 

Iron Frame for a Bl1i1dln
�

." and addresbed to the Secre-t"f1,����:'el!��l:::�ai��Zs'::':i� rr.�s���r:r�;,� 
any or all bidS, as, In his judgment, the interests of the 
Government may r

wmiAM C. WHITNEY. . 
Secreta'l'l/ of the Na'lJ1/. 

FOREIGN PATE N TS. 
'l'heil' Cost ltell uced. 

The ezpenses attending tile procuring of putents I n  
most foreign countries having been considerably re
duced the obstacle of cost Is no longer in the way of • 
large proportion of our inventors patentmg their Inven_ 
tions ab!ood 

VA N4DA .-The co.t of a patent in Canada · ls even 
less than the cost of a United States patent .  and the 
former Includes the ProVlllces of Ontarl". Quebec, � ew 
Brunswick, Nova Scotls, British Columbia, and Mani
toba. 

The number of our patentees who avail themselves of 
the eheap and easy method now oll'ered for obtaining 
patents In Canada Is very large, and Is steadily increo.s-
11IIr. 

E N G l. "  N D.-The new lllDglish Isw. Which went Into 
torce on Jan. 1st, 1885, enab l es parties to secure patents 
In Great BrltlLln on very moderate terms. A.BriUsh pa. 
tent Includllll England, Scotlaud . Wales, Ireland and ·t118 
Channel Islands. Great Brltsln Is the acknowledged 
llnanclal and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention is like ly to realize as mueh for the patentee 
I .. 1£1lIlIaud as bls United States patent produces for 
him at htmle, and the small cost now renders it possible 
for almost every patentee In this country to secure a pa. 
tent In Great Britain. where his rights are as well pro
jeeted as In the United States. 

OTHElt COUIS ·rllIES.-Patents are also obtalued 
on very reason",ble terms In France. Belgium, German:r 
Austria, Russia. Italy. Spaln (tbe latter Includes Cuba 
aud all the other Spanish Colonies). Brazil, British In4ls 
Australia. and the other British Colonies. 

An experience of lI'ORTY years has enabled the 
publishers of l'RE SCIENTIFIC AAllIlllICANto establ1sh 

competent and trustworlhy ageucies In all the prinCipal 
foreign countries. and It has always been their ILIm to 
hli'te the business of their cllents promptly and proper
ly done and their Intereo£8 f1lIthfully guarded. 

1\ pamphlet containing a synopSIS of the patent laws 
Of all coumrtes. including the cost tor each. and othe 
information useful to persons contemplstmg the pro
CIlI'inIrc of Il&tents abroad. may be lIa4 on application to 
this ofIlce. 

M U N N  '" ( ' 0  .. Editors and Proprietors of THE SCI
lIlNTI!'IC AHIIIRlOAN. cordially invite all persons desirlnll 
an:r Information reiative to patents. or the registry of 
trade_marks. In tbls country or abroad. to call at their 
ofllces. l!6l Broadway. ExamlnatloD of Inventions, oon. 
sultation, and advice free. Inquiries by mall promptlj 
answered. 

A4drelll!, MUNN '" CO., 
Pnbl1Bhen and Patent Solicitors. 

am Broadway, New .York. 
BlU.NCR Oll'ftOE: No. 633 and 621. F s....-. I'IoIIIc 8IIl14IDII, 1UIM" 'ltIl Btnet. W8llhlnictAm. D. Co 
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Inside palle. ea
. 
ch insertion 4 _ _  1: :>  cent" a line. 

Hack Page each inserlion - - - Sl.UO a line. 

The . Oriiinal UDvnlcani��.d . Packin[ TH�E AMERIW iELL TEWH�IE ��. CALLED THE srANDARD-A.ttllIt��bYWhICh . . ' . 
The above are charge. per agate Ime-about eight 

words per line. 'l'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver
ttsementB at the· same" rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn

Accept no packing as JIli'WK�;"�c�iN"J'rt':dess 95 M I LK ST. BOSTON ,  MASS. 

ing to appear in next Issue. 

w. L. DOUCLAS 
$3 SHO E. 

The only 83 SEAMLESS 
Shoe In the world. 

and 

[Name ud pI'IOI namped on bottom of ... la Shoe.] 
Boys all wear the W. L. DOUGLAS 82 SHOE. If your dealer does not keep them�' send your name on 

postal to W. L. DOUGLAS. Brockton. M .... 

BABBIT and ANTI· FRICTION METALS 
AS MANUFACTURED BY 

E . A. C. DU P L A I N E , 
64 & 66 SO. CANAl, ST. , CHICAGO, ILL. 
XXXX Nickel Babblt (pat.) Warranted 20 per ct. Nickel. 
XXX Nickel Babbit (pat.) Warranted 15 per ct. Nickel. 
XX Nickel & Copper Babbit, Warranted 5 p. c. Nickel. 
X Genuine Copper Babbit Warranted 15 p.c. Copper. 
AA Genuine Copper and Tin Babbit. 
A ,. Genuine " Babbit (Sold by others as real Genu-

Ine). 
B I,ubricating Babbit (Absorbs the oil well) •. 

C Adamantine Babbit. very hard, journal polishes. 
No. 1 Hardware Babbit, a fine quality and good wearing. �g: � ���.;'��arf���\i.!be

b
?[dinary cheap Babbit. 

PLUlU BAGO BABBITS. 
No. 1 Plumbago Metal. I No. 3 Plumbago Metal. 
No. 2 Plumbago Metal. No. 4 Plumbago Metal. 

These Plumbago Metals cannot be excelled for tbe ��W::r t�e� ��
q
g��

e
e��

t
f IlJ,

t
�i � t��

i
r�:p;��i:ht� �:il� 

age. Boxing, &c. Try them, and convince yourself of 
their merits. MENTION THIS PAPER. 

FmE AND WATEB-l'RoOP BUILDING J'mJr. Fum·PROOF PAINTS, STEAM PACI<INGS, BOILER 
COVEBINGS, ETO. 

Samples and descriptive Price List free by mail. 
B. W. JOHNS K'F'1t CO., 87 IU.IDEN LANE, N. Y .  

USEFUL .BOOKS. 
ManufacturerB, AgI1culturists, Chemists. Engineers, Me

chanics, Buildeu, men of leisure, and profeAsional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
nseful books by different authors. on more than fifty 
different subjects, has just been published for free 
circulation at the office of this paper. Subject,s clas· sified with names of author. Persons desiring a 
copy, have only to ask for It, and it will be mailed to 
them. Address, 
M U N N  & CO., 361 IIroadway, New York. 

ORNAMENTAL DESIGN, PRINCI-
ples ,md yractice of.-By Lewis F. Day. The second of 
����':h�cl���'i:te�� ��� 6:WI��������

si
Wit1

h
� N::'�� 

traUons. Contalned In SCIENTIFIC AMERICAN SUPPLE
M ENT, No. �89. Price 10 centa. To be had attbls office 
�nd from all newsdealers. 

Mention this paper. 

stamped with our •• Trade Mark." . .  . {n " ..... Street, N. Y. 
JElll1IlTS BROS 1&5 link Street, B".toa. n J). n i 18 80. F".rilt St., PIdIa. . 54 Dear ...... st., ()Jdeaco. 

1��aj:>�. 
_ia'liilQlA!tJM� 
Addre •• : The Am.rlaan Writing 

Machine Co., Hartford, Conn.; 
New Yor" Offia., 237 Broadwa,y. 

EXAMINATION QUESTIONS IN GEN-
eral construction . .  Copy of the last examination papers 
fiven to candidates who are desirous of employment In 
J:,<;.-c

��':"��ri�J:g31::'���N�IIl�fceA��':f����
l
tSrr�! 

PLEMENT. No. 1i61.  Price, 10 cents. To be had at this 
office and from aJl newsdealers. 

E P P S  , S 
C RATE P' U L- C O M F O R T I N C .  

C O C O A  
CHLORINATION OI!' GOLD ORES.-A 

��r�iinr:.{I� g�d �':t�1e::" t���1f1;::0!�:; c'::���ll'Aa't 
ed Gold Mining Co. Contained in SCIENTIFIC AMEUICAN 
SUPPLEMENT, No. 1>4:>. PrIce 10 cents. To be had at 
this office and from all newsdealers. 

MACIDNES FOR PRODUCING . COLD 

t,�iit�lg�P�� �:�h�i.:r· jni1n��
h

�g�at:,
f
�f:I;:: brief description of each of the m.iClilnes hitherto de

vised for prodUcing cold air ; and Including the theory, 
construction, and practical working of a greatl:l' Im
f'0ved form of apparatus for the sam�urpose. Illus-
01�t�s,!I::��rgMt��eld

e
�� mav:fn'i�

w o���� 
and Intended to supply 5,000 cubic feet of cold n:J'r per 
hour. Contalned' ln SCIENTIFIC AMERICAN BUPPLE
MF.NT, No. 2,..4. PrIce 10 cents. To be had at this 
office and from Iill newsdealllrSo 

TOUGHENED GLASS SLEEPERS. BY C. Wood, C.E . .  A paper read before the Iron and Steel InstItute 'of Liverpool. In regard to the recent nov�l · application of Wngbened glass to sleepers and chalrs for railways and tramways ; describinli the method ofl\>ughening and moulding the material IOr such purposes. and giving the resulu of tests applied to the glass sleepers to ascertain their transverse resistance. lllustrated With ���:3o ����Inff�� ����'"i:'I
C
T�,{!'i.�t

S
r:i8 

efIIce and from all newsdealers. 

BEST and most REI.I
ABI,E for swift runn.ng. 

Clhas. A.. Sehiere. &. 4)0. �!lrry St. New York. 
416 A rch St., Phlla. 

B6 �ederal St., Boston. 

ROCK BREAKERS AND ORE CRUSHERS. 
We manufactme aud SUp�y at short notIce and lowest rate� Stone and Oro Crusher .. con-

taJ=�:#1x�����k��:���t'}��8-!�Y:h���r:��1�h 
and JUly 20th. 1880; to Mr. S. L; Marsden. ·  All Cioushers suppll/ld b)"Us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with �he manjl.f.:a'ii'itl :w����it¥sln

N
tAis��W"�'� �'tf.

I�'llianUfn., AnsoDia, Conn. COPEl,AND & tJA(;ON, Alrents, NEW YORK. 

THE USE OF TORPE DOES IN W AR.-
A paper by Commander E. P. Gallert. U.8.N., giving a 
clear presentation of the present state of efficiency of the torpedo. the degree of 'perfectlon that It·has now 
reached, and deBCribing the kind. which are In Ordinl/ol"Y W!e in all nayal services. . With 8 plates; con
tainlnl( many figures. Contained In SCIENTIFIC AHELtl
O.AN SUPPLEMENT, Nos. �36 .and . 1i3"-. Ten __ cents 
each. To be had at this oftice and from all newsdealers. 

WI1'HERBY, RUGG & RICHA RDSON . Manufacturers 
of Patent Wood Working Machinery of every descrip
tion. Facllltles unsurpassed. Shop formerly occupied 
bv R. Ball & Co., Woroeste,. MR.... f!!end for Catalogue. 

THE GREAT AQUEDUCT OF NEW 
York City.-Lengtby and very complete account of the 
great aqueduct now beiIigbuilt by the City of New York, 
to increase its water supply. With 6 engravings. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 1i�8 and 1i60. Price 10 cents each. To be had at this 
office and from all newsdealers. 

Woodworking 
Machinery. 

FOR Chair, .Furniture and 
Cabinet Mills. 

Pattern Makers' use 
etc. 

Ballstone Machine 00., 
48 WATER ST., 

FITCHBURG. MASS; 

THE WONDERS OF LIGHT.-AN IN. 

�iTA�'{.����. �c::c�: �·i!�;';:{i:tR:f.f:eo�e
of£f�l 

OOLORS, COMMON AND POISONOUS. 
-A' table showing the comJ)<lsltlon of some of the pig
ments In common nsel With a claSSification of the latter 
��i�gof��'fc�:

s 
�t<'j:n::" N�,

o
;��8l�

l
.
n 

\:\':i!C
fo cents. To be had at this Office and from all new.dealrs. 

, 'H " /1 ' T I GH�������i�R����C� INERY 
-=-=' J O H N  G R E E N WO O D  &: C O R O C H ES TER N . Y  

TUNNEL FOR FOOT PASSENGERS IN 
Stockholm.--Descrlption of a difficult piece of tunneling, 
in which the freezing method was applied with success. 
With 7 ligures. Contained in SCIENTIFIC AMERIOAN 
SUPpr,E"ENT. No. 1i4�. Price 10 cents. To be had at 
this office and from all newsdealers. 

C E O. • M A RBLE, Sole Manu
facturer of TO .. ; A()JlU; WREN()H. PAT E N T S Separation of White 'Light Into Colors. The New '£u-• mlnous Paint. Artificial Lights ;  Candle Light; Oil 

Light ; and brief historY of t .  Heat and Light 
The best28��d� ��.:'t�e��� St���?6'h�c��eb. S. A. 

1I1IliSSRS. MUNN & CO .• in connection with the puNI- Identical. Electrical J,lj!ht. cal Light and Gas 
catIon of the SCIENTIFIC AMERICAN. continue to ex- Light compared. Contained NTIFIC AMERICAN ELECTRIC CONVEYORS.-DESCRIP-amine Improvements, and to act as SoliCitors of Patents SUPPI,EMENT, No. 221i. PrIce cents. To be had at tion of two Ingenious systems for the electric carriJl,ge for Inventors. o!\t .  this Qffice and from all newsdealers. of small packages. Illustrated with 13 engravings. Con-

In thi. line of busllles. they have had fortll-one � � 464. Price 10 cents. To be had at this o1!ice and from �ce. and now have unequaWd faciliUes fO'r tfie . B ·  M ' !loY  neW1ld�nl. 
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cure them ; directions concerning Labels, Copyrights. advertises In the SCIENTIFIC AM;ERICAN. And do not BUILT BY GUILD & GABBISON, Brooklyn, N. Y. 
Designs. Patents, Appeals, Reissues, Infringements, AB- let the advertisin!! �nt inl1uence you to substitute �'f",:::¥��. Rejected Cases. IIinta on the Sale of Pa· :�:::�tr��'i[Ir.tP�g�Mi.i�����I�glC����lg!'r:dew,�el� 

We also send. frt$ of charge. a SynOPSIS of }4'oreign fa. for your Interest to advertise . . .  Tbls ls frequently done. HOW TO GRAF!l'.-A VALUABLE PA-
per,. Jlivlng complete IiIrections for making various 
kinds of grafts In Mit trees.-Cleft Ilraftlng, .lIp 

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

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

COMPRESSED AIR FOR T RAMWAYS ' 
-A paper by Norman Selfe, discussing the compara,tlve 
merits of compressed air under high and low preRRures, 
as a motive power for street cars. Contained in SCIE�
TIFIC AMEUICAN SUPPLEMENT, No. :>:>3. Price 10 
ceuts. To be had at this oroce and from all newsdealers. 

Water Wheels New and Second Rand 
Address FLENNIKEN TURBINE CO., Dubuque. Iowa. 
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Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. :>4:>. Price 10 cents. To be had at this office and from 
all newsdealers. 
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The Most Popular SelentUle Paper iu the World. 
Only 83. 00 a Year, incJudinll P"stage. Weekly; :>2 Nnmbers II. Yeal·. 

Thl .. widely circnlated and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful infOImation and a large number of 
original engravings of new inventIons and discoveries. 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Jj;lectricity Telegrapby. Pbotography, Archi
tecture, Agriculture, Horticulture. Natural lTlstory. etc. 

All Classes of Readers find in the SCIENTIFIC 
AMERIOAN a J)<lpular Tesume of the best scientific In
formation of the day; and it Is the aim of the publishers 
to :present it in an attractive form, avoiding as much as 
possible abstruse term.. To every Intelligent mind, 
this journal affords a constant supply of instructive 
reading� It Is promotive Of knowledge and progress In 
every communIty where It circulates. 

Tel'ma of Sublc'· iption.-one copy of the SCIEN
TIFIC AMERICAN Will be sent for one 1100'1'-52 numbers
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of thl'ee dol lnl's by the pub
IIshers ; six months, $1.50 ; three months, $1.00. 

Clnba.-One extra copy of the SCIENTIFIC AMERI
CAN will be supplied gratiS fr>r everll club of jive subscribers 

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

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad
dress all letters and make all orders, dra�s, etc., pay. 
able to M"O-NN &; COo. 

36 1 B roadway, N ew York. 

Scientific Ameri can Supplement. 
This Is a separate and distinct publication from 

TH� SClENTIFIO AMERICAN. but Is unlform therewith 
in Bize, evety number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and inclnde. a very wide range of contents. It 
jlresents the most recent papers bY .emluent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, Archooology. Astronomy, 
Chemistry, Electricity, Light, Heat, Mechanical Engl
neerlng, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogruphy, 
Technology, Manufacturing lndustrles, Sanitary En
gineering, Agriculture, Horticulture, Domestic Econo
my, Biography, MediCine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important En�ineerlng Wr>rkB, Mechanisms, 
and Manufactures at home and abN&d are represented 
and described In the SUPPI,EMENT. 

Price for the SUPPI.EMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFW AM· 
ERICAN and one copy of the SUPPLEMENT, both maHed 
for one year for $7.00. Address ane remit by postal 
order. express money order, or check, 

IU U N N  & Co .. 361 Broadway, N. Y., 
Pllblishers SCIENTIFIC AllEItlCAN. 

To Foreign Subseri\ler8.-Under the fliclllties 01 
the Postal lJ$n. the. SCIIlNT,II'IC AM;ERICAN Iii now senl 
by post � rro,u New York, w\t1t. �e�1' to \lull: 
scr:Ibel"l in GftIIIt'tli1tilln. india; Anst'raba: and aU othel 
British �nies ; to France, Austria,·Belglum, German),. 
/tussla, anil all other European States ; Japan. HraoU. 
MeXicO, and all States of Central and South Amtlrlca. 
Terms, when sent to foreign countries, Canada excepted, 
$4. gol:l, for SCIENTIFIC AMERICAN, one year ; $9, gold ' 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
O',e year. This Includes ·postage, which we pay; Remit 
b r  DOStal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York, 
tent Laws. showing the CORt and method of securmg i��;,ht'h������';� ':f:::.t,.n';,1':-���:\����T:g� patents in all the principal countries of the world. ed on the SCIENTIFIC AMEnICAN. ltIUNN '" CO., Solicitor" of ·Patent., }4'or rates see top of firot colUmn of this page, or ad-

. . 361 Broadway, New York. dress . _DANCH OFFICIliB.-No. 622 and 624 F Street, Pa
OUIfBulIding, neat 7th Street, WllllhlJ)gton, D. C. 

MUNN "" CO .. P.bU" .. e ..... 
361 tln •• war, New York. 
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