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THE GRAND CENTRAL RAILWAY DEPOT. . \ ashes. 
. 

The f�rmers h�ve fled out of the ash·covered country I p!�nted in a ric�ly manured .soil and in warm, shelt�red po-
\\" e publish herewith an accurate engraving of the interIOr sidt's wIth �heir cattl�, In quest of,pastures 110� yet de�tro�ed i sitIOns .. In habIt, the plant IS more .robust than of Its .con

of the depot at 42d street, New York city, built for the ac- by the 8cona; but wIth what chance of savmg theIr lIve' geners, If we except s. aug1tsta, whICh frequently attaInS a 

THE GRAND CENTRAL DEPOT, NEW YORK CITY. 

commodation of the New York Central and Hudson River, I stock does not appear. To all appearance, the present erup- hight of from 30 to 40 feet. treated as a warm conqervatory 
New Yc)rk and Harlem, and New York and New Haven Rail- i tion seems likely to become a calamitous event for Iceland.' plant. Both the last named plants are chieflv remarkable for 
ways. As we have already fully described this remarkable i • ••• • their fine foliage; but some of the smaller growing kinds, as 

. . A BEAUTIFUL PALM TREE. s. ovataand the even more beautiful s. regime, are well known structure, thcle is no need to do more than recapitulate ItS! . .  . . I . , "-0 f . 1 th d 1nn f t 21'nches The plant shown In our engravIng IS one of the most grace- flowering plants, generally grown in a wann conservatory or proportIOns, W lIe.l are v')� eet III eng an "" ee . 
h in width. The roof is supported on 32 semicircular trusses, ' ful members of the class, and doserves to become popular In in a humid plant stove. 'rhese species will, however, bot 

h f 4 ·  h b t d ',grow and flower well in warm, sheltered positions out-of wIde are spaced 20 eet llle es etween centers, ex en I ing from a pom! 2 feet below the rails to an elevation of 04' door'!, and form striking objects massed along with musas, 
I I,palms, and the larger arads. Our illustrlltion !lives an ex feet from the spri nging line to the extrados of the arch. 

Each truss has at its foot two tie rods 2{ inches in diameter, ,cellent idea of the noble port assumed by a well grown spe· 

.cimen of strelitzia Nicolai, which is common as a half· hardy with a turn buckle at the nlid-Iength. The pitch of the roof 
is formed b.Y raft�rs secured to the top chord of the arch 'foliage plant in many continental gardens. 

-----... _ ... -----
The trnsses weigh about forty tuns each, and were raised HaHway Specd on Horscback. 

in sections lly means of a movable staging 80 feet high, 160 , A fifty mile riding match lately came off at San Francisco, 
feet long, and i30 feet wide, moving on ways, und shifted Cal. between two noted riders, Mowrey and Smith. The 
along step by step as the work of raising the trusses Pl'O- Alta says: It was a contest, as advertised, for $1,000 a side, 
gressed. About 8,000,000 Ibs. of iron were used in the stmc· with the conditions that each man should have ten horses, 
ture, J 0,000,000 bricks, and 20,000 barrels of cement. and be compelled to change horses, or mount and dismount, 

The car hou;e is lighted through three skylights extend- in each mile. 
ing oycr the entire length of the roof-one on the center, Both men were of a tallish, slender build, well adapted to 
doubJe pikhcd, and a single one on eaeh side of the center, long hours on horseback. Of the two, Mowrey exhibited 
and having altogethn 80,000 square feet of glass-nearly greater strength and activity, and as an expert in the mode 
two acres. The north end is closed by an iron front, the of mounting and dismounting is by far Smith's superior. 
south end by the building containing the principal offices of An evidmce of this was clearly perceptiiJle in the fact that 
the companits. he gained on an average not less than two seconds at every 

Thc roof coyers nearly three acres, the station itself about change. His style was that of throwing himself from the 
four acres. The station has separate tracks for the trains of saddle by a spring from his seat, and in mounting to spring 
each compa ny , bEsides those for the Fourth avtnue horse from the ground, assisted by the horn of the saddle and 
cars, which run into and to and from this station, which was catch his seat while the horse was frequently under full 
opened for traffic October 7, 1871. The gas burners of the headway. Added to this, he was greatly assisted by having 
building ard lighted at night by electricity, 25,000 feet of a helper on horseback, who invariably accompanied him on 
electric wire being used, and 20,000 feet of gas pipe. The the start and outcome by checking and starting his horse, 
144 steam r,lll iators are heated '7 15 miles of steam pipe. while Mowrey had only to jump on and off. On the other 

'rhe roof is yentilated by six lines of ventilating slats, 6 ; hand, Smith had little or no assistance, except the equipage 
feet high and 8 inches wide, with Z·shaped intervals be-' of his saddle, which was brought into requisition in a man-
tween the slats. ner that showed conclusively his appreciation of its desirable 

• '. I • assistance. 
Gl'cat Volcanic Eruption in Iceland. Mowrey came in a quarter of a mile ahead in 2 hours, 2 

Mr. Magnusson, of Cambridge, England, says :-" On March l minutes, 36t second�, Smith being 16 seconds behind. The 
29th, the fall of the ashe� was so excessive that it (;oyered the' quickest mile wt's made in 2'04 minutes, the slowest in 3 01ff 
eastern country sides, J okuldal especially, with a coat six: minutes. 
inches at its thickest; and all that day, altlluugh it was' • '.' • 
bright and sunny, the people spent in ab�olute pitch dark-- A GOOD welding composition is made of borax fused with 
ness. Fountains and rivulets were dammed by the ashes,' one sixteenth its weight of sal ammoniac, cooled,pulverized, 
and every mountain strEam, always of a crystalline purity in l our gardens and conservatories as a striking and decorative I and combined with an equal weight of quick lime. The 
Eas�ern Iceland, where there are neither glaciers nor moraine, foliage plant. It is sufficiently hardy to withstand our cli compound is sprinkled on the red hot iron, and the latter ra 
"au dark and muddy between banks covered with drifts of mate during the summer months, and grows freely when placed in the fire. 
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THE END OF ANOTHER VOLUME. 

The present issue of this paper closes the first half of the 

year. Next week we shall commence a new volume. 

Some persons to whom the SCIENTIFIC AMERICAN was not 

previously known concluded six months ago to try it, and to 

them we say: Now, after receiving 26 numbers costing $1.60, 

how do you like it? We hope that nono are disappointed. 

We hope that every one feels that he has had a full equiva

lent for his money. And we hope that all who are satisfied 

that they have had their money's worth will evince their sat

isfaction by remitting $3.20 for th� coming year, or $1.60 for 

the next six monthe. 

Clubs may be formed on the usual terms, and the same 

reduction will be made on a number of names as offered in 

last January. To all persons who wish to keep apace with 

the progress of the age, the SCIENTIFIC AMERICAN is inclis· 

pensable. No other publication contains the variety of val

uable reading, and instead of forty.five thousand-our present 

actual weekly circulation-we think the publication deserves 

the SUbscription of one hundred thousand. What say our 

friends? Shall we have it? It is for them to answer. 

Remit, by registered letter, draft, or postal order, to 

MUNN & CO., 

Publishers SCIENTIFIC AMERICAN, 
37 Park Row, New York oity. 

THE KEELY MOTOR DECEPTION. 
During the past year and a half, we have had occasion, se

veral times, to allude to this latest contri vance, the chief pur
pose of which appears to be the wriggling of money out of 
lilly people, numbers of whom are found t) invest in it-just 
as they do in lottery tickets-expecting or hoping to win a 
prize. 

The thing was started over two years ago, when it was 
given out that one Keely, of Philadelphia, Pa., had made a 
marvelous discovery, namely, a new motive power, in which 
an enormous force was generated without expense, without 
the employment of fuel, fire. electricity, chemicals, or other 
agency; in short, a veritable perpetual motion. The only 
apparatus involved was a few strong metallic cylinders, con
taining air, into which water was admitted, when, presto, 
a cold vapor was instantly produced, having a force of 
30,000Ibs. per square inch, more or less, capable of useful 
application in th" driving of all kinds of mechanism. Thus 
were the days of steam and its costly fuels numbered, and the 
value of coal property diminished; while settled principles 
of Science, demonstratea by Joule, Faraday, and other emi
nent worthies, were toppled over as by an earthquake. 

In one of our comments we designated the Keely Motor as 

J tittdifit !mtritau. 
one of the perpetual motion deceptions,by which the owners 
claim to generate a great force out of nothing. We stated that 

"once in a while they have a juggling exhibition of the 
thing for the purpose of selling stock. Keely or one of his 
confedera.tes is the opera.ting juggler. The power' generator' 
is a combination of small tubes or cylinder�, communicating 
by pipes. First they run water throu;h. then air, to prove 
that there is nothing within, and tha � the show is • honest.' 
Then Keely turns a faucet, and' now YO:1 see it.' The pres· 
sure gage goes up. He turns again. and • now you don't' 
see it. The gage falls." 

Transparen� as this deception is. it i'l a serious fact that 
it has been indirectly countenanced by numbers of intelligent 
persons; and the implied sanction they have given to it has 
led many less informed individuals to stake money for its 
shares. 

In the SCIENTIFIC AMERICAN for May �. 1874. we devoted 
two columns to an account of one of the Keely performances 
like that above described, and mentioned the names of C. H. 
Haswell, W. W. Wood, U. S. N., S. Parish, Joseph Patten, 
and other engineers and mechanics who were present, and 
lent their names to its support. Professor Haswell wrote 
quite an ingenious report in its favor. .A. force of 10,400 lbs. 
to the inch was by him certified to have been developed on 
that occasion. It was then given out that a new apparatus, of 
still greater power, was in course of construction, to be 
finished within a few weeks, which would be still more con
_clllllive and satisfactory in its results; that until this new 
apparatus was ready, and the patents, then in progress, were 
secured, the matter was not to be fully explained. 

Since that time the new apparatus has been completed, 
several private exhibitions have been given, and the inter· 
ested parties are now, it seems. desirous of bringing the 

"great discovery" fully before the public. We judge t.hat 
this is the case, because they have lately communicated 
much information to varions members of the press. 

We take the following, as a sample. from the New York 
Timeaof June 11, 1875: 

(From our own Correspondent.] 

Philadelphia, Thursday, June 10, 18715. 
"The mechanical and scientific world has been greatly ex

cited of late by the discovery of a new motive power by a Mr. 
John W. Keely, of this city. The lately discovered motor is 
generated, as the gentleman claims, from cold water and air, 
and evolves into a vapor more powerful than steam, and con
siderably more economical. It is proposfld by this ne w in
vention to revolutionize the world, and turn machinery topsy
turvy. Steam will be a thing of the past, and the wonderful 
power of this new creation will supply all the needs of man, 
for the uses to which steam is now applied Just what this 
vapor is, and how it is made, the discoverer refnses to make 
plain. or divulge his hidd'ln secret, until he has letters patent 
'taken out in all the countries of the world which issue patent 
rights. This service alone will cost about $30,000, and will not 
be completed until three or four months hence. Mr. Keely is 
very reticent on the subject of his discovery, and referred 
your correspondent to his attorney, Charles B. Collier, Esq. 
The latter gentleman said that a private view of the work· 
ing of the motor had been made on the 10th of November, 
1874, before a number of capitalists, and that only three weeks 
sinee another exhibition had been given before a number of 
gentlemen from the New England States. These latter 
were so well pleased with the modus operandi, and believed 
so firmly in the ultimate supersedure of steam by the new 
pow-er. that they formed a stock company, purchased the pa
tent right for the six New England States, and paid $80,000 
cash immediately for their share in the invention, and are 
ready to forward $200,000 more as soon as called upon. They 
will organize a company with a capital of $3,000,000. and be 
ready to manufacture the engines and necessary apparatus as 
soon as the proper patents are secured. 

JIISTORY OF THE DISCOVERY. 

Mr. Keely alleges that the discovery of this power was 
purely accidental. Up t:> within a short time he was a poor 
man, but, having a wonderful degree of natural mechanical 
skill, he devoted all his time for the past fourteen years to 
experiments with water with the view of procuring a mo
tive power from it. He was engaged upon an idea of his 
own regarding the force of columns of water one day, when he 
a�cidentally discovered the vapor he has harnessed. He 
studied the subject. ascertained how it was generated, 
learned its power, and thenceforth applied himself solely to 
the perfection of this idea, working night and day, for a num· 
ber of years, until his efforts were crowned with success. 
The apparatus by which this power is made is termed a 

" generator " or " multiplicator." and the vapor is then passed 
into a "receiver," and from thence to a cylinder box of the 
engine, where it drives the pistons and sets the engine in 
motion. The" generator" is about three feet high, made of 
Austrian gun metal, in one solid piece, and will hold about 
ten or twelve gallons of water. It is four or five inches 
thick, and made to stand the very heavy pressure of 20,000 
to 30,000 pounds of vapor to the square inch. The inside is 
composed of a number of cylindrical chambers, connected 
by pipes, and furnished with cocks and valveR. The " re
servoir" is about six inches in diameter and forty inches long, 
and is connected with the "generator " by a pipe which_ is 
about one inch in circumference on the outside, with a bore 
of about one eighth of an inch. Connected with both" gene
rator " and" receiver" is a "standpipe " of brass. about 
two and a half inches in diameter and three feet high, hav
ing a spherical chamber at the bottom, made in two parts, 
by flanges, and connected to the pipe uniting the "genera. 
tor" and "reservoir." The vapor generated in the multi
plicator is conveyed to the resen' Jir, which contains numer. 
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ous pipes, and from there. by a " feedpipe," to t.be engine. 
The engine is of peculiar construction; but the inventor 
claims that the vapor can be attached to any ordinary engine 
now in use, with very slight alteration. Steam could not pasa 
through the connecting pipes which arf) used on this appara
tus, since the bore is only about the dimensions of a knitting 
needle. "In five seconds." said Mr. Keely, "I can supply 
2,000 pounds of vapor to the square inch,and enough to 
run a train of ten cars from Philadelphia to New York and 
return." 

vVith a Keely" motor" attached to a steamer, the voyage 
of the world can be made without coal. 

Mr. Keely says that the firat public exhibition will be 
upon the Pennsylvania Railroad. when he purposes to take a 
train from this city to New Yor!;: and return. The cost of 
the apparatus will ranga from $500 to $2,500. acwrding to 
the size and finish desired. 

It is evident, from the character of the gentlemen who are 
interasted in the" Keely Motor Company," and the amount 
of money they h 1 ve advanced, that they regard this' in "en
tion as the \Vonder of the ninetepnth century. About four 
millions of dollara are already involved in the success of 
this new invention. 

The gentlemen interested iu the schem� in New York are 
Messrs. E. T. Tbroop, Charles G. Francklyn, Charles L'lm

SOD, Sergeant & Cuttingworth, 'V. D. H�tch, Wllliam '''. 
Wright, W. B. Meeker, J. J. Smith, A. H. Elliott, John M. 
Williams, and J. S. Andrews." 

The foregoing presents the most recent statements con' 
cerning the new motor, as derived from the puties them
selves. 'Ve will now add a brief "official account " of the 
actual working of the device. at the great trial mentioned 
above, made November 10. 1874, as certified by Mr. Collier. 
the company's counsel and reporter, and published by him in 
pamphlet form at that time, for the information of the 
stockholders. 

" A short tube, carrying upon its end a fIIaction wheel or 
, Barker's mill,' having two arms of about two and a half 
inches long each. was screwed upon the reservoir, and, at 
9:03 P. M., was put into rotation at a very high velocity, by 
the manipulation of two cocks. At!l :05 P. M., the reaction 
wheel was removed, and connection applied to a small beam 
engine, which was rotated at 400 revolutions. At 9:08 P.M., 
the reaction wheel was again rotated until 9:09 P. M." 'l'he 
machinery was then stopped, and the gaseous fluid allowed 
to escape against a candle flame and blow it out. At 9 :15, 

the engine was run again for a few turns. "At 9 :17 P. 1\1.. 
the reaction wheel was run again. and at 9:20, the experi
ments being concluded, the rnultiplicator was taken apart 
and inspected by those present. There was no heat percep
tible in any part of the apparatus." 

The dimensions of the "small beam engine" are not 
given. It is stated by the learned counsel to hav8 been of 

"peculiar constructi:m, not susceptible of brief descrip. 
tion." Judging from the Barker wheel, with 2! inch arms 
this" beam engine " was probably about the size of a dollar 
toy engine. These remarkable pieces of machinery were, 
according to this report, run for a minute or two at a time. 
at various intervals, extending over an entire period of 15 

minutes. There was no heat and no noise save that of run
ning water when the ear was placed agaiust the multi plica
tor. 

The report, after giving the foregoing facts in regard 
to actual performances. summarizes the rEsults, which we 
condense as follows: 1. The invention produced a series of 
gaseous eltpulsions of 2,000 lbs. per square inch. 2. The 
force was almost instantly produced. 3. It moved instantly 
through a distance of 12 feet. 4. It was attended with no 
noise. 5. 6. Nothing was nor could have been introduced 
into the apparatus to produce the force. 7. No heat. elec· 
tricity, or galvanic action ",as discernible. except that elec
tric sparl,s were observed in the spur gearing of the engine, 
caused by friction. 8. Hydrant water, 26 lbs. to the inch, 
was admitted. 9. The water was drawn off unchanged after 
the performance. 10. The vapor had no smell or taste, and 
did not burn. 11. The interior of the apparatus was found 
to contain no residuum or substance other than air and wa
ter. 12, 13. The operations were conducted by gas light. 
Every faCIlity for the closest investigation wa� offered to the 
persons present. 

The counsel then adds that the object of his report is not 

to make known the precise na�ure of Mr. Keely's invention, 

" nor will this be done until the specifications, drawings, 

models, etc., now in progress, necessary for the procuration 

abroad and in this country of letters patent, are completed 

and deposited." 
Following the counsel's signature to this report is a certifi

cate bv Wm. Boekel. Mechanician, Wm. H. R'ltherford, 
Chief Engineer, l'. S. N., and J. Snowdon Bell, to the effect 
that they were present, that the report of the facts is cor
rect; and the conclusions of Mr. Collier, given in the sum· 
mary, they say" we fully endorse, as being.in our judgment, 
thc correct conclusions." A certificate from B. Howard 
Rand, M. D., Professor of Chemistry in Jefferson Medical 
College. is then given; the Professor says he has read Col· 
lier's report, and cArtifies that the" absence of heat, electri· 
city, or galvanic action as rellultants, together with the neg
ative qualities of the produced gas or vapor, lead me to the 
conclusion that the result, alleged to have been produced, 
was by some agency or power not known at present to chem
ists. " 

The opportunities for the acquisition of knowledge by tbis 
Jefferson College Professor seem to have been very limited. 

We have given above the latest accounts of this latest at
tempt to impose upon the credulity of the public, as written 
by the parties themselves and backed by their willing as 
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'l!istants. The deceptions of the whole scheme are so trans- personal experiments with the simple process itself. All 

p arent that it hardly seems credible that persons of sane that he has done is to exhibit glass, brought from 

minds can be found who are willing to invest. Never France, furnished by the patentee, testing them with samples 
thele8s, we hen from a reliable source that quite a number of common glass picked up in the shops here. Whether the 

'.If well known business men have invested money in the patent glass tried by Professor Egleston was in part 

.scheme, and in one instanee we were told so by the party strengthened, as glass sometimes is, by in gredients and 

himself. He had paid five thousand dollars down, and fully treatment used in its manufacture, or consisted only of com· 

believed the thing to be a great discovery, and expected to mon glass, subsequently treated by tbe new process alone, 

realize a large fortune from his investment. On all other the experimentor was unable to say. The statements of the 

subjeets this gentleman was rational and intelligent; but in patentee in respect to the economy and practicability of im

respect to the Keely motor he was badly hallucinated. He proving common g18.Sll, on a commercial scale, have yet to 

Was present at the trial above referred to, saw 2,000 lbs. on be demonstrated. 

the gage, and came away perfectly satisfied. The patentee's agents in this country deny that the 

The question is asked: How could so great a pressure as alleged invention of Mr. Pieper, mentioned in an item 

2,000 or 10,000 Ibs. per square inch be produced, allowing in our paper of Jilne 12, had the effect to arrest the ne

that it really was exhibited as stated? We think that any gotiations fqr the sale of Bastie's patent in Germany. On the 

ingenious mechanic, by means of a hydraulic jack and a small contrary, they inform IlS that the sale of Bastie's process to 

pipe, could readily produce and exhibit such a pressure, the German glass makers was concluded on May 9th. 

and couid, by turning a faucet, drive a whirligig for the • '., • 
I!Ipace of sixty seconds, or from 9 :08 P. M. to 9 :09 P. M., as A NEW FORM OF PATENT LITIGATION. 

the learned counsel gravely reports. In a recent article, commenting upon the relative number 

Keely, it will be noticed, talks about his studies regarding of patent litigations in England, where they grant a patent 
the force of columns of water, and describes the use of water to every applicant, without official examination, and in 

l}ressure in his " generator," " multiplicator, " "receiver," this country, where we reject over five thousand applicants 

etc. Well, now, Keely might, if he wanted to, get up an for patents yearly, and employ a standing force of five hun· 
honest show of air pressure by arran ging a series of short dred officials to examine, or assist the examiners, we showed 

water tllbes so as to concentrate the combined weight of their ·tha� in England , out of thirty thousand law cases yearly, 

water against air confined in a suitable chamber. Allowing, o1\ly eight were patent litigations. We further intimated 

for example, that he had ten communicating water tubes, that a very large amount of patent litigation , of a character 

each holding a cubic foot or 621bs. of water, he might, by wholly unknown in En gland, was carried on bere, and was a 

turnmg a faucet, fill the tllbes from the hydrant, and con- necessary adjunct to our present system. We allude to the 

centrate 620 Ibs. weight on the confined air, which, if con- litigations before the Patent Office, such as re.examinations, 

ducted to a gage, would indicate 620 Ibs. pressure; this air appeals to the Board of Examiners, interferences, appeals to 

tnight d rive a small wheel from 9:08 P. M. to 9:09 P. M.; it the Commissioner in person, appeals from the Commissioner 

would moreover be a cold vapor, without smell nor taste; it to the Distri ct Court, etc. 

would blowout a candle, but not burn; there would be no Anew wrinkle in this sort of litig 9.tions, and a new direc

hoise except that of running water; there would be no resi- tion for appe,als, has lately appeared, which seems to indicate 

auum save air and water; no heat, electricity, or chemical that the time has ceme when Congress should, by the adop

action would be involvej. tion of wise legislation, put an end to this whole business 

A curious arrangement of water and air tubes, in which, by of Patent Office quarreling. 

turning faucets,the water weights are concentrated . producing Among other duties of the Secretary of the Interior, he is 

pressure, was illustrated and described in the SCIENTIFIC required to sign all patents after they are prepared, passed, 

A�{ERWAN of April 4, 1868, page 212. It was patented by and approved by the Commissioner of Patents. 

James R. Cole , of Tennsssee, December 10, 1867, as a water On a recent occasion, when the Commissioner, after a long 

eleyator. It might 'be bad for Kel'ly, if he should prove to and full argument of the matter before him, had decided the 

be an infringer of this patent. case of Prescott 'Vs. Edison, in favor of Prel!lCOtt, ordering a 

There is also a patented arrangement of mercurial tubes patent to issue in the joint names, the defendant applied to 

for concentrating the wei ght of mercury and air columns in the Secreta ry of the Interior and petitioned him not to sign 

an analagous manner. We allude to Quinn's patent steam or issue the patent. The subject of eontroversy was a tele· 

gagA, 1866. It is possible that Professor Rand, Professor graph apparatus. The Secretary granted the req1!.est, and 

Haswell, Chief Engineer Rutherford, U. S. N. Chief En!!'i- decided to hear the argument. This was on the 20th of 

neer \Vood, {T. S. N., and other. advocates of the Ke;ly March, 1875, and no decislonhAiI been as yet reached. Mean

motor, are not acquain ted with these deyices. time the contending parties have marshalled their legal 

One of the stranll"est developments connected with the forces before the Secretary, consisting of six of our most 

Keely motor is the implicit faith which many gentlemen , in able and expensive lawyers, have argued and re-argued, 

this community. of tried experience and business capabil ity, and have filed scores of pages of printed fol-de rol upon the 

have given to the enterprise . They have yielded not only subject, for the Secretary's consideration. If one dissatis

faith but their money. We can account for this only by fied applicant may thus occupy the Secretary 's time , all ap

supposing that they mistake mere presaure for motive power. plicants ought to have the same privilege. If the Secretary 

But mere pressure is not motive power, it is si mply a result- may nullify one legitimate decision of the Commissioner of 

ant of motive power. A very slight motive power, if suffi- Patents, he may nullify al l. 

ciently long continued and properly applied, may produce The money costs of this one litigation before the Commis

the greatest pressure. A weight of only a single pound, sioner and the Secretary are stated to have reached, at the 

hung upon the extremity of a suitable lever, is sufficient to present time, over fifty thousand dollars. Jay Gould, it is 

produce a pressure, at the opposite end of the lever, of 10,000 said, is an interested party on the one side, and the Western 

Ibs., or more, to the square inch . To persons not familiar Fn ion Telegraph Company on the other. Jay is doing all he 

with the laws of mechanics (and this, we think, is probabl y can to injure the Western Union Company by running down 

the situation of most of the Keely inVEstors), the exhibition its stock and inflating the stock of a rival company, of which 

of a gage, showing 10,000 Ibs, pressllre, might readily be re- he owns the control. 

garded as proof positive of an enormous power behind the This case iaa little more prominent and has been more ex

gage; whereas the actual power, concealed from view, might pensive than many that are litigated at the Patent Office. 

be only a weight of one pound. But it is notorious that a very large proportion of the time 

In cases of this kind, when a body is lifted or a pressure of the Patent Office officials is devoted, in one way or an

produced, the inquirer should take pains to ascertain what other, to these litigations, which, in the aggregate, involve 

the extent of the original moving power or weig ht is. If this great expense, but would become obsolete, as they are in 

precaution be taken, the falsity of motors like Keely's may England, if we were to adopt thfl English system of perm it. 

be at once detected. In the example of Keely, the certificate ting the applicant to make his own examination if he so de

of Coll ier shows that a hydrant force of 2611bs. to the inch sires, but confining the duty of the Patent Office to the 
is always required to run the machine. This force, if applied prompt issue of a patent to every applicant whose papers 

to a common whtel or engine . would produce a considerable are presented in proper form. 

amount of constant mechanical power. But the moving force It is alleged by the advocates of the American system 

is nearly all wasted in Keely'S device, for he is only able to that, if our official examinations and Patent Office wrangles 

drive a toy engine for a minute or two at a time. This does were abolished, then the courts would be overwhelmed with 

not look much lik.e dri ving a train of cars from Philadelphia patent litigations. But the experience of other nations shows 

to New York, or crossing the o cean without the con sump- that no such resillt would ensue. In England, as before 

tion of coal. stated, they have only ei ght patent litigations before the 
• ,., • courts per annum; while in France, Belgium, and other 

THE BASTIE PATENT GLASS. countries, where no official examination 'and no Patent Office 
'Ve publish on another page an account of some recent ex- litigations take place, the number of patent cases brought 

periments with this novel material, together with the in- before the courts is very small. 
ventor's account of the process as contained in his patent, • '., • 
from which we also give a drawing of one of his furnaces. COJDIERCIAL SPONGES. 
The apparatus consists of a chamber for heating the glass It is sad to consider how much we lose in every walk of 
very hot; aud while in this condition, it is quickly plunged life through lack of a little observation. There are few 
into a hot tempering bath of oil, wax, resin, tar, or pitch. stonemasons who, like Hugh Miller, are led to become noted 
This seems to be a simple and easily executed process, which geologists by noting and studying the beautiful fossils in the 
if practically effectual, ought not to increase the expense of stones they chisel. A butcher may cut IIp beeves and pork
the glass but very little. The owners of the patent claim ers by the hundreds, or a fisherman spend a long life on the 
that 5 per cent above the ordinary cost of glass will cover the shore, withollt noticing tbe most obvious points of interest 
expenses of the improvement. On this point, we shall hope, and instruction in the physical structure of his victims ; and 
ere long, to have further information. only when a naturalist calls his attention to the beautiful 

It wo�ld 
.
ap�ear that Professor Egleston, of Columbia adaptations, which have before passed unnoticed, will he have 

College III thIS Clty,
. 
who has been employed by the patente" I, his interest profoundly excited, which may ever after give 

to show up the ments of the new glass in public, and who· him a new motive and zest in his work. The most of us will 
has

.
been very successful in tbis part of the matter, has not, I use sponges in an indefinite variety of ways, all onr lives, 

dUTIng the two months that he haa been engaged, made any I without even once stopping to think how they were formed; 
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whether they are plants, animals, or neither , or what are 
their history and habits. 

The ordinary sponges of commerce, which we use so ex

tensively, have but little resemblance to animals or plants, 
and belong to a class of organic bodies concerning the affini
ties and proper classification of which there has been much 
doubt. And this doubt has led naturalists to apply the ques
tion-begging appellation of zollphytes, or plant animals, to 
these and similar organisms. They are now generally con
sidered members of the animal kingdom. The parts we use 
are the mere skeletons, composed of a kind of horny sub
stance. The animal itself is a soft, jelly-like, amorphous 
mass, which fills up all the intercellular spaces, lines the tu
bular canals, and forms a jet black or sometimes a dark pur. 
plish skin on the outside, covering the whole skeleton, ex
cepting the larger openings, which project beyond its general 
surface. In this form the sponge exists in the water, and, 
out of its native element, is hard and glistening on the out. 
sidt', and very strongly resembles a piece of liver. 

The mode of life in this low order of existence, which is 
regarded as a compound animal, is �' ery simple, and we 
would be disposed to call it extremely uneventful. Sponges 
grow, by II. kind of lichen-like root, to some foreign objec t 
on the sea floor, and never move from their position ; they 
have no power to contract or expand their body as a whole, 
or any part of it; and they are quite insensible to every sort 
of irritation. Their only power seems to be that of absorb
ing large quantities of water, which they again yield up on 
pressure without any injury to their texture. The water, 
which permeates their whole mass, and maintains a constant 
circulation through it, keeps the skeleton soft and elastic, 
br ings to the animals the air and food on which they subsist, 
and carries away waste matter from the bod y. 

On examination of a sponge skeleton, it will be seen that 
the porous surface is finer and of closer texture than the in
terior, that there are large apertures scattered indiscrimi
nately over·the surface, and between these are much finer 
openings, covering the complete outer surface of the sponge. 
The latter are called pores, and serve as channels of entrance 
to the water, which, after circulating through the body by 
means of the tortuous and branching canals which make up 
its inner skeleton, passes out at the larger openings. These 
chimney-like apertures are called oacula,but the name is a 
misnomer, for they are, in reality, vents. They vary in num
ber in the different spec ies, and are sometimss reduced to a 
single one. By what force the water is made to circulate 
through the sponge mass is not definitely knowD. Some have 
attributed it to vibratile cilire, planted within the p Jrous ca
nals which, by their motion, create a circulation in the water. 
Others ascribe it to the principle of osmosis, by which mem
branes of all animals, and many other POrollS substances. 
transmit fluids and gases according to their density and pow, 
er to act on the transmitting substance. 

When obtained for commercial purposes, the animal mat· 
ter can be removed by soaking it a long time in salt water 
and then-after it is rotted by this means-rinsing it out. 
This leaves the horny skeletons just as we use them. 

The finest sponges of commerce come from the Mediterra 
nean sea. Our best bath sponges are doubtless from this lo
cality, but the coarser sponges we see most commonly are 
largely from the coast of Florida or the Bahama Islands . 
Sponges are found abundantly in tropical waters generally, 
and perhaps nowhere more abundant than in the seas of the 
Australian islands. They gradually decrease in numbers to. 
wards the colder latitudes till they become fntirely extiuct. 
They vary much in shape. Some are beautifully shaped like 
a vase, others are semi-cylindrical, others nearly fiat like an 
open fan; some afe branched like the ('pened fing ers of a. 
hand, and are called glove sponges, and in others these 
branches seem to be reduced to only one, which is shaped 
somewhat like a club. These different shapes may belong 
to one species, and the dd'ferences are due, so far as known, 
to the fact that the first mentioned are found in deep water, 
and they grade , in the order described, up to the last, which 
grow in much shallower water. 

Sponges are not confined to recent seas, thOllgh the com 
mercial ones are not known to have existed earlier, because 
the keratose matter furnishes hardly favorable conditions for 
petrifaction. In the oolite and chalk formations, sponges 
containing flinty spicules were very abundant; and in most 
of the earli'lr formations , large sponges containing calca
reous spicules abounded. These very closely resemble co. 
rals, and have been mistaken for them by some of our best 
geologists. The spiculre or needle· shaped particles, which 
are often microscopic in size, are not thrown in without or
der, but are arranged to support the skeletoo. The horny 
sponges do not secreie or deposit spicules, but these are some. 
times found within the skeleton in broken and disordered 
form, which shows they were taken in from without. 

There is an elastic sponge, as it is called, that is somewhat 
largely used now as a substitute for curled hair in stuffing 
beds, cushions, car seats, etc., but this is an entirely differ

ent thing from the sponge of commerce. Before it was used 
for this purpose, it was a worthless sea grass, growing abun
dantly among corals in rather shallow water. 

••••• 
Terrible �rthqoake In Sooth America. 

It is reported that an appalling earthquake has lately 
taken place on the Venezuelan frontier of New Grenada. 
The destruction was severest in the Valley of Cueuta, in the 
province of Pamplona , latitude 7° 30' N., longitude 72° 10' 

W. It is said that 16,000 lives are lost by the calamity. 

••••• 
A PUTTY of starch and chloride of zinc hardens quickly,and 

lasts, as a stopper of holes in metals, for months. 
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A NEW REGISTERING THERMOMETER. 
This new apparatus, represented in our engraving, is de

signed to measure and register the temperature of ocean 
depths, of deep borings, or other inaccessible places, or of 
any locality at any desired time. It is composed of a mercu
rial thermometer, curved in inverted V shape, and fixed on a 
scale graduated to Fahrenheit degrees. The cylindrical tube 
which contains the mercury is slightly 
bent at the zero point. The instrument is 
connected with a clock, on the lower por
tion of the dial of which is a supplementary 
hand pointing to the numbers 1 to 12. By 
placing this pointer at any determined 
number, when that hour is reached the 
clockwork causes the thermometer to re

volve one revolution. The effect of this is 
to break the mercurial column at the bent 
portion at 0',  and turn it into the other leg 
of the tube, where it remains,its hight indi
cating the temperature at the time for which 
the dial was previously set. 

This will be more clearly understood. 
from the illustration. The figure on the 
left shows the apparatus set to indicate 
the temperature at 11 o'clock, the time of 
setting being 10 :45. On the arrival of the 
hour, the thermometer turns as shown by 
the arrows in the second figure ; and the 
mercury, passing out into the other leg, 
remains at the point it then marked on the 
scale. 

THE BASTIE TOUGHENED GLASS. 
We recently witnessed a number of interesting experi

ments upon the Bastie toughened or tempered glass, exhibit
ed by Professor Thomas Egleston, of the School of Mines of 
Columbia Colle!e, in the presence of an audience composed 
mainly of the glass merchants of this oity. Professor Egles· 
ton has been investigating the properties of the new mate
rial for two months past ; but his experiments, though tend
ing to show the remarkable strength 'of the glass, have given 
him no information as to the C<lrrectness of the process by 
which the article is prepared. The mechanical apparatus 
alleged to be used in the process is given in the annexed en
graving from the patent drawings. 

We summarize Professor Egleston's experiments briefly as 
follows : 

(1). Impact of elongated rounded end steel balls pntirely 
inelastic, with plateI' secured horizontally :  (a) Weight of 
ball, 2 oz. Best English plate glass, is inch thick , broke at 
fall from hight of 15 inches. Bastie glass of equal thickness 
broke at fall from 4 feet 6 inches. (b) Four oz. ball. Ordi
nary glass broke at fall from hight . of . 1 ·foot. Bastie glas!'! 
broke at fall from hight of 3 feet 6 inches. (c) One lb. ball. 
Ordinary glass broke at fall from hight of 13 inches. Bastie 
glass broke at fall from hight of 3 feet. The thicknesses of 
the glass varied in these several experiments, but in each 
one the Bastie and the common glass were identical. (d) 
Plate glass inclined at about 45' ; a low quality glass, such 
as used in conservatories. was employed. T wo oz. ball. Un
prepared glass broke at fall of 4 feet. Bastie glass, after 
withstanding 36 shocks at one point, ruptured with a 9 feet 
fall. (e) Eight oz. ball. Common glass, t inch thick, broke 
with a fall of 3 feet !) inches. Bastie glass, i inch thick, 
broke with a fall of 7 feet. 

(2). Weight applied at end of a strip, 3 inches 
wide and -f1f inch thick, secured in a vise. Common 
glass broke at 16t lbs. Bastie glass broke at 46 lbs. 
Power was applied at a distance of 6 inches from 
vise. 

(3). Weight applied at middle. This experiment 
failed owing to lack of necessary weights_ A strip 
of Bastie glass, same size as the foregoing, however, 
withstood. 180 lbs. and gave no signs of rupture. 

J ti tuiifit Jmtrita·n. 
and horizontal planes, a cleavage, in fact, very much resem

bling that of trap rock. The fragments, moreover, are desti
tute of sharp edges. The hand may be plunged in a vessel full 
of them, or they may be rubbed between the palms, with 
impunity. 

It is claimed that there is no difficulty in polishing the 
prepared glass, a fact evidenced by a number of watch crys-

REGISTERING THERMOMETER . 

tals and other articles exhibited. It may be etched with 
hydrofluoric acid or engraved with the sand blast, without 
becoming impaired in point of strength . It cannot be cut 
with the diamond , as the removal of a part of a piece de
termines the immediate rupture of the whole ; so that win
dow panes and like articles will have to be prepared in the 
first instance of the proper size. It may be used for photo
graphic negatives ; and finally it has, it is said , withstood 
for several days the aotion of a cupel furnace at white heat. 
Windo � panes of this glass, it is alleged, will be almost as 
much protection to buildings as iron shutters ; since they 
would shut 01I the oxygen until the window frames became 
entirely consumed. The cost of the process is stated to be 
about 5 per cent additional to that of ordinary glass, so the 
holders of the patent affirm. 

The following is from the specification of the patent as 
granted in this oountry December 15, 1874. 

" To all whom it may O'1noern : 
Be it known that I, Fran�ois Barthelemy Alfred Boyer de 

la Bastie, of Paris, France, have invented a new process of 
tempering flat and shaped glass, and furnaces and machinery 
to be employed therefor, of which the following is a speoifi
cation : 

This ·invention relates to a process of tempering glass and 
glass articles so as to render them less fragile, and to the 
construction and arrangement of furnaces for effecting the 
said process. 

As the fragility of glass results from the weakness vf the 
cohesion of its molecules, it may be expected that, by forcing 
the molecules closer together, and rendering the mass more 
compact, the strength and solidity of the material should be 
increased. 
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without boiling. For this purpose I find oils and grease, 
wax, resin, and tar or pitch suitabl e. Having settled these 
conditions, I have devised the process or practical method of 
operating, and suitable furnaces, which will hereafter be de
scribed . 

In carrying out the proces!!, it is necessary that the glass to 
be tempered should be raised to a very high temperature. 

The hotter it is, the less is the risk of break
ing the glass, and the greater is the shrink· 
age or condensation. Hence the advantage, 
and often the necessity, of heating the glass 
to the point of softening, which is attended 
by the difficulties that glass in the soft con

dition gets readily out of shape, so that it 
must be plunged almost without touching it, 
and that, in plunging the hot glass into a 
heated combustible liquid, the latter is apt 
to take fire and cannot easily be extin
guished ' so that time and material are lost. 
These difficulties I have overcome by placing 
the tempering bath in immediate communi
cation with the heating oven, and covering 
it, RO as to prevent access of air. The oven 
being charged with the ar,icles to be tem
pered , these are pushed or caused to slide 
into the adjoining bath without handling 
them, and the liquid of the bath, having no 
supply of external air, is not liable to in
flame_ In order that the shape of the tem
pered articles may not be affected, particu
larly for flat glass, the floor of the oven is 
made to cant, so that, when the glass is heat

ed on it, it is turned to a sloping- position, and the glass slides 
into the bath along a surface therein arranged at the same slope 
as that of the oven floor. Small articles may be heated on the 
edge of the bath and immersed by a slight push. The clear
ness of the glass may be alIected by the dust of the furnace 
flame, which is apt to settle on glass and chill its surface. I 
avoid this by heating the glass in a muffle, to which the 
flame has no access, being applied externally. Moreover, the 
shock of the fall of glass in t J  the bath is prevented by fix· 
ing therein a sheet of wire gauze or asbelltos fabric, or pro
viding a bed of sand or other like material for the glass to 
fall on." 

The patent drawings contain three figures, one of which 
we give, and explain briefly as follows : 

The sheets of glass are placed in a preparatory oven, 
and thence, one by one, pushed into the oven, A, by an 
opening, shown in black. On reaching the requisite tem· 
perature, the glass is carried upon table, B, which is nor
mally horizontal though shown in a position for sliding 
the sheet 01I. C is the bath of oil, heated by a separate 
furnace, and so covered as not to be affected by heated 
gases proceeding from the furnace. A rocking table, E, is 
supported on a frame moved by a lever and shaft. This is 
placed in the p :>sition shown, and the table, B, is tilted by 
means of a lever, when the plate of glass slides 01I on to 
table, E, and so into the bath. Table, B, is then returned 
to its horizontal position, and another plate pushed upon it 
The sheet in the bath is removed as follows : The table, E, 
and rocking frame are raised ; and by suitable mechanism, 
the table is separated from the rocking frame to such an ex
tent that the buffer of wire gauze on the frame and end of 
the latter are brought below the level of the table, which is 

held up by a latch. The plate is then withdrawn 
by a rake into the chamber, D, whence it is re
moved with others, when the chamber, being 
full, is lifted out of the bath. 

The claims made by thl' patentee are as fol
lows : 

1. " The process herein described for temper
ing glass consisting in the immersion of the 
hot glass in a bath of oils, grease, wax, or resin
ous or bituminous substances, the boiling tem
perature of which is above the boiling point of 
water. 

2. In combination with the oven for heating 
and the bath for plunging, communicating with 
each other, the rockini' table, e, substantially as 
and for the purpvse specified. 

(4) Heat. Lamp chimneys prepared were heated 
over Buneen burners to very high temperatures 
without rupture. Plates and saucers were simi
larly treated. A plate of prepaNd glass, about 1 
foot square, was subjected to a blowpipe flame of 
1,500' Fah. for about 8 minutes. Ordinary glass 
broke in 7 seconds. The outer edges of the Bastie 
plate, for a distance of an inch or more, were cool. 

B A STIR'S AP.PARATUS FOR TOUGHENING GLASS. 3. In combination with the heating oven and 
plunging bath, the tables, e and 19, substantially 

as and for the purpose specified. The spot touched by the flame became barely rpd hot. On 
cooling, the plate cracked just at the heated point, and 
five minutes later it disaggregated throughout its entire 
area. 

Water suddenly thrown on a heated prepared plate ::aused 
the latter to break. It appears that, when the glass is cooled 
quickly at the rate of 300° or 400° Fah. at a time, it breaks ; 
but when the operation is conducted slowly, at intervals of 
00°, rupture does not occur. 

Referring to experiment 1 : The force requirl'd to break 
the glass is best expressed in foot lbs. In better tests than those 
quoted, Professor Egleston found that ordinary glass broke 
at 1 '6 foot lbs. Bastie glass bore 3 foot lbs. , nearly double. 
Using a 1 lb. knife-edge weight, i inch Bastie glass broke at 
17 foot lbs. From experiment d, it will be noted that con
stant hammering on one spot is without effect. With refer
ence to experiment 2, according to Professor Egleston, the 
glass has supported as high as 60 lbs. Experiment 3 has 
been oonducted with a knife-edge bearing on the glass, when 
as high as 200 lbs. has been applied. A remarkable feature of 
the glass is its rupture. which ill a general disaggregation 
of the entire piece. As the weight falls, a metallic reson
ance is heard ; but on breaking, there is Il. dull crush, utterly 
unlike the sound caused by fraeturing common glass. The 
rupture takes place everywhere apparently, in perpendicular 

I have found that this cannot be effected by compression, 
even when applied to the material in a fluid or soft condition. 
I have, therefore, applied to glass a system of tempering, 
such as is usuallv applied to steel, and I will now describe 
the process and apparatus for this purpose. 

Fused glass dropped into water becomes greatly contracted, 
but, being shapeless, only objects of curiosity can be pro
duced in this way. The sudden cooling in the water puts the 
glass into a state of unstable equilibrium in it!! constitution, 
so that the least shock causes it to break, as in the calle of 
Prince Rupert's drops. 

My object is to invert the result, to diminish, or even to 
remove, the extreme fragility of glass, by tempering it by 
immersion in a liquid. In attaining this object two essen
tial conditions have to be determined : First, the point at 
which glass can be tempered without being put out of shllpe. 
I have found this to be when it is just at the heat where 
softness or malleability begins, the molecules being then 
capable of closing suddenly together, condensing the mate

rial, when it is plunged in a liquid at a considerably lower 
temperature. 

Also, glass, when it is thin, may be tempered at 
red heat, even before becoming soft. Secondly the li
quid to be employed for the immersion of the glass . is 
to be such as can be heated much higher than water 

4. In combination with the heating oven and plunging. 
bath, the rocking table, e, and the receiver, g, substantially as 
and for the purpose specified. 

In testimony whereof I have signed my name to this speci
fication before two subscribing witneeses. 

F. B. A. ROYER DE LA BAs'l'IE. " 
• ••• • 

A LICe-Preserving- Pillow. 
A new life-preserving device, which seems to be both sim

ple and practical, has re.:ently been introduced in the Glas
gow and Montreal line of emigration steamers. It consists 
of two pillows of prepared cork wood , with an upper padding 
of hair covered with mattress tick. The pillows are attached 
to each oth er m sllch a manner that, when about to be 
used, they can be placed one on the back and the other on 
the chest and tied, the head and shoulders thus being kept 
above water. The device has been tested and has been found 
capable of supporting the heaviest men breast high. The 
pillows are utilized as articles of bedding, so that they are al
ways at hand in case of danger. 

• ••• • 
SWEET OIL rubbed on the skin is said to be a sure antidote 

for ivy poison. 
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A GIGANTIC FERRY SYSTEM. THE MOTIVE FORCE OF LIGHT. 

Mr. Evan Leigh is another inventor who comes forward to In our number of the SCIENTIFIC AMERICAN for June 19, 

solve the problem of making the passage from England to we gave engravings of the remarkable rotary instruments of 

France rapid and comfortable. He proposes to build vessels Dr. Crookes, which are put in operation by the mechanical 

large enough to carry three passenger and one freight trains power of light, given off by a candle, lamp, the sun, or 

each, as shown in our Fig. 2, so that passengers need not other source of illumination. The following summary and 

leave their seats at the port of embarkation or of arrival. To comments upon the marvelous discovery of Dr. Crookes we 

enable trains to go on board such vessels, a pontoon of great find in a recen t number of the N ew York Times : 

size would be necessary, and the descent to it would be ne- At a meeting of the Royal Society of Great Britain a few 

cessariIy very gradual, lest the train acquire sufficient mo- weeks ago, Mr. William Crookes, I!'. R.S. , who had previously 

mentum to work damage or destruction to the ship. communicated some interesting facts on this subject, read a 

The steamer is proposed to be 500 feet long and 90 feet paper which may give rise to much more important discov

wide amidships, as it is hoped that this great length will pre- \ eries, perhaps, than any contribution to celestial mechanics 

vent pitching, while it is also expected that the correspond - since the law of gravitation was demonstrated by Newton. 

contain no appreciable amount of latent moisture, the theory 
of Professor Reynolds was, of course, exploded. The final 
result was that light is now acknowledged for the first time 
as one of the mechanical forces, and such eminent men as 
Professors Stokes and Huxley, Dr. Carpenter, Mr. Norman 
Lockyer, and others, agree that the demonstration was per
fect. 

Another point of importance is that the force which light 
delivers is not like the force of gravitation, but differs from 
it in several essential respects. One of the8e is that, while 
gravitation attracts and gives a centripetal impulse, the force 
of light is centrifugal, and repels or pushes away the objects 
on which it is delivered. Thus the black side of the disk is 
pushed from the sun, and the orrery of Mr. Crookes is kept 

in constant rotation so long as ing breadth of beam will 
overcome the tendency to 
roll, which, in the narrow
sided vessels, presents an al
most insuperable difficulty to 
the performance of a direct 
passage. As will be seen 
from Fig. 2, showing a trans
verse section of the boat, she 
is almost fiat-bottomed, and 
her dimensions have been so 
calculated that she will only 
draw six feet of water when 
loaded. The chief inconve
uience which such a boat 
might suffer in a gale is that 
the force of the wind, falling 
upon the immense surface 
presented by the broadside 
(as the tops of her bulwarks 
stand about 25 feet out of 
the sea), might, to some ex
tent, interfefe with the steer
ing. 'fo render the ste �ring 
of the vessel all the more 
efficient under this difficulty, 
Mr. Leigh follows one of his 
own patents by fixing a rud

;:::;-"""':::;;:;:;:;;'�F-"""'""",""'03 __ E�"""'""",'5":'�r=="""��"""� the light waves dash them
selves against the black sur
face and dri ve it before them. 
Shut out the light by cover
ing the machine with a hat, 
and the rotation instantly 
stops, to be renewed again 
the moment the obstruction 
is taken away and the light 
readmitted. A green or blue 
screen diminishes the force of 
the rotation. Yellow or red 
glass quickens it into a much 
more lively act ivity. If a 
cloud passes over the face of 
the sun while this little or
rery is working at full speed, 
its movements are checked 
and somewhat slower ; but the 
moment the sun is visible 
again the mechanism responds 
with alacrity, and its revolu
tions are as swift as evel'. 

LEIGH'S CHANNEL FERRY. THE BOAT AT SEA,-Fig. I, 

Mr. Crookes is well known 
as the man to whom Science 
owes the discovery Qf the 
metal thallium, and the com

der at each end of the keel, so connecting them together that 
one cannot move without the other moving in the opposite 
direction. Each rudder is also provided with a valve to di
minish its area when required, which valves are so arranged 
that when one is open the other is shut, in order to balance 
the rudders to a nicety. Moreover, Mr. Leigh proposes to 
fit his boat with a pair of engines of 5,000 horse power ca
pacity ;  each of these engines will drive the paddles inde
pendently of the other, so as to use the latter for steering 
the vessel independently of the rudder, by giving out more 
steam to one pair than the other, and so on. The boat is to 
carry a steering house at each end of the upper promenade. 
These arrangements leave the steersman the option of steer
ing by steam or by helm, or by both together. The steering 
houses contain each three cabins, one for the captain, another 
for the steersman, and the third for the mate. The boat will 
not carry masts, spars, or riggings of any kind, in order to 
prevent top heaviness, and her capacity is measured at 8,000 
tuns. Mr. Leigh, instead of employing the usual paddle 
wheel, introduces a paddle of his own contrivance in the 
hope of saving power ; the paddle wheels are 18 fe�t broad 

It has always been assumed, and Dr. Balfour Stewart and 
other authorities have affirmed , that light, apart from heat, 
has no mechanical force whatever. This old theory is over
thrown by Mr. Crookes, who for some years past has been 
making- experiments, and has at last constructed an ingen
ious apparatus, by which he shows the power of luminous 
rays to drivp round and round a little vane when the heat 
rays are excluded, being thoroughly sifted out by means of 
a screen of alum. We abridge from the London Telegraph 
the following account of one .f the experiments, and regret 
that our space does not allow a more extended notice of the 
phenomena submitted to examination before the Royal So
ciety : 

With an air pump Mr. Crookes first exhausts a tube with 
a bulb at its end, and in the bulb he mounts, upon a delicate 
pivot, a little vane of glass or straw. This vane is made in 
the form of the letter X, and on each of its four arms is 
mounted a disk of pith, blackened on one side. The use of 
this blackened surface is ingenious, as will be presently seen. 
As soon as the machine is ready, it is exposed to the sun
shine, when its disks immediately become endued, as it were, 

plete establishment of its atomic weight. He has also in
vented the l'adiometer. But the little orrery we have de
scribed above is a much more remarkable contrivance. It 
contains the promise of further discoveries. It will perhaps 
raise its inventor to the front rank among the explorers of 
physical science. In this simple little machine, one of the 
most occult forces of Nature is for the first time revealed to 
the eye of man. " In it," says the authority from which the 
foregoing facts are chiefly taken, " we see the subtlest of 
imponderables set like a willing slave to turn a wheel ; while 
tiny as that wheel is in these experiments, we must remem
ber that light pervades it, flashing perpetually from count
less centers like our own sun, across the infinite ether ; and 
it may be fairly imagined that the interplanetary ether re 
sembles the vacuum in the bulb, so that the condition of 
these revolving disks is, perhaps, much the same as that of 
the planets in space. Strange, indeed, are the thoughts 
which must be started by this revelation that light, pouring 
upon bodies freed. from atmospheric friction, is in itself an 
active and mighty force. That so remarkable a discovery 
solves at once the mystery of the comet's tail-which is al

and 24 feet in diameter, with 
fioats 21 inches deep, which 
are fastened to a cast iron cy
lindrical shell forming the 
wheel . The boat is to be pro
pelled by inside paddles, !!IO 
that the sides may be free from 
external projections. Four sets 
of rails are laid on the lower 
boat deck ; three of these sets 
of rails are intended to carry 
the goods traffic, while the 
fourth is set apart for the pas
senger train, which alone takes 
its locomotive on board. The 
plat form is raised on each side 
of the outer rails to a conve
nient hight for getting into 
the carris ges ; an d sets of sa
loons, waitirg , and refresh
ment rooms, affording accom
modation for 1 ,000 persons, are 
fitted , on one side in the En
glish and on the other in the 
French styles. Referring to 
Fig. 1, which represents the LEIGH'S  CHANNEL FERRY. MIDSHIP SECTION,-Fig. 2. 

ways seen to be driven violent
ly away from its natural line 
upon approaching the sun-is, 
we believe, affirmed by more 
than one high a stronomical au
thority. But may it not also 
have something to do with the 
axial motion of the planets ? 
May it not have something to 
do with the maintenance of 
centrifugal force, balancing, 
as it were, that of gravitation ? 
Can it be for nothing in the 
celestial universe that this po
tency and stress of light sweeps 
from center to circumference 
of each system, exercising a 
power which, in its totality, 
must be something prodigious ? 
It seems not impollsible that 
our mathematicians, calculat
ing from the small surface of 
these disks the motive force of 
sunlight, may soon tell us pret
ty accurately what is the ag
gregate power which the lu

ferry boat at sea, the upper decks are seen connected by 
galleries at each end, thus forming a promenade of 350 yards 
length round the vessel ; and underneath the first and second 
class saloons, those of the third class are fitted up. 
, Wh 3n the boat enters the dock, the sliding doors at each 
end of the vessel are opened, and, by a self- acting process, 
the lines of the rails on the vessel become at once closely 
connected with the corresponding set on the inclined bridge ; 
and while the steamer is awaiting the arrival of the passen
ger train, goods trains are run on board . .As soon as the mail 
steams on to the boat, the gates are closed, the brakes ap
plied to all the cars, and the vessel sails out of the dock. 
Arrived at her destination, and as soon as a similar connec
tion with the main lines has been effected, the mail train 
steams out at the other end of the vessel under the top pro
menade of the ferry boat oq to tl)e exilltiqg lines of rail-
way. 

with life. They revolve around their common axis just as the 
planets revolve about the sun in the orrery. What is the 
motive force in this beautiful experiment ? It is not heat. 
For, as before observed, the heat rays can be sifted out by 
the alum screen without stopping the rotation of the machine. 
The atmosphere and its changes have nothing to do with pro 
ducing the motion. Professor OsbOf'ne Reynolds som'3 time 
ago suggested that the disks l'evolved because there was a 
a latent moisture in them which, being evaporated in the ex
periment, gave a resilient impulse to the little orrery. To 
refute this theory, and, at the same time, to show that the 
sole motive force engaged in driving the orrery was the lu
minous rays of the sun, Mr. Crookes exhibited a machine 
made wholly of platinum which had been heated to redness 
while under continuous and absolute exhaustion. The disks 
being made of platinum, instead of pith as before, revolved 
as obediently as the disks of pith ; inasmuch as \bey CQ�l(i 

minous rays of the sun command ; and nothiJlg of this, by 
the law of forces, can be really wasted. ' Let there be light, 
and there was light ' seems to derive a new majesty of mean
ing from the discovery which shows us this subtle something, 
no mere undulation nor ' mode of motion, '  but a living force 
as well as the illumination of all life. It does appear as if a 
marvelous expansion of knowledge is about to open in these 
delicate experiments. " 

But there are no limits to the ingenious conjeetures which 
may be advanced. To pursue them would be unprofitable in 
the present state of our knowledge. What ill certain is that 
a great cosmic force has been discovered and submitted to 
experiment and investigation. B.t how long thill force will 
be before it finds it!! Kepler and its Newton, the future will 
show. " Why in the ranks of our American astronomers 
should we not look for the expected teacher to rise up 1" Sir 
William Herschel. in his " Lecturea on Astronomy," gives 
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Rome interesting calculations as to the enormous waste of 

the rays of light in the solar system . He concludes that 

" taking all the planets together, great and small, the light 
and heat they receive is only 1.227,000,000 part of the 
whole quantity thrown ou t by the Bun. All the rest escapes 
into free space and is lost among the stars, or does there 
Bome other work that we know nothing about. Of the small 
fraction thus utilized in our system, the earth takes for its 
share only one tenth part, or less than 1-2,000,000,000 

part of the whole. " What is that " other work " to whioh 
Herschel refers ? To this question the d iscovery of Mr. 
Crookes suggests an answer. For as Providence has created 
nothing in vain , so analogy would lead us to expect that the 
solar rays fulfil mauy useful purposes which, though long 
unknown to Seieuce, will hereafter be discovered by the ad
vancing knowledge of man. The present discovery, what
ever else it may suggest, affords a new and beautiful illus
tration of the wel l known la w of the conservation of forces, 
for it teaches us that the light which is incessantly pouring 
from the sun is perpetually converted into force, and that 
this force is utilized in the economy of the Universe, no part 
of it being wasted, or latent. or lost. 

�OtttSPOtuleutt • 

The Sources of Electricity. 

ro the Editor of the &ientiflc American : 

It is the general belief that the electricity of the atmos
phere is generated by the friction of the air or action of the 
winds upon the earth's surface, also by the evaporation of 
moisture. Electricity is easily produced experimentally by 
either of these means. When we consider the immense sur
face of the earth and the enormous extent over which these 
effects are constantly being produced, we have an explana
tion of ihe immense reservoir of electricity that exists in the 
region of rarefied air that encircles the globe. This reser
voir is continually being supplied and replenished, mainly by 
thestl two causes, evaporation of moisture and friction of the 
air upon the earth's surface. There is also a continuous out
let to this immense reservoir in the way of silent discharge 
to the earth, and by atmospheric discliargo usually known as 
lightning. The above figure is given to represent the two 
great conductors, E being the earth and R A the region of 
rarefied air that encircles the globe. 

Whenever this outward conductor is brought sufficiently 
near the earth, direct discharges take place ; or in other 
words, lightning occurs. Clouds are conductors, aud the 
above engraving is designed to show how the conductor, 
which is composed of rarefied air and a cloud, iEl  brought 
near to the earth. It is simply a conductor of two materials. 
Thunder clouds extend into the air higher than ordinary 
douds. They extend into the region of highly rarefied air. 
When this occurs, accumulation of electricity into the cloud 
takes place. The electricity of this immense reservoir flows 
into the cloud becauie the cloud is that portion of the con
ductor which approaches nearest to the earth. S represents 
a thunder storm floating over the surface of the earth. ''''hile 
this cloud is in favorable condition of form and density, the 
electricity in this vast reservoir of rarefied air is flowing in 
the direction of the cloud. The cloud becomes charA'ed, and 
lightning occurs. While po!!itive electricity is flowing through 
.. refied air into the cloud. negative electriCity is flowing in 
the surface of the earth in the same direction, and that por
tion of the earth directly beneath the cloud is charged with 
electricity of the negative or opposite degree. 

It is the belief of the writer that earth current!!, which 
!!o often show their annoying effects in telegraphy, are the 
mere counter currents of those that are continually flowing 
in the almost ethereal regions above, and these upper cur
rents are in continual motion, seeking that portion of the 
conductor nearest the earth. The force and direction of 
these currents are as varying as those of the winds. 

In the foregoing engraving, the form and relative position, 
all regards the earth, of this outside conductor is represented. 
Of course t.he only visible portion is the thunder cloud. 
1tarefied air is a conductor, but differing from other conduc
tors, inasmuch as electricity flows through it slowly. In 
other conductors its speed is comparatively instantaneous. 
In a former article, this cloud hall been compared to a porous 
standpipe which is filled with or containing water. Suppose we 
undertake to fill this standpipe. With a certain given sup
ply or head, we can fill it to a certain hight. The hight of 
the pipe ill indefinite, and it is desired to burst it. This can 
enly be done by get :.ing a sufficient hlght of water in the 
pipe. The hight or head , we call accumulation. Now to get 
sutl1cient accumulation we must have a certain !!upply, called 
quantity. It must have a cflrtain force, called tension, and 
it mUllt not have too great a leaka«e. We can, under �iven 
cendition!!, lUI this pipe only to a A'iven hlA'ht ; but to fill it 
higher, or to the POUlt of b�libI.&'. we .ust UlcrMM the 

I titutifit Jmttltan. 
quantity-increase the head o r  decrease the leakage. I f  the 
supply is lessened, the quantity accumulated is diminished. 
If the supply iii stopped, the pipe iii discharged in time by 
leakage alone. 

The conditions of the thunder cloud are somewhat anala
gous. It is always oharged to some extent. It may not be 
sufficient to produce disruptil"e disoharge or lightning. It  
may occur once, and it  may occur over a thousand times. 
We have known such to happen as often as once per second 
for an hour or more, How very rapid, then, is this flow and 
accumulation, into the cloud, of electricity from the regions 
of rarefied air, which the cloud reaches on account of its 
great elevation ! 

The earth, with its outer conductor of rarefied air, resem
bles an immense Leyden jar of almost incomprehl'nsible di
mensions, the earth itself being the inner conductor and the 
heavier strata of air, directly in contact with the earth, serv 
ing as the dialectric. The outer conductor is continually 
being charged, and this source of electrical accumulation is 
due to the effects of the sun's rays upon the earth. Mois
ture is evaporated, every particle of which produces its quan
tity of electricity. When the winds are set in motion, the 
friction thereof produces its share. Wherever thig dialec
tric is thinnest or interposes least resistance, there accumu
lation takes place in greater quantity. The dialectric is made 
thinner by the thunder cloud. Through the agency of the 
croud, the two conductors are brought nearer together, and 
this - ac�umulation finds vent or relief in disruptive charges 
called lightning� As soon as these thunder clouds assume 
favorable form or begin to develope themselves, their elec 
tricity gathers in greater quantity in this part of the outer 
conductor, also on the surface of the earth directly beneath. 

The hight of thunder clouds is estimated as extending 
from seven to fifteen miles above the level of the sea. 

The origin of thunderstorms is ' believed to be due to tIle 
expansion and rdrefaction of the atmosphere. When heated 
by the sun's rays, it expands and forms a current upwllrds. 
The hot air coming in contact with the cooler air above, de · 
position takes place in form of fog or cloud, and , when suffi
ciently condensed, falling drops of rain are the consequence. 
The vapor or cloud of a thunderstorul, as viewed in the 
neighborhood of the lllountains in Pennsylvania, appears to 
be far above the laiter, that is, the lower portions of the 
cloud are far above the mountain tops. In Central Mexico, 
the lower portions of these clouds seem to rest or come in 
contact with the mountains. From observations, I am led to 
believe that the lower portions of a thunder cloud are from 
two to three miles above the level of the sea. The tops or 
higher portions, when observed from these mountains or 
from a hight of two and a half miles, appear as high as 
when seen from an ordinary or lower position. That the 
upper and lighter portions of thunder clouds extend very 
high is admitted by every intelligent observer. If it be true 
that the upper portions are about ten miles above the surface 
of the earth, they extend far into the regions of rarefied air, 
and thus afford means for the enormous accumulation of elec
tricity with which they are charged. 

We have every reason to believe that, in cases of frequent 
and heavy discharges, the cloud extends to a very great 
hight. One of the most violent storms ever witnessed by 
the writer passed over this city on the evening of July 
4, 1 872. It commenced about nine o'clock in the evening, 
the raIn falling in torrents for about an hour, flooding streets 
and filling cellars with water. The electric discharges duo 
ring the greater portion of this time occurred as often as 
once per second. It was reported that there were over a 
hundrei buildings struck by lightning in this city , and it is 
more than probable there were as many more, not mentioned. 
No person was injured by lightning, so far as known, nor 
was there serious damage to property, except that reslliting 
from the immense rainfall. 

It is believed that this thunder cloud, in order that c'rcum
stances should favor so many and sur,h violent electrical dis· 
charges, must have extended to a very great hight ; and the 
large amount of moisture, in the shape of drops of rain be
tween the cloud and the earth , assisted immensely by redu-
cing the resistance. DAVID BlIooxs. 

Philadelphia, Pa . 

• ••• • 
A l1se Cor Bedbuc •• 

To the Editor of the Scientific American : 
A correspondent in a recent number of your journal Mks 

if there is any use for bedbugs. This reminds me of an acci
dental experiment I once made and had almost forgotten. 

If nice fat bedbugs are placed in a saturated solution of 
nitrate of potash in water, and expo�ed to the air for sever· 
al days in an open vessel, there will be no apparent change 
in the bugs ; but there will be in the odor, for now it is as 
delicate and delicious as before it was rank and dise-usting. 
No doubt the odorous principle could be easIly separated, 
perhaps by digesting with alcohol or ether ; and if neatly 
bottled and labeled, it would yield a large profit to practical 
perfamers. 

The odor is unlike that of any other perfume I have ever 
smelt, and no one would suspect its low origin. This is one 
use for the cimex,' there may be others. C. K. 

Cincinnati, Ohio. 

• ••• • 
V:�LOCIPEDl!l RAcl!l.-The inter-uniyerslty bicycle race,be. 

tween Oxford and Cambridge, Eogland, took place thi3 YeILlI 
on the r<.Jad from St. Albans to Oxford, a distance of fifty
two miles. It WILl! won by Hon. Keith Falconer, of Cam-. 
bridge, in four hours,nine minute!!, and twenty-four !!ea>nds, 
with a fifty inch wheel machine. The average speed O!r!' t.b.e 
winn� was 12+ miles per hour. 

[JUNE 26, 1 875. 
Action of Su nllgb t u p o n  Pre cious Stones. 

Dr. Schnauss has directed attention to the fact that certain 
minerals are quite sensitive to the action of light. To many 
of our readers this may seem quite surprising, although some· 
cases of this kind have long been known to mineralogists. 
Strangely enough this property extends to the very hard 
minerals, and reaches its maximum in the very hardest of 
all minerals, the diamond. According to Dr. Fl ight, under 
certain circumstances the colo.-ed diamond is as sensitive to 
light as chloride of silver. The ancients knew that certain 
colored precious stones gradually grew paler in the sun light, 
and that this was very distinctly the case with the beautiful 
grass green chrysoprase. They said that, when worn for a 
long time set in a ring or pin, it finally lost a greater part of 
its beautiful color ; and that this could be recovered by wrap
ping it up in a cloth soaked in wine and keepiug it in a cel
lllr. The latter i� evidently one of the numerous phantasies 
of that age. but the former statement is a fact. Even the 
much harder, transparent, dark green emerald is also influ
enced by light in time, as the author found to his sorrow in 
the case of an emerald ring, which he had worn seven years. 

The diamond,  however, exhibits the most interesting 
phenomena under this influence. If colored diamonds are 
highly heated, the color disappears more or less completely, 
and in most cases permanently. Sometimes, the color is 
merely changed by ignition, and the original color may be 
restored by the influence of the sun's light. A diamond 
merchant named Martin exposed a diamond to a very high 
temperature, in order to destroy its brownish color, but tho 
stone became of a permanent rose red. Coster treated an. 
other diamond in the same way, and that too turned rose red ; 
but the most remarkable part was that this color was only 
permanent in the dark, and disappeared in 4 or 5 minutes it' 
exposed to the sun's light, the stone acquiring a weak brown 
color. This change also took place in a room where the 
light was by no means bright. Another diamond, of a dirty 
yel low color, was ignited in a current of hydrogen in a por
celain tube and allowed to cool there. The color disappear. 
ed, but not the lustAr. If this specimen were exposed to dif
fused light for 6 or 7 minutes, its original yellow color re 
turned. 'rhe experiment was repeated in this way, the. 
stone being heated in chlorine gas at as strong a heat as could 
be obtained by saturating the gas used with benzol vapor ; it 
was farther heated at a lower temperature in a mercury 
bath, the diamond being wrapped in platinum foil. Each 
time the color disappeared and remained absent in the dark ; 
but as soon as the stone was exposed for a few minutes to dif
fused daylight, it regained its yellow color. 

These phenomena are thought by Dr. Schnauss to be reo 
lated to that of phosphorescence. In addition to the caSfS 
mentioned by him, we would recall the fact, usually stated 
in text books on mineralogy. that a nlriety of topaz from 
Brazil, when heated, assumes a pink or red hue resembling 
that of the Balas ruby. 

• ••• • 
S. H. Mead, .J r. 

'Ve regret exceedingly to not> the death of Mr. Samuel 
H. Mead, Jr. , of this city, a young inventor and scientist o f  
m.uch promise. After patenting a number o f  improvements 
in fire arms, Mr. Mead, some four years ago, devised a safety 
explosive bullet, which invention he subsequently combined 
with one of like character patented by General Meigs. The 
Mead-Meigs shell, as the combination is termed,  is a breech
loading metallic cartridge with a hollow explosive bullet 
containing fine gunpowder. On penetrating flesh or on 
striking any hard substance. the bullet explodes, tearing the 
object to pieces. The ::nissile has been used in hunting in 
the West, and it was Mr. Mead's design to use it in shooting
sharks off Martha's Vineyard. 

Mr. Mead was an excellent astronomer and optician, and 
was indirectly known to the roaders of this journal through 
his II.rtWlles on astronomical subjects, and through his re
plies to queries of that nature , which we frequently referred 
to him for opinion and nnswer. Just before his death, he 
was bringing to completion a novel device whereby the re
coil of a Gatling gun could be utilized so that the reloading 
would be effected automatically a fter every discharge, so 
long as the cart.ridge receptacle was kept filled . The de 
ceased was but twenty-seven years of age. 

• ••• • 
Completion oC the New Atlantic Telegraph Cable. 

After many delays and much expenditure of money, the 
cable of the United States Direct Submarine Telegraph 
Company was completed on June 9. It will be remembered 
that the splendid new ship Faraday, built expressly for the 
service, left the Thames more than 12 months ago to lay 
the section between Rye Beach, N. H. , and Nova Scotia. The 
company have leased two wires, belonging to the Franklin 
Telegraph Company, from Rye Beach to New York, and 
have opened an office at 16 Broad strllet in this city, where 
business will shortly be commenced. 

The cable from Ireland to Nova Scotia was laid to within 

200 miles of the latter country ; but owing to unfavorable 

weather and the Faraday leaking badly, it had to be cut 

and the end attached to a buoy. Its construction was. 

fully dmcribed on page 40 of our currllnt volume. It is the. 

fifth cable now in use ·in the Atlantic service, and its c;)n

tract price ($6,055,000) will enable the company, it is cltlimed,. 

�o make a moderate tariff of charges, and reduce the rates 

throughout the country. A speed of twenty word .. per min

ute is anticipated, 

• ••• • 
To CUT glass to any shape without a diamond, hold it quite 

level under water, and, with a pair c,( fZUoDg scissors, elip it 
,-way by IIlUll bita from the edges.. 
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JUNE 26, 1 875.] 
ELECTRO·METALLURGY. 

The dep03ition of metals in the process of electrometal

l urgy is of t wo kinds, electroplating and electrotyping. When 

our obj ect is to coat a metal with a thin metallic film of some 

other metal ,  the obj ect to be coated is immersed in a solution 

of some salt of the metal to be deposited. A current is 

passed fr01ll the bath to the obj ect, so as to decompose the 

salt and (hp )sit the metallic portion of it on the object,which 

is a negati\-e electrode . 

ELECTROTYPING. 

The art of  copying seals, types, medals, etc. , by th e gal
vanic c urrent in metal, more especially coppe:, is called 
electrotyping. An i mp ress ion is first taken in gut ta percha, 
wax:, f usible metal, or other substance which takes, when 
heated. a sharp impression. While the impression is still 
soft, a wire is inserted into the side of it. It is then cov· 
ered with plumbago to give it conductivity, a camel hair 
brush baing used for this purpose. The wire is then at· 
tached to the zinc pole of a weakly charged Daniell's cell, 
and the copper plate is attached by a wire to the copper pole 
of the cell.  When the impression and the copper plate are 
di p ped into a strong sol ution of the s ulphate of copper, they 
act as the - and + electroded. The copper of the solution 
begins to deposi t itsel f on the impression, first at the black
leaded s u rface in the vicinity of the connecting wire ; then 
it gradual ly creeps over the whole conducting sur face. After 
a day or t wo,the i mpression is taken out ; and the copper de 
posited ou it, which has now formed a tolerably strong plate, 
can be easily removed by inserting the point of a knife be
tween the impression and the edge of the plate. On the 
side of this plate . nex:t the matrix:, there is a perfect copy of 
the original seal. 

ELECTROPLATING. 

The very use f ul art of coating the baser metals with 
sil ver by the galvanic current is called electroplating. The
oretically it  is vliry simple, but it requires very considerabl e 

experien ce and skill to make a successful appl ication of it. 

Articles that are electroplated are generally made of brass, 

bronze, or copper . When tin, steel, iron, zinc, or lead is 
electroplated,  it :!!lust be first elecU'o-coppered, as silver 
d J83 not adhere to the bare surfaces of these metals. Great 
care is taken in cleaning the articles puvious to electroplat
ing, for any surface impurity would spoil the success of the 
operati -Jn. They are first boiled in caustic potash, to remove 
dry adhering grease ; they are thlln immersed in dilllte nitric 
acid, to dissol ve any r ust or oxide that may be formed on the 
surface ; and they are final ly secu red with fine sand. Before 
btling put in the silvering bath,they are wash ,d with nitrate 
of  mercury , which l eaves a thin film of mercury on them, 
and this acts as a cement between the article and the silver. 

'rhe bath wherein the electroplating takes place i� a large 
trough of earthc 'l ware or other non-conducting substance . 
It contains a weak solution of cyanide of silver in cyanide of 
potassium (water 100 p 'lrts ; cyanide o f  potassium, 10 parts ; 
cyal1ide of silver, 1 part). A plate of sil ver forms the + 
electrode ;  and the articles to be plated . hung by pieces of  
wire to a meta l r o d  lying acros� the trough, constitute the -
electrode. 'When the plate is connected with the copper or 
+ pole of a one or more celled gal vanic battery, according to 
the strength required, and the rod is joined with the zinc or 
- pole, chemical decomposition immediately ensues in the 
bath , the sil ver of the cyanide begins to deposit it�elf on the 
suspended objec ts, and the cyanogen, liberated at the plate, 
dissolves it ,reforming the cyanide of silver. According, then, 
as the sol ution is weakened by the loss of the metal going to 
form the electro coating, it  is strengthened by the cyanide of 
silver formed at the plate. The thickness of the plating de
pends on the time of the immersion. The electric current 
thus acts as the carrier of the metal of the plate to the objects 
immersed. When the plated articles are taken from the 
bath, they appear dull and white ; the dullness is first re
moved by a s mal l circular brush of bras� wire driven by a 
lathe, and the fi nal pc.lish is given by burnishing. 

ELECTROGI'LDING. 

The operation of electrogilding very closely resembles that 
of electroplating.  The solution s are always al kaline, and 
usually consist of the cyanide or chloride of the metal, dis
solved in an alkaline cyanide. To prepare the gold bath, 
two ounce,; of fine gold are dissolved io a'lua regia ; and the 
solution is evaporated till it has the consistence of syrup . 

Water is then added , together with t wo ounces of cyanide of 
potassium , and the mixture is boiled. The quantities named 
give about t.welve gallons of sol ution. 

'fhe negative electrode con�ists of the article to be gilded. 
The posit ive electrode is  a plate of fine gold, which consti
t utes a sol uble electrode, and serves to keep the sol ut ion at 
a constant strength. In order that the gilding may be well 
done, the bath must be maintain ed,  during the operation, at 

temperature of from 140' to 160' Fahrenheit. 

the cistern which contains the bath The articles to be gilded 
are hung from the negative pole or rod. From the positive 
rod is hung a plate of gold, whose size should be propor
tional to the total surface of the articles which form the ne
ti ve electrode. 

The same arrangement of the battery and the cist ern for 
holding the bath is applicable for electrotyping and electro
plating as well as electrogilding. 

GENERAL DIRECTIONS. 

The success or failure of the electrotype process depends 
very much on the preparation of the copper solution, and on 
the strength of the battery. A perfectly saturated solution 
is not so well adapted for the purpose as such a solution di
luted with one fourth part of water. To prevent it from be
coming too weak by the deposition of metallic copper, some 
crystals of the SUlphate are added during the process. The 
strength of the battery, in relation to the strength of the so
lution, causes the mdals to be deposited either as a black 
p'lwder, in a crystalline form, or as a flexible plate. The 
metals are deposited as a black powder when the current of  
electricity is so strong that hydrogen is evolved from the 
negative plate in the decompo,;ition cell. The crystalline 
state occurd when there is no evolution of gas, and no ten

dency thereto. The regular deposit takes place when the 
electric current is stronger in relatilm to the solution than in 
the last case, but is not sufficiently strong to cause the evo
lut'ion of gas. 

There are various methods of preparing the solution for 
electroplating and of dissolving the silver, but the cheapest 
and best is to dissolve the silver in a solution of cyanide of 
potassium, by the action of a voltaic battery. Dissolve it 
ounces of cyanide of potassium in 1 gallon of water ; place 
one of t wo flat porous vessels in this solution to within half 
an inch of the mouth, and fill them to the same h ight with 
the solution ; in these porous vesEels, place small plates or 
sheets of copper, and connect tbem with a zinc terminal of a 
battery ;  in the large solution place a sheet or sheets of silver 
connected with the positive pole of the battery. This ar· 
rangement being made at night, and the power employed 
being five Daniell's cells,the zincs seven inches long by seven 
in circumference, it will be found in the morning that the so
lution is ready for use. The strength of the solution recom
mended is that of one ounce of silver to the gallon. An 
ounce and a half of silver to one square foot of surface gi ves 
an excellent plating. A few drops of bisulphate of carbon 
confer peculiar qualities upon the silver. 

NICKEL-PLATING. 

Nickel-plating is now very extensively carried on for the 
covering of  articles hitherto plated with silver. Nickel is 
Vet·y easily deposited, and may be prepared for this purpose 
by dibsolving it in nitric acid, then, adding cyanide of potas
sium to precipitate the metal ; after which the precipitate is 
washed and dissolved by the addition of more cyanide of po
tassium. Or the nitrate solution may be precipitated by car
bonate of potash ;  this should be 'Well washed, and then dis
solved in cyanide of potassium ;  a proportion of carbonate of  
potash will be in the solution, which is not found to be de
trimental. The sulphate of nickel is also a soluble salt .  and 
the metal is reduced more readily from it than from tbe 
nitrate. It is preferable to use the solution as strong a� pos
sible. Nickel forms a compound with the cyanide of potas
sium on boiling the oxide in a solution of that salt, which 
takes up a considerable quantity. The acetate of nickel is 
easily formed, by adding pyroligneous acid to the oxide of 
nickel,but it is a bad solution for obtaining reguline or pure 
metal. The chloride of nickel i8 formed by dissolving the metal 
in muriatic acid. It forms a fine green colored salt,and a very 
excellent one for nickel plating. It may be used with a 
nickel positive pole. with one or two Daniell cells. 

• .•. a 
Ab.enee oC Mind. 

We heartily concur with the Philadelphia Ledger in its as
sertion that among the bad habits, which are usually classed 
with the minor faults of mankind , is that of absence of mind. 
Says tbe writer : " We have all laughed at the awkward 
bluuders of the absent-minded, their lrrelevaut remarks, 
their ludicrous mistakes, their forgetfuInes!! of the ordinary 
proprieties of life. Often, however, seriou8 results ensue 
through these seemingly trivial oversights ; property is wast
ed, friends estranged, losses incurred, health and even life 
sacrificed. In times of strong excitement or peril of any 
kind, nothing is so valuable as presence of mind. It is not 
exactly courage, or fortitude, or sagacity, or judgment, but 
rather the calm and well poised ability to marshal all these 
forces into action just where and when thllY are most needed . 
How many lives have bel'n saved and disast.ers averted by 
this simple endowment ! How much of the heroism which 
we delight to honor may be traced to this potent source ! 

It is precisely this attribute of which the absent minded 
man is destitute. Whatever be his knowledge, or wisdom, or 
skill . however excellent his motives and intentions, how
ever great his powers and capacities, he has not that control 
over them that ensures the rightful action of each in Es own 
time and place. He is continually off guard., surprised, con
fused, unprepared. His mind may be of the finest ord er, 
but it is not at its post of command, and his powers are 
scattered and lost like soldiers without a leader. 

Tbe accompany ing engraving represents a form of apparatus 
which is very frequently employed. The poles of the battery 
are connected with two metallic rods resting on the top of 

H is not only in times of emergency that this presence of 
mind IS essential. EV<Iy hour of our lives must depend up
on it for value and efficiency. If  a man would be a prosper
ous farmer, a skillftol mechanic. or a successful merchant : i f  
h e  would b e  a kind neighbor. a faith ful friend o r  a l oyal 
citizen : if be would be a good and true husband, or father, 
or brother : his mInd mUit be present in eaoh of these rela
tions, not absent. It must assume its rightful dignity of com· 
mand over each phase of his life in turn, and not beeome 

absorbed in one to the exclusion of the rest, nor flutter in 
every chance wind . This is the chief cause of absent-mind
edness. The thoughts are �uffered to linger about some 
favorite topic or to wander aimlessly, and of course the mat
ter in hand cannot be thoroughly performed_ If we cannot 
or do not direct our whole attention to the object on which 
we are engaged and banish all others, we cannot do justiCd 
to it or to our own powers. It is the mixing up of different 
thillgS and the confusion of mind thus created that are large
ly responsible for much of the inferior work in the world, 
and many of  its failures and disappointments. 

Much of tbis absence of mind might be avoided if concen
tration of thought upon one subject at a time were m ade a 
prominent part of education. Children should be accustom
ed to tb ink earnestly for short periods, and then to dismiss 
the subject wholly from their minds. Weariness, listless
less, and half-hearted attention should al ways he prevented .  
It is far better for a child to play with his whole soul than to 
study with but a fragment of it. If he be thus trained in his 
youth , if work and play aIJd study, each in their turn, absorb 
him utterly for the time, there will be but little danger of 
his growing up to be an absent-minded man. Those in ma
ture life who have unfortunately acquired this perni cious 
habit may, by a similar process of self-culture, gradually 
0vercome it. No one who indulges in it can make the most 
of his powers in any direction or give out to the world hi s 
full value ; and certainly no one in our present varied and com
plex civilization can fulfi l  his manifold relations in li fe un
less be resolutely bring all the l'0wers o f  his mind to bear 
upon each one of them in its own appointed season . " 

------------•• _'.·�' 4. __________ __ 
Dl8coverle •• 

Discoveries in Science are the result either of experiment, 
of thought, or of chance. An experimental discovery is usu
ally the result of a well planned attack upon some fortress 
of Dame Nature-every step . every sap, and every battery 
being well considered and faithfully followed ; or it 
results from the attacking force perceiving indications of 
some sunken mine, or unknown treasure, and following it up 
with care and determination. Davy's discovery of the safety 
lamp is an example of the first kind. Something was waut
ed-its requirements were well defined ; Nature was asked 
to supply tbose wants and requirements, and she was forced , 
by experiment and enquiry, to reply. Faraday's discovery 
of magneto electricity was of the second kind. He was en
gaged in solving a difficult and intricate problem ;  something 
attractE'd his attention, he followed it up, traced it out, snd 
was rewarded with the discovery of what ought to be univers 
ally called Faradai8m. 

A discovery the result of pure thought must be bared on 
experience. An experiment sets 

_ ,  I that inward. eye 

That Is tbe bll •• of .olltude . .  
a-working. The imagination i s  brought into play. Thought 
pictures something that should be, and observation finds out 
that it is. Graham's discovery of dialysis, and of the oceul
sion of hydrogen by iron, was of tbis character. So have 
been the innumerable additions made to organic chemistry 
by Liebig and his followers. So have been the strides made 
in the theory of energy by Mayer, Joule, Thomson, Clausius, 
and others . Experiment has set the ball rolling, thought 
ha!! kept it going, aud imagination has said : " If I onl y di
rect it in such a path I am sure to alight on some treasure, 
or it is sure to bring me to the goal I seek . "  

Di scoveries cannot be said to b e  the simple result o f  pure 
chance. Newton and the apple are said to have led to the 
discoverv of gravitation ; but the apple was only the means 
to direct the thoughts of the philosopher in a certain chan
nel, which certainly led to success ; but he had been pre
viously pondering and weighing innumerable other channels 
and courees. Gal vani and the frog are saidlto have led to the 
chance discovery of voltaic electricity ; but tb e frog may have 
jerked its legs on the professor's balcony, or skipped into the 
physicist's laboratory with the enerll'Y of a ballet dancer, be
fore it would have led to the discovery of current electriCity 
unless there had been a trained. mind to watch its antics, to 
follow up its peculiarities, and to ferret out its indications. 

Daguerre's discovery of the influence of the vapor of mer
cury upon sensitive plates of silver is another which is in
cluded among chance discoveries. He .had been ex:periment
ing on silver plates rendert'd sensitive by iodine, and had, af· 
ter exposure, put them in a cupboard full of chemicals. To 
his surprise he found, after a time, pictures develope them
selves on the plates, attributing the effect to some chemical. 
He removed tbe chemicals OBe by one, until all bad been re 
moved. The effect, however, continued. He then found an 
unknown and forgottm flask of mercury, which gave out 
its vapor, and thus produced the effect observed-and this 
was the origin of the daguerreotype process. But this was 
not purely the result of chance. It was the previous training 
and previous experience which arranged the condition s that 
led to the discovery, and which enabled the mind to seize up
on those very facts which resulted in success. Training and 
experience are therefore essential in seizing upon abnormal 
indications of Nature, as they are in comprehending and ap
preciatiog h"r laws and applying them effectively to practice . 

-Telegraphic Jour1lf1l. 
----�-------�, ... �,�.�-----------

THE STEAM MAGNET.-M. Donato Tommasi states that, if a 
c11rrent of steam at a pressure of 5 to 6 atma8phl'res is passed 
t'lrough a COPllfH tube of 0 '08 to 0 '12 inch diameter, and coiled 
spirally around an i ron cy linder, the latter is magnetized 80 
effectually that an iron needle, placed at the distance of some 
inch or two from the steam magnet, is strongly attracted, and 
remains magnetic as 10!lg as the &team is allowed to pass 
through the copJMl' inlbe, 
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IMPROVED HAND CART. Tile Odorless Broiler. 

The ordinary hand cart is open to two objections : first, 
the impossibility of loading from the rear on account of the 
disposition of the vehicle to tilt ; and second , the inconve
nience of loading at thft side, owing to the wheel being in 
the way. Both of these difficulties, it is claimed, are over
come in the invention illustrated in the an· 

This consists of a gridiron of the usual kind, fi tted within 
a case of tin, so arranged that, when placed over the fire of 
an ordinary stove or range, the smoke and odors of the cook 
ing operation, instead of escaping into the kitchen apartment, 
are drawn into the fire and go up chimney. We are using 

Dr. W. H. Draper said that phthisis in its early stage 

was one of the most unsatisfactory diseases that we had to 
deal with . The recent pathological views were only of in· 
direct benefit in guiding us. Laennec held that phthisis was 
always tuberculosis ;  but Dr. Addi son, in 1846, declared that 
inflammation was the object of destruction in every form o f  

nexed engravings, which consists i n  a n  ar· 
rangement of the bed so that it slides back 
and forth at the will of the operator. 

A is a frame attached to the axle of the 
oart and further supported by the braced 
standards shown, which rest on the ground 
when the cart is stationary. On the top side 
of the frame are secured the metal runners, 
B, upon which clips, C, having eyes, and at
tached to the bottom of the vehicle body, 
fit. These clip eyes are loose upon the run· 
ners, so that the body can be moved forward 
from the arie, as shown in Fig. 1, to allow 
of loading without the interference of the 
wheel. When the loading is finished. the 
body is pushed back and balanced over the 
axle, as shown in Fig. 2. 

It will be seen that the standards give the 
body a firm support when the same is pulled 
forward. The inventor suggests that, as 
there is no establishment in this country 
which makes a specialty of hand cart ma
king, a profitable trade might be monopo
lized under his patent. 

The inventor, Mr. Joseph M. Jones, desires 
to dispose of his right for two thirds of the 
United States ; for further particulars regard
ing which offer, etc. , he may be addressed 
at Paris, Bourbon county, Ky. 

Patented tl:trough the Scientific American 
Patent Agency, May 11 .  1875. 

. . .  
Peedin" Marine Boller •• 

The use of a second boiler for ·the pur' 
pose of providing a supply of fresh water 
to keep up the feed to the main boilers of 
ships fitted with COmpounded engines, is 
becoming very general. Various contrivan
ces have been adopted also with the view to 
utilize the working power of the steam of 
this second boUer by passing it through the 
engines before allowing it to go to the con. 
densers. The Societa Nazionale of Naples 
have adopted the followmg plan in the engines fitted by 
them to the ships of the Italian navy : The small boiler 
is vertical, with a number of transverse tubes of very 
simple arrangement. These boilers are easily cleaned by 
loosing a joint and removing the outer shell, which leaves 
all the parts in contact with water and steam exposed. T hese 
boilers are also used for other purposes, such as working 
pumps and winches, and '\fS not al ways in use for their pri
mary purpose. 

• ••• •  
DUNN'S IMPROVED VINE RAKE. 

The invention illustrated herewith is an implement for 
pulling sweet potato or other vines off from the ridges pre
paratory to the digging and plowing of the ground. It con
sists of a supporting plow beam provided with lever handles 
of the usual construction, and having, in place of the plow 
stock and share, a fork or rake made with two forward curved 
teeth. This is rigidly secured to the beam by a central eye 
bolt and rear braces. 

The rake is drawn by a pair of animals, one walking on 
each side of the ridge to be cleared. The beam is placed 
directly over the top of said ridge, with the teeth on the sidel!! 
of the drill, at baee of the vines. As the team advances, the 
teeth pall!! under the vines and tear them loose from the 
ground, carrying them along un(il the rake becomes full. 
The implement il!! then pulled back and raised clear of the 
gathered vines, and again started to clear another section of 
the field. 

Patented through the Scientific American Patent Agency, 
April 20, 1875. For further particulars address the in
ventor, Mr. Joseph W. Dunn, P. O. Box 8, Corpus Christi, 
Texas. 

JONES' HAN D CART 

this improvement in our household, and therefore speak 
from experience when we $1Y that it operates with succe�s, 
prevents all escape of smoke and odors, and, by concentra' 
ting the heat upon and around the meat, insures, we think, 
better cooking. Housekeepers will highly appreciate thi s  
invention. Maker and patentee, Joseph Mansfield, Jeffer
son, Wis. 

. ... . 
SMITH'S STEAM SENTINEL. 

An English inventor has recently produced a combined 
safety valve and whistle, which cannot be tampered with, 
and is, as will be seen from our engraving, an efficient and 
simple device. The safety valve is conical, and is kept in 

place by I!. spiral spring, W lil<;U 1b carefully adj usted to the 
required pressure. The lifting of the valve is at once made 
known by the sounding of the whistle. 

e .•. •  
Consumption. 

At a recent meeting of the New York Academy of Medi. 
cine, the pathology and etiology of pulmonary phthi3is, in 
relation to its prevention and early treatment, was described. 
The discussion was opened by Dr. Leaming, who ga"e an 
abstract of Dr. Hudson's paper 

phthisis, and at that time his views were 
coincided with by some of the Fren ch 
pathologists. If phthisis, said Dr. Dra
per, is inflammatory in its nature, rest is 
and m ust be one of the most important 
ends to attain in its treatment, and any 
action, exercise, or anything which tends 
to increase the pul monary circulation, of 
necessity is contraind icated. Dr. Roberts, 
of London, and Dr. M cCree, o f  Belfast,have 
follo wed this out with good resul t s  in 
strapping the chest, and thus l{ eeping it 
to a great extent in a quiescent state. 

Those who ignore the element of in
flammation in the diE ease consider rest 
prejudicial. In respect to climatic influ· 
ence, there can be but little advantage 
gained beyond allowing the patient to live 
out of doors a great part of th e time. Pa
tients, however, frequently derive more 
benefit from a residence in the Northwest 
than they do from more so utherly lati
tudes. Phthisis as a disease is most com
mon in the tropics, and decreases in fre· 
quency toward the extreme north or the 
extreme south. Elevated regions ha ye 
also a beneficial effect, and in mountain. 
ous sections phthisis is relatively un
known. 

Dr. Johu C. Peters did not think that 
phthiEis should be considered as an in· 
flammation, though it might provoke it 

He waF strongly eonvinced of its dyscra . 
tic nature. 

Dr. 8ullivan was of the opinion - that 
th e subj ect of de fective ventilation had a 
most important bearing on the production 
of phthisis, and brought forward different 
facts to substantiate his views. 

Dr. Willard Parker coincided in the 
vie" s of Dr. Sullivan in respect to venti
la.tion, and thought deficif'nt sunlight also 
a most important factor to consider in re
ference to the etiology of the disease. He 

was strongly op posed to the pl an of rest for consumptives in 
the beginning of the disease. The cases that do  best are 
those that spend most of their time in outdoor exercise. He 
cited different cases in which the disease had made decided 
progress, and which were thoroughly cured by a li fe of ac. 
tivity o utdoors. 

Dr. Hubbard said that th" same climate did not suit all 
patients ; some patients do exceedingly well in Santa Barba_ 
ra, where the thermometer does not vary more than ten de
grees the year round ; while others, who are not benefited 
there, improve by moving sixty or seventy mil"s inland. 

• ••• • 
HARRINGTON'S IMPROVED GUN SIGHT. 

The invention herewith illustrated is a globe or peep sight 
which may be adj usted so as to present either a coarse or fine 
sight as desired. It can be attached to any gun, and is claimed 
to insure accuracy in shooting. 

A is a slotted standard suitably hinged to th" barrel and 
held upright by the spring, B. C is an adjustable slide held 
in any desired position by the spring, D, engaging in notches 
on the standard . This slide is provided with a sight hole. E 
is another slide adapted to move in guides on the slide, C .  
and pierced with a number of holes o f  different sizes, a s  

Iij. l 

sho wn. By r .. ising tile Slide, .E, the sllde, C, can be used as 
a coarse sight, and by lowering the former a finer sight is ob
tained. The finest sight hole that can be seen through may 
be used, and genera�ly the size of the orifice may be easily 
changed to suit differing conditions of weather, whether 
bright, overcast, or dark. 

Patented February 25. le73. For further particulars ad
dress the inventor, Mr. Munl!!on W. Hllrring-ton, York Center, 
Iowa county, Iowa. 

. �  .. . 
GLYCERIN paste for office use may be prepared by dissolving 

1 oz. gum arabic and 2 drachms glycerin, in 3 ozs. boiling 
water 
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SWIlIMlNG. 

Mr. Paul Boy ton's feat of crossing the English Channel 
by the aid of a life· preserving dress tends to prove the 
value of a knowledge of how to swim almost as much as it 
does the efficacy of the invention tested. While the dress 
afforded buoyancy to his person, the wearer, through his ex· 
pertness as a swimmer, knew just how to use his members 
so as to aid in his propulsion. with the least expenditure of 
power. 'rhe season is now at hand when the water becomes 
sufficiently warm to allow of bathing at almost any hour of 
the day, and hence the pre�ent is an excellent time, for those 
who contemplate ac· 
quiring this very 
ne�essary part of 
tb e knowledge of 
self.protection, to 
begin. 

The manner of 
swimming properly 
is as follows : Sup. 
posing the bather 
to be in the water, 
he throws himself 
forward on his sto· 
mach, his whole 
body being only just 
covered by the wa· 
ter and no more ; his 
hands are brought 
up under the chin, 
knuckles upward 
and with the first 
fi n g e r s touching 
each other : the 
whole palm is slight. 
ly contracted so as 
to form a concave 
surface, and the fin· 
gers are pressed 
c l o  s e l y  together. 
The legs are drawn 
up as short and as 
near the body as 
possible ; the breath 
is fully inhaled ; '  
then the stroke is 
made ; the hands and 
feet are both darted 
forth to their fullest 
stretch at the same 
moment ; the for· 

J titutifit JmtritJu. 
swimmer. At  racinp: pace the strokes are much more rapid, 
exceeding fifty per minute ; and the highest speed that seems 
attainable is thus eighty.eight yards, or exactly three miles 
an hour. 

• ••• • 
Mastodon Cor Yale College. 

Professor Marsh has secured, for the Peabody Museum of 
Yale College, the skeleton of a large mastodon, exhumed by 
Mr. A. Mitchell on his grounds at Otisville, seventy·fi ve miles 
from New York and within a mile and a half of the Erie 
railroad. The bones were found on and in clay. beneath a 

BOYS LEARNING TO SWIM. 

mer are still kept close to each other, and the balls of the I d�ep bed of muck, and are in au excellent state of presel'va· 
toes are made to touch, in which position they remain un· tion. This OtiRville mastodon is the sixth that has been 
moved till the whole stroke is finished. The hands, fully found in the swamps of Orange county, N. Y. 
extended, are then separated and moved round, each describ- • ••• • 
ing part of a c ircle till they are opposite the shoulders, and THE GROUSE FAMILY. 

then the stroke i.:! finished. But observe that which is of Of the many feathered races that afford beauty to our moors 
most consequence ; the exhalation of the breath begins with and woodlands. sport to our gunners, and food to our tables, 
the str')ke, and is slowly continued as long as the striking the grouse is one of the most distinguished. There is a great 
lasts ; indeed, the quantity of breath determines how long variety of birds known under this generic name, including 
the stroke will be, for it is taken only once at every stroke. species widely different, as for instance the ptarmigan and 
It is v"ry measuredly given out by a good swimmer, and all the black cock, or the capercaiIzie and the cock of the plains .  
the time h e  i s  breathing forth h e  brings his hands round, The sand grouse (pterocles) i s  found i n  the arid deserts of 
making the lungs and the hands work and cease working to· Asia and Africa, also in Southern Russia. The wings are 
gether. The legs all the while, after the first rapid kick, reo long and pointed, and the powers of flight are exceptionally 
main stretched out rigidly, with the heels 
quite close to the water surface ; thus a liat 
position is seeured, which greatly conduces to 
speed. 

The hands are only slightly propulsive ; 
their chief use is to act as a cutwatp.r, cleav· 
ing the way for the body, but, much more, to 
prolong the impetus given by the legs, and to 
eke it out to the utmost. The breath acts as a 
float to the whole, and cannot be too carefully 
husbanded and proportioned to the long sweep 
of t�e arms. A swimming stroke resembles 
that of an oar in its perfection ; for it is quick 
forward, evenly pulled out, and the recovery 
for a new stroke is rapid ; and on these two 
things, namely, lying truly horizontal just 
under the surface of the water, and proper 
treatment of the breath, the art of swimming 
depends. 

- � - . -- - -. - - - - - -- - -- - - _ . ' - -

In entering the water head foremost, or 
" taking a header," as it is called, the water 
should be struck by the forehead bone, just 
below the hair-the hands having first cloven 
the water, as shown in the illustration. The 
angle which the body should form with the 
water should be less than half a right angle, 
or from thirty.five to forty degrees, as shown 
in the diving figure in the annexed engraving, 
selected from the Art Juurnal. Then recove· 
ry upwards is rapid, and the appearance of 
the whole graceful. Adepts have brought 
this branch of the art to such perfection that 
they can jump into less than two feet of wa 
ter without touching the bottom. 

In fresh water a strong swimmer will move fully five feet 
and a half at every stroke without great exertion. How many 
strokes he will make in a minute must depend on his breath. 
ing capacity ; twenty.five to twenty. six would probably be 
the average , This will give fifty.eight yards per minute, or 
just two miles an hour ; and we should think, to accomplish 
that pace without distress would be a fair criterion of a good 

THE S AND GROUSE. 

great ; and the toes are connected by a membrane, enabling 
the birds to run rapidly on loose sand. Their plumage is va· 
riegated, brown, gray, and ocherous yellow being predomi. 
nant. Though the birds a!!sociate in pairs, they are often 
met with in flocks, and they are striking objects on the 
wing, being beautifully marked. Their liesh is, strange to 
say, coarse and lia vorIess. 

. 

The hen lays her eggs in a hole in t.he sand, and ha.tches 

ont her young, which are soon able to obtain their own liv· 
ing, being strong and hardy. 

. ... -
The British Telegraphs. 

From the annual report of the Post Office Department of 
Great Britain, just rendered to Parliament. we gather that 
the total receipts for telegraph service for the year ending 
March 31, 1875, was $5,600, 000, and the expenditures for the 
same, $5,965,300, showing a net loss of $365,300. The Chan· 
cellor of the Exchequer, referring to the telegraphs, in his 
speech on the budget, took a rather gloomy view of what he 

termed a remarka· 
ble experiment, and 
held the results up 
before the House as 
a warning not to en· 
ter into any other 
kind of business 
which could better 
be carried on by pri. 
vate enterprise. He 
said : " Undoubted· 
ly the telegraph ser· 
vice has not yet 
been brought into a 
remunerati ve condi· 
tion. We are not as 
yet paying our way, 
and are contributing 
very litt' e toward 
the interest on the 
debt incurred for 
the purchase ."  

The telegraphs of 
Great Britain haye 
already cost that 
government about 
$60, 000, 000, a n d  
there are claims still 
pending which will 
amount to se.veral 
millions more. Eve. 
ry year the deficien· 
cy has been enor· 
mous, to say no· 
thing of the loss of 
interest upon so vast 
a sum. This latt. r 
item alone, at the 
low rate of 3t per 
cent, amounts to 

$2,100,000 yearly. At the prevailing rate of interest in this 
country, 7 pel' cent, this loss would, of course. be twice as 
great. All of this has to be met, and there is but o.'1e way to 
meet it-by increased taxation. In this manner the burden 
of affordiog telegraphic facilities at less thaD cost, to the 
one per cent of the population whose business necessitates 
their use, falls upon the ninety.nine per cent who do not 
use the telegraph at all .-Journal of the Telegraph. 

• ••• • 
How Inventions are Made. 

The life of George Stephenson proves that, notwithstand· 
ing the novelty and great importance of his improvements in 
steam transit, he did not discover these improvements. He 
did not discover that a lioating embankment woul l carry a 

railway across Chat Moss, neither did he 
discover that the friction between the wheels 
of a locomotive and the rails would enable a 
train to be drawn by tractive power alone. 
Everything connected with his history shows 
that all his improvements were founded on a 
method of reasoning from principles, and 
generally inductively ; to say that he " dis· 
covered " our railway system, according to 
the ordinary construction of the term, would 
be to detract from his hard and well earned 
reputation, and place him among a class of 
fortunate schemers who can claim no place 
in the history of legitimate engineering. 

Count Rumford did not by chance develope 
the philosophy of forces upon which we mny 
say the whole science of dynamics now rests ; 
he set out, upon a methodical plan, to de· 
monstrate conceptions that were already m a o  
tured in  his mind, and to verify principles 
which he had assumed by inductive reason· 
ing. 

The greater part of really great and sub · 
stantial improvements which have performed 
any considerable part in developing modern 
mechanical engineering have come through 
this course of first dealing with primary 
principles, instead of groping about blindly 
after mechanical expedient!!; and present cir · 
cumstance!! point to a time not far distant 
when chance discovery will quite disappear. 
-Engineering. 

_ . .  
Mastle Cor Iron and other Materials. 

The following is the composition invented by M. I. Macha· 
bee, which is sa.id to preserve iron from rust, and also to be 
applicable to other materials, such as stone or wood, used in 
conjunction with iron or other metal, in the formation of reo 
servoirs or other works : Virgin wax, 100 parts ; Gallipoli, 125 ; 
Norwegian pitch, 206 ; grease, 100 ; bitumen of Judea, 100 ; 
gutta percha, 235 ; red lead, 120 ; and white lead, 20, all 
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• 
of which, says the inventor, have their spfcial value. 
The materials are mixed in a boiler in thll order in which 
they are given, the gutta percha being cut up in small 
pieces, or rasped. The mixture must be well stirred at each 
addition, and,when homogeneous, is poured into molds, and 
looks like chocolate. When used for preserving iron from 
rust. it i� melted and laid on with a brush ; but for stopping 
holes, ete. , it must be in a pasty state. h may also be used 
as a glue to fix a piece of metal over a hole. For certain 
purposes, such as stopping holetl in la.rge vertical metal sur· 
faclls, the composition is slightly varied, the Gallipoli being 
reduced to 115, the bitumen to 90, and the red lead to 100, 

while 40 p:lrts of gum copal are added next to the gutta 
per.:ha. 

--------------�.�, . �, .. ---------------
Ta8manian Devil •• 

The L nited States steamer Swatara lately arrind at this 
p ,)rt from Australia, with the instruments and apparatnll used 
by the American astronomers during the late transit o f  

Venus observations. 
Among the curious animals brought home by the officers 

are a sarcophilw ursinU8, or Tasmanian deviL This hideous 
creature is said to be the only living specimen in this coun· 
try, and it will probably be sent to Central Park for exhibi
tion. In appearance it has some resemblance to the Amerioon 
raccoon. It iii carnivorous, and in itll wild statlil principally 
lives upon birds, rats, and other smaller animals. Although 
partially tamed, it is deemed necessary to keep the creatue 
confinlild on deck. 

There is also on board a wombat or Tasmanian hog, which 
lives upon vegetable matter. Several kangaroos, with a 

walloly and two beautiful Gordon setters, were also noticed 
playing upon the deck of the S watara ; while a number of love 
birds and parrots, and a Sultana bird, were cagea in different 
portions of the vesseL A fine collection of Anstralian ferns 
has been made by several officers connected with the expedi
tion. 

. . . , .  

DECISIOlfS OF THE COURTS. 
United States Clrc1l1t Court···Southern .Istrlct oC 

Ohio. 

PATENT FEl!:D WATER FILTEll .-THE STILWELL AND BIJi:.CB MANUFAOTUR
IN G COlIPANY V'I, THE CINCINNATI GAS LIGHT AND COKE COMPANY, THE 
ARliSTRONG llIB .. TER AS::D MAN'CFACTURING COMPANY, JAMES A.. A.BM
STRO,SG, AND STF.PIIEN H. STARB. 

[In equlty.-Before S W I N G ,  J .-Declded January, 1875 . ]  
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'Wagner, since it is doubtful whether the Wagner device COUI� be practically 
used with Sllccess . 

There Is no force In the objeo'ion that the Stilwell patent does not specify 
wllat 1Iitering matll<'lal ls to be used. The patent permits the use of any 
s"ltable 1I1tering material, and persons s. lIIed In the art could at once use 
tbe Invefition wltbout experiment or adclltltloaal lnventlon. 
The mere making of a model of an Invention beld not to oon.tltnte Inven· 

lion, 8S against a pateat subsoquently granted to another for the same 
thing . 

The aUeged antiCipation of ,he Stilwell Invention by James A. Armstrong 
dfscusSe(l . 
It was decided by the Murt that the respondent. Infringe tbe lIrst and 

second claims of the second patent. namely, the 1Iitering material betweon 
the shelves and the outlet, and the arra.n

�
ement of steam Inlet and. shelve s ;  

�ra����rs\b�DI�O 
not Infringe tile lIrst an third patents, as alleged In com-

[ Wood & Boyd, for complaInant . 
Fi81Er <t Duncan and John E. Haleh, for defendant •. ] 

S n preme Court ot the United State •• 
PaTEN'X LOOM . -WILLIAM MASON. APPELLANT, 1'3. B .  H. GB.A.H..AlIl AND W. 

ROU SE . 

[In equlty .-Appeal from the Circuit Ceurt of the Unlted !!ltstes for the 
DistrIct of Ma.sacbusetts .-october term, 1874 .] 
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reissued May 28. 1867, to the Inventor and Wanton Rouse, a half owner In tile 
patent. 

Tile case as decided In the circuit court will be found fully reponed In 5 
Flsher, 1 . 
sii6"::,

alpealed by the defendant.] 
The patent of E .  H .  Graham. of October 15, 1860, rel.sued May 28. 1867, for 

• � pleker 8tatr motion in looms , I '  has no relation to (be mere form of a jour
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J. E. Naynadier, for appcllees . ] 
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:NEW :BOOKS AND PUBLICATIONS. 
THE 1tfosA.lC ACCOUNT OF CRBATION, THE MIBACLE OF TO-DAY : 

or New Witnesses to the Onenei3 of Genesis and Boience. By 
Charles B. Warring. New York city : J. B. S chermlilrhorn & Co., 
14 Broad street. 

Sclentillc students wko attempt the task wblch Mr. Warring lias Imposed 
upon himself must be ooreful not to underrate Itl lllagnitude, and must pre· 
pare for vlgorou. attack. from both cla.ses of polemic. . The anthor, llI the 
work ROW before us, ba.s as�embled a large number of co Incidental similari
ties between the !lenesltlcal account and the revelation. of research ; and 
although his zeal has lndueed him to claim as prools some pOints which are 
rather fanciful and far-fetched , tho book will repay any on. who will read It 
attentively ;  for It contains much lahorlous tbought and many evld.nces of 
oareful study, and shows that tho aUlihor hal not too hastily ,hrown himself 
Into the arena of combat . But the battle Is not likely to be Inded for some 
time ; and we are not yet able to pronounce whether either .Ide. the theolo
gians or the sceptlos , or t.he • •  h3.f'monilts' t (to coin a word to describe the 
most recent writers ) ,  are Ukely to secure even a temperary victory . 
HISTORY OF THE UNITED SrATES OF AMERICA. Illustrated. Sup-

plied to subscribers only, In parts at 25 cents each. New York 
ctty : Case ell, Pettar, and Galpin, 596 Broadway. 

This Is another of the many series 01 1I 0ely lllustrated .tandard works 
which have gained for the above named publishers an enviable replltatlon , 
both In tb.ls country and In England. The hls'ory b<oglns With !llr Walter 
&Iolih's atte 'llpte 1 coloniz.tloa of North Carolina In 1584-5 ; and It wlll 
emOrace all subsequent events UD to the present time . The illustrations are 
excellent speelmans of the .... ood engraver' s  art, and are lavishly Interspersed 
thraUi:hout the 68xt. Many of them are of espe.lal laterest 8Ilfl1C8imi/U of 
q,ld pl_ures, eOG'llIqants, etc. The work Is wrliten I1l a c1ea.r and graplUc 
,tyle, ant 8eems to'!QllU all the I'6q1UBi�e Of a popnlar desCl'lpt1ve hlstery. 

J titutifit Jmtritau. 
THE ARTIlIAN'S GUIDE AND EVERYBOny'S ASSISTANT, embracing 

nwrly Four Thousand New and Valuable Receipts, Tables, etc. 
By R. Moore. Prioe, in cloth binding, $2.00 ; morocco, $3.00. 
Rouse's Point, N. Y . :  John Lovell &, Sons. Montreal, P. Q.: Tbe 
Lovell Printing and Publishing Company. New York city : 
John Wiley & Son, 15 A stor Place. 

A copious selection of Instructions for using varlous lndu.trlal and do
mestic processes , well arranged and edited. The ·artlcles are classified by 
the trades for use In which they are deslined , and so form, In many cases , 
complete treatises on the subjects . 
DIGEST OF THE UNITED STATES PATEl'CTS FOR PAVING AND ROOFING 

Compositions to January 1, 1875, and Englislt Paving Composi
tions to January I, 1874. By L. W. Sinsabaugh, United Stateil 
Patent omce, Washington, D. C. Price $10. 

Mr. Sinsabaugh adds another to a very valuable series, which we hope 
wlll be continued till every class of patents has been summarized . To any 
one engaged in operations involving the use of patented articles, whether 
as inventors, manufacturers, or merchants, such books are indispensable ;  
and the high price necessitated by the labor of compiling them and their 
limited clr.ulatlon Is more ttlan repald by tile b.andlness and facllltv of refer· 
ence which they alford. 
THE JOURNAL OF EDUCATION, devoted to Educational Interests, 

Science, Literature, and Art. Yearly Subscription, $�.50 : single 
copies, 25 cents each. Brooklyn, N. Y.: 185 Montague street. 

There has been a grelt opportunity fnor establishing a Illgh class perlodl. 
cal devoted to educational subjects . The lavishness with which provision 
for education has be.a made by all our States has long been matter for con· 
gratulation and pride ; while the illiterateness of many of the senior pupUs 
causei us to wonder how 80 much money can be spent to produce so poor a 
result . The failure Is undoubtedly due to Imperfect and unmethod ical 
teaching ; and the scleDce of Imparting Instruction needs to be carefully and 
studiously learnt. To this end. a literature of the wbole subjeet Is needed ; 
and the mAculne now before us Is a lo� step towards supplying It . It Is 
well wrl.tten and edlt.!'d , and Is altogether a creditable publication . 
NEW YORK CITY DIRECTORY. Volume LXXXIX, for the Year 

ending May 1, 1876. Price $6. New York city : Tuc Trow City 
Directory Company, 11 University place. 

The organization for compiling this Indispensable book should, after 89 
years ' labor. be tollrably complete ; and we a"e already (June 11) In receipt 
of a handsomely printed VOlume, cont.lmng a correct list of all persons do· 
Ing lms;ness or occupying houses In New York city , lncludlDg the many changes 
which took place as usual early In the month of May. The name.s In the 
n;rectory are 4,468 more in number than those of last year, and the increase 
of the population within the 12 months may be es timated at 22.000 . Tile 
whole value of such a work consists in its accuracy ; and we feel bound to 
testify to the care bestowed on It. compilation and Its consequent value 8S a 
thoroughly trustwor'hy book of reference. 
WILSON'S BUIUNESS DIRECTORY OF NEW YORK CITY. Volume 

XXVIII. Price $2.50. New York city : Tbe Trow City Direc
tory Company, 11 University place. 

We have here a very compendious cla.slllcat!on of the lIrms and buslne.s 
men of our City, arranged under tbe heads of the ir re,pootlve profession. 
and trades. Commercial travelers. advertisers. and others wishing to obtain 
complete lists of peraon. occupied In allY particular call1n&, " Ill lind this 
directory complete . 
A NEW TA.BLE OF EXTENDED MULTIPLICATION. Devised by George 

A. McLane, of Chicago, Ill. 
Tbls ls something of a mat · ,ematical curiosity. It 1. I.tended to take the 

place of Crelle ' s  U Tables of Calculation , "  now generally used in Ute insur· 
ance otHces for adjusting premium., etc. The new table enables an accountsn � 
to divine a result Inv81ving ligures up to 10,000 almost at a glance . For 
Insurance companies, railway clerks , and others , it will save mucn time and 
greatly lighten labor . The author lIIay be addressed, care of American 
Express Compaay, Chicago, Ill . 
TARIFF REVISION, a Reply to the Proceedlngs of the Philadelphia 

Drug Exchange on the Proposed Revision of Tarill'. By Daniel 
C. Robbins. New York cIty : Thitchener and Gastaeter, H and 
16 Vesey street. 

An able and convincing argument against a grlndlllg and unjust m ... 
nopoly . 
ON THE DUPLICITY OF THE PRINCIPAL BTAR OF Nu SCORPIONIS. 

By S. W. Burnham. Reprinted from the Royal AstronOmical 
Society's Monthly Notices. 

Jltr. Burnham Is eontlnulng his valuable labors on the double slars , and 
the paper now before ns Is a report of an Interesting Inve.tlgatlon of one of 
tho most remarkable of the binary heavenly bodies . 
SKEW ARCHES : Advantages and Disadvantages of Dill'erent Meth

ods of Construction. By G. W. llyde, C. E. Price 50 cents. 
New York city : D. Van Nostrand, 23 Murray and 27 Warren 
streets. 

A valuable treatise on an Interesting and somewhat dltHcult branch of 

englneerlUi: science . It Is Issued In Mr. V"" Nostrand's excellent Science 
!!lerles. 

• 

Improved Earth A uger. 

Alldraw M. Hanna, Kosciusko, MiBs.-A cylinder, made of hea..-y 

sheet metal, oorrles a cross bar, to which are bolted blades which 
aN curved into spiral form, and each of which makes about halt a 
turn. To the rear edge of eaoh blade Is hlDged a valve, which 
shuts down aga,inst the other cutter, so that the earth contained in 
the cylinder may be raised by and with it. To the uppvr end of 
lhe cylinder is rigidly attached a bail . The shatt is attach6ld to the 
bail and to th6l cross bar, and is made In sectiens, the lower end of 
each upper section having a square socket formed in it to receive 
and :Ilt upon the squared upper end ot each lower seotion. The in
terlocked ends of the shaft sections are secured together by a bolt, 
pin, or key, so that the cylind9l' can be raised and lowere4 by the 
shaft. 

Improved lronlillg Board. 

Henry Clay Green, Oshkosh, Wl!I., assignor of one half hill right to 
John H. Gettman, of same place.-Thls ironing board has, at ita up
per end, a self-adjusting neck wtre, and at the lower end a spring 
oross bar, and a !!'roove for the bead on the bar. Wilen the bar is 
turned back, It gives the side of the shirt or other garment a strain, 

and draws it tight over the board in a proper position for ironing. 
The shirt or garment being confined at the top of the board by the 
�pring, which adjusts itielf to the neck, any required degree of ten
sIon may be given. 

Improved Hot Air F u rnaee. 

William O. Crocker, Turner's Falls, Mass.-The cover of the base 
is provided with two rows of holes, communicating, re�pectively, 
with the space between the outer casing and a jacket, and the 
space between said jacket and the combustion chamber. The jacket 

Is perforated by means of a conical puncb, so that conical caps pro
ject over the opening, which receives the air and cuts it up Into 
numerous j6lts, and tarows it in centact with the radiating com
bustion chamber. The alr which enters inaide the jaoket passes 
directly upward in contact with the combustion cbamber. 
The top rim of the :Il1'll pot is provided with a series of perforations, 
80 as to enable an indirect draft to take place by causing the pro

ducts of combustion to plUl8 through the top rim, down the rear side 
of the fire pot, under the partition plates, up the front side of the 
ire pot, and through the lower exit. The. object of this arraD&'6-
ment is to cause the heated gases to tmSS over tbe enti?e lUl'faoe of 

1llle combustion cbamber. 
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Improved Harve8ter. 

Frederic F. White, StaCYVille, lowa.-To the shaft are attached 
�wo chain wheels, around whioa pass two endless chains, which 
pass down along the upper sides of inclined bars, around chain 
wheels pivoted at the lower euds of said inclined bars and around 
pulleys pivoted to hangers connected with the framework of the 
machine. To the endless chains are attached cross bars, to the 
inner ends of which are pivoted the ends of the rakes. By suitable 
coustruction, as the rack bars are moved rearward, the rakes will 
be raised into a position at right angles with the cross bal"!l ; and as 
the rack bars are moved forward the rakes will be lowered Into 
line with the cross bars. The rakes lire lowered at the proper time 
to sweep the graln from the platform up an mclined apron and into 
a receiver, and raised and held up while moving back to the outer 
end of the platform by guides attached to tile inclined bars. 

Improved 81n!,tle Rail Ralhvay Car. 

Chandler McWaYJae, Colfax, Cal.-Upon the upper ends of posts 
are crossheadd running longitudinally with thc track, and having 
deep longitudinal groo\'es in their upper sides to receive the base of 
the rails. The ralls are supported midway between thc posts by 
arched braces. To the sides of the posts are attached lIat bars for 
the horiEOntal wheels to bear against. The car body Is made with a 
deep longitudinal recess extending up from the middle part of the 
bottom of the car, so that the main weight of the car and load may 
be below the rall. Tbe trucks, to which the wheels are pivoted, 
are pivoted in the upper part of the recess in the car body. The 
passengel'il and load of the car occupy the compartments in the 
sides, below the level of the rails. In the upper part of the cal' 
body, directly above the raU, is formed another compartment, thc 
1100r of which slides transversely in ways in the frame work of the 
car, so that, by movin!!, the said 1100r toward one side or the other, 
the weight of the passengers or load in said compartment may serve 
as a counterpoise for balancing tae car. 

Improved A utomatic Gate. 

Hiram Krom, Dartford, Wis.-This improved gate is constructed 
in duplicate and aligned pa.rt8, rigidly connected to and turning 
upon a central pivot post, to which weighted cords are attached. 
The latches are so connected together as to operate simultaneously. 

Improved Stirrup. 

Joseph B. Waggoner, Athens, Ill.-The bottom turns hOrizontally 
on its endd in a yoke, which is pivoted to a suspending yoke which 
is swiveled to a suspending strap, so that it can tum In a vertical 
axis. The combined movements thus all'orded cause tae stirrup to 
adjust itself to the foot, so as to allow the latter to slip out witbout 
the possibility 01 being caught. 

AutomaUc Car Brake. 

F. L. Kirtley, Cleburne, Texas.-Thls invention consists in im
proving automatic car brakes by connecting the brake lever with -a 
sliding drawbar, so that, as soon as the engine slows up, the draw
bar is forced back by contact Wlth that of the next adjacen t car, 
and the brake shoes applied to the wheels. The drawbar or buf
fer is jointed so that the shoes may remaln aloof from the wheels 
whenever the cars are backed. 

Improved. Extensible SaCety Bridge. 

William Oampbell, Floyd C. H., Va.-This invention consists of a 
series of bars arranl!'6d crosswise of tbe car loosely on rods, which 
project from and slide forward and backward in another bar con
nected to the car for supporting thllm. The loose bArs are linked 
together at the ends to limit the extent to which they may be sepa
rated ; and the outermost bar of each platform is contrived to 
couple witb the corresponding bar of another oar. A practical 
platform is thus formed whereon persons may walk with safety 
from one car to the other when tile ·cars are in motion, or the plat
form may be permanently connected at the middie in ODe part 
only for two cars, and be connected and disconnected with a car at 
one or both ends. 

Improyed Componnd. Cor Scouring White Good8. 

Moritz Mayer, 211 East 10th Street, New York city.-This Inven
tion is an improved compound for cleaning and dressing wbite kid 
gloves and shoes of morocco, sheep, satin, cloth, and similar white 
fabriCS, so as to restore their original glaze and whiteness. The 
compound consists of a mixture of French chalk and salts of sorrel 
in water, under an addition of a small quantity of oxalic acid and 
bicarbonate of soda. The compound is applied by a small sponge to 
the artictes to be cleaned, giving them one or more conts, as 
required, eaoh coot being exposed to the open air for drying. The 
inventor claims that any soiled or dlscolored parts, ink spots, etc.,  
will be completely cleaned without hardening or injuring the 
fabric, which retains its original pliability, and iii restored by the 
dressing to its former whiteness and luster. 

Improved Excavator. 

John S. Whitescarver and William C. Whitescarver, Pontiac, 111.
By suitable oonstruotion, by operating a lever, the point of the 
plow may be raised and lowered, to cause it to run shallower or 
deeper in the ground. By other devices, a frame may be moved out 
and in to tighten or slacken an endless apron. The machine may 
be adjusted to carry the earth up a high grade, or even discharge 
it into a wagon, and the inner end of the carrier may be readily ad
justed to, and held securely at, any desired hight trom the ground 
to receive the earth from the plow. 

Improved Railway Track Closer. 

Isaac N. Haines, Pomeroy, Pa. -This invention consists of blocks 
of suitable size, which extdhd with their  top parts over the rails, 
and slide in base shoes by the action of lever and double crank con
nections, so as to put thlil blooks simultaneously on or oil' the track. 

Improved Exten.lble Ladder. 

EdwarQ Clark, New York clty.-To the lower part of the side 
bars of the upper section are pivoted bars, which, when the said 
upper section is extendlld, overlap the upper parts of the side bars 
of the lower �ction, and are sccured by bolts and nuts. This con
struction makes the joints between tho sections the strongest part 
of tae ladder. The novel features in this invention, which is com
p<»sed of sliding sections, are as follows : To the side bars of the 
lower secti9n are pivoted two buttons, the lower ends of which are 
notched to fit upon the rear upper corners of the steps to support 
the sections. This construction allows a pawl to be thrown back, 
and cords to be detached from pulleys, allowing the pulley shatt to 
bll used for hoisting purposes. 

Improved ReCrle:erator Car. 

Richard Armiger, Baltimore, Md.-This Invention consists in 
m aking th e ice and provision chambers entirely distmct and air
tight, so that the moisture from the provi&ions and in the proviSion 
chamber will be condensed at the top and held there in troughs, 
the provisions beilll!' perfelltIy dry a� well as cold. In this state they 
keep their freshness and flavor during a travel over iTeat distances. 

Improved Ore (Jonc.ntrator. 

James V. Pomeroy, Boulder, Col. Ter.-Thls invenlilon con
sists of a series of ore pans or troughs, whicb are placed in detach
able mann� In a lupportlng frame, to which reciprocating motion 
Is imparted by conousslons with suitable actuating mechanism. The 

pans are CODllected by one of the sld8!l being of suitable inClination, 

aud overlapping the edge of the adjoining pan, tor facilitating the 

·wave motion of tbe water, aud the separation of li8ht p!yticles on 
the motion of the mme. 
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Char(le 1M Insertion under this head 1il 81 a LAne. 

HoadleyPortable Engines. R. H. Allen & Co., 
New York, Sole Agents of thIs best of all patterns . 

For Sale-Large lot second hand Machinists' 
Too!s, cheap . Send for l!at.  1. H. Shearman. 45 Cort
andt Street.  New York . 

Microscopes, from 50 ct�. to $500, for Sclenti1lc 
nvestiga.tion and home amusement . Magnifying Glasses, 

Spy Gl�sses . Telescopes. and Lenses.  PrIce LIst free.  
McAll!ster. M'f'g Optlc!an. 49 Nassau St . .  New York . 

Small G ray iron castings made to order. Hotch
kiss & Ball , !i'oundryrneu, West Meriden , Conn . 

" Book-Keeping Simplified."-The Double-entry 
system briefly and clearly explaine d .  Cloth, $ 1 .  Boards,  
75 cts .  Sent postpaid . Catalogue fre e .  D.  B .  Waggener 
& Co . ,  PulJlishers, 424 'Valnut St . ,  Philadelphia, Pa. 

Wood Planers-Five 2d H'd Wood Planers for 
I:;ale Cheap ; 1 2d H ' d  30 II . P . Boller. Wm. 11 . IIawes. 
Fall Ri ver, Mass . 

Rare Chance-Complete set Sci. Am. for Sale.
E . n .  Gilman, Dansville, Liv. C o . , N. Y .  

Machinist's Tables, Price 2 5  ets. E. ll .  Knight, 
Manayunk.  Phlladelph!a . Pa . 

For Sale-Model Engine. Address W. E. Lewis, 
Cleveland , Ohio . 

Soap Stone Packing, in large or small quantities. 
Greene , Tweed & C o . ,  18 Park Place. N e w  York . 

Moss Agates, Petrified Bones, Wood, Shells, and 
othor cur!ositles,  w!ll be sent C. O. D. by S . II .  WrIght.  

Church Buttes St.tlon . W!nt. Co . ,  WyomIng Ter.  

We Gan commend Messrs. Geo. P. Rowell & Co., 
of New York, to  those of our patrons who may have occa 
sion to advertise in pap�rs beyond their immediate vicin
ity, as the firm have business relations with the presii 
throughout tile whole cou atry .-lQuincy (m . )  Wh!g . ]  

A competent Civil Engineer, experienced in the 
cOllstruction of Water tVorks, l�eseryolrs,Da;ns , &c . ,  de
sires all engagement. Address Lock Box 637, Pough
keeps! e .  N. Y .  

Scale i n  Boilers Removed-No pay till the work 
Is done . Send for 3t. page pamphlet.  G eorge tV. Lord, 
Phlladelph!a, Pa. 

Small Engines and lloilers, $25 to $50 each. Ad
dress N. Sohn , �IancheMter, N. II. 

For Sale-One second hand Horizontal Engine, 
20 in. x 4,., I n . s troke , Puppe t Valves, Steveni' Cut-oft,  

F l y  Wheel. 14 f t .  by 26 in . ,  face turned. Also, one second 

hand do .• 12 tn. x 16 !n . ,  SUde Valves, Variable Cut,olI. 
Fly Wheel, 8 ft . diam . •  12 in , face . Clute Bro�hers & 

Co . ,  Schenectady, N .  Y. 
Hotchkiss & llall, West Meriden, Conn., Foun

drymen and 'Y .)rkers of Sheet Metal. "rill manufacture 
n royalty any Patented articles of merit. 

Wanted-T,) sell  a half interest in a large, well 
estflblta:.:te .i b ;, u i n � 3 s ,  secured by original patents . . C. H .  
K!rkpatr!ck ,  Lufayette, lUll .  

See N .  F .  Bnrnham's Turbine Water Wheel Ild
Yertlsement, next week , on page 1 3 .  

Diamonds and Carbon turned and shaped for 
Scientific purposes j also, Glaziers' DIamonds manufac
tured and reset by J. Dlck!nson . 6D lassau Street . N.  Y .  

2nd Hand Engines and lloilers for Sale a t  Low 
Prices. Address Jun!us Harr!s, T!tusv!!le . Pa. 

The " Lehigh" Emery Wheel. A new P'atci'it. 
Address Lehigh Valley Emery ""heel Co . ,  Weissport , Pa .  

Stcam and 'Vater G auge and Gauge Cocks Com
bined ,  requiring only two holes i n  the Boiler, used by all 

boiler makers who have seen It, $15 . II!!lard & Holland, 
57 Gold St. , New York . 

A Valuable Patent of Cast Iron for Sale or on 
royalty.  Box 54, "restchester, Westchester Co . •  N. Y .  

For mind Fastenings, Securely locking lllinds, 
top and bottom, preventing �agglng, warping, and rat
tHng, addre's PhiHpp WeIgand . Westchester. Westcbes· 
ter C o . ,  N. Y. 

Rubber and Oak Tanned Leather lleltlng'.
Greene,  Tweed & C o . ,  18 Park Place, New York . 

Pipe and Bolt Threading Machines. Prices from 
*80 up.  Addres3 Emp!re Manufacturing Company, 48 
Gold Street.  New York .  

Johnson's Universal Lathe Chuck. Medal award
ed by the FrankHn Institute for " durabiUty. firmness, 
and adaptation to variety of work . "  Lambertvll1e Iron 
Works . Lambertv!lle. N. J .  

For best Bolt Cutter, at greatly reduced prices, addre ss H .  B. Bl'own & Co . ,  25 WhItney Avenue,  New 

Raven Conn. 

llolt Headers (both power and foot) and Po wer 
Rammers a specIalty. Forsa!th & Co. , Manchester, N . H . 

Hydrant Hose Pipes and Screws, extra quality, 
very low. Send for prIces . BaHey, �'arrell & Co . ,  Pltts
burgh , Pa. 

Amerioan Metaline Co., 61 Warren St., N.Y. City. 

Grindstones, 2,000 tuns stock. Mitchell,Phila.,Pa. 

Small Tools and Gear Wheels for Models. List 
Irae. Goodnow " Wightman. 2S Cornhll1. Boston. Mas •.  

Peck's Patent Drop Press. Still the best in use. 
Address Mllo Peck. New Haven. Conn . 

The " Sclenti,1lc Amencan " Office, New York, is 
IItted with the M!niature Electrle Telegraph. By tcuchlng 
little buttons on the desks of the managers signals are senT 
tc persons !n the various departments of the establish· 
ment. Cheap a.nd effective. Splendtd tor shops, otlice8� 
dwellings . Works for any distance . PrIce $6. with good 
Battery. F. C. Beach & Co .• 246 Canal St . •  New York. 
Makers. Bend for free illustrate .. Catalogue . 

Hotchkiss Air Spring Forge Hammer, \Jest ill the 
market. PrIces low . D. Fr!sb!e & Co . . New aaven. Ct . 

For Solid Wrought-iron Beams, etc., see adver
tisement. Address UnIon Iron Millo, P!ttsbnrgh , Pa. for 
lithograph. &c.  

Spinning RingS of a 6!uperior Quality-Whitins
ville SpInnIng Ring Co . •  Wh!t!""vllle. Mass . 

All Fruit-can Tools, Ferracute W k's,Bridgton,N. J. 
For best Presses, Dies, and Fruit Can Tools, Bliss 

" WUliams .  cor . of Plymouth and Jay, Brooklyn, lIT .  Y .  
Mechanical Expert i n  Patent Cases. T.  D.  Stetson, 

23 Murrav St . .  N ew YorI;: o 
For Solid Emery Wheel!! and Machinery, send to 

the Union Stone Co. ,  Boston, Maas . •  tor circular. 

Faught's Patent Round BraIded Belting-The 
Best thing ont-Manufactured ol>.ly by C. W. Amy, SOl & 
S03 Cherry St. , PhHadelphia. Pa. Send for Circular. 

Hydranlic Presses and Jacks, new and second 
band. Latues alld Macruucry for PoUshlng and BnJIlnll 
Metal8. 1£. Lyon. 470 Grand Strpet !\l ew Y ork. 

The Lester Oil Co., 183 Water St., N.Y., Exclusive 
Manufacturers of the renowned Synovia! Lubricating OU. 
The mOBt perfect and economIcal Inbrlcant In existence. 

Send for Circular. 

For 13, 15, 16 and 18 inch Swing Enaine Lathes, addrelll Star Tool Co. ,  Provldillce, R. I. 

J eitutifie JmtrieJI. 
Three Second Hand Noms Locomotives, 16 tuns 

"ach ; 4 ft. 8" inches gauge, for .ale by N. O. & C. R. R.  
Co . •  New Orleans. La.  

Agents.-l00 men wanted ; $10 daily, or salary · 
,el!!ng our new goods. Nonlty Co . ,  gOO Broadwav , N . Y ,  

For Tri-nitroglycenn, Mica lllastiug Powder, 
Electr!c Batter!es. Electr!c Fuses, Exploders . Gntta Per
ella lnsulated Leading Wires, etc . ,  etc . ,  etc . •  result of 
seven years' experience at Hoosac Tunnel, address Geo. 
M .  Mowbray, North Adams,  Mas8 . 

Genuine Concord Axies-llrown,Fisherville,N.H. 

Temples and Oileans. Draper, Hopedale, Mass. 
Price only $3.50.-The Tom Thumb ElectrIc 

Telegraph . A compact worl<1ng Telegraph Apparatus, 
(or sendIng messages, makIng magnets the electriC I1ght, 
giving alarms, and various other purposes. Can be put !n 
operation by any lad. Includes battery, key, and wires. 
11 eatly packed and sent to all parts of the world on receipt 
�f price. F. C .  Beach & Co .• 240 Canal St .• New York. 

Machinery Wanted-Edging, Milling, and other 
Gun Machlnej wanted, new or second han d .  Address E . ,  
Box 1758 , Ne w York . 

Single, Double and Triple Tenoning lIfachines of 
superior construction. Martin Buck. LelJanon. N. H .  

S. W. & CO. will find a recipe for black fin
ish on German silver instruments on p. 283, vol 3t. 

-W. H. S. will find a �ecipe for fine olacking on 
p. 288, vol. 31.-J. G. will find a recipe for hair 
stimulant on p. 363, vo!. 31.-R. can clcan his rusty 
guns by using the method deilCribed on p. 2\19, vol. 
31.-A. C. C. can stereotype by the paper process 
as described on p. 31J3, TOI. 3O.-J. ll. J. can cement 
marble to granite by using the preparation de
scribed on p. 251, vol. :n .-J. n., Jr., will find a 
full description of colored glass on p. 43, vol. 32.
W. H. H. can "reserve eggs by the p rocess de
scribed on p. 219, vol. 31,-F. W. A. can mend 
cracks in cast iron stoves with the cement de
scribed on p. 409, vol. 31.-J. C. J. will find direc
tions for making picture can vases on p. 75, vol. 32. 

-H. L. W. and others will find a description of the 
production of gelatin relief plates on p.  2j�, vol. 
3Z.-W. S. H. will find directions for gilding with 
leaf on p. 317, vol. 31.-W. B. can bronze iron arti
cles by the method described on p. 283, vol. 31.-J. 

K. A. 'wili find a recipe for a depilatory on p. 362, 
vol. 32, and for indeliblc ink on p. 111, vol. 27.-J. 

McS. should consult Bourne " On the Scre w Pro · 
peller." 

(1) L. J.  asks : 'Yhat composition can l ap· 
ply to an i rregularly shaped brick wall, so as to 
protect the mortar etl'ectllally from the effects of 
the vinegar generated in apple pomace ? A. Coat 
with tar. 

(2) J. H. H. asks : What will remove so· 
called indelible ink from linen without injury to 
the fabrlc? ,A. Marking inks containing nitrate of 
silver may be removed by rubhing the spot with a 
little cyanide of potassium; bnt it is weli to cau
tion I,hose who use this latter salt for this purpose, 
as it is a dangerous corrosive poison and should be 
handled with the greatest care, always avoiding 
any p03sibility of its getting into an open cut. 

(3) A. '1'. asks : Which is the best extern al 
coating with which to paint a cask in which soda 
water is to be charged and kept for six or seven 
month� ? The coating should prevent the escape 
of carbonic acid gas. A. The carbonic acid would 
make its escape through Ilny snch coating on a 
cask. 

(4) A. B. H. says : Along the Missi8sippi 
river, where the water is used for drinking pur
poses, It is the custom to draw twenty or thirty 
gallons, which is put into a large earthen ve3sel, 
and then a teaspoonful of powdered alum is added 
and stirred up with the water to clarify it and 
throw down the sediment, which it does effcctual
Iy. How does it act ? A. The sulphuric acid of 
the alum unites with the lime held in solution in 
the water, and forms an insoluble sali which p re
cipitates, and in settling carries down the other im
purities with it. 

(5) H. E. N. asks : Where can I find a de
scription of Pettenkofer's method for Il.timating 
the carboniC acid and ammonia in the air ? A. 
Consult Angus Smith's work entitled " Air and 
Rain." 

(6) W. 'V. F. asks : 1. What is the gravity 
of a body which weighs 000 Ibs. at the earth's sur
face, at the distance of 3 miles in the air ? A book 
states that, at 1,656 m iles, any objeot would lose � 
of its weight. Please give a simple rule to work 
this. ;\. The question is solved hy the equation : 

(R+W (1=(1' -
R" where a is th� intensity of gravity at 

the hight required, (I' its intensity at sea level, R= 
radius of the earth. h=the hight desired. If (1=32 
feet, H= !OOO miles. h=I656 miles, then 32=(1' 
(lliOO + 1656)' 
--- - , and g'=16 feet, which is one half its (4000)' 
value at sea level. 

(7 )  R. asks : Will an ordinary gas meter re
gister more without tho gas being lighted than if 
it is lighted, the burners in each oa8e being open 
alike? A party connected with one of the gas 
companies of New York has been appealed to, and 
he states ae the result of experiments that about 4 
per cent more gas passes through the burners when 
unlighted than when lighted. Is this correct ? A. 
The difference in rate Is due to the ditference in 
densit) and temperature of the unlighted gas and 
the products of combustion. 

(8) M.  W. M. ask!! : What iii the lIimplest 
and moet ell'ective hygrometer now in u.e,and how 
can 1 make one ? A. Place side by side two accur
ate thermometers, the bulb of one of which shouid 
be covered with muslin and kept constantly moist 
by means of a string or small wick which dips in
to a rei!ervolr of water below. Evaporation takes 
place from the m.lN.ed bulb w.llioh de-

pends upon the dryness of the air ; and by the 
coldness thus produced, the mercury in the ther
mometer is correspondingly depressed. By com
paring the difference between the two thermome
ters, and referring to a published table, you can 
easily determine the dew point, etc. 

(9) J. W. D. E. asks : Is there any kind of 
cement or other substance that would render a 
wooden vessel impervious to air and water under 
a pressure of from 2 to 4 atmospherel! ? A. You 
failed to state for what purpose the cask is intend· 
ed to be used, or the nature of Its eontent�,wheth
er liquid or gaseons, or the conditIOns of tempera
ture. It is obviously necessary that all this should 
be known before any one cement can be recom
mended. 

(10) 'V. P. K. asks : 1. Can borax be used 
for toning photo print;; in lieu of gold ? A. Borax 
has been used with chloride of gold, in place of 
carbonate of soda. 2. What can cheaply replace 
gold chloride ? A. The old process of sulphur 
toning is sometimes employed for cheap prints ; 
but although the tone produced by this method 
bears a close resemblance to that produced by the 
gold bath, it renders the picture less permanent. 
The process of sulphur toning consists in adding to 
the fixing bath of hyposulphite of soda, on im
mersing the print therein, a few drops of acetic 
acid, which renders the bath opalescent. This is 
due to the liberation of sulphur in a very finely 
divided condition. 

What can be used in a small blast lamp furnace ? 
A. Alcohol. 

How can I mount a thin glass electrical wheel so 
that it &hall run truly, the center hole being small? 
A. Piace at each side of the plate a small thick 
disk of hard rubber, fastened securely to the 
axle, and having between it and the plate a thin 
washer of soft rubber, the same size as the disk. 

(11) J. H. asks : 1 .How can I distinguish an 
imitation from a real diamond ? A .  In the case of 
certain silicates, hydrofluoriC acid would answer 
by attacking them: but in the case of various 
other imitations, it would be necessary to resort 
to other measures, such as specific gravity, dif
ference of refrangibility of light, etc. 2. Would 
fluoric acid act on a real stone ? A. Hydrofluoric 
acid is without action on the diamond. 

(12) C. F. G. asks : What is the best kind 
of iron for electro-magnet cores ? A. Swedish 
charcoal iron. 

( 13 )  W. O. asks : Will a lightning rod be 
safe if it runs down inside of a barn, boxed up ? 
I built an addition to my barn on the �ide whore 
the rod formerly went down on the outside, leav
ing the rod where it was, and boxiLg it. A. If the 
rod was �afe before, it is so now. The m ain thing 
is to make a good ground connection. It should 
terminate in earth constantiy wet, and have two 
or three long lateral branches. 

(!Ii) L. & D. say : 1. We have a telegrllph 
line % of a mile in length, of N 0. 11 gal vanized iron 
wire, and want to use four 80under�, magnet wire 
No. 23, copper covered. How many cups of 4�X7  
inches Callaud must we use ? A. Twelve cells. 2. 
What is the most suitable battery to use on 70 feet 
of copper circuit f,)r an electric bell, and how 
many cells ? A. SIX cells of IkclancM. 3. What 
kind of battery shall we use for nickel plating ? 
A. Two cells of Callaud. 

(15) J. M. eays : I tried the recipe given by 
W. H. S. on p. 132, vol. 32, for making a cheap gal
vanic battery for plating. I used a quart fruit jar 
and sheot iron for plates. What kind of wire 
should I use ? Wlll it succeed ? A. Use copper 
and zinc pb,tes instead of iron. This will answer 
best for plating. You will find instructions lor 
gold, silver, and nickel plating in recent back num
bers. 

(16) E W. P. asks : 1. In making electro
magnets, is the wire wound on the cores in a cou
tinuous coil, like cotton on a spool, or is each layer 
wound �eparate and the ends afterwards joined to
gether ? A. In a continuous coil. 2. Ill. the Tom 
Thumb battery, is it absolutely necessary to have 
a septum of paper around the zinc plate ? A. Yes. 
3. How large a battery would it take to drive an 
electric engine for a small boat 3 feet long ? A. 
About 150 of Bunsen's large sized cells. 

1. Does the term squaring the circle mllflll find
ing a square of the same area as the given circle ? 
A. Yes. 2. Why will not the square root of the 
area of any cirole give the length of one side of a 
square of equal area ? A. It wlll; but how do you 
measure your circle ? 

(17) B. S. F. asks : 1. How can I make iron 
soft for making electro-magne� ?  A. Anneal it. 
2. Can steel be made softer than iron ? A. No. 

(18) B. B. asks : Please give me directions 
for making a small galvanic battery. A. Take a 
glass tnmbler, and place in the bottom a sheet of 
copper, having an insulated wire attached and ex
tending out of the tumbler. Cover the copper 
with blue vitriol, and suspend a sheet of zinc near 
the top. FiJI the tumbler with water. Connect 
the zinc and copper together for 48 hour"!! Ilnd the 
battery will be reudy for use. 

(19) H. S. J. says : In your issue of April 
7, in aniwer to the question :  " How can I preparc 
mucilage for office use i" you tell F. M. A. to "add 
a little lllUtter sulphate of quinine to it, to pre
vent molding." What is Bllltter �ulphate of qui
nine, and in what does it dill'er from the otficinal 
sulphate ? A.The term Bllltter sulphate of quinine 
probably refers to the bisulphate, which crystal
lizes in thin plates, and not to the normal sulphate, 
which forms silky needles. 

(20) G. C. M. asks : How can I purify fat 
oils ? I have filtered them and obtained them In a 
very clear state, d9priving them of their color, but 
I all at a loas how to rid them of their taete and 
smell. A. Try the addition of a very smali quan. 
tity of lodate of calcium, and allow to stand 24 
h.Ul'I! or mere bef.ol'e ftlteJtng. 

(21) G. W. H. says : 1. I want to light gas 
by electricity. What iiize and length of platinum 
wire shall I use for one burner ? A.Of the size of a 
pin and haH an inch iong. 2.1 want to make an elec
tro-magnet to lift a smai! �ei!'ht. What sized wire, 
and how much, shall I wind on it ? A.Seventy-1lve 
feet of No. 14 copper wire. 

(22) W. J.  T.  says : I have j ust finished th e 
construction of a Rhumkortf coil ; it gives a severe 
shock but no spark unless the ends of the second
ary wire are almost toucbing, when a minute spark 
is perceptible ; and the increa!e of battcry power 
does not increase the iength of spark. The coil is 
constructed as follows : Primary wire, No. 16,cop
per, about 150 feet, cotton covel·ed. Secondary 
wire , 7,000 feet No. 24 American gage, copper, not 
covered, but wound so that a paraffined cotton 
thread of the same size as the wire is interposed 
between each coil. Each layer of secondary wire 
is insulated from the sucoeed!ngone, by two thick
nesses of paraffined paper, care being taken that, 
at the ends of the coil, the wires did not slip over 
the in.ulating paper and s(;) come in contact. The 
core consisted of No. 20 annealed iron wire, %: inch 
in diameter and 10 Inches long, cemented together 
with paraffin and Introduced in the primary wiro. 
The condenser has 60 sheets tin foil, 5xll inches, 
laid between paraffined paper 7x11, and propcrly 
connectod with the two parts of the circuit break
er. What is the trouble ?  Probably the first thought 
that would occur to you would be that the con
denser was either improperly made or improperly 
connected with the primary wire; bnt that is not 
the case, as the same condenser works well with 
another coil in w hich the secondary wire is some
what finer, but no longer. A. Use No. 40 wire for 
the secondary coil. 

(23) A. W. asks : Is a quanti ty of friction
al electricity as intense as a Similar quantity of 
voltaic electricity ? A. Yes, very much more. 

(24) A. R. says : 1. A Russian claims to 
have invented an electric light : A small tube of 
glass is filled with a pencil of charcoal, the air is 
exh'lusted. and the tube hermetically sealed. A 
moderate current of electricity is then passed 
through the charcoal f rom an ordinary electro
magnetic machine, causing it to glow WIth a very 
brilliant, but at the same time soft, light. It is 
stated that the charcoal lasts for an indefinite 
period, and that the current required is so small 
that two hundred of these lights can be easily 
maintained by a single machine. Does such an 
apparatus require two carbon points slightly sepa
rated, or is I he carbon in one piece, 1llUng the tube 
as described ? A. Two carbon pencils arc u sed. 
One is attached *<> one pole of the machine, ant!. the 
other to the other. 2. What is meant by the singl e 
machine ? A. A single maohine means SImply one 
machine. No such results as claimed can be at
tained. 

(25) G. J .  W. asks : How can I dye kid 
gloves black or brown ? A. The dyes may be ap
plicd either by immersion or by brushing ov"r the 
snrface. The latter method is more ordinarily 
practised. 

(26) 'V. B. ask s : W hat is suitable for stain 
ing a brick wall cherry red, so that it will hold its 
color ? A. It is the practice to paint such walls. 
Clay can be so stained by oxide of iron, but not the 
finished brick. 

(27) E. E. M. says : I have a work on elec
tricity which tells me that a hollow coil of wire, 
through wh ich a current of electricity is passing, 
will draw in an iron bar. I have been trying to 
make such a coil, but have failed. Will you give 
me the proper directions ? A. Take a smail rod of 
wood 4 inches long, and fasten at each end a disk 
of wood 2 inches in diameter. Wind copper wire, 
covered with cotton in closE' spirals, over the rod 
and between the two disks, filling the entire space. 
Then remove the coil and you have the helix. 
Now connect the two ends of the wire of the helix 
with the poles of a battery of two large Bnnsen's 
cdls,and the coil wili attract 11 small iron bar to its 
center. 

(28) J. G. '1'. says : 1. I wish to bring a 
stream of water from a reservoir, in a l inch piPIl, 
down a hlll and across a level to the bottom of the 
hill. The fall is IOU feet. How high will it throw 
the water at the foot of the hlll ? . A. If your pipe 
is smooth inside, has no sudden bends, and is not 
too long, and you place at its lower end a conical 
jet of small aperture, you may throw it half the 
hight of the fall, or a little more. 2. How high 
would it throw water if the length of the pipe 
were 600 feet? A. For such a distancc you will 
need a pipe of larger diameter, otherwi>c you may 
not thro w the water up more than 20 feet or there
abouts. 3. How much pressnre will there be on 
the sqnare inch under 60 feet head and 100 feet 
head respectively ? A. At 60 feet 26 Ibs., at 100 
feet 43 lbs., provided the water is at rest ; when 
rnnning,the pressure becomes much less, and then 
depends on the velocity of the fiow and the d i�' 
tance from reservoir. 

(29) W. P. D. asks : How can I calculate 
the amount of air ln a given quantity of water, at 
ordinary temperatures and pre!'8nres ? A. Water 
at the moderate temperature of 68° Fah. and 30 
inches barometric pressure (15 1�8. to the sqnare 
inch) contains 0'042 volumes of air, or a little 
over 4 per cent ; a cubic foot (1 .723 cubic inches) 
will contuin 72J.\\ cubic in ches of air. But the ajr 
dilIers from the ordtnary air in that, while the h,t
ter comist� of 4 parts of nitrogen to 1 of oxygen, 
tbe air contained in the water con�iBts of 1 part 
nitrogen to 2 of oxygen. When the temperatnre 
descel ds, the water diesolves more a! r ;  at 50° Fah. 
the proportion is C'05 parts or 5 per cent, at 32°, 0 06 
or 6 per cent. When the tem perature ascends, the 
air is driven out : while, when the pI'essure in
creases, the volume of air contained is exaCTly 
proportIonate to the pressure, 80 that, at 2 atmo
spheres or 30 Ihs. pressure, water will diseolve 8 
per cent of air, at 6 atmospheres or 90 lbs., lU per 
cent, ete. 
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(30) B. B. a�ks : Whb t is the proper quan

tity of soda and tartaric acid to be used to a pound 
of fiour ? A. Use 2 scruples bicarbonate of soda 
and 4� drachms cream of tartar. 

(3l )  J. H. C. asks : How can I amalgamate 
nickel and mercury ? The nickel melts at a very 
high heat and the other is fluid at common tem
perature aud is very volatile at a high heat. A. 
Nickel does not form an amalgam with mer Jury. 

(32) A. S. L. asks : 1. How can I make ni
trate of silver (for pbotograpby) out of good 
coin silver ? A. D issolve the coin in pure nitric 
acid and evaporate the solution to dryness. Ignite 
tbe "esidue until all of the nitrate of copper is de
composed. The residue is next to be exhausted 
with pure water, and the solution filtered and left 
to cryst I l l ize. These crystals sbould be redissolved 
in distilled water and re-crystallized. 2. How can 
I make gol d solution (for the toning batb) out of 
coi n gold ? A. Place the coin in any convenient 
vessel, and pour over it a little nitric acid mixed 
two and on e balf  times its wClght of hydrochloric 
acid and three times its weight of water; digest at 
a gentle heat, but do not boil the aeid, or much of 
the chlorine will be driven off in the form of gas. 
A t the ex piration of a few hours add a fresh por
tion of nitrc�'.Jydrochloric acid, the same as at first. 
Cominue this until the coin is completely dis
sol ved. 'l'hen decant into another vessel careful· 
ly, so as not to distu rb any sediment of chloride of 
silver at tbe bottom of tbe vessel. Next, dilute 
largely with distilled water, and add a filtered 
aqueous solution of common sulpbate of iron (6 
parts to 1 of golc' ) .  Collect the precipitated gold, 
wbich is now free from copper, and dissolve in 
aqua regia as at fi rst, and cvaporate to dryness on 
It water bath. 

(33) H. L. N.  ask s ; How can I best remove 
ink spots from writing paper, 80 as not to injure it? 
A. Wash with a camel's hair brush dipped alter
nately in oxalic acid and cyanide of potassium. 

(34) L.  F. B. says. as to the hight at which 
a trce has to blO cut so tbat its top will strike a 
given point on thc ground : Square the hight of 
tree and the given distance from tree to point. 
Divide the difference of these squares by twice the 
hight of tree, and the quotient will be the hight 
from the ground where the tree has to be cut. Ex
ample : H ight of t l'ee,= 60 feet, distance of point 
to tbe tree 20 feet ; tben u02 ",3,600, 202=400, differ
ence=3,2oo. 3,200 + (2 X 60)=26'u feet. 

MINERALS. ETC. -Specimens have been reo 
ceived from the following correspondents,and 
examined. with the results stated : 

We have received a handsome stereoscopic pic
ture made by Mr. E. H. Train, photograpber, Hele
na, Mon. Ter., of octohedral crystals of gold. It 
was sent by Cbarles Rumley, Esq.-A specimen of 
galena bas been received, inclosed by a mineral 
supposed to be kaolin. It was, in fact, sulphate of 
barytes or heavy spar.-N. J.-It is clay, with some 
carbonaceous matter and a trace of oxide of iron. 
-Po F. T.-It is spiegeleisen, a klnd of cast iron 
containing a large p8rcentage of manganese and 
used in maklO g  Bessem"r stee\.-J. A. T.-No. 1 is 
hematite coated with crystals of ferruginous 
quartz. No. 2 is wulferite. No. 3 is analcite.-G. 
G. D.-It is mispickel, and consists of arsenic 46 
per cent, sulphur 20 per cent, and iron 34 per cent. 
It possihly contains some cobalt, but the samples 
sent were too small to determine tbis. It has pre
vionsly been found at Franconia, J ackson, and 
Haverhill, N. H.-). A. B.-It is pyroxene, a sili
cate of lime, magnesia, i ron, and manganese. The 
percentage of iron 13 not large enough to make it 
valuable as an ore.-R. T. P.-It is a mixture of 
clay with grains of quartz ann felspar.-S. L.-It 
is a portion of a large octoh edral crystal of iron 
pyrites.-C. H. W. Jr.-It is white crystaline lime
stone.-G .  W. B.-There was rot sufficient for com
plete analysis, but tbere was found to be some 
chloride of sodium or salt, some sulpbate of iron, 
and oxide of iron.-F. H. McK.-It is a mixture of 
silex and mica, and appears Similar to powdar 
from rock. underlying the coa\. 

COMMUNICATIONS RECEIVED, 

The Editor of the 8cmNTIFIC AMERICAN ac
knowledges, with much pleasure, the receipt of or
iginal papers and contributions upon the following 
subjects : 

On Decay of Teeth. By E. D. P. 
On the Mouths of the Mississippi. By O. P. S. 
On the Inventive Power. By A. A. M. 
On Lightning. By D. B. 

On Powder !Ifill Explosions. By C. H. R. 
On Fire Escapes. By L. K.  Y. 
On the SCIENTIFIC AMERICAN. By D. B. 
On the Iron Horse. Dy P. H. R. 
On the Potato Bug. By T. A .  C. 
On the Fireless Locomotive. By P. G. W. 

Also enquiries and answers from the following . 

E. H. S . -T .  J. F . -A .  L. P.-J.  B. J . -1I1. R . -C . C . J .  
-H . C .  T . -J. S .  B . -W. C .  B . -A. E .  Z . -A. L .  F . 
W. H .  G . -H .  K . -W .  H. L . -C .  H. C . -G . 111. M . 
C .  & N . -J.  P .  H . -E . M .  B.  

HINTS TO CORRESPONDENTS. 
CorrespondeIts whose Inquiries fall to appear 

should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de
clines them. The addreB8 of the writer should al
ways be gIven. 

Enquiries relating to patents, or to the patents
b:lity of Inventions, assignments, ete., will not be 
published here. All such questions, when Inltials 
only are given, are thrown Into the waste basket, as 
It would lUl half of our paper to print them all ;  
but we generally take pleasure In answering briefly 
by mail, if the wrlter's addreBB is given. 

Hundreds of enauirles analOirous to the following 
are sent : " 'Vho furnishas information as to water 
wheels ? Who makes the most accurate water me
per ? Who buys sumac ? Who makes mercury air 
tumps ? Who sells the best blower for using with a 

J titttfifit �mtritatt. 
cupola ?" All such personal Inquirtes are printed. 
as will be observed, In the eolumn of "BuSiness 
and Personal," whioh is specially set apart for that 
purpose, subject to the charge mentioned at the 
bead of tbat ')olumn. Almost any desired infor
macon can in this �ay be expeditiously obtameil 
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I N D E X  O F  I NV E N TI O N S  
POB wmOB 

LeUer. Patent of the United State. were 
Granted In the Week endlq 

May 25, 1875, 
AND EACH BEARING THAT DATE. 

[Those marked (rl are reissued patent.B . l  

AddressIng machIne. H .  H .  Herr . . . . . . . . . . . . . . . • . .  163, 773 
Advertlslng devIce, C .  W. Reed . . . . . . . . . . . . . . . . . . . . 163 ,608 
Alarm, burgler, F. H .  Hunter . . . . • . . . . . . . . . . . . . . . . . .  163,779 
Apple parer, E. L. Schauck . . . . . . . . . . . . . . . . . . . . . . .  163,813 
Axle box, F .  Kel.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 , 763 
Baby tender and crib combined, A. Baird . . . . . . . .  163 ,625 
Bale tie, J. M. Goldsmith . . . . . . . . . . . . . . . . . • . . . . . . . .  163 ,649 
Bale tie, J. N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163,815 
Bale tie, cotton. J. W .  PhUp . . . . . . . . . . . . . . . . . . . . . . 163,803 
Barrel faucet attachment, A. Zoller . . . . . . . . . . . . . . .  163, 717 
Barrel making machine, J .  Y. Chapman . . . . . . . . . . . 163,740 
Bcd bottom, W. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163,714 
Bcd bottom. invail<1., Ogborn and Kendrick . . . . . .  168, 684 
Bed bottom, spring, E .  d. Bennett . . . . . . . . . . . . . . . . .  163, 627 
Bed bottom, spring, E •.  P. Carter . . •  "' . . . . . . . .  ' • . . . . .  163 , 574 
Bedstead fastening. W. H .  EllIot (n . . . . . . . . . . . . . . . 6,447 
Bedstead fastening. W. H. Ell!ot . . . . . . . . . . . . . . . . 163,757 
Bell pull , C. Clay. . . . . . . . . . . . . . . .  . . .  . .  . . . . . . .  . . . . . . .  163 , 741 
Blll file,  C. DaViS,  Jr  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,750 
Bird cagc mat, A. B. Hendryx . . . . . . . . . . . . . . . . . . . . .  163,772 
Bolts , rounding ends of, J. Nelson . . . . . . . . . . . . . . . .  163 ,797 
Boot and shoe, laced, P. Plant . . . . . . . . . . . . . . . . . . . . .  163,804 
Box making machine , J. Kisor . . .  , . . . . . . . • . • • . • • • . . .  163,788 
Bre,ving, E. H. Wiegand . . . • • • . . . . . . . . . . • . . . . . . . . . . .  163,8 '�7 
Bridge, Iron. J. B .  Eads (r) . . . . . . . . . . . . . .  6,444 , 6 . 445 . 6, 446 
Bronzing machinc , W. J . .Barber . . . . . . . . . . . . . . . . . . .  168,722 

BUCKet. dInner. F. E. HeInig . . . . . . . . . . . . . . . . . . . . . . .  163,654 
Buckle or fastener, Lockwood and Ware . . . . . . . . . .  163 ,596 
Bullets, swaging, W. D. HilUs . . . . . . . . . . . . . . . . . .  163 , 656 
Burner, argand gas , E .  R. Walker (r) . . . . . . . . . . . . .  6 ,453 
Burner, va.por, Brown and Watkins . . . . . . . . . . . . . . . .  163, 634 

Burner, gas , F. 11. McGeorge . . . . . . . . . . . . . . . . . . . . . .  163 ,600 
Butter·coloring compound, J .  C .  Rorick . . . . . . . . . 163,610 

Butter package, H. W. Campbell . . . . . . . . . . . . . . . . . . .  163,573 

Car axle box, A .  A. Freeman (r) . . . . . . . . . . . . . . . . . . .  6 , �49 

Car brake . J. Y. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163,612 

Car coupl!ng, W. H. Adams . . . . . . . . . . . . . . . . . . . . . . .  163 .718 

Car coupling, P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163, 633 
Car coupUng, Conner and Fritz . . . . . . . . . . . . . . . . . . . . .  163 , 746 
Car coupUng, L. W. Powls . . . . . . . . . . . . . . . . . . . . . . . .  163, 806 

Car·coupl!ng l!nk , J. M. Clem . . . . . . . . . . . . . . . . . . . . . . 163,748 

Car doors, operating, D. R. Hart . . . . . . . . . . . . . . . . . .  163, 770 
Carpet stretcber. A. D. Wlll!ams . . . . . . . . . . . . . . . .  163 , 712 

Carriage, chUd's, W. Wuerz . . . . . . . . . . . . . . . . . . . . . . .  163,715 
Carriage curtain fastelllng. C. P. Ketterer . . . . . . . 163,663 

Carriage jack , R. Eldridge . . . . . . . . . . . . . . . . . . . . . . . . . .  163,756 
Carrlage jack. l'I .  E .  N!ttenger . . . . . . . . . . . . . . . . . . . .  163,798 

CartrIdge box, G. E .  BrIngman . . . . . . . . . . . . . . . . . . . .  163 ,570 
Chain and wheel. power. J .  H. Whitney . . . . • . • . . . .  163 , 832  

Cnatr, pivot, J .  Lemman . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,790 
Chair, tlItlng, J. M. Waters . . . . . . . . . . . . . . . . . . . . . . . .  163 . 705 

ChaIrs, etc . • bottom for, C .  D .  Flynt . . . • . . • . . . . . . .  163, 760 
Cigar box. C. A. Slecke (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  6 , 4.;8 
CIrcuIt closer, electrIcal , L. L. Duerden . . . . . . . . . .  163,753 

Clothes pounder, W .  H. Castle . . . . . . • . . . . . . . . . . . . . .  163 ,739 
Coal hod, J. B.  Drlscole . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 63, 75 !  
Copper bottom for kettles. A .  Cummings . . . . . . . .  163,747 

Corset, L . H. Fay (r) . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  6 , 448 
Corset. C. L .  Olmstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163, 685 
Cotton seed huller , F .  Streuby . . . . . . . . . . . . . . . . . . . .  163 , 702 
CrimpIng machIne .  O. Noack . . . . . . . . . . . . . . . . . . . . . . . 163.602 
Cup. berry . D. W. KnltIln . . . . . . . . . . . . . . . . . . . . . . . . .  163,665 
CyUnder cam . M. J. Carney . . . . . . . . . . . . . . . . . . . . . . . .  163, 738 
Dental fiask , W. C. Tracy . . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,615 
Dental mIrror, T. Cogswell . .  . . . . . . . . . . . . . . . . . . . . . . .  163 ,578 

Dentist's vulcanizing apparatus. H .  M .  Edson . . . .  163 ,755 

Desk. folding seat, U. Smith . . . . . . . . . . . . . . . . . . . . . . 163,611  
DrlII .  steam engIne. J .  Brandon . . . . . . . . . . . . . • . . . . . .  163 ,631 

Drill valve movement, D. Kennedy . . . . . . . . . . . . . . . •  163, 785 
Drying sIzed fabriCS. W. H. Palmer, Jr . . . . . . . . . . . 163,1j{J1 
Eaves trough hanger, J .  F. and L .  Hess . . . . . . . . . . .  163,655 

Elevator, hydrauIle, T. Steblns (r) . . . . . . . . . . . . . . . . .  6 , 459 

Engine governor, steam, A. Kendall . . . . . . . . . . . . . . .  163, 662 
Engine, pm table steam , L .  Sweet . . . . . . . . . . . . . . . . . .  163, 823 

Engine,  steam, C .  W .  Hermance . . . . . . . . . . . . . . . . . . .  163,773 

Engine, rotary, O. Burnett . . . . . . . . . . . . . . . . • . • . . . . . . .  163 ,572 
EngIne, traction, W .  H .  MlIIlken . . . . . . . . . . . . . . . . . . .  163.681 
Engine fire kIndler, F. Beanfaft . . . . . . . . . . . . . • . . . . . .  163 .723 
EngIne osclIIating valve , W. Haddock . . . . . . . . . . . . .  163,651 
Fan,  heUcal cone suctIon, J .  White . . . . . . . . . . . . . . . .  163 ,710 

Fans, mounting, G. Brueck . . . . . . . . . . . . . . . . . . . . . . . . .  163,731 
Fanning apparatus, P .  J .  Bender . . . . . . . . . . . . . . . . . .  163,628 
Fare register, Rummlng and Uderttz . . . . . . . . . . . . . . 163,695 

Felly plate, J. Y. Sitton . . . . . . . . . . . . . . • • . . . . . . . . . . . .  163 , 698 
Fence. farm, Hoffman and Shoemate . . . . . . . . . . . . . . . 163,658 

Fence, iron, M. G .  Freeman . . . . . . . . . . . . . . . . . . . . . . . .  163.761 
Fence post, E .  PowelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,692 
Ferro·manganese, making, A. Jullien . . . . . . . . . . . . . . 163,782 
FIre arm , breech· loadIng, W. H. Elliot . . . . . . . . . . . .  163, 616 
Fire arm, breech-loading, O .  M .  Hobinson . . . . . . . .  163,810 

FIre place,  J. F. Merrlll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163, 678 
Fire plug, water motor, W. W. Harding . . . • . . . . . . .  163,652 

Fracture box,  C. Westerkamp . . . . . . . . . . . . . . . . . . . . .  163,829 
Furnace, heating and ventilating, S. W .  KImble.  16�,786 
Furnace, metallurgic . T. D. Morgan . . . . . . . . • . . . . . .  163 ,795 
Game and other boards ,  C .  F. Morgan . . . . . . . . . . . .  163 ,601 
Game board, Gourn and Vermllye . . . . . . . . . . . . . . . . . .  163 , 630 
Garments, cutting out, K .  McKenzie . . . . . . . . . . . . .  163, 674 

Gas apparatus, Smith and Goldthorp . . . . . . . . . . . . . . . 163 ,817 

Gas purifier, G .  H. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . .  163, �06 
Gas purifier center valve , R .  Briggs . . . . . . . . . . . . . . .  163,569 

Gas retort, W. Smltb . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . .  163 , 818 
Gate, farm, W. H. Pratt . . . . . . . . . . . . . . . . • . • . . . . . . . .  163,698 

Gate . sliding, J. P .  McMurray . . . . . . . . . . . . . . . . . . . . .  163, 675 
Generator, sectional steam, G. H. Starbuck . . . . . .  163,820 

Glassware , making, W. C. King . . . . . . . . . . . . . . . . . .  163 ,787 

Glove fastening. S. W. Glenn . . . . . . . . . . . . . . . . . . . . . . .  163,764 
GraIn binder. J .  H .  Wbltney . . . . . . . . . . . . . . . . . . . . . . .  163 , 830  

Grain tally, S A. Hazelton . . . . . . . . . . . . . . . . . . . . . . . . . .  163 .590 
Harrow , C . Boswell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163,736 
Harvester rake, J. H. Mears (r) . . . . . . . . . . . . . . . . . . .  6 ,454 
Harvester rake, C .  Wheeler, Jr . . . . . . . . . . . . . . . . . . .  168,708 

Harvester rake,  J. H. WhItney . . . . . . . . . . . . . • . • . . . . .  163,831 
Heddle frame. E .  S .  Pike . . . . . . . . . • • • . . . . . . • . . . . . . .  163 , 691 
Hook, mousing. Johnsen & Adams . . . . . . . . . • . • . . . . .  168 . 660 

Hydrant. Flsh"r & FIske . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,759 
InkIng apparatus for hand stamps, D. A. Edsall . . .  163.585 
Inkstand, S. DarUng (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 ,443 
Jack, !!ft!ng. Fayette & Meeker. . . . . . . . . .  . • • . . .  163.647 

Jack . llft!ng. W .  LIvIngstone . . . . . . . . . . • . . . . . . . . . . .  163, 791 

Jib hand. C. W. Clements . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 . 577 

Journal bearing,  etc . ,  C. Wheeler. Jr . . . . . . . . . . . . . .  163,707 
Kettles,  copper bottom for, A. CummIngs . . . . . . . .  163,7-17 
Key fastener. H. Stretcher . . . . . . . . . . . . . . . . . . . . . . . . .  163,822 
KlIn, charcoal. W. Sparrow . ... . . .... . . ... • . . .. . .. . .  163. 700 
Label bolder. C. F. Barker . . . . . . . . . . . . . . . . . . . . . . . . . .  163,566 

Ladder, extensIble fire, J .  M. Birchler . . . . . . . . . . . . .  163,725 
Ladder, extensible fire, Covel , Chace . &  Weaver . . 163,500 
Lamp chImney. O. D. Warfield . • . . . . . . . . . . . . . . . . . . . .  163, 826 
Lathe dog, C. B. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163,640 

Lathe rest. J. E. F .  Leland . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,670 
Lathe planing attachment, A. Hofl'man . . . . . . . . . . . . 163,657 
LightnIng rod standard, Reyburn & MarUn . . . . . . . .  163,807 
Liquids. filtering. T. R .  Sincialre . . . . . . . . . . . . . . . . . . .  163,814  

Lock for bags. etc . • G .  BernheIm . . . . . . . . . . . . . . . . . .  163, 629 

Lock, permutation, E. Grah . . . . . . . . . . . . . . . . . . . . . . . . .  163 , 767 
Loom, J. L. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,799 

Loom harness frame, Casey, Auel , & Johnson . . . .  163,57;) 
Loom harness motion, G. Crompton, (r) . . . . . . . . . . .  6 , 442 
Loom shuttle ,  J .  Rigby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163. 609  
Loom shuttle bInder, A .  Mallory . . . . . . . . . . . . . . . . . . .  163 .671 
LubrIcator. C. E. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,591 

Man bag fastener. R . Lee . . . . . . . . . . . . . . . . . . . . . . . . . . 163, 789 
Meats, pre3ervlng, W. C. Marshall, (r) . . . . . .  6,451 , 6 , 452 
MlIklng tube, S. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  163.816 
Mm , feed, O .  B .  Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,654 

Millstones,  dreSSing, Savage & Colema.n . . . . . . . . . . .  163, 811 

�loldlng machine ,  Peet , Poland , & WlIlls . . . . . . . . . .  163 , 604 
Moldings, enameUng, W. Wallick . . . . . . . . . . . . . . . . . .  163 , 82!) 

Motion for macblnery. stop , J. W. Askle . . . . . . . . . 163,624 

Motor, J. G. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,689 
Mowing machine, 'Vheeler & Case . . . . . . . . . . . . . . . .  163 , 709 
MusIc leaf turner. Cohen & D ietz . . . . . . . . . . . . . . . . . . . 163, 637 
Musical keys, trlmmlng of, M .  Pratt , (r) . . . . . . . . . .  6 . 455 
Nall blanks, makIng, T .  T .  Wood . . . . . . . . . . . . . . . . . . . 163 , 6  9 
Nails , headlng. T. T. Wood . . . . . . . . . . . . . . . . . . . . . . . .  163, 620 
Net, fiy, L. B. & G. W. Lee . . . . . . . . . . . . . . . . . . . . . . .  163 ,668 
Organ attachment, reed, H. R. Moore . . . . . , . . . . . . . .  163,682 
Overalls,  S. Deutsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16;\ ,751 
OxIde of zinc , makIng white . J. G. Trotter . . . . . .  163,704 

Packing for pistons. steam. C. L. Eastman. . .  .. 163, 584 

Packing machine , A. Ralph, (r) . . . . . . . . . . . . . . .  . . . .  6 , 457 
Painting machine, W. W. Marsh . . . . . . . . . . . . . . . . . .  163, 598 

Pantaloons. shaping, J. Kraft . . . . . . . . . . . . . . . . . . . . . . .  163,66fi 

Pantaloon s ,  shaping. Viets & Shaw . . . . . . . . . . . . . . . . . 163 ,617 
Paper and cloth , uniting, C. H .  Denison . . . . . . . . . .  163,582 
Paper pulp engine, F. A. Cushman . . . . . . . . . . . . . . . .  163, 638 

Paper pulp-grInding cyUnder, C. J. Bradbury • . . .  163.723 

Paper ruUng machine. W. O. Hickok . . . . . . . . . . . . . . .  163.777 
Pavement. wood, FlIbert & Holrman . . . . . . . . . . . . . . .  163,758 

Pianoforte, uprIght. B. E. Colley . . . . . . . . . . . . . . . . .  163 , 745 

Pipes, JoInt for lead. A. B. Goodall . . . . . . . . . . . . . . . . 163,588 
Plane Iron, J .  J. Ralya (r) . . . . . . . . .  . . . . . . . . . . . . . . . .  6 ,462 

Planing machine ,  C. B. Beall . . . . . . . . . . . . . . . . . . . . . .  163 .567 
Planing machine, C. R. Patterson . . . . . . . . . . . . . . . . . .  163,802 

Planter, cotton seed, J. Dana . . . . . . . . . . . . . . . . . . . . . . .  163,748 
Planter, potato and seed . W. H. WhItman • . . . . . . . .  163 , 711 

Plow. swivel . J .  Hapgood . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 , 589 
Plow. wheel, Keys and De Mler . . . . . . . . . . . . . . . . . . . .  163,595 
Plows, row gage for, W. E. Stan!ey . . . . . . . . . . . . . . . .  163,701 

Pocket book fastenIng, L. ?tIesser . . . . . . • . . . . . . . . . . .  163 , 794 

Press,  cotton, T. D. Power . . . . . . . . . . . . . . . . . . . . . . . . .  163,805 
Press, hydrauUc, C .  Peper . . . . . . . . . . . . . . . . . .  163. 606, 163 . 607 
PrInter' s galley, H. H. Mc WlIUams . . . . . . . . • • • . . . . .  163,677 

Propeller. steering. W. F .  Zoehe . . . . . . . . . . . . . . . . . . .  163 . 716 
Pump, D. J. Gorton . . . . . . . . . . . . . . . . • . . . • • • . . . . . . . . . .  163.766 

Punching machine,  C. A. Corman . . . . . . . . . . . . . . . . . . 163,579 
Quicksilver, saving, J. 'V. Varney . . . . . . . . . . . . . . . . . .  163 ,616 
Radiator, steam, S. J. Geoghegan . . . . . . . . . . . . . . . . . .  163 ,763 
Radiator. steam . G. B. RIggIns . . . . . . . . . . . . . . . . . . . 163 , 808 
Rallway head stop mechanism, R. W. Hunton . . .  163, 593 
Railway rammer head, M. A .  J. Wimpee . . . . . . . . . .  163, 835 
Rallway switch . street , G. T .  Jacobs . . . . . . . . . . . .  163 .780 

Railway tunnel ventlIation, J. DIxon . . . . . . . . . . . . .  163 , 643 

Hefrlgeratlng apparatus, G.  H. Chinnock . . . . . . . . . .  163, 576 

Regulator with dash pot, pressure . Ball & Fitts . . 163 , 721  

Regulator wIth safety valve, pressure,Ball & Fitts 163 , 720 

Ru1.Jber hand, R. I. Patterson . . . . . . . . . . . . . . . . . . . . . . .  163 , 68 8  

Rudder post bearing. J .  N .  Bltting. S r  . . . . . . . . . . . . .  163,726 

Saddle spring, C. H. HarrIs . . . .  . . . . . . . . . . . . . . . .  . .  163 .76� 
Safe, etc . ,  fir. l'roof, W. A. Shepard . . . . . . . . . . . . . . . .  163 ,614 

Sails , reefing. I. Solomon ' 0 '  . . . . . . . . . . . . . . . . . . . . . . 163 , 8 1 9  

Sash holder. W .  B .  BlacKman . . . . . . . . . . . . . . . . . . . . . .  163,727 
Sash holder, R. R. CalkIns . . . . . . . . . . . . . . . . . . . . . . . . .  163.685 
Saw.fiUng machIne, WIlSOll & Noble . . . . . . . . . . . . . .  163 . 834 
Saw·settlng machIne, Heunsch & Beyer . . . . . . . . . . . .  163, 776 
Scalrold. W. Burge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163,733 

Scraps or offal . etc . ,  treating, G .  S. Allyn . . . . . . . . .  163 , 565 

Seat, school . B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,622 
Seat, scbool ,  I. N. Pterce . . . . . . . . . . . . . . . . . . . . • . . . . . .  163 . €O5 
SewIng machIne, G .  S. & A. L .  Darl!ng . . . . . . . . . . 163,639 

Sewing machine rumer, J. D. Sourwlne . . . . . . . . . . . 163,699 
Sewing machine table hInge , H. B. KeIper . . . . . . . .  163 . 661 

Sbeet metal, dip for formIng, H. Martyn . . . . . . . . . . .  163, 793 

Shlngl!ng bracket, A. P. Fletcher . . . . . . . . . . . . . . . . . .  163.587 
ShIrt. J. C. Dunham . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • 163, 64·1 

Shovel . coal , J .  D .  Tallmadge . . . . . . . . . . . . . . . . . . . . . .  163 , 703 

Shutter bower. etc . .  G. F .  S. & C .  Zimmerman . .  163 . 6.1 

Sign, lIIumlnatlng, C .  H. Seawell . . . . . . . . . . . . . . . . . . .  163 , 697 

Skirt supporter. M. P.  Bray . . . . . . . . . . . . . . . . . . . . . . . .  163 . 780 
Sleigbs. thlII coupl!ng for, C. H. Johnson . . . . . . . .  163,781 

Soap , variegating. G .  C. Wenzel.  . . . . . . . . . . . . . . . . . .  163 , 8'Z8 
Soap. Impalpable. J. P. Brl an . . . . . . . . . . . . . . . . . . . . .  163.571 
Spark arrester, locomotive,  A .  Berney . . . . . . . . . . . .  168, 568 

Spectacles. J. Gall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 , 648 
SpInning machIne spindle. Rabbeth et al. (r) . . . . . .  6 . 456 
Spool holder. C. T .  Cleaveland . . . . . . . . . . . . . . . . . . . .  163, 742 
Stair curves. scrIbing, A. Beck . . . . . . . . . . . . . . • • . . . . .  163 ,626 
Stamp·lnklng applratus. D .  A. Edsall . . . . . . . . . . . . . 163, 585 
Starch lubrican t.  III . E. Roblnson . . . . . . . . . . . . . . . . . . 163.809 

Stave Jointer, J. J. Ralya (r) . . . . . . . . . . . . . . . . . . . . . . .  6 ,46 1  
Steamer and boBer, C .  Busch . . . . . . . . . . . . . . . . . . . . . .  163. 735 
Stench trap drain sCl'ew, W. A. Butler . . . . . . . . . . . . .  163,73i 
Stereoscope, revolving, J. E. Steward . . . . . . . . . . . . .  163.613 
Stocking supporter clasp, E. L .  Howard . . . . . . . . . . .  163 .778 
Stone extractIng tool. N. R. Che�dle . . . . . . . . . . . . . .  163.636 
Stone, waterproof artifiCial, .McMUrtrie et al . . . . . . 163, 676 
Stool. camp, N . R. Allen ... . . . . . . . .. . . . . . • . . . . . . .. 163 , 623 

Stove, G. W. l-Ierrlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 , 775 

Stove grate . H. P. Ohm . . . . . . . . . . . . . . . . . . . . . . . . . . . 16S , 800 
Stove Implement, L. S. Hoyt . . . . . . . . . . . . . . . . . . . . . . . 163, 659 
Stove , heatlng, A. Brown (r) . . . . . . . . . . . . . . . . . . . . . .  , 6 ,441 

Stove , magazine, W. Doyle . . . . . . . . . . . . . . . . . . . . . . . .  163,583 
Stove. magazine heating, G. H . Timmerman . . . . . .  163, 824 
Stove platform. C .  Brownell (r) . . . . . . . . . . . . . . . . . . . .  6 , 460 
Strainer, mBk, J .  W. B ray . . . . . . . . . . . . . . . . . . . . . . . . . . 163, 632 

Stra -:v cutter. B .  Belcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 , 724 
Street sweeper, O. W. Kellogg . . . . . . . . . . . . . . . . . . . . . 163,784 

SLutIlng box, A. J . Myers . . . . . . . . . . . . . . . . . . . . . . . . . .  163,796 
Sugar. manufacture of hard. E. Langen . . . . . . . . . . .  163,667 

SwIng. S .  McClevey . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  163.599 

Table, foldIng. G. H. Williams . . . . . . . . . . . . . . . . . . . . .  163 , 833 
Table sI!de. extension, G. B. Lyman . . . . . . . . . . . . . . .  16&, 792 

ThlII coupl!ng, C. O. GardIner . . . . . . . . . . . . . . . . . . . . . .  163, 762 
Thlll coupl!ng. G. G. LarkIn (r) . . . . . . . . . . . . . . . . . . . .  6 , 450 
Thm coupl!ag, S. J. WIser . . . . . . . . . . . . . . . . . . . . . . . . . .  163 , 713 
Ticket. L .  Brush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • • .  163,732 

Toy,  J. B. Salford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 , 696 
Toy gun, W. H. Martln . . . . . . . . .  : . . . . . . . . . . .  ; . . . . . . . 163 ,673 
Trace carrier and back loop , "pring. W, Davt� . . . •  163 . 641 

[JUNE 26, 1 875. 
Trap. animal, G. W. Kelley . . . . . . . . . . . . . . . . . . . . . . . . .  163.5 
Trap , fly, Aranc1all &; Runyan . . . . . . . . . . . . . . . . . . . . . .  163 . 719 
Trap, hog, H. Ogborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 . 603 
Umbrella, folding, U. G. Stcinmetz . . . . . . .  , . . . . . . . .  163 , 821 
Valve movement for rock drlIIs, D . Kennedy . . . . . 163 . 7R5 
Valvc, safety, T. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . .  16;}, 618  
Vegetable cutter, J .  :f!' .  Goolsbee . . . . . . . . . . . . . . . . . . 163,7{)5 
VehIcle polc tlp, GrImshaw & Osgood . . . . . . . . . . . . . 163 , 768 

Vehicle seat, Cloud & CraIg . . . . . . . . . . . . . . . . . . . . . . . . . 163 , 74 1  

Veblcle top, L .  Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 , 812 

Wagon brakes, shoe for, J. Grlmste . . . . . . . . . . . . . . . .  1 63 .650 
Wagon tyres, heating, S. B. Hopkins . . . . . . . . . . . 163 , 592 
'Vagons, brake for hay, W. Harper . . . . . . . . . . . . . . . . .  163 , 653 

Washing machIne. R. G. Orwig . . . . . . . . . . . . . . . . . . . . . 163. 686 

Watch crystals ,  grIndIng, A. C. Norton . . . . . . . . . . . .  163 ,683 

Watch key, A. & F. Hathaway . . . . . . . . . . . . . . . . . . . . .  163 ,771 

Wal c h  regulator, J .  A .  Mmer . . . . . . . . . . . . . . . . . . . . . . 163,680 

Watches, mainspring for, Rice & .Burbank . . . . . . . .  163, 694 

Water wheel,  I .  "Mallery . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 . 672 
'Vater wheel gate, G .  'V . Dunn . . . . . . . . . . . . . . . . . . . . .  163, 75..! 
Well poInt, drlyen, D. A . Da:.forth . . . . . . . . . . . . . . . .  163 , 749 
Windmill, W. T. Burro ws . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 , 731 

Wlndm!II, S .  Cushman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 . 581 
Wlndm!II, I. Lehmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163,669 

Wlndmlll.  IV. W. lIfarsh . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,597 

WIndow bl!nd . S.  W .  Merrill . . . . . . . . . . . . . . . . . . . . . . . . 16:1 , 679 
WIndow blind. J. Peyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 , 690 
Wood-borIng machine. J. Faraday . . . . . . . . . . . . . . . . .  163, 586 

Wool·mlxing machine, S. R. Parkhurst . . . . . . . . . . . .  163 , 687 
'Vool, etc . ,  treating , O. Braun . . . . . . . . . . . . . . . . . . . . . . 163 , 729 
Wrencb pIpe, G. 1>. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . .  163, 642 

WrInging machine, Eisenhart & Lauer . . . . . . . . . . . . .  163, 645 

DESIGNS PATENTED. 
8 , 338 . -BuRIAL CASKET.-F. A. Field, E r erett, Mllss . 
8 , 339 . -BASE PANEL.-.M. D. Jones, Boston, .:\la88. 
8 . 340. -VASE BORDE R . -)I. D .  Jones, Boston, Mass . 
i3 ,34t . -VASE PANE L . -M .  D. Jones, Bosto n ,  �lass . 
8 , 3-t2.-TELEGRAPII KEY . - C .  \V . Lewis, Chicago , I l l .  
8,313 . -0RNAME�TA.L STAR . -W.Martin , Philadelphia , Pa .  
D,3H t o  8,35 1 . -CARPETS . -J .  M .  ChrIstie ,  Klddcl'mi n· 

ster. England . 
8,3.1)2 to 8,35 t . -il ACKS OF LOUNGES . - G .  Hartzell ,  Phila-

delphIa, Pa . 
8,355 .-NECK TIE .-B. R. Parker. Indbnap olls, Ind . 
8,356.-LAllP POSTS . - \V .  Tweeddale, Brooklyn, N. Y .  
8,357-CIGAR Box .-H. Zimmermanll, Chica g o ,  I l l . 

SCHEDULE OF PATENT FEES. 
On each Caveat . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On eaeb Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�!i 
On fiUng eacb appl!eatlon for a Patent (17 years) . . • . .  $lli 
On Issuing eacb original Patent . . . . . . . . . . . . . . . . . . . . . . .  $�O 
On appeal to Examlners· ln- Chlef . . . . . . . . . • . . • . . . . . .  ; . . $10 
On appeal to CommIssioner of Patents . . . . . . . . . . . . . . .  $�O 
Un appllcatlOB for Reissue . . . . . . . . . . . . . . • . . . . . • . • . . . . .  $30 
On 1lling a Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . .  $10 
On an appUcatlon for DesIgn (S� years) . . . . . . . . . . . . .  $10 
On appl!catlon for Design (7 years) . . . . . . . . . . . . • • • • • . .  $lli 
Un appUcation for DesIgn (14 years) . . . . . . . . . • . • . .  830 

CANADIAN PATENTS. 
LIST Oll' PATENTS GRANTED IN CANADA, 

May 19 to June 4, 1875. 

4 . 754 .-P. W. Hart, Camden. N. Y . •  U. S. Lathe m.· 
chIne .  May 19, 1 875 . 

4,755 .-A. Tracy. PIckering. Onto Horse power. May 
19 ,  1875 . 

4 , 756 . -A. B. Sheraton, St .  John, N. B. Steam carpet 
cleaner. May 19, 1875. 

4 . 757. -P . N. Rugg, Compton, P. Q. Wash bench . )Iay 
19 ,  1875 . 

4,758 .-J. D .  Lawlor. Montreal , P .  Q. WashIng machIne . 
May 19 , 1875 . 

4.759 .-J. AIkman, North Norwich , Ont o Secret lever 
hinge . May 19. 1875 . 

4,760 . - M .  Lesser, Montreal , P . Q .  Cigar . May 19,  
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Back Paae • • • • • • 81.00 a line. 
Inside Palle . • • • • • "3 cent. a line. 

FIRE PROOF SHUTTERS. 
EngraVings mall head advertisements at the same '/"aU 

JWI" line, bll mea/lUJl"ement, cu the IetWr press. Adver· 
Usememt8 mllBt be receWed at publication offi;:6 all 
earlll cu li'ri!:lall momma to CJiPPOO'I" in next !.8BUe. 

CLARK &: CO'S 8ELF·COILIIO ROLLINg STEEL SHUTTERS (Bara-Jar ProoO, For 8tore Fronts and Rear WIndow., reqnlre no machinery or balance welgbts , and can be applled to an� opening ; also Rell
ng Wood Shutters tor Stores and DwelllBgs. Tho1Wlnd. are In daUy use. aRd are acknowledged the best ""utters In 
tha world. Send for Catalogue to J.o\..MJ!.S G. WILSON, Manager, 
London. Paris. Vienna. and Berlln. B E A U T I F U L  ROSES EVER-BLOOMING , S T E A M  P U M P S. STRONG POT PLANTS .ent ""fely by mali Post PaId. �'Ive SplendId Varlet";s $1 .00 ; 12 do. eIl.iX!. Elegant FIRST PRIZES. VIENNA. PARIS. NEW YORK. Descriptlve Catalogue � REE . BALTI MORE. BOSTON. THE DINGEE & CONARD CO .• Ro.e Grower. Send for circular of recent patented ImprovemP.nta . WEST GROVB Che.ter Co. £la. THE NORWALK IRON WORKS. 

-----------.-:�.::.:.-=��.-=--=--=--=--=-.-- t!outh_Nor\V_a�. Conn . 
",- r- ICE AND RATS.-A certain and sure Exterl't.L minator of these pests at last solved. the recipe of 
which I will send to any address on receipt of 50 cents, the ('ost to fill will not exceed ten cents , to rid the n from any place for a life time. No pOison used, consequently no dying arOllnd the premises. Guaranteed to give entire satisfaction or money refunded. Address D. H. WILLI�. Carbondale, III . •  P. O. Box 371 . 

c;. 1 r. 0 , For a back-geared Screw-cutting Lat��!.12 In. 
(D � • swing , 36 ins . bet . centers . Weight, � lbs. 

F .  SHAW. Lyon ••  Iowa. 
Excelsior D�T;f.:'�f.re�TI��?:.,y�,"m:>:·one 

��;·in�a P:tt::��t& ����;:JeJ':;� to the value of 114. A new device for tightening Saw. Power Drilling attJ.cbment, 'yVrench, 011 CUP .  and Screw driver. liSpeed SOU stroites per m1nute . Saws 1� in. thiCk. Price . comnlete, cased and delivered on bO��i.tr�,oJ;��}fr:�s<fl�'i��12. wltb copper Boiler. to drIve l1l!hi Lathes. Scroll Saws. &0. 100 Seroll WorK Defiigos Free on receipt of stamp . GEU . PARR. Builalo, N. } .  Saw only. without AttaChments. $9.00.:.. _____ _ 

-DYNAMO ELECTRIC MA CHINES for depositing SILVER or N ICK:J:L ; prices $10.00 and $15.00. CHARLES STOWELL. No. 2 Beverly Street . Boston, Mass . 

BLAKE'S PATENT 
Stone and Ore Breaker 
ernlbe. all bard and brittle .ubstances te 
any required 81_. .Also, any kind of STON" for RoADS and for CONORBTB. &c . Addres8 BLAKE CRUSHER CO . •  New Haven. Conn. 

PUNCHING For the Beat and Ch"ap. 
AND eat address THE STILES 

DROP PRESSES. & PARl<V.R PRESS CO •• MIDDL"TOWN. CONN 

FACTORIES TO LET AT HA VERSTBA W, 
N .  Y . •  on the Hud.on RIver. Two large brick fac· tories, respectively S stories, ,.txSO. With extension 1 story 97x35, and three stories 9OxSS ; abundant water power in each i turbine and overshot wheels. Railroad and steamboat communication with New York. For particulars. add res. JOHN PECK, Haverstraw, N. Y. 

D'l'rciJ:ING ANDDRAINAGE MACIimES furnIshed at a.mod�rate cost, cuttl"g dltchel of any wIdth and depth ' In ound free from · stnmps and rock.. Machlnes worked y trom fO.l1r to six horses,and two men w!ll do We lal10r ot tlfty men a day at least State and County Ights fr':{NSA�i..ptl�it'�hERS, III Broadway, New York CIty. � Model Engines. 
THE ' . Complete. seta of 

Eureka portable !-:<!! qo� !a!!g �§ s 
Engine. 

Complete with fixtures, S Horse Power. 82lJO . 
Cheap-Safe-Econ .. mical. 

iT Send for cIrcular. 
A. C. TpLLY. 05Dey St .• N. Y. 

FOR SALE-The old-established Foundry and Machine Shop, sItuated In the thrivIng cIty of Jack-
���v��eib':j����I��u,,�t�h�II!f�I�. lha,,:,,%k�.a�.sl;�t 
t��:8���oo:����:��,·���I�:'��I¥,

ocrr1ftn����s�0�c������f.: ting machine, wood· working ma.chtnery, a large stock of all kInds of pattern ••  blacksmIth tools. and every thIng connected with. the business. aU in complete running oroler. The above property will be sold on liberal terms or traded for real estate or w6stern lands. There is no other foundry wi tiling 30 miles. A 08r works 8as juot been completed In the town. makIng It a most desIrable looa-
��Oa���rf���e�ft�:,i�g�n�;���::e��rt:��B����s:lianT�: can attend to , Correspondence solicited. JOHN FIDLER. JacksoRvllle. Morgan county. Ill . 

Mrt�e� �t:"t�e�w:.e:t���;:::ee .. fJ,n ... :-.,o��;I����: Eureka Foot Lathes only 15 Dollars. Gear Wheels and Part. of Models. All kfuds of Small Tools and Materl· als . Illustrated Catalogue Free . 
GOODNOW & WIGHTMAN. 2S Cornhtll B08ton. M88I 

A NEW BOOK : 
" BUSINESS on the PACIFIC COAST." GIvIng an account of every Bush.eas. Profe .. lon alld T .... de. together wIth SalarlesJ wa��s. ProfessIonal 
¥:�he��c�:rfl �����:�sA�':!re�o ts. By a So1l001 

PROF,. L. LILLARD. DIIon,_Cal . 
A SA\Y TH AT IS A SAW-Self-Feeding, cuts 

3 InL. plank same ease as 1 Ineh. 1 mn do like amount of work as S men. A. B. COHU, 197 Water Street. New York. 
BAKER'S 

Rotary Pressure Blower, 
Warrltnted superior to any 

other, Rotary or .Iteclproca
tinge T. WILBRAHAM & BROS. 

2811 Frankfop�tLAe6'�PHIA. 

218 We.t 26th St . •  New York. a"d at 

$11 A W EEK to Male Bn<l � cmale AlrenUl, In the,r locality. Costa NOTHING to trY n. Partlcula. s  FREE. P. O. VICKERY "" CO . •  Augusta. Me . 

OTIS' ':;'7::;-:-
OTIS, BROS. &: CO 

NO. 34S BROADWAY, NEW YORK.. 
Plani� '" Matchbur, 

MouldIng, Re.: \lg and Tenoning M8C�O Saws and General Wood· WorkIng MachInery. JOHN B. SCHENCK'S SONS j Hatteawan�N. Y. Send for Catalogne. 1 118 Llherty "t • • N. Y. CitJ 

Machinists' Tools. All sizes at low prices. E. GOULD. Newark, )!. J .  
A S .GEAR':;BOSTON.furnlshes all l<lnds of Machi. 

• nery &; Inechanlcal Sappliesat ,opular prIces . 
E A G L E  F O O T  L A T H E S ,  

C
Wlth Scroll and Clroular Saw Atta.Cbments , Slide Re'l& Tools . &c. ; al.o _all 
�:ft�:t L3!�I';.:I. :�':��dtl�\.":erst:!: 
Price.. Our new Catalo«ue describe8 these and every tool nec8s88ry for tbe Am· • &teur or Artlz&n. Send for It. 

WlI. L. CIlASE ., 00 .• 
95 & 97 Llbertv St . •  New York. 

P A T E N T  

Planlul' '" Matchbur 
and MoldIng MachInes, Gray and Wood'. P1a�1f OI\lRg Saw Arbors. and other wood· workIng machInery. S. AIi�1i.rg,�����. CO. , 1 � k���J',.sk�o�n, 

Bamea' Fo .. t.power Scroll 
Saws and Lathe. An entire REVOLUTION in the eon· strnctlon of toot-power maebJnel ! The old style tbrown aside when thele are known ! Thousands now in uBe ! 

$1.500 to $2.000 po< year made usIng them . One person out of every t.hree who send for catalogues of tbese ma-
��hn�:Jms1��;,ndS:Xd:"e�:t paper 

W. F. & J. BAltNE"'. Rockford. WInnebago Co . •  11\ . ,  
Box 2044. 

FOR SECOND HAND MACHINERY-Apply to S. C .  
_ HILLS. S l .  Cortlandt Street. New York. ____ _ 

Machinist's Tools. 
Ch�clf:rn"g t:i��:;., t�r���·M�f���:. �'lIl�ih:rar:OI:':,� beaTY weIght •• tlr.t clas. stock and w .... kman.hlp. Prlc ... 
to suit tbe tlmes. Send tor mlUltrated Catalogue. LATHE & MORSE TOOL CO .• Worcester. Mas •• 

T'-h V ---Porta-ble EDtrille�4;"�. 6. � n .p :' eomee Diyers thing new. best for price . Clroular • .  CRAB. hAOl!:, 108 Reade St. , N. Y. 

ruB 

TRADE ENGINE. 
-0-NoIseless In . operation-Perfect In workmanshlp--a11 light parts 

of Cast Steel . Every Engine IndIcated. an<l valve corrected to give the hIghest attainable relults. 
se�r��A�%le sU�';;�e tYn �� market. liend for PrIce LI.t and CIrcular. 
HERRMAN & HERCHEI.. 

RODE M'F'G. CO. , Dayton. OhIo 
MAGNETS-Permanent Steel }tagnets 
of any form or Ilze. made to order by F. C. BEACH 
& cO .• m Canal St .• New YerK. Makers of toe celebratea Tom Tbumo and Miniature Telegraph Instruments. 12Beantlful French OIl Chromos, sIze 9xla 

fo�unJ1 �tm ¥.":r�"R":nt��w:,�t chanceeveroftered to Agents. For partlculars sendsta"At!ddressF. p. GIUCk, 
New Bedlo .... 

Y A L E  
IRO N W ORllS, 

ven, Conn., Y 

STENCIL DIES For cutting bUSln681 Btenclls all sIzes. AI. complete OU'ITIT' 'ior Clothblg Sten clll an�l Checks. WIth whIch young men are makl,.,. 
�Oi. � to �R�ti7 !:��v� sf.��'g����':�Ples to 

AGENTS WANTED. 
Men or women. $34 a week . Proof 

furnished. Businus pleasant and nonor. rt anle W1tb no risks. A 16 page circulaI' 
andValaable Sarnole. free. 1fii" A po. talcard OIl which to send your address 
costs but one cent Write at once to 

F. M. REED. 8TH ST •• NEW YORK. 

IJIPROVED KACHINERY for STAVE 
�E 4.Illf.�M��:8hl�Rl,Nf ... ltvY�LfJG�Uli'11. DMK.E1i:'S AUTOMATIC SAW MILL (Improved) . KEY SEAT CUTTING P :JLLET EIORING AND MILLING MACHIlfYS. RADIAL DRILLS. STEAM ENGINES, & BOILER�. VENEERING MACHINES, CABLE & S.rE:.VI1li."ln'!Q'lW.�����rr.t��¥: 

lUOHINERY. 
IRON " WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
&��H:r fu�t!'a�!b�£�e�SPrf�LL1!fG, ,,"0 

G E O R G E  P L A C E " C O . , 
121 Chambers & HIS Reade Bta. N. Y. Cltr 

Boult's Patent 
T H B  I M P R O V E D 

Reverse MoCion NIAGARA S T E A  M P U M P, 

W ELLS' EVERY MAN HIS OWN LAWYER AND BUSINESS E'ORM BOOK. By JOHN G .  WBLLS. A Complete Guide in all Mntte .... . t Law 
:l'fT1r'I�I'!FIfB �Mg���s'wlg';ufiq:st:u���l. for ProceedIng Without Legal AssIstance In Suit. and Bu.lnes. Tran.actlon. of every descrIption. ContaInIng : Legal Form. of Deed. . Mortgages. Leases. AlIIdavlt. Ueposltions. Bonds , Orders. Contracts. Powers of Attorney. CerWlcates of CItizenshIp. AlP"eement.. AssIgnments. Awards.Declaratlon.\Demand.1 Letters of Credit. 
:'i��I��."'ta:J''1������.,Rte'':::t;, ':n�sL��glg:.:r., S�t celpts . Public Lands Land Warrants. Composltlon wIth Creditor •• Oath •• Satlsfaetlon of Mortgages. pre.emfitlOR !t�gil!�7�af:v:���!V�!��io�ai!�8��it� f�frl��t�� tlons to enable the discharged soldier or saUor to procure back pay, pensions, bounties, and all war c1alms ; the 
rr�� �i!��tr�:��e�fe���;s �F't':6rint:����i�� ,Et1��� Contracts. Llmltatlon of ActIons. Usury. Quallflcatlons of Voters, Licenses to Sell Goods, etc Also, centalnhlg the Internal Revenue Laws, Stamp Duties, Post-Oftlce and Custom-Hou.e Regnlatlons. Con.l1tutlon of the United States, wIth Amendments, the whole action of the Government in Relation to Reconstruction and the Freedman. Seels of the DUIerent State •• wIth descrlp. tI�'t':;r�\�' no class of the eommunlty. male or female. who 
�h�S o:r 8:li;fl���S ��rc:nle!J�e�lot��t��� �';,e !yti not be greatly benetlted and advantaged by the possessIon of the book. It will save them money, save them trouble, eave them time , save them lftlgatlon and lawyers' fees, 
t�d�;�u��em InformatIon wblch nobody can alford to 

The Work embraces 650 large 12mo. pages.and Is printed on tlnMc��e�;':I���Slre�:!r�B���inl{ . . . . . . . . . . . .  12.25 
�ed':irg�:t.pald on recelot ot !tJ�' Cr. WELLS lJo. 27 ClInton Place. New York. 

The TOLL·G ATE ! li:r��ro�:��'::f A"O�{,j��is"\� tlnd ! Addre ••• wIth stamp. � C.  AIlIlEY, llullalo. N.Y. 

Panello a-. Variety 

W 
l1li 10  97 PoarI Bl .. Srool)lvn, N. l'. 

llIouJdlna- and . Ageney at 40 John St . •  New York . 
J1.ubbara " A ller. 

SOLE M..l.NTJFACTUBER�, 
ENGIN1t8 Al{D .BoiLJm8. 

Pulleys,Shafting and Hanger. . 
IJ �. 

THE'- 1M PROVED  AIlMSTRONG HEATER AND LIME CATCHER.-The best and most rellabl .. machIne made to 
f��t���rS�"n".tm u:8!�e�ur':'���s ��r��::�; the water and Burlaps scrp.en to prev8Ilt alii 1';��r!�Ie:si��m :��egnf��:IKu'{;�:e one . For partloulars ana c!rcu( lars, send to 

M .  K N I G H T ,  
llAN'UF ACTUREB, Toled3. Oh1o. 

EJEP�:r"t. 
MANUFAarURERS AS WBLL AS OWNERS 

PATENT RIGHTS, 

;;��e���nt�e��P�:��Ye����&'ii.�:;.r��hcf�c�fa��:���� t1culars to the underslll"lled, who. after a re.ldence of 20 
l�:,:",��..m�.U.a�e'o�ai:'.�:�b:�e��:se In Germany for 

Prom�t attentIon and perseverance have made the enterprIse a succe.s . Addres. all lett8rs or samples to M. ERLEBACH. 20 D"ltplatz. Mnnlch, Germany. Refers to Mes.rs. M. Herzog & Co . ,  8M Broadway. and 
��_ , .... ���:C���':fM �.£�J�:�:�e�S�s���: 

or- Send for Pamphlet and Sample of work. 
Improved Solid Steel Cutters tor 

��d�I��S C:>�e�,ar��I w��i��::l I>y the 
B. C. M A C H I N ERY CO.t 

Battle Creek, Micb 

Oatalogue :for 1815, 
FREE' 

FOOT LATHES 813 and uoward ... -Keystone Portable - Forges. I'ieetwood Scroll saws, Machinist 's , Blacksmith's, Model Maker's, and Carver's Tools and tine Hardware. A. J. WILKINSON, & CO .• Boston. Mass. PI'"' Headquarters for any thIng In the Hardware Hne . 

MANUAL OF PATENT LAW AND " S ALE OF PATE"'TS. · ·  For Inventors and Mannfactur-
��.s.c��m��g:g.�l. t�� ���'iMJ'*��alfuo���ilot1;; Patent Law) . Hartford. Conn::.=-________ _ 

���NTE:R -�_I I·I-l r l l l l l l l . I I . I . J J ln 

Manufacturer, Pavrtulket. R. 1. 
Cushioned Hammer 

Ladies Can makel5aday ln theIr own Clty orTown . has larger capaCIty, II Address ELLIS M'F'G Co . •  Waltham, Mass. f:�:�f):�����'s :::r"eB a:S better work wIth le.s ex· pense for power and repairs tban any otber Ham· mer in use. Guaranteed as recommend ed. Addre.s 
BRADLEY 

l18Jlufacturillg 
Cempany, 

BYlu.ouall. N.Y.  

WORCESTER FREE INSTITUTE. School of Applied Science . For catalogue. address PROF . C. O. THOMPSON. Woreeoter. Mass . � GO LDEN HARVEST FOR A G E N T S .Brooks' Patent DIamond Steel l!:nlfe and Scls.ors barpener II perfoctlon ; latest and be.t selling InventIon ont ; price $8 per hundred ; •• nt C .  O .  D. by .endlng 20 per cent of amount of order. Sllver-r.lat8d sample. ele-
gantlr ��If.e'fLilf����!��l tJll�b�rfsO�t� �,:,;sYOl'k. 

PIERCE WELL AUGER 
�pany olfers '1,000 toaDY one tba .. 11'111 luccesstnl1y compete wlt.h them In borin, • �tQcb well . througb fIO&pAtone and sand· 
Rone. and In taking up and pa,utlng bowMen and loo!le. Bt.ones. 
A«pou w,,\nted in every Stat.e. 525 P E R  D A Y  C U A R -ANTE£D. 8C"�Ai:TD�pi·E�RCE. Ap�silUnola. 

GLASS MOULD8, for Fruit Jars, Lamps 
Bottlea, Ink Iiltanda,ete., made by H. BROOKE 15 years COR. WIDT" and ClINTO STI., N. Y. For any 

tbl"tr: new In glas •• you will reojulre a mould (or dIe) . Every descrlptioR .. f moulda for glas •• ruhher, zinc. ete. Send mOOel or draWIng. Inclose stamp. 

BlAKt�O���� ��ij M 'PS 
FOR .E V E RY ,l'O S S I B LE D U T Y  

; t.0 f. B LA�E I't1 fG C0. 79&8 1  L 1 B EKTYST. �Y. 
CAu S EWAY & F K I EN D  STS .  B O STO N .  

50 C A N A L  ST. C H I C A C O .  
"''-'''t;) , 1:\,,- \\..,-u S' R I>..\.t.t;) c.",\ ",\..� o::..'.:It. . 

TENTH INDUSTRIAL EXHIBITION, UNDXR THB A't"8PIOES OF THB 
Mechanics' Institute of San Francisco. 
th������·�T'JMi�'5'�"�Wi ���g���sl�Il.."ndp;:gcj��! on the 17TH DAY OF AUGlJ8T next, and continue open at least one month. The Board of Managers Invlte all who desire to exhIbIt to send in their applications for space, without delay, to Mr. J. H. CULVER, Secreta,.v, 27 POST ST. , S .... N f!'XAN-
OIi(W,�A�rB��� r���r::rp��t:n:fW::ea���th���i�ited the la.t /xhlbltlon . to see wKat could be learned or pur· cha.ed In !!an FrancIsco and the UnIted States. San Francl.co wltb Ita populatIon of a Quarter of one mllllon, )s ln Intllllate relatlons wIth Japan. ChIna. Aus· llralla. Mexlco, HawaIIan Islands, British Columbia. the various Islands of the Pacific, and contiguous domestic Territory. There Ii no charge tor ExhIbItion SJ'ace ; and p��e�:d':r �Jt::B�����ne1.' �� iiltt�'J'i�e Pt���ent. 

BIGELOfEENGINE The Cheaj,est and Best Portable EDgln8 ollered lo'the 
'�

b.I.I�; rl�t:. �1721s ffll�.��:�. $400 ; 7 h .p . ,475 ;  8)i 
BrIce of Stations?: Enlrlne. : 4 h . p  . •  $150 ; 6 h ., • • ,178 ; 

7 �oe�;t r.;rih���luiH;c�i�': ·a�i'rlce LIst. 
H. B. B IGELO W Ie CO" 

New Haven, COBn . ----------------
STEVENS' MITRE BOX. The beat machine ever I"Tented ; lets to aDT anile. and w1ll last for yellrl. Price as.OO. Sent to and' addres •• en 

�.:'r'i\��.r.fJ��ce. G. M. STEVENS, P. • Box 1M 

© 1875 SCIENTIFIC AMERICAN, INC



Bacll bIre • • • •  • •  ,1.00 a liDO. 
Inside Pall"e . • • • •  • 3 _til a IIDe. 

Engrat,1ng8 7lUJ1I head advertiBement8 at the same mtIl 
per line, bIJ measurement, (18 the 1.etf8r preas. Ad
vertisements mtIBt be received at publicat1Dn oJflce (18 
early (18 J1Iri.daIi mom1lng to Q/jJ'JIeO/r tn next f81ru8. 

R O G E R S ' TANNATE OF SODA BOILER 
SCALE PREVENTIV E .  JOS. G. ROGERS & CO . •  

Madison. Ind . � Send for book o n  Boller Incrns· 
tatlon . 

RANSOM'S CON DENSER saves Twenty-live 
per cent fuel, or will give that much more power, 

and ' will reduce llOlIer pressure 25 Ibs. to square Inch . 
Send for Circular to T. SADLT, Gen ' I  AR't, N ew Haven. 
Conn . ; or i .  L. ALBERGER. Treas . ,  Buffalo. N .  Y. 
rrWIST DRILL G RINDING MACIDNES, EX-

oandlng Boring Bars. Self· Feeding Hand Drills Ro· 
tary Shapers. Planers. Drilling Machines . C. VANHAA. 
GEN & CO . •  mucrs of Improved Machine Tools. Phlla. 

FOR BEST STEEL STAMPS, address J. W. 
STRANGE. Bangor. Me. 

PROVIDENCE. R. I . 
J W. Strange : Dear Sir-Having used steel stamps of 

your cutting for mauy years , we preter them to those of 
any other make . For correct form of letters and for 
�!r�f�:��eY� }'::�����I�. °br�'ltN��"s;�:3� s��RC:i� 

FOR SALE.-THE BEST TIDNG ON THE 
Continent. An InexhauBtlble Bed of Phospbate of 

lime. Located with eve�.
a��armNEtd�r::!'va. Ga . 

P . � 'I� E N 'r COL D  R O L L E D 
S HAF TING . 

1t:��Lgth�U� ft��r 1J��i8h�a��" 8 �e�fa t��;�"th��tSlI:n« 
other In use, renders It undoubtedly the moat econOml� 
We are also the 80le manufacturers of the CELKlIBA TKD 
COLLINS' PAT. COUPLING, and furnish Pulleys, H�er. 
:��i'tg:tl�: t,::ost approved 33'�8 I"l1N���. on 

�� ��
r
�:�a:r�t��:r: �"Rr.es. Plttsbursh, 1'8. 

.... Stocil.s of tills Shaftl� ?n store anel lor aaJe by 
FULLER DAt.NA & FITZ. Boston MaaI. SEO. PLACE & CO •• J21 Chambers slriiet. N. Y. 
PIERCE & WHALhlG MtIwaukee. WII. 

Todd " Rafterty Machine Co. 
MANUFACTURERS OF 

Tb.e celebrated Greene Variable Cut-Olr �; Lowe I 
ro=��f.:n,::�ut.o����\i:��e.�U Ln�J"or� 
kindS. Steam Pum� Mill � . Sh!\ftIng.�c'

l 
StIk. 

TQw Oakum. B • Rop.." .. Flu.and Hemp Mach nel7, 
Agents for the ew aven Manufacturing Co. · s  Machlil_ 
lIt'a Tools : for JudSon's Governors and Stop-Valvo. ; 
Sturtevant Blowers ; and Dtll'erentlal Pnlley-Bl0ck8. 
�AfL�'i'�N��W'1IRSl¥� OW YOBE 

Trows 
N.Y.CITY DIRECTORY 

Vo l. L x x x i x ., 
POB YEAB Bl'I'DING 

M ay 1 st, 1 876, 

IS PUBLISHED, 
And ca n  be obtained from our canvassers, o r  on 

application at 

1<1 
� l.i  
� !l:  � �  

THE COMP ANY'S OFFICE, 
No. n University Place, 

New York City. 

� �������YW�� 
The Standard-Best Stock-Finest Finish. 

IIAli'UPA�UDD ONLY BY 
D. ABTK11B BRO'WlI 1: CO., Flahervllle, N.D. 
-TO PATENTEES AND- MANUFACTURERs.-

A IIrat-class house of 10� standl�. with bualness 
r::J':

I
�

s 
J:":'�o 

b
.:;.s:.�� f�� �h: �I� gr :X"cTg�'e �':.�: chase of any article (patented preferred) of large consumption for domestic use. CaBh advances to any amount might be made. The blghest reference. In "merlca and England. APPIY
b

wlth full �articulars. to X .  Y. Z • •  HAYWARD & S NS. 58 St. PaUl's Churchyard. London England 

IMPORTANT FOR ALL LARGE CORP()' 
RATIONS AND MANUFACTURING CONCKRNS.-

C8�:;'��:g�wt��a:::'01?,=,£c�:'mc;,aJ::I�f
o
� 

:'t!�= gr. ca
ea��n'd ror 

t:�=:/eacIles dlll'erent 
.I .  E .  BUERR.. P. O. BOll 97D, Boaten. M .... )f. B.-This deteCtor Is covered by two U. S. Patents. Parties using or selllnJir these Instruments without authorltv from DIe will be -aea\t with accordiUll" to law 

I1I111I1 �� WR�RUO�HT 
BCAMS & GIRDERS T�E Union Iron Mills, Pittsburgh, Pat 

The attention of En
�neera and Archltecte I. called 

�:t!i)�&r:11�h"a::,
U
[:;;.:'�l=: �fw�!�:r. �r::n and 1IaD1re •• which have proved BO objectionable In the old mode or manufacturing. are entirely avoided. We are pre· pared to furniBh all Blzes at term. as favorable as can be 

=::e :�':,"t�::.
r
:; ��

r
u�t��'.'l��Zhl!����'::r.:: 

MachtD!!T 01 Improved 1!It}'lee for makI!!I-
SJIIlIGLEts HEADING, aND STA v J§S Sole makers of the we\l known IMPROVED LAw's PATENT SmNeu AND HBAlIINQ SAWINe MACIIDIB. For circuIars addreBl TREVOR & CO . •  Lockport. N. 11 . 

R ICHARDSON, MERlAM I: CO. , 
Manufacturers of the latest Improved Patent Danlels' and Woodworth Planing Machine. Matching. Sash and 

�����
I
��::��gr:n':��:'tfttt:�w 't�� 

:
c
�! .!"!,��l}�J!:l.�. ':,� �Ji:r ort:�'::'.t of Wood· working Machinery. Catalogue. anll price lI.ts 

�!�eg�us"l.P1�"'� �:',,*��to��reester. MaNri 

J titutifi t Jmtritlu. 

ASBIiSToe ROOI'IHG, :t.:r�::..cor s'eep or fta' ro011l ln all 

ASBESTOS ROOF COATING. for restoring and preser 'Ing old Roofa. 
A SBESTOS CEMENTJ..for rl!Jl,!lrlng leaks around Chimneys. Dormer Windows, etc . In 10 lb . paUs. 
AHBKSTOS ltOOFINu PAINT a strictly IIrst-class article . Buperlor body. rich color. 
ASBESTUS PAI N TS, 0\1 colora, lor olltalde work. ready for use. In paus

{
l<ells. anll barrels. 

ASBESTOS B O I L E tt  F E I.T and CE.tlENT FELTING, for Steam P peB. BoUera .  etc . 
A IIA,,���';:�:!�t��!t.�r� A ��!�e«a' 

r!�.r:;J:r ,::,�
s
a':,� �eb:

r
e':ll� :�JI��

n
�::,�I���

er. 
Send for lhustrated Pamphlets . �ce Lists. etc. Llberal lnducementa to General Merchants and Dealers . 

Also for sale Dy pr Iufrlngers and the public are cautioned • ...M'lI 
DOWNIEi TRA INER & CO'1 BOlltOD, 

l H W JOHNS 87 M 'd L N Y lillk�o�: ltbr:&��Chlcall"o. 5 " , al en ane , ' , 

PORTLAND CEMENT Steam Super - Beaters, 
Set under boilers. or In separate furnace. wtII supply Dr1/ For Walks. Cistern •• Foundations. Stable •• Cedars. Steam of any requIred temperature. and save fuel . Bridges. Reservoirs. Breweries. etc .  HENRY W BULKLEY IJ8 Liberty St. New York Remit 6 ��nt� �:="�i ���I.C.r-J J�:�t���:.

m
?o::

. • • • • 

--- - P te For shewing heat of yrome rs, Ovens. Hot blast pipes. 

Wilson's Business Directory of 
New York City, 

1 87'3-1876. Vol. xxvIII. 
POOJtBT SIZE. containing the name. of a1\ IIrms and In· dlvlduals engaged III ANY BUSINESS In New York City. d
'�W��;1:�i% 

t
�:l

r
e::pro

&'��'i.�:rt��
gs
nianufac-turer bUying or .eIllng gOOds'ln this city. enabling him to see at a glance the names of all IIrms engaged In any line of business. I'rIce IIUlO. free by mall . 

THE TROW ClTY DIRECTORY CO . •  
1 1  UNIVKRSITY PLAOE. N. Y. 

mom PLAHIIBS, BNGIIm LATHE!..,DRILLI!.,&c. Send for PrIce Lilt. OW IlA v AN MA!'IUFACTURING CO., 
New HaveD. COIlJlo 

Boller 
1}r��lP;�\��tU�e.;:ns�� ����f::'�;uer. 

IJ8 Liberty St .. N ew York. 

Machinists' Tools. 
BrrBA JlBATY AXD IJIPlIOVBD PATTIIBl'I'6. 

LUCIUS W. POND. MANUFAVTURB" 
Werceater, M .... 

WABEROOM8 1J8 LIBER TY 87 • •  :11. 1 .  
pp" L<IU&u.PlafIW.,BoN1I/1 .111111. Drllll.tmd 9«W 0tA,.,.. a 8}ucIaltr/. 

C H A S E ' S  
Pipe- Cutting and Threading 

Machine. 
This Important tool Is de.lgned to IIll a want long felt by 8 TEAJI AND 

GA8 FITTERS and MA CHINIS TS for cutting and threading pipes rapidly and cheaply. An appremice /)01/. wIth one of these. can do more work than Iwo .... n With oln ILPIlIIance .... under the old system. NO PIPE SPLIT
TING I NO BEVEL INSIDI!i OR O UTI It cuts threads and makes nipples for all sizes of r,lpe •• from � to 2 Inches. Weighs only 100 lb. . Stronser 
= ,;,�! =�h"e

e 
u:,"':t"ne. 

A 
A�A"'re:

t of collars and lengths for making n p-
THE CHASE MAN UFACTURING COMPANY. 

Pr Send for Clreular. 120 FRONT S7 REET. NEW YORE . For Sale by MOrris. Tasker & Co • •  Philadelphia. New York ...... nd Boston. and W. H. Ballks & Co" M & 86 South Canal St •• \iweago. 

Innn & Go,Ss Patent 01lices. 
Bstabllahed 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

'l'W1!IN7 r·E1 9H7 rEAR8' BIPERlllN O'&. 

DIORB PATBNTS have been aeoured througb 
tbIa agenC)'. at home and abread, than through an1 other In 
tile world. 

They empl01 .. their asaIstants a corptl of the most ex· 
perlenced men as _Inen, .peclficatlon writers, and 
draftsmen that ean be tound, man1 of whom have been Be
ectad from the rank. of the Patent 01Ilce. 

SIXT Y TDOl1S..I.ND Inventors have availed 
themselves of MUDD '" Co.'s services In eumtnlng their In· 
ventlons, and procurlng their patent&. 

MUNN '" CO� In connection with the pubHcation of the 
SCIlIl!ITIPIO AlIltBIOAl'l', continue to examine inventions 
confer with Inventors, prepare drawlnga, .pecl1Ications, and 
lIBSijpIments,attand to ftllng applications In tho Patent O1Ilee 
paJing the government fees. and watch each case step by 
.tep while pending before the examiner. This Is dont 
through their branch o1IIee,corner F and 7th Streets, Wash· 
ngton. They also prepare and llIe caveats, procure design 
patents, trademarks, and relB8ues. attend to reJected cases 
(prepared b1 the Inventor or other attorneys), procure copy
rights, attend to Interferencee give written opinions on 
matters of infringement, fnrI>Jab copies of patents: In faot 
attend to 6'f8ry branch of patent buslnMa DOth In tbIa and 
n fOre\gll countries. 
Patenta obtained In Canada, England, France, Belgium 

German1, Rnasta, PrnBBla,' SpaID, Portugal, the BrltI8h 
Ilolonlea, and aU other countries where patents .... 
.cranted. A special notice Ia made In the IlomBTrnc AlIBIImAN oJ 
all inventions patented through this AgeDC)', with the 
name and residence of the patentee. Patents are often 
sold, In ran or whole, to pereons attraoted to the invention 
b, l1lch notice. 

A p8!IIphlet of110 pages, containing the laws and tall di
rections for obtaining United Statea patents, aLso a circular 
pertaining exc\U8lve\J to FOre\gll Patents, .tating eOB1; for 
each country, time granted, etc., sent tree. AddreN 

DIl1NN ok CO., 
l'ubll8hen SCIENTIFIC AMERICAlf, 

37 Park Bow, N. Y. 
BB.urml Or:rroB-()orner II' and Tah .'reea. � IIIhlutIIII o. 0. 

b N i agara 
_ m .  Steam P u m p Wo rks 

ESTABLISID:D 1862. 
CHARLES B. HARDICK, 

No. 23 ..I. d a _ a  S t r e e t, 

BROOKLYN, N. Y. 

TBII SIXTH 
Cincinnati 

Industrial 
Exposition 

Oper a for the reception of goods A npst 2, 1873 . 
Opens to the public September 8th, and continues 
open until October Dth. 

16 G R A N D  
DEP ARTMENTS, 

and an extended premium list In medals and gold coin. 

'M ac h i n e ry Tested a n d  Fu l l y 
R e p o rted u p o n .  

Send for rnles and premlllm list, and blank applications 
for apace . 
____ FRANK DIILLWARD, See''', 

EmEII 
Address JOHbo A. "OEBLING- S SON S. Manufactnr· 

ers. Trenton. N. J . • or 117 Liberty St., New Yon. 
Wheels and Rope for conveying power long distances. 
Send for CircUlar. 

FI LE. 
--;0;--

�:�han7':� tpe�. fg:" C:�nJ':=�cl ""a price reduced. l�bscI1bers to the ScIlINTD'IC AKB
.ICAlI can be auppUed for the low plice of 11 .50 by mall, 
or tl.211 at the , omce of this paller. Heavy board aides ; m-t�Il. " SCIENTIFIC AMERICAN. '  In Kfit. Na
oeIIIIII7 for every one who w\8Iles to preserve the paptIr 

� X U II I  a: C O . ,  
Pu.blilllerl " SCliD!DIo AuaTOAll. 

[JUNE 26, 1 875. 
arT. V .  Carnenter. Advertising Agent. AddreBl 

�x 'l'lS_,-��'!.J0r�c�ty:,-_________ _ 
DAMPER B 'It'I S T AND LEVER 

REGULATORS .... GAGE COCKS. 
MURRILL & KEIZER. 44 H ol liday St .. BaIt. 

B O O  K S F O R B lJ I L DoE R S .  
SlI:ND FOB ILLUSTRATED CATALOGeR 

A. J. Bicknell & Co .. 27 Warren St .. N. Y. 
&I Lowe'" p,.i.ccd .tld BEST. 

Do Your Own Printing l"o'pt,.hIIA· $ 3 Prell����a�t:;slr�\�"�:;���k�' etc. 
BusinessMen dotheir printing and 
advertising, save money and iDcrease 
trade. Amateur Prlnting.delight 
ful pastime for .pare hours. B OYS 
have grent fun nnd make money fast 
at printing. Send two stamps for fuU 
cataJ��G;�e�:r.;ii:;I�����!:.'! 

TH E B E S T I N J E CTO R 
For Locomotive and Stationary Boller ... 

FRIEDMANN'S PATENT. 
Over 1 3,000 Now in Ulle Here aDd in Enrope 

Throws more and hotter water. with less steam. than 
any others . It has two Waterways. bed Nozzles. and no 
movable part. to get out of order. 

NATHAN & DREYFUS, Sole ManufacturersL 108 Liberty St., New Yor ... pp" Send for Catalogue . llOGARDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-For grindIng Bones, Ores. Sand, Old 

rnclbles. Fire Clay. Guanos 011 Cake. �·eed. Corn. 
Corn and Cob. Tobacco,Snuft. Sugar. Salt! , Root •• Spices, 
Coftee. Cocoanut, Flaxseed, Asbestos, Mica. etc . ,  ana 
whatever cannot be ground by othermiII •. Also for Paints, 
!'.:'��:�I�:·jl�i\'f�g�l'iliNis�.?o�.i!,�ol�tl��:d 
Elm Sta •• New York . 

l'Il U Y E ' S 

1YIIlI l'urnishtngWorks 
�ilh::'''n!����I.?'�IIy'�

I
��u�t��tilnra:

e
h�:e�.�M 

Picks. Water Wheels. Pulleys and Gearlug. specially 
adapted to lIour mills. Sen� for catalogue. 

J. T .  NOYE & SON. Bull'alo. N .  1 .  

HARTFORD 

STEAM BOILER 
Inspeotion &; Insurance 

COMPANY. 
W. B. I'aAIna.DI, v. Pt. J. II. Au.a, ..... t. 

J. B. I'IBatB, S. 
B A B T P O B D .  C O N  • •  

NOB·COJOUSTmLE STEAlI[ BOILER .. PIPR 

COVERIITG 
ro���toS=�

t
:vJ'�.�f� *�f��t.?O���lf�·· 

THE NATIOl(A L 

Steel Tube Cleaner. 
PATlCN- �:.JUloY28 

TBD , ' 18'1' . 
Adopted and In use by U. S . 'Navy. Ol' IAI!!\L\ly dealers . 

Send for Clrcalar. THE OHALMERS SPltNCE CO. 
foot E .  9th Street. N.  Y .• Agents for the U. S. 

OJ' !rHB 

SCIENTIFIC AMERICAN, 
FOR 1 8 75.  

TQ .OST POPULAR SCIENTIFIC PAPEB 
IN TRE WORLD. 

THIRTIETH YEAR. 

VOLVO XXxn-NEW SERIES, 
Tbe pubHshers of 'the SCIENTIFIC AMERICAN 

beg to announce that on the second day of January, 
1876, a new volume oommenced. It will OODI!!lUe 
to be the aim of the publiShers to render the con
tents of the new volume more attractive and use
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 
No perSall "nguged in any of the mechanical pur· 

IlUits should think of doing without the SCIENTIFIC 
AlmRICAN. Every number contains from six to ten 
engraVingS of new machines and inventions which 
cannot be found in any other publication. 

Tbe SCIENTIFIC AMERICAN is devoted to the 
Interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally ;  and it is val
uable and instructive not only in the Workshop and 
Manufactory, but also In the Household, the Lf
Drary, and the Reading Room. 

TBBDIS. 
One copy, one year (postage Included) . . . . . . · 13.20 
One oopy, six: months (postage Included) . . . . 1.60 One oopy, three months (postage Included) . . 1.00 One copy of Scientllic American for one 

year, and one oopy of engraving, "  Men 
of.Progress .. . . . . . . . . .  · . . . . . . . . .  · ·  . . . .  · · ·  . .  10.00 

One oopy of Scientilic American for one 
.1eBl", and one oopy of " Science Record" 
'for 18'l5 . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 6.20 

Remit b:r postal order, draft, or expreea. 
Addrees all letters and make all Post vlllce or. 

ders and draft8 payable to 

MUNN & CO. 
a 7  P..I.RK ROW, NBW YORK 

THE " Scientific American" is printed with 
CRAS. EN 1I:U JOHlTSON .. (, l . · S  INK .  Tenth and 

Lombard Sts •• Phlladelpbla alld 59 Gold St. New You 
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