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THE NEW POST OFFICE, NEW YORK CITY. I The immense size, beauty, symmetry, and strength of the 
On Saturday, August 28, the Post Office Department of bui�ding, and all its splendid internal arrangements, can 

New York city moved into the new and handsome structure only be adequately realized by a close inspection. Ground 
erected at the south end of the City Hall Park. We give was first broken on August 9, 1869, and it will have cost, 
hereWith an engravinl!' (Fig. 1) showing the south and west when completely finished, about $8 003,00;). The general 
fronts, and gi ving a good "eneral idea of the outer appear· plan is an immense triangle, inclosing an open triangular 
ance of the structure. court. The light from this court extends down through three 

The new post office is by far the finest edifice in this city. glass tesselated floors to the sub-cellar. The conrt is entire-

Fig. I.-THE NEW YORK POST OFFICE. 

[$3020 »er Annum. 
(POSTAGE PRKPAID.) 

ly open down to the first s tory. All the upper stories lire 
well lighted and ventilated by this open space. The build
ing, which is fireproof throughout, occupies 21 city lots, has 
a frontage on Broad way of 340 feet, on Park Row of 320 
feet, on the City Hdl Park of 200 feet, and at i ts southern 
side a frontage of 130 feet. The hight from the sidewalk to 
the lantern crowning the dome is 195 feet. The first two 

Oontinued on page 178. 

©  1875 SCIENTIFIC AMERICAN, INC



-�titutilu�mttitln. 
MUNN & CO., Editors and Proprietors, 

PUBLISHED WEEXLY AT 
NO. 87 PARK ROW .. NEW YORK,. 

A. E. BEACH. O. D. MUNN. 
---��-��============================ 

TERMS. 
One COPY. one year. postage Included . . . . .. . ...... . .. . . . ........... ... .  $3 20 
One copy. six months, postage included ... .... ...... .. .. . . .. . ... . . . .. .. . 161.1 

Club Rates. 
Ten copies. one year. each $2 70, postage Included . . ... . . .. . .. . . . . . . . .. $2" 011 
Over ten copies. same rate each. postage Included.................... 2 "., 

g:r-By the new law. postage Is payable In advance by the publishers. and 
the subscriber then receives the paper free of charge. 

NOTE.-PersC:)Ds Bubscribingwill please to give their full names, and Post 
Office and State address, plainly written. and also state at which time they 
wish their subscriptions to commence I otherwise the paper will be sent fraqI 
the receipt of the order. When requested. the numbers cau be supplied 
from January 1st, when the volume ('.ommenced. In case of changing resi
dence, state former address, as well as give the new one. No changes can 
be made unlcss the former addrcss is given. 

VOLUME XXXIlL, No. 12. rNEW SERIES. ] Thirtieth Year. 
--_._-_. 

NEW YORK, SATURDAY, SEPTEMBER 18, 1875. 

Contents. 
(Illustrated articles are marked with an asteriSk.) 

.Esthetics. the new ................ 177 Leptothrlx buccalls ................ 184 
Air-pumping experiment (18) ..... 187 Lightning rods ...................... 177 
Alloy for emperiag steel (9) ...... 187·Magnetlsm' . . . ... . .. . . . . . ... . . . . .. . . 184 
Anil1u8 violet, new . . . . .. . . . .  lR21 MagnetIsm of iron filings . . . . • . . . . • 185 
Answers to correspondents . . . . • . . •  187; MagnetIzed file, a (33) . . . . . . .... . . .  187 
BacterIa and vlbrioB .. " ........... 185IMonads . . . . • . . • • . . . . . . . . . . . . . • • • • . . . . 185 
Bee culture . . . . • . • . . . . . . . . . . . . . . . . . •  ISO, Mouth, plants. etc .• in the ...... 184 
Belts and pulleys, size ... of (10) . . . .. 187 Newspaper circulation, etc .. -..... 182 
Bleaching In the sun (1) ............ 187 Oidium albicans ..................... 1�4 
Boller, a double shel! (25) ....... .. 187Paddlewheel queries (34) • • • . • • • . •  187 
BoUer explosion .................... 185 Paper from okra (27) ............... 187 
Boiler, pressure in a \31).... . .. 11:!7 ,Paramecia . _  .. . . .. . . . ... . . . .... . . .  185 
Bollers for SInal! eng nes b6. 23) ... 187 1 patent laws. State (11) . • • . • . . • . • • • .  18! 
��H��s�C:lg., !p��r"e��

t
ll��i

2 d,i): : . :: i��I�:����B���:�i��:���· f'oreigii::: l�� 
Boring bars* ........................ 181 Patents, Ust of Canadian .......... 188 
Business and personal ............. 187 Patents, otlicial list of . . . . . .. . _ .. . .  188 
Cement for leasy.roofs . . .. . . . . . ... 1M3 Patents, the Commissionership of. 177 
Chloroform ae a preservative . . . . .  180 Pateot, the Woodbury ............. 176 
Gold feet (22) .... ................... 187 Petroleum.furnace working with' 182 
Color vlsi,.n, on* ............... ... 180 Photo·engraving'*. ... . ......... 178 
Common thing,. Ignorance of. .... IRS Polar expedition. EngIlsh .......... 178 
g?,���;t:O{�il�;::��\��Fess· i36j:::: }�� ��:�g��'in��:.:�sJ��i�:ii;:::�: U� 
Crookes'!ast dl'covery ............ 177 Pressure gage difficulty (4) ........ 187 
Cryptococcus cerevIsire . ... . 184 Proctor, Mr .• coming again ........ 178 
Draft of vellicies (37)........ . .  188 Pumps. lifting (iJ • • . • . . . . . . . . • • 187 
Drills, twist, improved (to) . .. . . . . . .  187 Ream�rs* ........... ................ ISO 
Electrical speed recurder* ......... 182 Reamers. machine* ............ .... 180 
Elevators in N. Y. post office ...... 17� Reamers, sheU---............... .... 181 
Engine, setting up an (12), . . . . . . . . 187 Recipes, usefuL ............... : .... 185 
Engines. slIlall (17. 23) . . . . . . . . . • . . •  187 Rust. preventIng (15). ............. 187 
EVOlution, MI'. Ilawson's idea of. 176 Steam in a boiler, forming (19)._ 184 
Expansion tube metal (23)." . . . • • • • •  187 Steam pipes. deposit (29) .......... 187 
EXDloaioDs, powder, electric . . . .. .  177 Steel, compressed* ............. .. ' 179 
Feed pumps. etc. (24) . . . . . . . . . . . . . .  187 Steel for gun barrels (13), . . . . .. . . . . 187 
Feed water heater,locomotive* ... 182 Swans*.... . ...................... 1M3 
GOld aou silver from coin (1) • . . • . .  187 Telegrsp'h poles. preserving ....... 183 
German silver,maklng(26) ........ 187Tracy.EdwardH., C. E . . . ... . .. . . 1SO 
Grinder, the universsl* ............ 179, WSl.ter, green deposit from (2) .... 187 
*��il��

r
f;r�;,���I.

a
�ieain. etc:· iiijj t��1 ���

d
i�� r:;:� �� ���IPti8V:::::: t�� 

Horse, the, shall we eat ........ 176 Wheels on a curve (SO>. . . . . . . . . . .. . .  1R7 
Ink. to prevent files eating (39) . • •  lR" WhIstle. heat and steam (3) . . • • • • . .  187 
Leptomltus . ............... . .... 185 White plant ......................... 184 

THE WOODBURY PATENT. 

In our number for January 9, 1875, we gave an account of 
the strange proceedings before the Patent Office, conducted 
under the illlmediate auspices of the then Commissioner of 
Patents, Leggett, by which that officer granted a patent for 
an old device that had been in common use for about a gene· 
ration. This is now known as the Woodbury planing ma
chine patent: the particular claim allowed by Leggett being 
for a device to press down or hold the lumber while passing 
through the machine. The patent as granted by Leggett is 
so drawn as to render every form of planing machine or 
lumb�r.dressing machine an infringement of the patent; 
consequently, if the patent can be sustained, it will be a 
"Big Bonanza" for its owners; every person who builds 
a house, or puts IIp a picket fence, or walks upon a wooden 
floor, must pay tribute to this patent. A large amount of 
money was spent in obtaining the patent; and as soon as it 
was granted, a still larger sum was subscribed, and a joint 
stock company was organized to endeavor to sustain it. 
Leading lawyers were retained, and intimations circulated 
expressive of the determination of the company to exhaust 
every possible resource which money could command to en· 
force the pate.nt. Users of planing machines were given to 
understand that their interests would lie in supporting, not 
in opposing the patent. By quietly submitting, they were 
promised the enjoyment of licenses under the patent for a 
small sum; but in case of opposition, they were liable to loss 
both of business and property. Some of the users succumbed 
to this pressure, and took licenses. But the great mass of 
lumber dealers resisted, and jOined in a united effort to test 
the validity of the patent, in a legal manner, before the 
courts, forming, for this purpose, a National Committee of 
Defense. It is now alleged that certain members of the 
executive committee of this association have turnea traitors, 
have accepted bribes from the Woodbury Company, and are 
now working, not to defeat, but to uphold the patent. 

The following letter, published in the Northwe8tern Lum
berman, gives a re8ume of the situation: 
THE CASE OF wOOD:mRY VERSUS THE PLANING-MILL MEN. 

BOSTON, July 26, 1875. 
This case, one of the greatest in the whole annals of patent 

litigation. is still undeCIded, and, as the months roll on, even 
gains in interest. 

In 1874, Joseph Page Woodbury invented, or claimed to 
have done so, a flexible pressure bar as an attachment to 
planing machines, to st.persede the heretofore commonly used 
roller. The advantages claimed for it were that, owing to the 
close proximity in which it could be placed to the rotary cut
ter, it prevented any tendency in the board to split or crack, 
and, from its ready and varied adjustment, admitted of the 
speedy insertion of any thickness of board or plank. 

On April 29, 1873, some twenty-five or more years after his 
invention, Mr Woodbury secured a patent in which. he claims 
for hi� invention four points embodying the principles s"t 
forth above. Since the time of securing th.i� p .. tent the 
Woodbury Patent Planing Machine Company (Mr. Wood
bury himself died some months since) have demanded from 
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all users of the aforesaid pressure bars the following rOY-

I
' nual proportion of the horses of which the working 

a lty: 
d . d t  h 1· · f value becomes less than the sumoftheir food and manufac-" The company has etermllle 0 c arge a pre Immary ee . . . . h . 

of $10 on each machine using said invention, and that all turmg va
.
lues, and �hIS proportIOn m�ludes t e clas� of WhICh 

l'laning, tongueing, and groovIng machines, and all molding the workmg value IS more than theIr manufacturmg value, 
�achineB, which cost $300 and upwards,. using said inven-I but less than the above sum. We may estimate roughly 
tlOn, shal� be conSIdered first class machmes, and to. pay. a, that one tenth of all the horses reach this condition yearly. royalty of �200 per annum, l?aya!>le. quarterly; and If saId i Then on this million animals the food value is directly real-quarterly lIcense fees are paId wlthm the first fifteen days i • ' , 
from and after the first day of January, April, July, and Oc-I

I�able, and therefore �he wealth of the country may b� con
tober, rtspectively, a discount of twenty per cent shall be i sldered as actually mcreased by the $30,000,000 derIvable 
made . All other planing machines and molding machines. therefrom. 
to be considertd second class machines. and to pay a royalty I Moreover in order that the horses should be available to of $100 per annum, payable quarterly, subject to the same ' . . 
terms of discount as the machines of the firot class; and the the butcher, they must not be diseased or worn out. By thIS 
company has determined t@ grant no licenses until the dam- the owners are directly benefited, since. while on one hand 
ages and royalty from the date of patent, April 29,1873, to they are obliged to sell their horses in fair conditioll, they 
M"rch 2, 1874, have been fully settled an� paid."-:-Extmd are save:! the �xpense of keeping the animals when the latfrom pamphlet of Woodbury Patent Planmg Madnne Oorn-. ter become used up and are nnable to do but light work, 
pa,r:�� much for Buckingham !" Immediately on the issue of I though requiring more attention and more feed. So also 
the Woodbury demands, the leading lumbermen, who wue I with colts, which, whether they become good or bad horses, 
users of these pres:mre bars, and which they had been using cost about the same to raise. If the animal bids fair to turn 
unquestioned for the past twenty-five years (and they claim out poorly, he can be dispo�ed of at once and at a remunelathat similar bars had been in use before the invention of said 
Woodbury), formed themselves into a National Executive tive �rice. The result of thi� weeding .o�� in yo�th and de
Committee of DefEmse, with W. N. Greene, of Bronsons, Wes- stroymg when old, coupled wIth the faCIlItIes whIch the for· 
ton & GlTeene, Burlington, Vt., as chairman, N. M. Jewett, of mer affords of selection of the best types, will naturally 
J

,ewett & Pilcher, Bosto�, Mas.s., as treasurer, and W. ,W. I conduce to the improvement of breeds and a general benefit (,rapo, of Cr�po & C?, .FlInt, l\hch., these bem&" the general I to the entire equine population of the country. officers. ThIS aSSOCIatIOn, to defend the manufacturers and I . . 
users of planing machines against the claims to royalty de- We can adduce no more strlkmg example of the art of 
inanti .. ct by the Woodbury Company, soon grew to vast pro- I utilization than the mode in which the French deal with 
por.tions, and.l!ow includes the l?ading lumber and planing. their superannuated chargers. On the 1st of January last, 
mill men in all the principal lumber cities of the Union,· France contained fifty horse abattoirs and during last year numbering in all some six hundred and fifty firms. 'rhen the ' 
Woodbury Company endeavored to compromise with the ex- consumed 2,850.144 Ib�. of horse, Olule, and ass m�at: The 
ecutive committee, hoping thereby to get injunGtions against flesh of each horse weIghs about 350 Ibs. The skill IS sold 
all other users of planing and molding machines, as they to the tanner for $2. 50. The hair of the mane and tail 
would not be strong e�ough to mak� a defen�e ; whereat �he fetches three cents. The hoofs are bought by comb, or toy, 
manufacturers of planmg �nd moldlllg machllles, foreseellIg or sal ammoLiac or Prussian blue makers. The tendons the danger and loss to then customers, pledged themselves ' . ' . 
to support the association, and urged its continuance in the a�e taken to glue. factorIes. Ther� are .about nmety pounds 
courts. All of which Mr. H. B. Smith, of Smithville, N. J., of bone. worth sIxty cents. The mtestmes, for purposes of 
treasurer of the Manuf"cturers·· Defense t ssociatioll, most manure, or as food for dogs, cats. and pigs, bring five cents. 
concisely sets forth and ably advocates in his journal, The The blood is purchased principally bv the sugar refiners New Jersey Mechanic, of July 1,1855. l I d

' 
·T 

' 
'rhe association have secured for their counsel the Hon .. 

but also by fatteners of pou try an fertI Izer manufacturers. 
Caleb Cushing, Hon. Wm. M. Evarts, Hon. E . Pierrepont,: Twenty ponnds of dried blood, which is the average, are 
Hon. B. K. Curtis, and John T. Drew, Esq. '1'he Woodbury I worth forty. fi ve cents. The fat goe'! to the soap kettle, or is 
C�mpaDY ha�e f3enj. F. Butler! with some others of note. transformed into genuine" bear's grease," which, delicately 

. rl�e assocmt.lOn hll;ve p��lIsl�ed pamphlets and papers perfumed and elegantly put uP. fetches some exorbitant pIthIly presentlllg theIr pOSItIOn 111 the case, one of the most . . T • • witty and concise of which is quoted: "If a man can file a �n?es III the apotLecary stores of the U mted States. or �lse 
claim to an invention in 184l:l, have it rejected in 1849, and It IS used as harness grease or as lamp Olio The YIeld 
withdraw his fee and papers in 1852, and then obtain a pa-, is from twelve to eight pounds. at a value of t�n cents a 
tent in 1873 under one clause of a law, while he violates an-! pound. Finally it is said that even the waste flesh is al
oth�r clause,and �nlarg�s his claims �nd iLcreases his combi-' lowed to decom;ose and the maggot� gathered as pheasant natIOns, we certamly thmk Noah Imght, through some de-' . ' . . . 
scendant, get a patent on steamships on a claim of having· food, but thIS seems rather apocryphal. These utIlIzatIOns 
been the inventor of the ark." are of course entirely outside the food supply. 

So the case now stands, having developed itllelf into a ••••• 
very pretty controversy, in which we must confess our sym- MR. DAWSON'S IDEA OF EVOLUTION. 
pathies are wholly with the manufacturers aLd users of 
planing machines. " But with the 8trong rests the victory." 

One of the later developments of the case here is the 
withdrawal of two of the prominent lumber firms from the 
association, to form a combination with Almy and some 
other inventor of a bar similar to Woodlmry's, they to work 
in unison against the association of which they were former 
members,in consideration, it is reported, of receiving a liberal 
share of the stock, VV. F. S 

It appears, further, that the Attorney Chmeral of the 
United States has issued an order for scirefacias proceedings 
against the Woodbury Patent Planing Machine Company on 
account of fraud in its procurement. It is suspended until 
October 15, 1875, to enable the Woodbury Company to file 
rebutting evidence. 

The ·Woodbury Company has brought suit against several 
parties using machines. The first case is that of Hancock & 
Greeley, Cambridgeport, Mass., the trial of which is likely 
to come on in the course of a year. 

••••• 
SHALL WE EAT THE HORSE t 

We have spoken from time to time of the progress of hip· 
pophagy in Paris, regarding the same as an experiment 
which there was no particular need of putting into practice 
here. It may nevertheless be demonstrated that, in not util
izing horse flesh as food, we are throwing away a valuable 
and palatable meat, of which there is sufficient quantity 
largely to augment our existing aggregate food supply. 
Supposing that the horse came into use here as food, it can 
be easily shown that the abllolute wealth in the country 
would thereby be materially increased. In France the aver
age price for horse meat, as compared with similar cuts from 
the steer, is about two fifths less. A horse is there sold to 
the slaughterer for from $10 to $15. 

Estimating from this that $10 is the gross value of 
every horse in the United States, over and above his worth 
for working purposes, it remains to be seen how much of 
that sum may be set apart as to be derived from his utiliza
tion for food alone. As will be selln further on, the French 
butchers derive a revenue from hide, huofs, hair, etc., and, 
as is well known. the same portions of the animal find in
dustrial uses here. Placing the value of these parts· of the 
carcass at $7, we find that $3 is the net value of each horse 
for alimentary purposes. In round numbers there are about 
ten million horses in the country. According to the above 
showing. we mnst add three dollars to the value of each 
horse, since, in addition to his value as a worker or as a raw 
material for manufacturing, he now has a new one as food. 
Consequently the aggregate value of all the horses is in
creased by $30,000,600. But this accretion to the wealth in 
the country is of course not convertible into actual money, 
for, so long as the working value exists, the food value as 
well as the manufacturing value are practically at zero; nei
ther could be realized withollt great loss, and hence both are 
negatived. But there is a certain easily ascer�ained an-

According to the reporters,the mantle of Agassiz has fallen 
upon Principal Dawson of Montreal: Agassiz dead, Dawson 
remains the great American oppontnt of Darwinism. The 
honor may be thrust upon him unsought; nevertheless it is 
not w holly undeserved. At least, in his zealous opposition 
to the drift of the scientific thought of the day, he has no 
American rival-that is, in the scientific field. 

We do not think the less of him for that. Next to the 
man who suggests a new and better way of interpre�ing the 
fads and phenomena of Nature, the most useful man is he 
who most intelligently opposes it. It is through SRch oppo
sition that errors are weeded out, and exact trllth ultimately 
prevails. Occasionally the victory of a good theory, like 
the undulatory theory of light. may be dela) ed, and a bad 
theory kApt in power by too strong an opposition: but the 
damage done thereby is more than offset by the good effe�ted 
through the criticisms which innovating theories meet at 
the hands of those who stand by the old. It is for this rea
son that we rate the opposition of a man like Agassiz next 
in usefulness to tbe constructive work of men like Spencer 
and Darwin. Whell such opposition fails to shake a new 
theory, we may rest. assured that it is not based upon a de
lusion. 

But the opposition must be genuine to be useful. It must 
not call something else by the name, and expect the crown 
of victory for demolishing the substitute. That is a trick 
of theologIans, rarely resorted to by men of Science; but, 
we fear, it is precisely what PrinCipal Dawson has, con
sciously or unconsciously. been indulging in. We may be 
wrong, but to our mind his faculty for misapprehending the 
positIOn and arguments of intelligent evolutionists is some
thing marvelons in a man of his acknowledged scientific 
ability. In Dr. McCosh it would not be so surprising. 

We refer to his address at Detroit, in which he reviews 
at great length the geological record of life's origin, and in
sists that the facts are overwhelmingly against the thpory 
of specific evollltion through natural causes. What he un
derstands by evolution is nowhtre distinctly affirmed, though 
it is clearly indicated in numerous passages. That it is very 
different from the understanding of the living disciples of 
evolution is plain enough from assertions like the follow
ing: 

Discussing the insufficiency of evolutionary hypotheses, he 
says: "We have all no doubt read those ingenious, not to 
say amusing, speculations in which some entomologists and 
botanists have induiged with reference to the mutual rela
tions of flowers and haustellate insects. Geologically, the 
facts oblige us to begin with cryptogamous plants and man
dibnlate insects; and out of the desire of insects for non·ex
istent honey and the adaptatIOns of plants to the require
ments of uon-existent suctorial apparatus, we have to Avolve 
the marvelous complexity of floral form and coloring, and the 
exquisitely delicate apparatus of the mouths of haustellate 
insects." 
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Believing Dr. Dawson to be an honest man, the only in

ference we can draw from a sentence like the last is that he 
utterly misapprehends the views of modern evolutionis�s. 
Certainly nothing in the writings of Wallace, or Darwin, or 
Lubbock, or Gray can be found to sustain such an ultra 
Lamarckian method of development. To be guilty of such a 
mis·statement of the position of another is to forfeit one's 
claim to any respect as a scientific critic. Even Agassiz' 
mantle will fail to cover errors so gross and obtrusive. 

., ... 
THE NEW DEPARTlIENT OF AESTHETICS. 

Professors of the humanities have ever been inclined to look 
down upon the pursuits of naturalists as little becoming the 
refinement and dignity of gentlemen and scholars. They 
have delighted to picture such as turn their attention to the 
inferior world as eccentric fellows, chiefly employed, like the 
unfortunate spouse of Lady Jane in the "Ingoldsby Le
gends," in bug-chasing and poking into all sorts of dirty 
places for the ugly things that squirm in filth and darkness, 
solving the infinite (unlike the Breitmann) as one eternal
evolution I 

We fancy that the cultivators of polite literature will 
therefore be taken som&what aghast by the address of the re
tiring President of the American Science Association, espe 
cially by that part in which he serenely asserts that the 
chief requirement of the modern naturalist is an inborn and 
nighly developed resthetic faculty. 

In the physical sciences everything depends on accurate 
observation, with strict logical consequences derived there
from. In biology, on the contrary, while the basis of 
knowledge equally depends on accurate and trained observa
tion, the logic is not formal but perceptive. Consequently 
the first requisite for excellence in this crown of the sciences 
is resthetic perception. 

Savages are usually keen observers, but they would not 
make good biolog.ists: they lack artistic tact. The native 
Australians furnish an illustration. In them the absence of 
this faculty is complete. Oldfield relates that when one of 
them was shown his own portrait he called it a ship, another 
said it was a kangaroo, not one in a doz�n identifying a por
trait as having any connection with himself. Professor Le 
Conte gives a higher illustration of the same incapacity in a 
well known class of travelers. Having penetrated to the in
most chamber of the temple of Art, even the Hall of the 
Tribune at Florence, they stand in the presence of the most 
perfect works of art, and gaze upon them with the same in
difference that they would show to the conceptions of the 
mediocre artists exhibited in our shops. Perhaps they even 
wonder what one can find to admire in the unrivaled collec
tion there as&embled. They may be highly educated, and 
good and useful members of the social organism; but they 
lack the resthetic sense which enables one to enter into 
spiritual harmony with the great artists whose creations are 
before them. 

Such umesthetic and unappreciative persons would not 
delight a Ruskin, as students of Art; nor would a professor 
of rhetoric be hopeful of making poets of them. Professor 
Le Conte maintains that they would make no better students 
of biology. The resthetic character of natural history 
makes it for ever beyond them,just as it prevents the results 
of its cultivation from being worked out with logical pre
cision. 

This view of the fundamental difference between biologi· 
cal and physical science claims accord with the views of such 
masteJS of biology as Helmholtz and Huxley. To the genius 
of the artistic interpreter more than the patience of the col
lector its future progress will be due. A rising giant has in. 
vaded the domain of polite literature, and the humanities 
must make room I 

••••• 
LIGHTNING RODS. 

W II published, in our last number, a very interesting 
communication from Mr. George B. Prescott, the electrician 
of the Western Union Telegraph Company, concerning an 
alleged electrical phenomenon, observed during a thunder
storm, within a private dwelling, and described by a corres
pondent in our paper of August 14, 1875. 

The phenomenon in question consisted of electrical dis. 
charges from the water and gas pipes of the dwelling,which 
was furnished with a lightning rod. The question was as to 
the cause of the electrical manifestation. Mr. Prescott be
lieved that it was due to the defective connection of the 
lightning rod with the earth ; but in order to satisfy himself 
fully in the matter, he took the trouble to send an assistant 
to the locality, and subject the premises, pipes, and rod to 
actual electrical tests wHh the galvanometer. 

The result was that the lightning rod was found to be so 
sadly defective in its ground connection that it could not 
conduct the electricity into the earth, except feebly; and 
whenever a thunderstorm occurred, the house became 
charged with electricity, and the current, being unable to 
pass down the rod, made its way through the building to the 
water pipe, and escaped through it into the ground. The 
details given by Mr. Prescott are quite interesting. He ad
vised the immediate connection of the rod with the water 
pipe, which would thus to serve as an extensive conduct. 
ing termiual for the rod, ensure the safety of the building, 
and put an end to the electrical mRn5festations among the 
pipes before mentioned. 

This cal!le is a representative one, as the rod was pnt up in 
the same defective manner as are the majority of rod'!, that 
is, the bottom of the rod was simply stuck down a few feet 
into the ground or rock, and thus practically insulated. 

We have repeatedly advised our readers that a lightning 
roc, in or�llr to serve as a protection for a bui.ding, must 
have a large conducting terminal in the earth. This termi-
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na1 may consist of an iron water pipe, as in the present case, I of heat from the side of the disk toward it; the distant side 
or a very considerable extension of the rod itself into wet or became the heated one, and apparent attraction was the re
damp earth; or a trench, filled with iron ore or charcoal, suIt. 
may be made available. Professor Dewar'S explanation of these phenomena is sim-

The aggregate annual losses of life and property in this ple,and does not involve any new or inexplicable power in ra
country, by the striking of buildings by lightning, is im· diations. The apparent attraction of the disks by light un
mense. but might be almost wholly prevented if properly der ordinary pressure is caused, he says, by convection cur
arranged conductors were generally employed. But it is rents. The air or gas in front of the disk is heated, and, 
evident that a more intelligent class of lightning rod men rising, tends to cause a vacuum; the disk consEqUtotly ad
are needed in their erection; and it is probabie that electri- vances, pushed forw�rd by the power that drove the ship of 
cal instruction must also be given in our common schools the" Ancient Mariner": 
before much improvement can be expected. "The air is cut away before 

If a man, employed to put up a tin pipe to conduct the And closes from behlnd I" 
rain water from the roof to the cistern, were to solder up In a vacuum the dfect isdifferent: the disk is repulsed in-
the bottom of the pipe, thus preventing any flow, his work stead of attracted-repulsed by the recoil of tbe residual 
would be rejected, and he would be stigmatized as a fool. molecules of the gas, which leave the beated side of the 
But this is substantially what our lightning rod men are do- disk at an increased velocity after impinging upon it in the 
ing every day. They put up rods for the alleged purpose of course of their travels. 
conducting the electric fluid, but seal or insulate the bottoms " What takes place is this: The particles of the gas are 
of the rods so that the fluid cannot flow into the ground; flying about in all directions, with a velocity which depends 
and the majority of employers are so ignorant of the subject on the temperature. When they impinge on the he\ted 
that they are lInable to detect the fraud. disk, they go off with a greater nlocity than those which go 

The known laws that govern the flow of electricity are off from the colder side, and hence there is a recoil of the 
almost as simple as those relating to water. If a proper disk. When the gas is at all dense the particles get a very 
connection exists between the rod and the earth, the build- short way before they are met by another and sent back, and 
ing' \"ill be protected, for electricity will flow through the so the velocity gets to be a common velocity before any visi
rod "\\1th (the same certainty that water will pass through an ble action takes place. When the gas is rare, the particles 
open leader from-roof to ground. But if the bottom of the may get a long way off before they meet others, and so the 
pipe be sealed, the water cannot run; and if the bottom of a action becomes perceptible." 
lightning rod be sealed or insulated, the electricity cannot The vacua employed by Professor Dewar were formed by 
flow. the charcoal method, the density of residual gas being re-

Tests of lightning rods with the galvanometer, as directed duced to one four-millionth of its density at ordinary press
by Mr. Prescott, will al ways show whether they are safe or ure. In such a vacuum, the average path between two colli
not. But it may be taken for granted, without a test, that a sions is about 1 foot against an average of one four millionth 
rod is unsafe which merely has its bottom stuck down a few of a foot at ordinary pressure. It will be seen, therefore, 
feet into dry earth. We repeat, the golden rule for safety that the particles may have relatively a very long way to 
is to have the bottom of the rod placed in connection with a travel after leaving a disk. 
large mass of conducting material in the ground. For the benefit of those who have dreamed of securing a 

• '.' • profitable direct motive power derived from solar radiations, 
ANOTHER VIEW OF MR. CROOKES' LAST DISCOVERY. it may be added that the total work done by the radiations in 

In a recent issue we gave a summary of Mr. Crookes' re- these experiments did not amount to the five.millionth part 
cent observations on the behavior of delicately suspended of the available energy received by the movable surfaces. 
pith-balls when acted on by a beam of light. In a vacuum • , ...... _____ _ 
the pith balls, and disks of cork similarly suspended, seemed 
to be repulsed by the light under conditions which demon- EXl'LOSIONS IN GUNPOWDER MILLS BY ELECTRICITY. 

strated, Mr. Crookes asserts, a hitherto unrecognizEd power A corrfisponuent remarked, some time since, that the 
of light. mysterious explosions of some powder mills may probably 

Similar observations with snbstantially the same appara- be due to an electric spark gi\'en off by persolls dressed in 
tus were made fifty years ago, so that the discovery is not woolen clothing, whe, when the air is dry, may (by friction 
new if true; it simply reasserts what was generally believed of their clothing or feet) produce from thbir finger ends a 
when the Newtonian theory of light prevailed, namely, that spark of electricity sufficient to ignite a gas jet. He sub
luminous radiations are capable of exerting a direct push mltted the question whether it would not be possible that 
upon matter. It is strikingly inconsistent, however, with men at work in powder mills may create w much electricity 
the now dominant theory of light; and according to some in their bodies that, oW hen thbir hands come in coniact with 
careful observers, it is equally inconsistent with fact. Pro- metallic conductors, it may be, if not sufficient to ignite 
fessor Osborne Reynolds suggests that the action of the pith powder, enough to ignite some inflammable gas generated 
balls or disks is due to the evaporation of some fluid on the from the chemica's. 
surface of the disks, the recoil of the evaporating particles, This letter has drawn the attention of the London Ohem;,-
as they leave the disk, driving it back. oal Review, which states that in England they have often 

A better explanation, because better sustained by experi- seen in American journals the statement that an electric 
mental evidence, is that given by Professor Dewar, of Edin- spark, suffiCient to ignite gas, may be given off by the 
burgh, who claims that the heating of the disks is the effi- human hand: but the editor says that he never heard of such 
cient cause of the action observed. In his investigation Pro- cases on his side of the water. We know that the air in 
fessor Dewar used substantially the same apparatus that England and all the countries of Western Europe is very 
Mr. Crookes employed, simply changing the composition of damp, .owing to the prevailing west winds and tile absence 
the disks and interposing certain substances having well of extensive areas of dry land, blowing over which the wind 
known effects upon the radiations. would become very dry, as are our west winds, coming over 

Placing a candle before the apparatus so as to cause a large our prairies. 
deflection, he first interposed a vessel of ordinary glass, and It is asked what inflammable gas may be generated 
the deflection was diminished. On filling the vessel with in the manufacture of gunpowder? To this, it may be an
water,the disks ceased to be deflected. Now it is well known swered that, in the manufacture of fulminates for percus
that water, though transparent to light, is almost opaque to sion caps, inflammable vapors, as nitrous ether, etc., are 
heat. given off, while the dust of gunpowder and even of charcoal, 

The experiment was then reversed. A smoked piece of when floating in the air in a proper quantity, may form an 
rock salt was interposed, shutting off the light but allowing explosive mixture. Even the dust from the mineral 
the heat to pass through. The disk remained deflected: so grahamite, which in its character is very sin_ ilar to gun
likewise when a solution of iodine in carbon bisulphide was powder charcoal, has repeatedly exploded in the mines in 
used, a substance opaque to light but transparent to heat. Western Virginia, when mixed with air in the right quantity. 
These experimeRts show that it is not the luminous radia- It is wtll known among electricians that a weak blectric 
tions which have power to move the pith balls, but the ob· spark will more easily explode gunpowder than a strong, in
scure radiations commonly known as heat rays. tense spark: the latter will scatter a heap of gunpowder 

The next question was: How do thll heat rays produce the without igniting it, but, when the spark is weakened by 
motion? To test this,disks of rock salt (transparent to heat) substituting for a part of the conducting metal a less con
and glass (transparent to light) were substituted for those of dllcting material, such as water or a moisttlned thread, then 
pith or cork. When a beam of light was thrown upon the ignition will readily take place. 
clear salt no motion ensued, the radiations passing through We acknowledge that we have no positive evidence that 
unabsorbed. When the light was received on the glass, part powder mills have actually been exploded by electricity; but 
was arre�ted, the glass was heated,and the disk was deflected. the possibility of such a cause was only suggested in _ our 
The effect was reversed when the back of the rock salt disk paper, and it must be admitted that this suggestion is not 
was coated with lampblack. The radiations were absorbed unworthy of serious attention. 
by the lampblack at the surface of contact; the lampblack 
was heated and, by conduction,heated the salt, and the result 
was (at first) repulsion. Were the lampblack a good conduc
tor, it would heat through first, and then there would be re
pnlsion from that side, or apparent attraction. This in a va
cuum: at ordinary pressure the motion is always forward 
from the side of the disk most heated. 

Other experiments were made with disks of sulphur, clear 
and ordinary; and with transparent disks coated on one side 
with white phospkorus, which is opaque to the ultra-violet 
rays. In the latter case, when the disks were acted on by 
light, cheminl action ensued with disengagement of heat, 
resulting in a motion of the diSKS away from the side heated. 
The reverse was demonstrated by bringing ether near a disk; 
and doubtless the same effect would have been produced by 
a piece of ice. The chilling substances caused a radiation 

••••• 
Re.lgnatlon or (lomml •• loner or Patent •• 

The daily papers announce the resignation of Mr. J. M. 
Thacher, the present Commissioner of Patents, to take effect 
October 1 .  His successor has not yet been announced by the 
President, but the name of R. H. Duell, of Courtlandt 
county, N. Y., is m!ntiQned as the probable appointee. Mr. 
Duell is reputed to be Ii lawyer of considerable ability as well 
as a first class politician. He was formerly a member of 
Congress. 

••••• 
NEW RUSSIAN GUN.-A great cannon, lately built at the 

works at Oboukowsky, has cost $65,000, and weighs 40 tUIlS. 
Ii is a breech loader, entirely in crucible steel, 20 feet 6 
inches long; its largest ring is 57t iLches in diameter, and 
the tube has thirty.six grooves. 
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Oontinued from first page. 
floors and the basements below are occupied by the post of
fice, and the third and fourth floors by the United States 
courts and offices (the interior of the United States Court is 
shown in our Fig. 2). There are ten elevators for mail mat
ter, and four for passengers. The building looms up grandly 
above the structures in the vici
nity, and attracts and interests 
the attention of every beholder. 
The solid walls of the post office 
con�ain half a million cubic feet 
of granite. Every credit is due to 
the great ability shown by A. B. 

Mullett, formerly United States 
Supervising Architect, in perfect
ing the plans of the building, and 
giving to New York an edifice 
that will be a continual source of 
pride to it. 

The business transacted in the 
post office in this city is some
thing marvelous, being nearly 
double that of any other city in 
the Union. The average number 
of domestic letters received and 
distributed daily is 300,000; the 
number of foreign letters re
ceived, 30,000; the number dis
patched, 35,000; and the number 
of local letters received and dis
tributed, 120 000. There are 
5,795 lock boxes for letters, and 
372 lock boxes for newspapers. 
At the post office and stations 
there are about 1,300 employees, 
and 390 can-iers are employed. 
In the post office proper there are 
600 clerks. 

Experience has shown that 
Mondays and Thursdays are ge
nerally the heaviest days. To 
properly manage a business so 
vast and so complex as that trans
acted in the � ew York post of
fice requires the highest order of 
executive ability, combined with 
a quick perception of details 
needed to systematize the work 
so as to make one harmonious 
machine. 

THE ELEVATORS. 

I citutifit �tutritau. 
tical working; and then the want of means compelled him to 
carry on his operations in the same apartments where he 
lived, in Jersey City. 

After prosecuting his work for a year or more under these 
embarrassing circumstances, and subsequently, for a few 
months, in a loft on Cedar street, in this city, his plates had 
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attracted so much attention that he was induced to unite with 
others in the organizll.tion of a company for the purpose of 
carrying on the work upon a large scale. Accordingly the 
Actinic Engraving Company was formed. But this did not 
prove a financial success; and after a year and a half it was 
abandoned. 

There are some inventions 
which, though of great value, 
are slow in winning their way 
to public favor. This proved 
to be one of them. There ex
isted in the minds of many pub
lishers a strong preju�ice against 
process engraving, due to the 
fa�t that sevPrdl precesses had 
been introduced, of whillh they 
had made trial with very unsa
tisfactory results. Time was re
quired to prove that Moss' pro
cess was not like the others. 

Another and perhaps grellter 
obstacle was met in the reluc
tance of artists to adapt their 
style of drawing to the require
ments of this new art. They 
had been accustomed to make 
their drawings with pencil and 
brush, often hastily, leaving 
the work to be perfected and 
finished by the slow and tediou!> 
toil of the wood engraver. Now 
they were asked to furnish pen 
and ink drawings, executed 
with the care and exactness ne
cessary to secure the desired re
sult. Their first attempts ",ere 
generally failures, increasing 
the indisposition to change. 

One of the most noticeable fea
tures of the interior of the build
ing is the telescopic hydraulic 
elevator. Eight of these are 
used for handlmg the mails, and 
four for passengers. Of the lat
ter the two principal ones are lo
cated in the wells of the grand Fig. 2.-TRE UNITED STATES COURT, POST OFFICE BUILDING, NEW YORK CITY. 

But Mr. Moss had pursued 
his invention too long to be dis
heartened by these obstacles 
and delays. A new organization 
-the Photo Engraving Compa
ny-was formed, something 
more than three years ago. Ex
pensive apparatus and machine
ry have been int.roduced, impor
tant parts of which have been 
invented and constructed ex
pressly for this use; workmen 
have been carefully trained to 
perform their respective parts; 
a corps of autists, patiently in
structed, have become skillful 
in the style of drawing required 
by this method of engraving; 
and the process itself has, in 
several respects, been essential
ly ehanged and improved. 

spiral stairways which occupy the pavilions at either extremi. 
ty of the north or park front. The elevator cars are of elabo
rate design and finish. Their most striking peculiarity, 
however, is their mode of operation. Imagine an iron tele
scope about 18 inches in diameter and 30 feet long when 
clo�ed; set the small end up, with a car resting on the eye 
piece. Now this telescope, being strong enough to resist 
great internal pressure, has its three polished wrought iron 
slides working through watertight stuffing boxes; and it is 
obvious that, when water is forced into it, the slides will be 
forced out and up, and the car, resting on the upper one, will 
in consequence be elevated. To lower, the confined water 
is permitted to escape, when the weight of the car and slides 
causes a prompt descent. These operations are controlled by 
a threoway valve, actuated from the car by a guide rope iii. 
the usull.l way; and by its means the speed in either direc
tion can be illiitantly adjusted to any rate, from an almost 
imperceptible motion to 100 feet a minute with perfect ease 
and steadiness. 

The engraving, Fig. 3, represents one of the large passen
ger elevators extended to its full hight, Their range is from 
the first to the fourth floors, a distance of about 80 feet. 

These elevators were built by Messrs, Davidson & Mars, of 
36 Courtland street, New York city. 

The foregoing engravings are all executed by the new 
process of the Photo-Engraving Company, No. 62 Courtlandt 
street, this city, an account of which we give in the sub
joined article. 

• ••• •  
Photo-Ene-ravlng. 

The production of metallic plates engraved by the aid of 
light, for use in printing, was attempted as early as 1813, by 
Niepce, about twenty· five years before the art known as pho
tography was invented. Since then, many attempts at photo
engnving have been made, and numerous specimens of more 
or less merit have been exhibited; but it is only within the 
l ast few years that this art has been brought to such a degree 
of perfection as to serve a useful purpose. 

Among the various inventors in this field, John C. Moss, 
superintendent of the Photo-Engraving Company, of this 
city, seems to have achieved the highest success. Being both 
a practical photographer and a printer, his experience gave 
him great advantage in his endeavors to prepare plates, by 
means of photography, to be used on the ordinary type 
press. He commenced his experiments with great enthusi
asm, in the spring of 1858; but it was not till ten years later 
that he had so far succeeded as to get his process into prac-

Fig. S. 

THE HYDRAULIC &LEVATORS, NEW YORK POST OFFICE. 

One of the methods devised by Mr. Moss to save labor in 
the production of pen drawings is this: The copy from which 
a drawing is to be made is photographed double the size of 
the plate required, on arrowroot paper, and then fixed and 
well washed, but not toned. Directly upon this print the 
drawing is made with a pen and india ink. When the out
lines and all the important parts of the drawing are com
plete, a saturated solution of corrosive sublimate in alcohol 
is flowed over the drawing, which bleaches away the photo
graphic color without at all injuring the lines in ink. The 
finishing touches are then added, when the drawing is ready 
to be reduced and engraved. Thus the tedious operations of 
sketching and tracing are obviated, and a degree of accuracy 
is secured which it would be difficult to obtain by any other 
means. 

It should be observed here, however, that drawings are 
not required for all the engraving done by thIs company, 
since a large part of their work consists in the direct repro
duction of woodcut, lithographic, and steel plate prints, either 
of the same size as the originals, or of reduced or enlarged 
sizes. 

Up to the present time this company has engraved over 
50,000 relief plates, measuring over 500,000 square inches; 
and it is estimated that, with about 60 employees, they are 
annually performing an amount of work that would require 
for its accomplishment at least 1,000 skillful wood engravers. 

The view of the New York Post Office Building, on our 
first page, was engraved by this process from a pen drawing 
made by one of their draftsmen . 

. .... 
The English Polar Expedition. 

News has been received in England from the polar expedi
tion, which sailed early in the summer, Both ships had ar
rived at Disco, Greenland, after a pleasant voyage, and pre
parations for pushing furiher north were in active progress. 
During next spring six sledges will start for the pole, One 
sledge will leave the party and return every week or so, trans
ferring its surplus·provisions to the others. When the ex
ploring party is thus reduced to one sledge, that will push 
on alone and reach the pole by itself. If this is done satis
factorily, and all the surveys are completed, the expedition 
will be able to return to England during the autumn of 
1!:j76. 

• ••• • 
MR. PROCTOR, the celebrated English astronomer, who 

lectured in this country two years ago with so much success, 
is about to come again. He is an able and interesting 
�peaker. 

©  1875 SCIENTIFIC AMERICAN, INC



SEPTEMBER 1 8 , 1 875.1 $ citutific �tUtriCllU. 1 79 
:c 

IMPROVED UNIVERSAL GRINDER. 

The new emery grinder herewith illustrated is so con
structed as to facilitate operations upon a large class of work 
done by machinists, stove fitters, and others, which cannot 
conveniently be performed upon horizontal machines. The 
principal feature of the device is the manner in which the 
wheel may be adjusted to work at any angle by si.mple me
chanism, involving the use of no extra pulleys and belting. 

ly among these may be mentioned the means by which ho- \ procedure. In casting ingots it not unfrequently happens 
mogeueity of structure is attempted to be secured. In ordi- that the bubbles of gas are largely formed near the outer 
nary practice steel is at present, to a large extent, cast into ' surface; and during the processes of reheating, these bubbles 
ingots which are honeycombed more or less by bubbles of are apt to be opened up by the wasting of the surface, thus 
gas distributed through the structure; and after solidification affording opport1:l.nities for the entrance of dirt and the for
has taken place, it is attempted to displace these bubbles by mation of scale within the bubble cells, and, as a necessary 
the process of cogging, hammering, and rolling the material \ consequence, interfering with the obtaining of a solid homo
while in a heated state. During the earlier staies of this geneous mass. Under these circumstances, and inasmuch as 

�:l l  

SANFORD' S  UNTVERSAL GRINDER. 

Fig. 1 shows the grinder arranged for acting upon vertical ' treatment, the steel is tender and requires to be dealt with 
work; in Fig. 2 the wheel is represented inclined. oarefully ; but in proportion as its homogeneity increases, it 

'fhe wheel shaft is mounted in bearings in the frame, A, becomes fit to resist more severe handling, the increase in 
which, by meallS of a set screw passing through a slot,'is its toughness, doubtless, to ilome extent. marking the expul
secured to a shank which enters a socket on the standard, B. sion of the gas bubbles and the welding together of their 
The shank, by loosening the set screws which confine it in sides under the various compressing processes the material 
the socket, can be drawn ou t to tighten the belt which, act- undergoes. It is undoubtedly true that this mode of treat
ing on a pulley on the wheel mandrel, rotates the wheel, or ment, when skillfully carried out as it is at our large works, 
it can be turned in the socket so as to set the latter at any gives excellent results, and produces a most valuable struc
angle. By mea�s of the slot and set screw in the frame, the : t1:l.ral material; but it is equally true that it is far from be
wheel can be adjusted nearer to or further from the table, as ing free from objections, while it is in some respects opposed 
desired. The mandrel has several inches traverse in the to what may be theoretically considered the rational mode of 
frame, so that the pulley can be pressed down 
or lifted from the work by means of the sim- Fig. 1 .  
pIe lever arrangement a t  C .  The lever may 
be set and held at any position by means of 
,the nut shown, or the former may be counter
weighted and operated by a treadle beneath 
1I;he table. 

In order to grind flat surfaces the wheel is 
lowered down to them. A conical wheel is 
used for grinding holes in stove plates, etc ., 
an aperture being made in the table or an aux
iliary platform thus provided being secured 
on top of the latter. For edging plates, the 
table can be made of sufficient size to sustain 
the whole weight of the plate, so that the at
tendant can bring a more even pressure on 
the wheel with little labor and without dan
ger of injuring it. The wheel can be inclined 
so as to grind bevel edges with readiness ; and 
by suitably formed grinders, moldings can 
easily be ground. 

The machine is manufactured by the Tanite 
Company, of Stroudsburg, Pa., who may be 
addressed for further particulars. 

. . ..  
COMPRESSED STEEL. 

The manufacture of steel in large masses, 
although it has made vast strides during the 
past few years, is still characterized by many 
features requiring improvement, and especial-

Fig. 2. 

it is at present scarcely possible to prevent the formation of 
the gas bubbles in the ingots during' the process of casting, 
so long as the ordinary plan of teeming them in metal molds 
is adhered to, it is not surprising that the idea early sugges
ted itself of getting the desired homogeneity by subjecting 
the metal to compression while in a liquid state, instead of 
allowing it to solidify before attempting to remove the bub
bles. Such a mode of procedure is certainly a rational one, 
if we allow for the moment that the casting of perfectly 
solid ingots is at present unattainable in regular practice; 
and notwithstanding the practical difficulties attendant upon 
its being carried into effect, it is somewhat surprising that 

greater progress has not been made in its ge
neral application. 

The plan of increasing the solidity of 
castings by compressing the metal while in 
a molten state is very far from being new; 
and as applied to copper, it has been in use 
in Manchester, England, for about twenty 
years past. As regards steel, the credit of 
suggesting its compression in the fluid state 
belongs, we believe, to Mr. Bessemer, who 
embodied the idea in one of his earlier pa
tents ; but in England it has in practice 
been worked out almost solely by Sir Joseph 
Whitworth, who for some years has been en
gaged in developing the system, and of whose 
success we shall have to speak presently. It 
was in France, however, we believe, that the 
process was first practically carried out on a 
large scale, Messrs. Revollier, Bietrix & Co., 
of St. Etienne, having adopted it in 1867, 
and having built steel works specially ar
ranged for it in connection with furnaces for 
making steel by the Siemens-Martin process. 
According to the plans adopted by Messrs. 
Revollier & Co., the metal was run from the 
furnace into a ladle, which, by means of a 
turntable crane, was conveyed to the ingot 
molds, and the metal teemed into the latter. 
The molds were placed on an ingot carriage, 
and after filling they were run under a hy-

Fig. 3. 

HYDRAULIC PRESS FOR COMPRESSING STEEL. 
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draulic press, and the metal subjected to compression until its 
temperature liad fallen below that at which bubbles wouU 
be reformed. We do not know whether or nor Messrs. Re
vollier and Co. are still using the compressing process, nor 
what success has attended their latest experiments with it, 
but we know that during their earlier use of it 
they produced some very compact sound ingots, but 
also many failures. Not content with treating in
gots, Messrs. Revollier and Co. , also compressed 
- with varying success-more complicated castings, 
such as tyres, rings for guns, etc. , but in dealing 
with such a manufacture they had to contend against 
the difficulty of running the metal at a lower tern · 
perature than was consistent with efficient com
pression, the initial temperature of the metal on 
leaving the furnace being reduced by its transfer by 
the ladle, etc. The result was that, t'J obtain the 
necessary liquidity in the molds, they were eom
pelled to resort to the use of a metal containing a 
higher percentage of carbon and L ence a lo wer 
melting point, but this metal again was unfitted for 
tyres, etc. , on account of its hardness and brittle· 
ness, and hence failures. One great difficulty con
nected with \he affair thus was that by the Sie · 
mens-Martin process it was not possible to deliver a 
mild steel into the ladle at a temperature so much 
above its melting point a:;; to allow of it at length 
reaching the molds at a temperature suitable for 
under�oing compression. Wit.h the Bessemer pro
cess less difficulty is experienced in this way, 

$ titutifit �mtritau+ 
pared from a photograph of ihis second ingot being shown 
by Fig. 3. 

If these two figures be compared, it will be seen that, 
whereas in the ingot represented by Fig. 3 there are a great 
number of bubbles near the outside-'tnd in fact only pro-

RICCO'S EXPERIMENTS ON COLOR VISION. 

the initial temperature being higher ; but even where Besse tected by a thin skin, which might be iBjured in the reheat
mer steel is compr"ssed,as at the N eu erg ·Worko! in Austria, ing furnMe-in the compressed ingot, shown by Fig, 2,)11ere 
it is found to be very important to keep up the temperature is one bubbl e only, and that at the center of the ingot, where 
of the steel before compressing by heating the ingot molds it would most probably be thoroughly closed during the sub
before the steel is teemed, and by getting the molds under sequent treatment of the ingot, or where, if it continued to 
the press as promptly as possible after they have been filled . exist, it could do little harm. Altogether we believe that 

The arrangements for compressing steel which have for the practice at Neuberg has been very successful.-.Elngi
some years been in use at the Neuberg Works were planned neering. 
by Herr Von Stummer-Traunfels, and they have proved 
very successful, while they are also very simple. At Neu
berg the steel from the converters is run into a receiver which 
is lifted by a po werful hydraulic cra.n& on to a suitable car
rh.ge, and is then rlln on to a bridge over the press pit. At 
the bottom of this pit is a line of rails, so that the ingot 
molds mounted on cltl'riages can be brought under the bridge 
to be filled with steel from the receiver and then promptly 
run under the press. 

The ingot molds are,as usual, made for conical ingots, the 
section at the lower part being the ordinary one of an irregu
lar octagon-or rather a square with the corners chamfered 
off-while at the upper part this section changes to circular, 
thb upper portion of each mold being cylindrical, internally, 
for a length of ahout 6 inches, so as to form a guide for the 
press plungl'r. Externally the molds are circular, and they 
are turned slightly conical, while steel hoops are shrunk on 
them to enable them to resist the internal pressilre. The 
conical form of the ingots would of course cause the fluid 
metal to exert an upward pressure, leading to separaie each 
mold from its base, and to resist this the molds are furnished 
with st.rong flanges by which they can be secured to their 
bases. The ml)ld bottoms, we may add, have a sHiht de· 
pression in the center, and in this is pl aced some fire clay on 
which the metal falls when teemed. This arrangement is 
employed to prevent the bottom from being inj Ilred by the 
pouring of the metal, it being important to keep the bottom 
Bound, as it might otherwise i'iv& way under the action of 
the press. 

• ••• • 
Edward H. Traey, C. E. 

Edward H. Tracy, for several years past the Ohief Engl
neer of the Croton Aqueduct of this city, died recently at 
Carmel, N. Y. He began his engineering career as a rod 
man, and from that humble position rose, by industrious at
tention to the dllties assigned him, to be an assistant engl
neer under John B .  Jarvis, on the Chenango canal in this 
State. Silbsequently, under the same chief, he assisted in 
the construction of the main line of our great aqueduct. He 
was afterwards engaged in several other important works, 
involving dock and railway con3truction. For the last five 
years he has been Chief Engineer of the Croton aque
duct. 

• .  e. e 
ChloroCo)rm as a Preservative . 

At a recent session of the BriMsh Pharmaceutical Society, 
Mr. J. B. Barnes stated that vegetable infusions may be pre
served indefinitely by the addition of a minute quantity of 
chloroform. A mucilage of gum acacia and a malt infusion 
have been satisfactorily experimented upon, and the action of 
the chloroform appears to be to destroy the ferments. Mr. 
Barnes considers that the discovery may be applied to pre
l!Ierving solutions of citrate of ammonia, lemon juice, and 
other very alterable organic substances. 

Each ingot mold is mounted on its own ca.rriage, the latter Bee Culture . 

curying it at such a hight that, when run under the press, To the J1Jditor of the &ientijlc American: 

the top pbte of the carriage, on which the bottom of the I can confidently recommend bee culture, as well adapted 
mold rests, is cle11' of what we may term the anvil of the to the s?here of women both in city and country. I speak 
press, this bei ng a strong casting fixed on firm founda- from expel'ience, having been engaged in this pursuit for 
tions. The pressure imposed by the press varies from over twelve years. In my first attempts at bee culture, I 
400 to 700 tuns, and it is evident that the ingot car- used the old fasioned box hive. These hives were readily 
riages could never be made to residt such a pressure. To constructed with l ittle or no reference to giving a profit in 
avoid the necessity for this, the lengths of rails on which a surplus honey obtained from thelll.. The losses in such 
carriage rests when under the press are balanced so that, I hives, from various causes, especially in winter, were very 
when they are merely loaded with the weight of the ingot, great, and profits were small at the best ; $ 10 to $12 profit 
mold, and carriage, they are maintained on a level with the from the sale of surplus honey from such hives in one sea
other rails ; but when the press is brought to bear on the in- son was considered an extraordinary yield. I have for 
got, they descend and allow the top plate of the carriage to several years used a hive of my own invention. It is con
take a solid bearing on the anvil just mentioned. On the structed with special reference to securing a good yield of 
pressure being removed, the rails rise again and the carriage surplus honey, in the most convenient marketable form. 
can then be run on to make room for another. The general My hive is so arranged and constrllcted that I am able to 
arrangement of the press and press pit at N euberg is shown prevent or contrive the natural swarming of bees, and, when 
by the annexed perspective view (Fig. 1.) desired, to turn their whole force to storing surplus honey 

It should be mentionsd that, when an ingot is being teemed in the parent stock instead of swarming out, as they often 
in the press pit, a kind of funnel of wroul!'ht iron plate is do (to their great damage) under ordinary management. It is 
placed in the mouth to prevent the latter from being injured surprising to note how much more honey will be stored by a 
by the molten metal. When the mold has been filled, this stock that does not swarm (yet has the same increase of bees) 
funnel is withdrawn, and a short plunger is inserted by than by one that casts one or more swarms. I often obtain 
means of tongs specially constructed for the purpose. The from 200 to 300 Ibs. honey in small glass boxes from a hive 
mold is then run under the press and subjected to pressure in a season. 
for from half a minute to one minute, it being found that There is in my opinion no pursuit which offers greater 
this period is amply suffioient to insure the desired result. inducements to women as bee culture. There are very 
We may add that no difficulty is experienced from metal en- many whose occupation confines them inioors nearly the 
deavoring to squeeze out around the plunger. Any metal whole time, excluding them from the air and sunshine, to 
eo endeavoring to escape becomes at once so cooled as to the great inj ury of their health ; while at the lIame time, 
solidify. after this great sacrifice, they barely succeed in obtaining a 

At the Vienna Exhibition of 1873, some excellent speci- livelihood. To lIuch, bee culture offers special inducements , 
mens of compressed steel were exhibited by the Neuberg such as health and a greater recompense for labor performed. 
Work3, and amongst others the broken ingot from a pho- I hope that ere long bee culture will receive from my sex 
tograph of which the annexed Fig. 2 has been prepared, the attention it deserve!l. I am acquainted with many who 
Thill ingot wa!l !lhown side by lide with another broklln in- have lately commenced in the business who aTe meeting 
got of the same steel, but uncomprel!!led, an engraving pTe- with great !lUCcelll!. 

West Gorham, Me. LIZZIE E. COTTON. 

lS �PTEMBER 1 8 , 1 8 75.  
O n  Color Vision. 

ro the Editor of the Scientific American : 

It is known that a certain length of time is necessary to 
the perception of light, and that the sensation in the eye 
does not disappear instantaneously with the disappearance 

of the luminous object. It is also the opinion of 
physiologlsts that the perceptions of the different 
simple colors require different times ; as does like
wise the persistence of the sensation remaining in 
the eye. The l aws of these phenomena have not 
however been yet determined ,and the following ex
periments, in my opinion, may serve that purpose ; 

A ray of sunlight, f l, is made to enter a dark 
room through a narrow vertical slotJ,by means of a 

porte lumie1'e. It falls in an horizontal directioll and 
meets a lens, e, a flint prism, P, which disperses it, 
and a mirror turning about on a horizontal axis, 
which reflects the rays in the same direction, above 
the prism, on a white screen placed at a convenient 
distance to obhin an horizontal spectrum, R V, well 
enough developed to exhibit at least the principal 
Fraunhofer lines. The whole apparatus should be 
EO arranged that, when the mirror is slowly made to 
oscillate, the spectrum may be displaced parallel to 
itself. 

If now the mirror is made to oscillate with a cer 
tain velocity, the spectrum will be seen to become 
curved in an unexpected manner, the extreme red 
and, still more, the violet remaining behind . On 
moving the mirror in the opposite direction, the 

spectrum oscillates with i t, gliding and darting like a fish in 
the water. It will be noticed that the convexity of the an
terior outline of the spectrum i3 in the yellow, which color 
precedes the others in the motion. On keeping the eye fixed 
on a point of the screen,it will be observed that the spectrum 
widens, and that the ex oansion is greatest in the violet and 
d ecreases towards the red. 

The same result is obtained by projecting the spectrum 
directly upon the screw and observing i(a Image in a mirror 
oscillating in front of it. With tha proper diaphragms, 
which should be black and opaque, some colors may be in
tercfpted, and only two allowed to pass in coincidence with 
the Fraunhofer lines ; this renders comparisons easier. 

From this experiment it follows that yellow is the color 
which most quickly affects the eye ; then come orange, red 
and green, blue, indigo, violet. The persistence of vision 
is greatest in the violet and successively diminishes in the 
indigo, blue, green, yellow, orange and red. 

This may be verified also with white light. In fact, on 
moving a watchglass reflecting the sun before a black back 
ground, and keeping the eye fixed on it, the Ii ttls solar image 
will be seen converted into an elegant colored curve, in 
which the following colors are usually found : yellow,green, 
blue, indigo, violet. 

Modena, Italy, August, 1875, A. RICCO. 
------------4.� .• � . •• __ ----------

PRACTICAL MECRANISK. 
BY JOSHUA. ROSR. 

NUMBlIlI XXXI . 

REA.MERS. 

For reaming out taper holes, such as are employed to re 
ceive taper pins, the square reamer shown in Fig. 126 is em 

ployed. It is a piece of plain taper square steel. This tool 
should be dipped endwise in hardening, and tempered to a 
dark brown, leaving the square end, A (on which the wrench, 
by which the reamer is revolved, fits), of a bl ne color ; be
cause it is at times necessary to force it into its cut by stri
king it lightly with a hammer (a proceeding necessary with 
all reamers having appreciable taper upon them), which 
would break the edges of the square end off if they are lAft 
too hard. The edges are beveled off, as shown, to prevent 
the head of the square end bulging from being hammered. 
To sharpen it, the flat sides are ground, taking care to keep 
them straight and the thickness even on the two diameters, 
so that, the sides being :straight and the reamer sq:J.are, it 
will cut tape, holes whose sides will be straight. If the 
reamer is not ground square, two only (If thB edges will be 
liable to cut, causing the reamer to wabble, and so impairing 
its cutting power and rendering it liable to break. This d�
scription of reamer is sometimes used to cut out holes 1U 

boiler plates which do not come fair after being punched. 
The half round reamer shown in Fig. 127 will, however. 

Ji'lq,127. 
J 

� �:::_.£ -
work much more steadily in holes which do not come fair, 
and will bore at all times more true, though it will not cut 
110 rapidly as a !lquare reamer, when employed to bore a 

IItraight hole into a taper one. The method of making this 
tool i!l to turn It up and cut away half the diameter, temper 
ing as directed fOT the square reamer. 

M.lCl'lmE MU.Ml!ll!tI!!. 

Reamers for ulle in a machine 01' lathe are of the form 
hown in Fig. 12e. The serrations forming the cllttlng edges 
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ing turned up, or they may be left one thirty-second of an 
inch too large, and ground off after hardening, by the grind
ing process already described. The cutters should be forged 
of the best cast steel, and tempered to a straw color. 

BORING BARS. 

are made at and near one end only, and do not run to the full 
length of the reamer. There are two and sometimes more 
flutes, A, provided to convey oil or water to the cutting edges 
and receive the cuttings. This description of reamer is em
ployed to take out a very light cut only, and must run very 

t rue in the machine. Fewer cutting edges and flutes, run
ning the entire length of the reamer, may be employed for 
heavier duty or for brass work, being much better flualified to 

carry (}ff the cuttings ; but in that case, the backing off of the 
teeth should be performed at a distance from the end of the 
reamer equal to its diameter, so that no cutting duty will be 
performed by the teeth bey ond that distance ; otherwise, from 
spring, play in the spindle of the machine, or from other 
causes. the reamer will cut the holes of a d iameter larger at 
the end at which it entered. All reamers should be well 
supplied with oil for heavy cuts on steel or wrouglilt iron, and 
soapy water for fine finishing cuts on those metals ; oil may 
also be used for brass work, providing the cut is very light 
and the cuttings can find very free egress. 

SHELL REAMERS 

The boring bar is one of the most important tools to be 
found in a machine shop, because the work it has to perform 
requires to be ve1:Y accurately done ; and since it is a some
what expensive tool to make, and occupies a large amount 
of shop room, it is necessary to make one size of buring bar 
answer for as many sizes of hole as possible ,  which end can 
only be attained by making it thoroughly stiff and rigid. To 
this end, a large amount of bearing and close fitting, using 
cast iron as the material, are necessary, because cast iron 
does not spring or deflect so easily as wrought iron ; but the 
centers into which the lathe centers fit are, if of cast iron, 
very liable to cut and shift their position, thus throwing the 
bar out of true. It is, therefore, always preferable to bore 
and tap the ends of such bars, imd to scre w in a wrought 
iron plug, taking care to screw it in very tightly, so that it 
shall not at any time become loose. The centers should be 
well drilled and o f  a comparatively large size, so as to have 
surface enough to suffer little from wear, and to well sustain 
the weight of the bar. The end surface surrounding the 
centers should be turned off quite true to keep the latter 
'f{om wearing away from the high side, as they would do 
were �lDe side higher than the other. 

Shell reamers, such as shown in Fig. 129, are excellent 
tools for sizing purposes, that is, for taking a very light 
cut intended merely to smooth out the hole, and insure 
correctness in its bore or size. They are sbort ream-

ers, having a conical hol e  run-
k129. ning through the center which 
-J is fitted to a cone mandrel as a 

stock ; thus three or four differ
ent sizes of reamers may fit to 
one stock. Through such stocks 
there should always be bored 
a hole into which a pin may 

be driven, projecting at each side- of the stock to nearly 
the diameter of the shell reamer, in which there should , 
on each side, be filed a semicircular groove to receive the pin. 
Thus the reamer will be prevented from slipping upon the 
mandrel , as it is otherwise very apt to do. 

Many attempts have been made to produce adjustable ream' 
ers having movable cutters, so that the size of the reamer 
may be varied by a change of cutters, and economy in shr.rp
ening and renewing is attained. None of these efforts, how
ever, have met with such success ail to cause their universal 
application. Of course such a tool is only applicable to sizes 
above an inch in diameter, because the division of a reamer 
of less than that size into two or more pieces weakens it so 
that it would not bear the necessary strain 

The best form of adj ustable reamer of which I have any 
knowledge is that of one I designed and made for use on 
cast iron work, though I have no doubt it would apply equal. 
ly well to work in brass, wrought iron, and steel. It proved 
a very serviceable tool, an d is easily made, as a reference to 
Fig. 130 will show. A represents the stock, and D the cut-

E 

£Nn VIEW 

teri!, C being a regulating washer, and D and E the tighten
ing nut and washer. Each of the cutters, B, fits into a dove
tail and taper groove in the stock, the shallow end of the 
groove being at the cutting end ; so that, if the regulating
washer, C, is reduced in width, the cutters will slide forward 
and enlarge in diameter. The washer, C, is thus a means of 
adj usting the diameter of the cutters ; and when the same id 
once adj usted, the nut, D, will lock it alway� to that pre
cise diameter If, therefore, several sets of cutters of differ- ' 
ent hights are fitted to one stock, and turned up. while in the 
stock, to the requisite diameter, w ith the washer, C, in its 
place, we have a set of standard cutters which may always 
be placed in position and locked up by the nut, D, without 
measurement, since their sizes cannot vary. By providing 
another washer, very slightly thicker than the standard, the 
reamer will, in the case of each sedof cutters, bore a hole to 
a d riving fit, while a washer a trifle thinner will cause the 
cutters to hore a hole of an easily working fit. Thus the 
sizes of the cutters are regulated by the washer, C, and not 
by mealmrement by the workman ; they are therefore at all 
tim"s positive and equal. Tlte eutters are baeked off on the 
ends only, their tOPI!! being merely lightly drawfiled after be-

The common form of the smaller sizes of boring bar is 
that shown in Fig. 131, A A being the bar, D D the lathe cen-

ters, B the cutter passinI!' through a slot or keyway in the 
bar, and C a key tapered (as is also the back edge of the cut
ter) to wedge or fasten the cutter to the bar. It is obvious 
that, if the cutter is turned up in the bar, and is of the exaet 
size of the hole to be bored, it will require to stand true in 
the bar, and will therefore be able to cut on both ends, in 
which ease the work may be fed up to it twice as fast as 
though only one edge were performing duty. To facilitate 
setting the cutter quite true, a flat and slightly taper surface 
saould be filed on the bar at each end of the keyway, and the 
cutter should have a recess filed in it as shown in Fig. 132, 

c 

the recess being shown at A, and the edgel:', B B, forming the 
diameter of the cutters. The backing off is shown at C, from 
which it will be observed that the cutting duty is performed 
by the edge, C, and not along the edge, B, further than is 
shown by the backing off. The recess must be made taper, 
and to fit closely to the flat places filed on the bar. Such a 
cutter, if required to be adjustable, must not be provided 
with the recess, A, but must be left plain, so that it may be 
made to extend out on one side of the Lar to cut any requis
ite size of bore ; it is far preferable, however, to employ the 
recess and have a sufficient number of cutters to suit any 
size of hole, since, as already stated (there being in that case 
two cutting edge., performing duty), the work may be fed up 
twice as fast as in the former ca�e, in which only one cutting 
edge operates. This description of bar may be provided 
with several slots or keyways in its length, to facilitate facing 
off the ends of work which requires it. Since the work is 
fed to the cutter, it is obvious that the bar must be at least 
twice the length of the work, because the work is all on one 
side of the cutter at the commencement, and all on the other 
side at the conclusion of the boring operation. The excessive 
l ength of bar, thus rendered necessary, is the principal ob
j ection to this form of boring bar, because of its liability to 
spring. There should always be a keyway, slot, or cutter 
way in the exact center of the l ength of the bar, so as to en
able it to bore a hole as long as posstble in proportion to the 
length of the boring bar, and a keyway or cutter way at each 
end of the bar, for use in facing off. If,  however, a boring 
bar is to be used for a job which does not require to be faced 
off at the ends, the keyway should be placed in such a posi
tion in the length of the bar as will best accommodate the 
work, and should then be made tapering in diameter from 
the keyway to the ends. as sho wn in Fig. 133, the end, A, 

: 
being made parallel to receive the driving clamp. A lng, 
however, by which to drive the bar, il!! l!!ometimel!! cast at A. 
This form of bllr il!! stronger in pr(}portion to its weight, and 
therefore lesl!! liable to spring from the cut or to deflect than 
is a parallel bar. The deil6Otion of a bar, the length of whieh 
il!! exeessive in proportion t(} its diameter, il!! suffioient to 
canse it to bore a hole of larger diameter in the center of its 

l S I 
length than at the ends, providing that the cutter is not re
cessed and does not cut on both sides, that is to say : when 
the cutter has the edges, B B, in Fig. 132, bearing against th e 
diameter of the hole, they serve to steady the bar and pre
vent it from either springing away from the cut, or from de
flecting in consequence of its own weight. The question of 
spring affects all boring bars ; but in those which are used 
vertically, the deflection is of course obviated. 

Ilere it may be mentioned that no machine using a boring 
bar should be allowed to stop while the finishing cut is being 
taken, for the following reasons : The friction, due to the 
severance of the metal being cut, causes it to heat to a slight 
degree, and to th@refore expand to an appreciable extent ; so 
that, when the cutter makes its first revolution, it is opera
ting upon metal at its normal temperature, but the heat cre
ated has expanded the bore of the work, and hence the cut 
taken by the second revolution of the cutter will be slightly 
less in diameter. This heating and expanding process con
tinues as the cutting proceeds, so that if (after the cutter hal'l 
made any number of revolutions) the bar is stopped and the 
cylinder or other work being bored becomes cool, when the 
cutter makes the next revolution it will be operating upon 
the bore unexpanded by the heat, and hence will cut deeper 
into the metal until, the metal being reheated by the cut du
ring the revolution, the boring proceeds upon expanded metal 
as before the stoppage ; thus arresting the continuous pro
gress of the cutter will have caused the cutting of a groove 
in the bore. Boring bars of this description, for use in bores 
of a large diameter, are made with a head of increased di
ameter, as shown in Fig. 134, A A representing a bar turned 

true from end to end, and having a keyway cut along its en
tire len c th, and B the cutter head, held in upon any point in 
the length of the bar by being keyed to it  at D. A number 
of cuttin!; tools are carried by the head, B, and fastened to 
it by the strap, as shown at C, and enlaTged at E, F being 
the slot to receive the tool. It will be observed that there is 
in the head a recess to recei ve the clam p, which recess sh ould 
be made deep enough to leave a clearance between it and the 
shoulder of the clamp, to accommodate any variation in th e 
thickness of the cutters. Several cutters may be provided 
to the head , so that the work may be fed up rapidly ; in such 
case, however, great exactitude is required in setting them, 
because there is no practical method of making them with a 
recess to insure their even projection from the bar, since the 
cutters are narrow, and generally cut across the whole end 
face, G, so that each grinding affects their distance from the 
bar, and h ence the size they bore. 

A rude fornl of the head, B, may be made by simply cut
ting a slot or slots across it, and fastening the tool or tools 
therein, by means of wedges and packing pieces if necessa
ry. The only advantage possessed by this bar is that it will 
bore a round hole, even though the bar may run out of true, 
by reason of either or both of the centfrS being mi splaced, 
or even though the bar itself may have become bent in its 
length. In addition, however, to its disadvantage as to ex
cessive length, it possesses the further one that, unless a line 
drawn from the two centers upon which it revolves is paral 
lel both -perpendicularly and horizontally to the lathe bed, the 
hole bored will be oval and not round ; or if the bar is not 
parallel horizontally with the shears, the hole will be widest 
perpendicularly, and vice 'Versa. To remedy these defect3, 
we have the boring bar with t h e  feeding head, which is si 
milar to that shown in Fig. 134, save that the work remains 
stationary while the cutters are fed to the work by operating 
the head, B, along the bar, which is accomplished as follows : 
Elther along the keyway or groove, or else through and along 
the center of the boring bar, there is provided a feeding screw, 
passing through a nut which is attached to the sliding head, 
B. As the bar revolves upon its axis, the screw is, by mean s 
of suitable gearing, caused to revolve upon its own axis, as 
well as around the axis of the bar, thus winding th e head 
along th e length of the bar, and thus feeding it to the cut. 
If the screw runs along the center of the bar, it is usually 
operated by gear wheels, the movement of the feed being 
continuous at all parts of the revolution ; but if the screw is 
contained in a groove cut in the circumference of the bar, a 
common star feed may be attached to the end of the bar, in 
which case the feed for the whole revolution is given to the 
sliding head during that portion only of the revolution in 
which the outpr arm of the star il!! moved by the projecting 
bolt or arm which operates it. From these directions, it will 
be readily perceive'd that a bar of the latter form, but hav
ing the screw in its center, is the most preferable. Care mul!!t 
be taken, however, to kflep thel!le barl!! running quite true ; 
for should either center run out of true, the hole bored will 
be larger in diameter at that end ; while on the other hand, 
should the bar become bent 110 as to run out of true in the 
middle of its length, the hole bored will be large in the mid· 
dle if the work was chucked in the middle of the len�h of 
the bar ; and otherwise, it will be larger at one end. 
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NEW LOCOMOTIVE FEED WATER HEATER. 

The advantages arising from the use of hot instead of cold 
water, in feeding steam boilers, whether stationary or loco. 
motive, are too apparent to need rehearsal, more especially 
where the hot water for that purpose is produced by utilizing 
heat which would otherwise be wasted, the most important 
results being the saving of fuel , prevention of the contrac
tion and expansi on of flues and flue plates, and the ability 
to maintain steam. 

plungers ; and the check valve is sligbtly larger than the I engraving shows an ordinary reheating furnace for iron, such 
coil in order to give free passage for the water into the boiL as tbe experiments were made with ; but the form is by no 
er. If constructed in this way and properly stayed to the means the best for developing tbe full merits of the new 
saddle and smoke stack, the device will be as permanent as system, but answers tolerably well for the experiments made. 
any other part of the macbine. Proper allowance is made Tbis is an external, and the lower a sectional, view. In 
for contraction and expansion of the stays and coil. We have the latter, A B J D indicate the Eames vapor g enerator, called 
obtained the foregoing particulars as to the construction from simply th e generator, the main feature of the new apparatus 
the Magoon Heater Company, 54 Sears Building, Boston, and process. A is a cast iron vessel, w ith horizontal sbelves 
Mass., who are the manufacturers of the invention . projecting alternately from opposi te sides, over which shelves 

In the adaptation of a locomotive engine to 
heat its own feed water, four difficulties have 
al ways stood in the way ; first, to use the waste 
or e:s-haust steam without lessening the draft 
of the chimney ; second, to avoid the cumber
some and complicated devices necessary for 
heating the water in bulk ; third, to prevent 
obstructing the smoke arch ; and fourth, to 
so construct and arrange all parts of the ap
paratus as to obviate derangement and leak 
age, either from contraction and expansion , or 
the jarring of the engine. These difficulties 
have been overcome by the device illustrated 
in the annexed engravings. 

In Fig. 1, which is a detailed sectional 
view, it will be seen that an insulated steam 
chamber is constructed about the smoke stack. 
Into this chamber leads the feed water pipe, 
A which is coiled around the stack, couduct 
ing the water to the top of the compartment 
aud then down and out to the boiler, at B. 
The exhaust is divided. a branch pipe, C, be
ing employed to conduct a part of the steam 
into the chamber for heating the flied water 
in the coiled tube, while the main exhaust 
discharges up the smoke pipe to promot8 th8 
draft of the engine in the usual manner. A 
small eduction pipe, D, is provided near the 
top of the chamber, through which the waste 
steam passes, and there Is also . a drip 
pipe near the bottom of the chamber, 

MAGOON'S LOCOMOTIVE FEED WATER HEATER. 

the oil, entering at D, at the average rate-for 
tbis one furnace, when heating 3,000 lbs. of 
iron at a cbarge, and making steam for tbe rolls 
besides-of 30 gallons or 200 lbs., as a maxi. 
mum per hour, flows down ward in a thin layer, 
dripping from shelf to sbel f. It thus meets a 
slow opposing current of steam heated to incan
descence, and kept at a pressure of about 10 
lbs. per inch, and which passes upwards from 
the superb eating coil, B, inclo�ing the fire. 
Every Lra �e of oil is taken up and swept on to 
a mixing chamber which occupies the former 
fire space, where it meets the air blast entering 
at the point, E (the former ash pit). It will be 
observed that the former hridge wall of the 
furnace is built up solid to the crown, except 
the space at H G, called the combustion cham
ber, an important and essential part of the in 
ventions. This consists simply of a cellular 
tier of firebricks placed on end, and extending 
all across over the old bridge wall. Within 
these cells th e combustion begins, and it is 
found that, if this combustion space has a ho. 
rizontal thickness of more than 18 inches, tbe 
firebricks fuse down. I is intended to repre
sent one of the piles of scrap iron, with its top 
and bottom covers, of which, however, six, 
averaging 500 lbs., each, are introduced at a 
charge, in regular working. The course of the 
fiame under, and back through, one of the flues 
of the boiler above, and thence into the stack, 

for carrying off the water of condensMion. There is a joint New A niline Violet. 

in the stack below the bonnet, to afford easy access to the A new pigment called violet gentian a, for producin&, the 

top of the heater, and a sec(lnd joint for like purpose at the aniline colors of Martins and Meldensohn of Berlin much 

bottom of the chamber cheaper than the other violets in use,has for some time been 

An improved arrangement of the water pipes which the on sale. A series of trials are said to have given the follow

wmpllny is now making, is to remove them from the interior ' ing results : When dissolved in thirty times its weight of 

.f the smoke chamber and place them outside, where they hot water, brought quickly to the boiling point, and kept 

PMS through suitable saddles. boiling for five minutes, and then passed through a iii eve, it 
leaves little residue. 

M A.GOO �'il LOCOMOTIVE FEED WATER HEATER. 
According to certifieates and tilitimoll.iall lIubmitted, 

it appears that the lavin&, of eoal attrihuted to this 
device, on one 10comotiv8 (th8 Saxon, of the BOiton 
and Maine railroad), was about three quarters of a ton per 
day for fOClr months in succession. On a small engine on 
the same road, the saving was nearly half a tun per day. 
The most recent tests sho w an economy of over 35 per cent 
of the fuel used, the value of which must evidently reach a 
very large aggregate in the course of a year, in tbe case of 
a road employing many locomotives. Fig. 2 gives a slightly 
different arrangement of the feed water pipes. The actual 
economy in fuel resulting from the use of this illvention,co
incides with the calculated economy of feed water heaters 
in general, as given in the SCIENTIFIC AMERICAN of N 0-
vember 7 last. 

To dye 25 lbs. of woolen yarn, take l Ib. of tartaric acid 
and a correspond In&, quantity of coloring matter ; boil and 
skim th8 mixturll. Pass the yarn taree times through the 
dya, and it will aillum. a Vllry uniform tint. Th. color ob. 
tained iii ail solid alld ail brilUsnt ali that obtal]1l1d. fr.m dearer 
viol.til. 

• ••• • 

Til. PaCent One-TaUed IIhtrt. 

All illa.stration of the abilurdity of ilome of the official 
examiJ1ationil made at th8 Patent Office is seen in the patent 
granted to J. H. Meyers for an alleged improvement in 
shirts. It oonsists of a common shirt with the sleeves and 
the back tail omitted. These parts, says the patentee in his 
specification, any person can readily supply ; but the bosom, 
neck band, yoke and front tail, he thinks require more trou
ble to make ; so he sews these together, and the Patent 
Office grants him a patent therefor " as a new article of 
manufacture. " But there is nothing new about it. It is 
simply an unfinished garment, and an old pattern at that. 
With equal propriety the Patent Office might grant a patent 
for a shoe, as a new article, which consisted merely of the 
strings and the upper, with the sole left out. Verily, the 
Patent Office is a queer institution . 

• ••• • 

FURNACE WORKING WITH PETROLEUM. 

Professor Henry Wurtz was recently called on to examine 

No difficulty is experienced in making the coiled pipe to and report upon the value of the system of Dr. C. J. Eames 
withstand any necessary pressure, as proven in the cases of obtaining from crude petroleum simultaneously both the 
before alluded to and in others. The coil is mane at least heat and the power needed for metallurgical operations upon 
one sixth part larger in interior diameter than the pump iron. We extract the following from his report The upper 

is sufficiently indicated by the arrows. 
• ••• • 

ELECTRICAL SPEED RECORDER. 

Tbe accompanying engraving represents an electrical speed 
recorder, oon"tructed by Mr. W. Groves, of London, En. 
gland. 'rhe instrument consists of a train of clockwork, 
driven by a weight, and employed to mOVil the strip of paper 
upon wbich the speeds are recorded. T wo electro-magnets 
are attached to the frame, and opposite their poles an arbor 
is pivoted, carrying a soft iron armature : and in connection 
with each armature is a hent and pointed lever. the ends of 
which pass through holes in the ink trough when the arma
ture is attached. These points carry on them sufficient ink 
to make a dot on the paper. The trough is divided into two 
compartments, one containing red and the other black ink. 
The former is used to mark hal f seconds, and tbe latter to 
record the speed. The holes in the trough are made so small 
that capillary attraction prevents the ink from flowing 
through. 

One electro-magnet is connected with a clock beating half 
seconds ; and as the pendulum passes over a mercury cup 
placed immediately under the point of suspension, the cir
cuit with the battery is completed, and the half seconds are 
marked in dots at the edge of the strip. The otber electro
magnet is placed in connection with the contacts for marking 
the speed dots ; and by counting the numbers of half-second 
marks between each black dot, the speed is given between 
each contact lever. 

. ,  •. a 
New.paper Circulation and �dvertl8Ing'. 

George P. Rowell & Co.'s Ad'Vernser'& Gazette,after naming 
some papers which have reduced their rates for advertising, 
adds : " There are many large weeklies which are at present 
demanding for advertising more tban double the price to 
which their circulation enti�leB them. " 

We have no doubt but that that is so. Tbere has been a 
great falling off in the subscription list or a great many 
papers ; but it is not so with others. The ScmNTIFIc 

AMERICAN bas severill thousand more circulation now than 
it had last year at this ti me ; and it is continually increasing, 
but its rates for advertising have not been advanced. For 
machinery, tools, patents, and every want of contractors, 
civil and mechanical engineers, surveyors, artisans, manu· 
facturers, and all similar industries, this paper is unequalled 
as an advertising medium 
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SWANS. 

The nest of the swan, says Mr. H. R. Robertson, is a thick 
and rather untidy mass of sticks, reeds, flags, and rushes. 
From the fact of the birds naturally preferring the most se
cluded spots by the water, we more often find a swan's nest 
on a small island than on either bank of the river ; the osier 
beds are perhaps the localities most favored by them. The 
eggs are six or eight in n umber, and are hatched in five or 
six weeks. The young birds are termed cygne\s, ann are 
covered with a grayish brown plumage, which is not entire
ly lost till the beginning of the third year. Though 
the swan is, in general , very gentle and inoffen
sive, the male bird will defend the nest with great 
courage, and advance to the onset with ruffled 
pinions and every demonstration of anger ; nor is 
it, from its muscular powers, an antagonist to be 
despised. While the cygnets are very young, one 
or two of them will sometimes climb up on to 
their mother's back, who never sails along more 
proudly than when her dusky brood is thus cradled 
between her snowy wings. 

Swans do not breed until they are several years 
old , and they mate strictly in pairs ; the technical 
terms for the male and female are cob and pen. 
The cob, or male, has a thicker neck and a larger 
berry at the base of the bill than the pen, or fe
male ; he also swims more buoyantly, from having 
more volume of lungs. Maturity in both cob and 
pen is shown by the size of the berry and the 
depth of the orange color of the bill. 

Taking swan's eggs from the nest, and certain 
other birds', was an offence severely with in En-
gland in old times. \Ve find, in an act of Henry 
VII., that " no manner of person, of what condition or de
gree he hee, take or cause to be taken, be it upon his owne 
ground or any other mans, the egges of any fawcon, gos
hawk, laners, or swans, out of the nest, upon paine of im
prisonment of a yere and a day, and fille at the kings wil, 
the one haIfe thereof to the king and the other half unto the 
owner of the ground where the egges were so taken." 

The swan feeds on aquatic weeds, the spawn of fish, and 
coarse grass growing by the sides of the water ; it is fur
nished with a gizzard of extraordinary muscular power, 
which enables it to grind the weeds, however fibrous, to a 
pulp. 

. 

All writers on the subject agree that the swan is very long 
lived, some saying that it attains thirty years, while others 
assert that it sometimes survives a century. 

• •  Man comes and tills the earth and lie. beneath, 

And after many a summer dies the swan. tI 

The particular species that is the lIubject of the prellent 
article is often 
s em i -domestica
ted on lah es and 
ornamental wa
ters, and is known 
as the tame or 
mute swan-cyu
nUl olor of the 
ornithologists. It 
is said not to have 
been originally a 
native of the Bri
tish islands, but 
is found in the 
eastern portions 
of Europe and the 
adj acent parts of 
Asia, where in 
land seas, vast 
lakes, ann exten
sive morasse s af
ford it a conge
nial home. In 
Siberia and some 
parts 0 f Russia it 
is common, and 
it abounds on the 
shores of the Cas
pian Sea. It is 
doubtful when 
this most elegant 
bird was intro 
duced into Great 
Britain, where it 
is such a univer . 
sal favorite. 

Wild swans may 
ue often observed 
flying in a wedge
like form high in 
air, but they very 
rarely settle. '£his 
species, cy.qnu8 
ferua, is neither so large nor so graceful as the tame swan. 

For its value as an article of food, the swan is now almost 
entirely disregarded. T wo or three are still fattened every 
Christmas time for Windsor Castle, where, in accordance 
with old usage, they make their regular appearance on the 
royal table. On only one occasion have we ourselves ever 
had the opportunity of proving the taste of our ancestors in 
the matter, and we are inclined to class the royal bird along 
with the royal fish, the sturgeon. as really inferior in flavor 
to many a plebeian dish. In color the flesh is extremely dark, 
and if we may speak from our solitary experience, we should 
describe it as somewhat dry and decidedly coarse in fiber ; 

J titutifit �tUtritau. 
-=====-
the bird in question was a young one, which had been care
fnlly fattened, and kept till tender after being killed . 

• f •• •  
WUCUI I�norance oC Common Things. 

A little knowledge may be a dangerous thing,but a know· 
ledge of little thin gs is useful and therefore desirable. At 
the recent meeting of St. Saviour's District Board of Works, 
Dr. Albert J. Bernays submitted his report as public analyst. 
In the course of his remarks he described the results of his 
various analyses of food , chiefly of milk, the adulteration of 

SWANS 

which he believed was on the increase. He had also analy zed 
several samples of bread and butter,and had general ly found 
them to be pure. In conclusion,he suggested that a museum 
of common things should be attached to every board school, 
so that the rising generation might acquire a knowledge of 
them, and the uses for which they are intended. Dr. Ber
nays deserves great credit for his admirable suggestion. It 
is wonderful how ignorant the commoner class of people are 
of things in every day use. For them not to be able to dis
tinguish between a hawk and a hernshaw is excusable per
haps. But there are many who hardly know a mangold or a 
swede when they see it, who would fancy oilcake was a 
larger and perhaps a coarser kind of toffee, and who might 
be at a loss to tell a field of potatoes from a field of turnips. 
Again, there are those who, following some mechanical oc
cupation, are content with the kno wledge of that only, and 
prefer to remain ignorant of kindred occupations. A glazier, 
for instance, will have nothing to do with carpenterinl:'. '1'he 

THE SWAN'S NEST. 

carpenter will tell you that the setting of a grate or bell
hanging is no business of his. The ironmonger is utterly 
careless about bricklaying, and the bricklayer returns the 
compliment. Each of those classes of mechanics advisedly 
remains or professes to remain in utter darkness as to the 
occupations of his fellows. True, a jack of all trades may 
be master of none, but there is no earthly reason why a me
chanic should not be able to adapt his manual talents to 
more than one kind of work. The hand that can use a saw 
or plane, that can adjust beams and joists with the greatest 
nicety, is surely able to fix a grate, to hang a bell, to ulSe 
spade and trowel,pick or level. The ironmonger must know 

something of brickwork, and the bellhanger of ironmongery. 
We are aware that the selfish spirit of trades unionism steps 
in here, and lays it down imperatiTely, ne 8Utor ultra crepi· 
dam. As the cobbler to his last, so the carpenter to his bench, 
the blacksmith to his forge, and so on through the category 
of mechanical workmen. But what an advantage it is to 
men to be what is generally called handy ! As the a1'  -round 
cricketer of  fair average merit is more successful in the long 
run than the brilliant bat who is a poor field and an indiffer
ent bowler, or the unerring bowler who neither bats well 

nor fields well, so the workman, who is a fair 
average carpenter, bricklayer, ironmonger, bell
hanger, etc. ,may be more useful generally than 
the one who purposely confines his knowledge to 
one particular class of work. Put such a gener. 
ally useful man down in the backwoods of Canada 
and we think the point of our case will be illus
trated at once. Now if, in these museums which 
Dr. Bernays proposes to attach to board school s 
-why not to all schools ?-there were specimens 
not only of comestibles, but of ordinary imple
ments in everyday use ; i f, further, one or more 
paid instructors were attached to everv such 
museum-such instructors would very soon be. 
come self-supporting-whose business it was to 
teach our ri�ing generation the upes of these im
plements and the characteristic features of this 
or that food, it is no great evidence of wisdom to 
foretel that the said rising generation of English· 
men would be infinitely less ignorant and in
finitely more handy and self-reliant than is the 
present. The man who tells you he cannot do 

this or that kind of work, and does not tr to do 
it, is little short of a f001.- Land and Water. 

• 

• f., • 
Preservation oC Wood Telegraph Pole s. 

Tar is employed, but it is necessary to apply it hot, and to 
avoid boiling it too long, lest it should lose the essential oils, 
which alone aid it to penetrate the wood . The latter should 
be first considerably heated to remove humidity and to open 
the pores ; the tar is then applied, and, penetrating it. forms 
a strongly resisting covering. One thick coating produces a 
very bad effect ; it is necessary to apply several light coats, 
a process somewhat difficult and requiring practice. If this 
mode is not adopted, a covering will be simply laid over the 
surface of the wood, which will be separated by damp. and , 
being brittle, will be easily broken away. The fungus fila. 
ments would then be free to attack the wood , and destruc
tion would take place almost as rapidly as if the tar had not 
been laid on. The process above described can hardly be 
carried out without special appliances. The best mode is, 

first to heat the 
wood, then to im
lllerse in a bath of 
tar the whole of 
that portion to be 
placed in the 
ground, and to 
leave it in the bath 
for 24 h 0 u r s 
at least. The tar 
should be heated 
to boiling point. 

Carboniza t i o n  
has  also been ap
plied with very 
good results. By 
raising the wood 
to a sufficient tem
perature, coagula
tLm takes place, 
and any dangerous 
spores are con
sumed. Bnt it is 
better to burn the 
wood imperfectly 
than to carbonize 
it to such an ex 
tent as is ul:lually 
done. When the 
burnt portion is 
too thick, it loses 
its cohesion, and 
becomes broken 
during transport, 
80 that the wood 
is again exposed 
to the air. It is 
better to obtain a 
thin and uniform 
covering by soak
ing th e wood in 
acidulated water 
(five parts of wa

ter and one of sulphuric acid) and heating it lightly without 
exposing it to the flames. The more acid is added to the 
water, the less heating will be required, and it is preferable 
to obtain a thoroughly solid coating, by heal ing it for a long
er time, at a less elevatet temperature. This method is all 
the more worthy of attention because the sulphuric acid pe
netrates the wood to a certain depth, and partially preserves 
it from the attacks of the fungus. 

• ••• • 
PAINT skins, boiled with linseed oil, and having, while hot, 

a quantity of sand and lime stirred in until the requisite 
thickness is obtained, make a durable cement for leaky roofs. 
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MAGNETISM. 

In nrdinary nbservatbn, magnetism is scarcely knnwn ex 
cept as existing in irnn , and especially in steel, and as re
l ated in snme nbscure manner tn the earth. But there is 
reasnn tn believe that it is nne nf the most extensively dif
fused agents in Nature_ It can be traced nnt nnly in irnn , 
but a13n in every substance intn which irnn enterd intn cnm
pnsitinn. It is fnund in nickel, cnbal t, chrnmium, and nther 
su ':Jstances, and even in snme gases. Wherever a gal ranic 
current exists in Nat.ure, whether prnduced by chemical ac-

nn, nr appearing in the thermn-electric fnrm as nriginating 
frnm the effects nf heat at the plaee nf uninn nf different 
substances, magnetic effects can be elicited. On the larger 
scale, it is certain that the whnle earth acts as a combina
tinn nf magnets, and there is reasnn tn think that the sun 
and the mnnn alsn act as magnets. 

The laws nf magnetic fnrce, hnwever, have been experi
mentally examined with philnsnphical accuracy, nnly in their 
cnnnectinn with irnn and steel, and, by inferences bearing 
cnnsiderable prnbability, in the influences exer:ed by the 
earth as a wl'nle. The ferruginnus minerals nf tLe fnrmula 
Fe. O. possess the property nf attracting irnn and its fil
ings, and are called natural magnets nr. lndestnn!'s. 

Experience has demnnstrated that the attractive actinn nf 
magnets takes place in a vacuum and thrnugh all bodies, 
whether gasenus, liquid, nr snlid, when they are nnt them
sel ves magnetic. All the prnperties nf natural magnets may 
be permanently cnmmunicated tn needles nr tn bars nf steel 
prnperly tempered, which are then said tn be magnetized, 
and take the name nf artificial magnets. 

If a small irnn ball, A (Fig. 1), be suspended by a flexible 

A 

F- 1 thread, and succes-Ig- . sively pre�ented tn 

p '  

varinus pnints nf the 
surface nf a magnet
ized bar, althnugh it 
may be kept at the 
same distance frnm 
the bar in every case, 
the deviatinn nf the 
ball, A, will undergn 
cnl!siderable varia
tinn as it is changed 
frnm pnint tn pnint. 

In the sectinn, M N, 
perpendicular tn the 
middle of the axis nf 

the figure, P P ' ,  the attractive actinn is zern ;  in either d irec
tinn frnm this pnsitinn the pendulum is mnre deviated frnm 
tnt) vertical as it is placed nearer tn the ends nf the bar. 

Fig . 2 
M 

The same fact may 
be demnnstrated by rnll 
ing a magnetized. bar in 
irnn filings (Fig. 2) ; nr 
better still, (Fig. 3), by 
cnvering a magnet with 
a thin cardbnard which 
is lightly tapped with 
the fingers, while irnn 
filings are scattered 
nver its surface frnm a 

sieve. The directinns which the lines nf filings take prnve that 
the middle sectinn, M N, prnduQes nn actinn whatever, and 
that, tnwards the ends nf the bar, in the axis nf the figure 
there are twn pnints, P P', which are centers nf the strongest 
attractinn. 

Fig. R. 

The middle section, where there is nn reactinn, is desig
nated as the neutral line, and the centers nf attraction, P P',  
are called the pnles nf  the bar. Every magnet, whether 
natural nr artificial, pnssesses at least twn pnles. When the 
magnetizatinn is regular, the magnet has but twn pnles, 
which are situated in  the axis nf the figure and near its 
ends. When the minerals cnntaining irnn, nr the steel bars, 
have mnre than twn pnles, they are said tn be irregularly 
magnetized , nr that they have cnnsequent pnints. In every 
case, hnwever, twn cnnsecutive pnles are separated by a 
neutral line nr a line in which there is no actinn. 

If a m agnetized bar is suspended hnriznntally by means nf 

Fig. 4. 

N 
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the stirrup, C (Fig. 4), made nf 
paper nr cnpper, and suppnrted by 
a thread withnut tnrsinn, the whnle 
system partakes nf a mnvement set 
up by the magnetic influence nf  
the earth. After a certain number 
nf nscillatinns, the bar becnmes 
quiet in such a pnsitinn that its 
axis is directed frnm nnrth tn snuth. 

If the same bar is used several 
timel!l in succession, it al ways comel! 
to rest in the same position, and 
the !!lame end always turns tnward 

J titntifi t jttttritnn. 
the north. Several bars suspended i n  the same manner, and 
at a certain distance frnm nne annther, alway!! place them
selves in parallel directinns. The vertical plane which 
passes thrnugh the axis nf a bar freely suspended, when in 
its pnsitinn nf equilibrium, is called the magnetic meridian. 
The magnetic meridian dnes nnt cnincide with the terrestrial 
meridian ; the angle cnmprised between these twn planes in 
a given place is called the declinatinn. The declinatinn is 
said to be east nr west, as the half nf the bar turned tnward 
the nnrth places itself east nr west nf the terrestrial meri
dian. The declinatinn alsn changes in value and even in 
sign , accnrding tn the place nf nbservatinn ; and it undergnes, 
besides, cnntinual variations at the same place. 

The end nf the magnet which turns tnward the nnrth is 
called its nnrth pnle, the oppnsite end its snuth pnle. 

If the pnles nf a fre3ly suspended bar magnet are succes
sively brought near the pnles nf annther bar, the suspended 
magnet will be turned nut nf the magnetic meridian. The 
directinn in which it is displaced in each case shnws that 
pnles nf like names repel each nther, while, nn the cnntrary, 
pnles nf unlike names are mutually attractive. 

If we place a string bar, M (Fig. 5), in any pnsitinn what
ever belnw a bar, M', whnse suspensinn is withnut tnrsinn, 

N 

Fig. 5. Fig. 6. 
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the latter bar immediately turns in a hnriznntal plane, and, 
after a few oscillatinns, comes tn rest. In this pnsitinn the 
axes nf the twn bars are parallel, and the pnles of unlike 
names are placed nne abnve the other, nn the same side nf  
the suspensinn thread. 

'l'he terrestrial glnbe may therefnre be cnnsidered as a 
great magnet, with nne of its magnetic pnles placed in its 
nnrthern, the nther in its southern hemisphere. The twn 
hemispheres nf the earth are thus like the twn halves of a 
bar magnet-the northern hemisphere pnssessing the mag
netic prnperties nf the snuth pnle, and the snuthern hemi
sphere exercising the same actinn as the nnrth pole nf a nat
ural nr artificial magnet. 

H a magnetized needle is suppnrted nn a metallie pnint by 
an agate cup, M, placed nn its center (Fig. 6), the needle is 
then free tn turn in a hnriznntal plane. When left tn itself, 
it nscillates under the influence nf terrestrial fnrce, and final
ly cnmes tn rest in such a pnsitinn that the line jnining its 
pnles, which cnrresponds with its center nf figure, is in the 
magnetic meridian nf the place. 

By placing (Fig. 7) a bar nf snft irnn which presents no 
Fig. 7. 
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trace nf magnetism in the nelghbnrhnnd of the pnles nf a bar 
magnet, the fnrmer, under the influence of the magnet, ac
quires the prnperty nf attracting lrnn filings, and becomes 
itself a real magnet, with its twn pnles and its' neutral line. 
In snft irnn, magnetized by inductinn, the pnles stand in a 
directinn nppnsite tn thnse nf the bar ; and its neutral line, 
instead nf nccupying the middle pnsitinn, is placed in the 
neighborhnnd nf the end which is nppnsite the bar. 

Fig. 8. 
s 
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� __ _ _ _ ------- m. '  

This magnetizatinn, n r  inductive pnlarizatinn, i s  nnly tem
pnrary, and cnmpletely disappears the mnment the bar and 
the snft irnn prism are separated snme distance frnm each 
nther. The phennmena are the same when a snft irnn prism 
(Fig. 8) remains suspended by the attractinn nf nne nf the 
pnles nf a bar magnet. 

This tempnrary induced magnetism nf snft irnn prisms 
may be shnwn in annther manner. If a snft irnn prism is 
suspended frnm the nnrth pnle nf a strnng magnet (Fig. 9) it 

Fig. 9. 

becnmes capable nf 
suppnrting a second 
prism ; the second 
prism is in turn in-91iijiN� ductively magnetized, 

III oJ' and will suppnrt a 
third, and sn nn. In 

)t this magnetic chain, 
.r the indirectly magnet

ized. prisms always 
n tnuch each nther with 
r p n � e s nf cnntrary 

names, and the ac
n linn becnmes weaker 

as the distance from the bar increa!!les. Bd now, if the bar 
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ill  detached frnm the first snft irnn prism, all traces nf pnlar
izatinn disappear in the several prisms, and they immedi
ately separate frnm each nther. 

We have seen that a prism nf snft irnn, presented tn the 
nnrth pnle nf a magnet, becnmes itself a real magnet by in
ductinn, the cnntrary pnles attracting each nther, and the 
snft irnn remaining suspended against the fnrce nf gravita
tinn. If, when a prism is suspended in this manner, the 
snuth pnle nf a secnnd bar (Fig. 10) is brnught near it, all 

Fig. 10 .  magnetic adherence 
ceases ; the snft irnn 
prism d�taches itself, 
and falls. 

In this experiment, 
the secnnd bar tends .;lJe;.��p tn develnpe in the 

� prism a magnetiza.tinn 
whnse pnlarity is nppn· 
site t'l that develnped 
by the first bar. The 
snft irnn being thus 
submitted tn the twn 

contrary inlluences, resumes its natural state, lnses all trace 
nf pnlarizatinn, and shnuld necessarily nbey the actinn nf 
gravitatinn. Experience has demnnstrated that when a bar 
magnet is brnken, each nf its parts, whatever may be their 
number, fnrms a complete magnet, with it� twn pnles and 
neutral line. The magnetizatinn induced in a piece nf snft 
irnn is less as the distance thrnugh which the bar acts is 
greater. Frnm the preceding facts it appears that the actinn 
nf a magnetic pole, nn a series nf snft irnn cylinders submit
ted tn its influence , very much resembles the inductinn ex
ercised by an electrified sphere nn a series nf insulated cnn
ductnrs. Under the influence nf the magnetic pnle, the snft 
irnn cylinders are pnlarized, and the pnlarizatinn endures 
while the influence lasts. In the same way, the ends nf the 
insulated cnnductnrs, placed in the vicinity nf an electrified. 
sphere, are charged with electricity nf cnntrary names ; this 
polarizatinn lasts as lnng as the inductive actinn nf the 
sphere is maintained, and cnmpletely disappears when the 
sphere is remnved nr discharged. 

There is, however, a great difference between a magnet
ized. bar and an electrified sphere. The contact nf the soft 
irnn by nn means enfeebles the magnetic prnperties nf the 
bar ; but the magnetism, whatever its nature may be, dnes 
nnt, by apparent cnntact, pass frnm the bar to the piece nf 
snft irnn. On the contrary, when an electrified sphere is 
tnuched with an insulated cnnductnr, a part nf the electricity 
nf the sphere is spread nver th13 cnnductnr, and the electric 
prnperties nf the sphere are enfeebled. 

• ••• • 
Plant. and A.nlmals Cound In the Human Mouth. 

Accnrding tn Dr. C. N. Peirce, in an essay in Dental Cos
mos, the fnllnwing variety nf nrganisms is fn1'lnd in the nral 
cavity, as shown by the micrnscnpe : 1. Oidium albicans. 2. 
Cryptncnccus cerevisire. 3. Leptnthrix buccal is. 4. Leptn
mitus. 5. Bacteria, vibrins, and mnnads. 6. Paramecia 
7. Heterngeneous mass. 

OIDIUM ALBICANS, OR WHITE PLANT. 

As revealed tn the nbserver, it seems tn cnnsist nf thick
ened epithelial cells, mingled with numernus minute spnr
ules nr seeds, frnm the midst nf which Inng, thread-like, 
jninted and branching planl s arise, mycelium, intertwining 
with each nther. The questinn as tn whether this vegetable 
grnwth is the nrigin nr sequence nf disease has nnt yet been 
settled. Sn far as I can learn nf its prevalence nr predispn
sitinn, it nccurs mnst frequently in the mnuths nf persnns 
living in situatinns where the air is impure and diet un
whnlesnme, nr where previnus gastric nr intestinal disnrder 
has interfered with the health and vignr of the infant. It 
is fnund alnne nr simultanenusly nn the inner edge nf the 
lips, where the mucnus membrane begins, nn the inner side 
nf the cheek, nn the gums and palate, nn the upper and 
Inwer surface nf the tnngue, in the thrnat, and in the <:esnph. 
agus, dnwn as far as the cardia, nr upper npening nf the 
stnmach. 

ORYPTOCOCCUS CEREVISI.E-Oell or OaplUle, 

This plant is cnmpnsed nf rnund nr nval cells, which pre
sent in their interinr nne nr twn little cnrpuscles resembling 
snmewhat an nil glnbule. They are prnpagated with great 
rapidity when in contact with decnmpnsing substances at a 
favnrable temperature, This cryptncnccus is sn similar tn 
that fnund in yeast, beer, ale, and snur milk that it may be 
considered practically i.dentical, the principal difference nn
ticed being a variatinn in the size ; while in shape, manner 
nf prnpagatinn, and apparent glnbule within, t1e mndifica 
tinns are but slight. It, is develnped in the mnrbid secre
tinns nf the mnuth, the <esnphagus, and stnmach ; it is alsn 
intrnduced intn these situatinns by the drinking nf beer. 

In the black fur nf the tnngue nf persnns labnring under 
typhus, nr in the nral secretinns where persnns have been 
Inng sufferers frnm nrganic diseas e, it is alsn fnund. Vngel 
thinks it nf great impnrtance to regard this plant nnly as an 
accompaniment and nnt as the cause nf disease. 

LEPTOTHRIX BUCcALIs-S'lender hairs in the mouth. 
This cnnsists nf slender structureless fibers, nf varioui 

lengths, and stra:ght nr curv!'d as the fiber is Inng nr shnrt. 
One end is free, the nther is planted in nr prnjecting frnm a 
fine granular mass, thnugh a limited number are always nn
ticed. flnating in the secretions, detached frnm any substance. 
They are fnund singly nr in bundles, and multiply with 
great rapidity. Scarcely any portinn of the mouth is free 
from them. They appear nn the surface of the tongue, in 
depressinns nf the teeth, and cavities of decay, nn the neck 
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and surfaces of the teeth ; indeed, everywhere within the 
oral cavity that lodgment can be found for a particle of 
food. 

They are found also growing from the surface of accumu
lations of tartar, whether such accretions be upon the necks 
':If the teeth, in the cavities of decay, or on artificial dent
ares. There is probably no situation where they grow with 
greater rapidity than on the surfaces of the plate, either up
per or under. The soft cheese-hke substance that 80 quickly 
accumulates there is most prolific in their production,though 
from this situation they are neither so long nor attenuated 
as those taken from an inflamed mucous membrane. While 
great care in cleanliness limits their number, it is impossi
ble to entirely eradicate them or prevent their development. 

LEPTOMITUs-Sl'ender Threads. 

This growth, as the name indicates, is neither so long nor 
so slender as the leptothrix. It also has occasional branches, 
and m arked transverse strire, which complete its morpholog
ical difference from the plant just described. It is found 
upon the tongue and in the pharynx of persons suffering 
from pneumonia, pleuresia, phthisis, apoplexia, and chronic 
gastritis. 

division of sentiment, it belonging undoubtedly to the ani
mal kingdom. I allude to the paramecia, a genus of infuso· 
ria. They are only found in the oral cavity in cases of ex
treme uncleanliness ; and though increasing rapidly in in fu
sions adapted to their growth, they are somewhat limited in 
this situation, owing to the constant changing of the SE'cre
tions. About fifteen varieties have been des'}ribed. They 
have a soft flexible body, variable in form, though usually 
oblong or oval,and more or less depre� sed. In most of them, 
numerous rows of vibratile cilia are noticeable, projecting 
from their integument. 

_ .... . 
U.ef'lll Recipes Cor the Shop, the Household. 

and the Farm. 

Vienna bread and Vienna beer are said to be the best in 
the world. Both owe their superiority to the yeast used , 
which is prepared in the following manner : Indian corn , 
ba,.ley, and rye (all sprouting) are powdered and mixed , and 
th.m macerated in water at a temperature of from 1490 to 
1670 Fah. Saccharification takes place in a few hours. when 
tbe liquor IS racked off ana all�wed to clear, and fermentation 
is set up by the help of a minute quantity of any ordinary 
yeast. Carbonic acid is disengaged during the process with 

BACTERIA AND VIBRIOS. so much rapidity th at the globules of yeast are thrown up by 
These organisms form some of the most minute objects the gas, and remain floating on the surface, whue they 

which the microscopist has the opportunity of examining,· form a thick scum . The latter is carefully removed, and 
and it is with the greatest difficulty their structure can be 'eonSlitutes the best and purest yeast, whieh, when drained 
accurately determined. They are both found in the fluids of and compressl'd in a hydraulic press, csn be kept from 
the mouth , but the profusion in which they exist is modified eight to fifteen days, according to the season. 
by the care exercised in keeping the fluids of the oral cavity By drawiQg up the earth over the potato in sloping 
free from decomposing substances. In the fangs of teeth ridges, the plant is deprived of its due supply of moisture 
where the pulps are devitalized, they are found to rapidly by rainq, for when they fall the water is cast iIltO the 
develop. Nor is their presence in this locality confined to ditches. Fllrther, in regard to the idea that, by thus earth
such teeth as have defective crowns giving communication ing up, the number of tubers is increased , the effect is quite 
with the fluids of the mouth ; But in a number that were ex- the reverse ; for experience proves that a potato, placed an 
amined where there was devltalization of the pulp without inch only under the surfs ce of the earth , will produce more 
any loss of the hard tissues from caries or otherwise, their tubers than one planted at the depth of a foot. 
presence was readily detected. Upon opening into such cav- Brown bronze dip, for coating hat hooks and similar small 
ities, they were, as usual, very offensive from the degenera- hardware articles, is made of iron �Calf S, 1 lb. ; arsenic, 1 
ted pulp, and on examining this Plltrid material these living oz. ; muriatic acid, 1 lb. ; zinc, solid, 10 ozs. The zinc should 
or,anisms were observed in abundance. be kept in only when the bath is u�ed. The castings must be 

MONADS. perfectly free from sand and grease. 
A good test for gold or silver is a piece of lunar caustic, 

With these two low forms of life we must associate what fixed with a pointed stick of wood. Slightly wet the metal 
are known as monads, or, as Bastian calls them, plastide par- to be tested, and rub it gently with the caustic. If gold or 
ticles. These are invariably found in the same solutions silver, the mark will be faint ; but if an inferior metal, it with the former, and are supposed by some observers to re- will be quite black. 
sul L  ei.ther by direct growth and development, or by aggre&a- Cider may be purified by iSinglass ,  about 1 oz. of the 
tion and coalescence into bacteria and vibrios. latter to the gallon. Dissolve in warm water, stir gently 

. .  Naturalists have been in doubt as to whether they should into the cider, let it settle, and draw off the liquor. 
be regarded as independent living things of the lowest grade; The solvent power of glycerin upon several substances 
having an individuality of their own, or whether, rather, oommonly used in medicine and the arts is as follows : 1 part 
they should be looked upon as developmental forms ohome of sulphur requires 2,000 parts of glycerin ; iodint'l, 1 00 
higher organisms, either animal gr vegetable. " parts ; red iodide of mercury, 340 parts ; corrosive sublimate, 

The discovery of these lo w forms of life in the mouth is 14 parts ; sulphate of quinine, 48 parts ; tannin, 6 parts ; 
not of modem origin, as we shall see from the following by vera tria., 96 parts ; atropia, 50 parts ; hydrochlorate of mor 
Leuwenhoek. In 1682, at the age of fifty years, he wrote phia, 19 parts ; tartar emetic, 50 parts ; iodide of sulphur, 60 
respecting his teeth : " It is my custom every morning to rub parts ; iodide of potassium, 3 parts ; sulphide of potassium, 
my teeth with salt, and afterwards to wash my mouth, and, 
after eating, I always clean my large teeth with a toothpiclt, 

1 0  parts. 
Some weeds can be killed and prevented from growing in 

and sometimes rub them very hara with a cloth. By these garden paths by watering the ground with a weak solution 
means my teeth are so clean and white that few persons gf of carbolic acid, 1 part pure crystal lized acid to 2,000 parts 
my age can show so good a set ; nor do my gums ever bleed water. Sprinkle fre m a watering pot. 
although I rub them very hard with salt ; and yet I cannet A screen or blower of wire gauze, from 36 to 40 wires to 
1ceep my teeth so clean but that, upon examining them with a 

. f . 1 I h b d k· d f hit b the inch, placed in front of range or stove firE'S, will preven t, 
magm ylDg g ass, ave 0 serve a lD 0 W e su stance . .  ·d k . . h h h h' 

ed b Lh . . t rk · It 19 sal , smo e comlDg In to t e room w en t e e lffiney 
collect etween em, �n consls �nce 1 e a IDlxture Of. fails to draw well. 
flour and water. In refiectmg on thIS substance, I tbought T t d t· · t i l ·d  d d 

h I uld b . 0 preven con ensa Ion m a s  eam p pe al un er groun , 
it probable (thoug co not 0 serve any motIOn in it) I · t · ·d th 1 . fill· th · t . 

. . 1. . H . p ace 1 IllSl e ano er arger pIpe, lDg e lD ervenIng 
that it m1ght contam some 1 VlDg creatures. aVlDg there- ·th 1 . d h 1 Th t . d . h Id 
fore mixed it with rain water, which I knew was perfectly 
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. . . . . .  Iron , y soa ng n e I!;O u Ion some ours. IS en 
est and qUIckest motIon, leapmg about m the flUId hke the dr ' d d d th h ih b th f t t Th 
fish called a jack : the number of these was very small. The 

ame an p�sse · �ouE? e a . ? ar wa er. 
. 

e 

d h d k· d f h· r t· d . oxyphenate of Iron, WhIch IS thus preCIpItated on the fabnc, 
secon .sort a a .In 0 W lr .lDg mo lOn, an sometImes givelll a very solid color. moved m the directIOn of a Splral, and undulated ; these . . . 

. b Of th thO d rt I ld A. cement. Impermeable by aIr and steam, and espeCIally 
were more In num er. e lr so cou not well . . 

. . well adapted to use for steam or gas pIpes, 18 made of 
ascertaIn the figure, for sometimes they seemed roundIsh but d d h · t  6 t 18k d 1· 3 rt ul h f . pow ere grap 1 e par s, s e lme pa s, s p ate 0 
oblong, and sometImes perfectly round. These were so lhile 8 parts, and boiled oil 7 parts, woll kneaded. 
small that they did not appear larger than a speck. The C·d b d t f b tt· . 

• • 1 er may e preserve swee or years, y pu lDg It up 
motIOn of these llttle creat ures, one among another, may be . ·rt· ht ft th f . f ·  Th . . m al 19 cans, a er e manner 0 preservlDg rult. e 
imagined hke that of a great number of gnats or flIes sport- 1· h ld b fi t ttl d d k d ff f h d . . F h f h . lquor s ou e rs se e an rac e 0 rom t e regs 
ing m the au. rom t e appearance 0 t ese to me, I Judged b t f t . · h ld t b 11 d to b

' 
. . . .  u ermen a Ion s ou no e a owe commence efore that I saw some thousands of them m a portIOn of hqUId no . 

canning. 
larger than a I!"rain of sand, and this liquid consisted of eight 
parts water a� one part only of the before· mentioned sub-

The mordants used for dyeing with sumac are either tin, 

stance taken from the teeth. acetate of iron, or sulphate of zinc. The first gives yellow, 
the second gray or black, according to strength , and the 

" With the point of a needle I took some of the same kind 
of substance from the teeth of two ladies who I knew were 

third grepnish yellow. 
When boilers are ordinarily fed with hard water, it is worth 

very punctual in cleaning them every day, and therein I ob- while to save the drippings of the exhaust pipe, the conden
served as many of these animalcules as I have j ust mentioned. 
I also saw the same in a white substance taken from the teeth 

sation of the safety valve blow-off. and that from the cylinder, 
and use the water thus obtained to fill the boiler after blow

of a boy about eight years old ; and upon examining in like 
manner the same substance taken from the teeth of an old 

ing off. The result will be surprising in effect in loosening 

gentleman, who was very careless about keeping them clean, 
I found an incredible number of living animalcules, swim 
ming about more rapidly than any I had before seen, and in 
such numbers that the water which contained them (thnugh 
but a small portion of the material taken from the teeth was 
mixed in it) seemed to be alive. " 

PARAMEOIA. 

lIa.viug now considered all the l1'owths deemed vegetable 
found in the mouth, I ha.Te still one other orga.nil!D1 l1O de
scribe, as to the true place of which in Nature there is no 

scale. 
The evaporative efficiency of American anthracite and 

American bituminous coals is in the propor ,ion of 8 ·9 to 9 ·9. 
Glossed shirt bosoms : Take two ounces of fine white gum 

arabic powder, put it in a pitel!er and pour on a pint or more 
of water, and then, baving covered it, let it stand all night. 
In the morning, pour it carefully from the dregs into a clean 
bottle, oork, and keep it for use. A teaspoonful of gum wa
ter stirred in a pint of swch, made in the usual way, will 
give to lawns, white or printed, a look of newness, when 
nothing else can restore them, after they have been washed. 

A cheap fertilizer consists of SUlphate of ammonia, 
60 1bs. ; nitrate of soda, 40 Ibs. ; ground bone, 250 1bs. ; plas
ter, 250 Ibs. ; salt, t bushel ; wood ashes, 3 bushels ; stabl e 
manure, 20 bushels. Appl y the above amount to �ix acres. 
Labor in preparing incl uded , it costs about $15. It is said 
to give as good results as most of the commercial fertilizers 
costing $50 per ton. 

To make a handy paint, break an egg into a dish and beat 
slightly. Use the white only, if for white paint ; then stir 
in coloring matter to suit. Red lead makes a good red paint. 
To thin it, use a little skimmed milk. Eggs that are a little 
too old to eat will do for this very well. 

. , . ,  .. 
Baa-netlsm oC Irou FlUn g •• 

I< De Haldat published , :d uring 1836, in j{emoire3 de l' AC,jd
emie of Stanislas, that he had put iron fil·ngs into a brass 
tube (closed by two screw plates), which he magnetized by 
the ordinary process, and that he succeeded in obtaining two 
contrary poles. The polarity slowly decreased when varying 
quantities of river sand were mixed with the filings, while 
in every case it was very weak, and disappeared when thl' 
metal grains were displaced in position by shakiIlg the tube 
I repeated this experiment by firmly ramming down the iron 
filings into the tube, by means of a small hydraulic press 
I found 'hat when the filings begin to aggregate the polarity 
considerably augments, and continu' s to increase with press · 
ure. I now lay before your Academy some tubes, 3 '2 to 
4 inches long and 1 2 inches in diameter, which attract at 
least as pc, werfully as those made from broken pieces of 
good steel of the same dimensionfl. As the iron filings which 
I u� ed were of unknown origin, I had some prepared under 
my own eyes, from good soft iron , perfectly reduced, and 
without appreciable coercive force : the results were not les
sened. Thus, then, a m etal which has no coercive force 
when it is entire acquires it in as considerable a deg ree as 
that of steel when it h as been reduced and compressed by 
pressure. Is it not to this fragmentary character tl:.at we 
m ust attribute the observed polari ty ? and is it not, also, this 
same cause which explains the coercive force of steel ? One 
cannot explain the distribution in a magnet without consider
ing it as composed of rows of very small magnetic element!! 
of opposite poles, reacting between themselves at a distance ; 
and it is proved that the quantitiea of separate magnetism in 
each of them increase, by this reaction, from the extremity 
to the middle line. Until now it seemed admissible that 
these elements are the molecules themselves ; but the pre
ceding experiment appears to show they are formed of either 
compacted iron fragments or small agglomerated cry stals, as 
in steel. When, before pressing the filings, materials which 
render the mass more homogeneous are p1lt with them, the 
same polality can no longer be given to them as before the 
mixture. For example, if we make a paste of chloride of 
iron and filings, and prel's it, we obtain. after several days, a 
subchloride of iron of continued appearance, which may be 
filed and polished like pure iron, but which can scarcely be 
magnetized. Iron reduced by hy drogen and oxygen from 
scales behaves like iron filings ; but magnetic or diamagnetic 
bodies mixed with the filings notably change its faculty of  
becoming magnetized. It  is  probable that, in very power
fully ramming home the powders. the coercive force would 
be found to increase to a maximum, and that it will after
wards deerease when the compactness of the fragments will 
have given a sufficient continuity to the mass. "-J. Jamin. 
in Oompte8 Rendu8. 

------------�.�,�.�,�.-------------
Concrete Cor Walk •• etc. 

John Turner, in the London Agricultural Gazette, gives 
his experience in making and using asphalt as follows : " I  
have done a great deal successfully in walks and some kinds 
of floors such as the floor of a pig house, but have never at
tempted it for heavy traffic. It is neither difficult nor expen
sive. Of course a great deal dep dnds upon the cost of mate
rial ; the labor is  tr�fling. I have used screenings of grav!!l 
(I don't like it clean, but mixed with sand) ; I have used sand 
alone (when I could not get anything betteJ ), blacksmiths' 
ashes, and ashes from my engine. The last I did was for our 
churchYB.Id walks ; for those I go· the screenings of Leices
tershire granite, which made a splendid path, but of course 
more expensive-the granite cost $2. 50 per tun. It is quite 
an unnecessary expense and trouble to boil the tar. Get 
your material dry, mix it with tar, tum it over twice. and 
let it lie a couple of days, then turn  it again, and mix a little 
lime with it, about a tenth, let it lie another day, and then 
on a fine sunny day J ay it on , rake it even , and roll well as 
soon as it will roll , in an hour or two's time ; if the roll does 
not work well �it ought to if the stuff is not mixed w'Jth two 
much tar), scatter a little dry sand over it. Every summer I 
brush my walks over with cold tar, and give a good sprink
ling of sand, and they are as good now as when first put 
down, fifteen years since. Any laborer can do it, only take 
care,before laying it dOWD,it is of pl'oper consistence. When 
ready it ought not to show the least tar, but should be 
a dull dead black, and, when moved with a shovel, ought to 
be lively, exactly like a mass of mites in a cheese. The 
stuff will keep a long time in a heap if covered up or other 
wise kept dry " 

------------�.�.�.�.H. __ --______ ___ 
Doller Explosion. 

Mr. R. Nickerson, of Harlem, Ga. , informs us that a boiler 
at Sawdust. Ga. , I'x ploded on August 7. It was in a sawmill , 
and the building was torn to pi€ces. Pal tl of the boiler were 
thrown to a distance of several hundred yards. One man 
was blown to pieces, and two seriously injured. Mr. Nick
erson states that the pressure gage showed 45 Ibs. ; but the 
gage was defective, as the practice (indulged in br the person 
in charge) of hanging car couplhlgl on to the safety valve 
did not appear to form any increased pressure in the boiler_ 
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Improved Stone Crusher. 

Joshua Comly, Philadelphia, Pa.-This stone crusher has one sta
tionary and one vibrating jaw. There is a toggle-bar contrivance 
In combination with the crank shaft and the rod connecting it with 
the movable bar in a manner calculated to apply very great force ; 
also another devIce for giving vertical or endwise motion to the 
movable jaw, to be used or not, as may be found desirable. 

Improved Wire Barb Pincher s. 

John Dobbs and Benjamin F. Booth, Victor, Iowa.-This Inven
tion consists in the pinchers made with curved and notched jaws, 
and provided with projections upon the inner sides of said jaws, to 
adapt It for use in applying barbs to fence wire�. In using the 
plnchers, an ordinary wire staple is placed In the space between its 
open jaws, with its arms resting in the notches in the inner edges of 
the faces of said jaws. The jaws of the pinchers and the arms of the 
staple are then placed around the wire of the fence, and the pinch
ers are closed. This forces the arms of the staple past each other 
until they rest upon stops and project in opposite d irections, and 
the formation of the barb is completed. 

Improved Com bination C otton Press. 

John F. Taylor, Charleston, S.  C.-The object of this invention is 
to produce a press of great power, especially adapted to compress
ing cotton bales to the smallest possible dimensions for shipment, 
and that with the greatest possibl e speed, and with the least possi
ble consumption of fuel. It consists in th e particular construction 
of a toggle lever press operated by steam, in combination with a 
hydraulic press, the steam in the cylinder that operates the water 
piston bEing used a second time in a cylinder which operates the 
toggle lever through the instrumentality of an equalizing part In 
the slide valve of the first steam cylinder. 

Self-DIscharging and Re-Setting L u mber Car. 

James L. Ridgely, Jr. , Harrisonville, Md.-This invention relates 
to cars or trucks whose wheels run upon a track to transfer lumber 
out of the way, after it has been sawn, to a convenient place- for 
piling it up ; and it consists iu the combination of a truck running 
upon a suitable track of a load-receiving frame, having cross bars 
that form the bearing of the load, and pivoted on a median axis to 
said truck, wh�reby the lumber may be dumped by its own weight. 

Improved Candlestick. 

John n. Gribble Grass Valley, Cal.-The core or shuttle has a 
screw thread cut on it _  On the movable part of a tube, threads of a 
screw are made, which fit the pitch of the screw on the shuttle. 
The candlestick rests upon the upper end of the shuttle, and the 
latter is made fast in the stationary part of the tube. By this 
arrangement, the movable portion of the tube is adjnsted to the 
candle, and the end of the shuttle prevents the tallow from run
ning down. 

Improved SelC-Actlng BlowpIpe. 

John Martin Hancock, Lansing, Iowa.-This is a self-acting blow 
pipe for hard and soft soldsring, by which the flame would be fully 
and instantly controlled, and the power of the same regulated with
out interrupting the working of the blowpipe. The invention con
sists of a pipe attached sidewise and projecting to some distance 
from the alcohol vessel, which is exposed to the heat of a small 
flame, being about tbe same distance from the main flame of the 
lamp as the bottom of the alcohol vessel is from the outermost end 
of the blowpipe. 

I m proved B u ffer Cor Steam Rock Drills. 

Joseph C. Githens, New York city.-As the piston in i ts upl)er 
movement strikes the upper head, it forces the said head npward 
against the packing, and the blow Is finally sustained by long bolts, 
which fu'aw ag'ainst the lower head. As the piston, in its downward 
movement, strikes against the lower head, the said head moves 
downward a little, and, through the long bolts, draws a plate down 
npon the packing, relieving the head from the force of the blow. 
By this construction, a single buffer at one end of the cylinder 
relieves the head from the foree of the blows at both ends of tho 
cylinder. 

Improved Wagon Rack. 
Joseph Bolt, Warsaw, Ill.-The object of this invention is to so 

improve the wagon rack heretofore patented to the same inventor, 
under date of February 10, 1874, that the loading, conveying, and 
unloading of corn may be accomplisbed by one person in an easy, 
quick, and secure manner. The invention consists of separate tilt
ing frames, which are arranged on the supporting rack frame to 
swing to OPPOSite sides, and carried back and retained with the load 
by cords with hooks and pulley blocks passing over pulleys to wind
ing-up rollers, and ratchets operated by a hook lever. The rack 
frame is braced in rigid pOSition by inclined bars extending from 
seat blocks at opposite sides through lateral guide pieces of the rack 
to the ground. 

Improved Harrow. 

Isaac W. Hutchin, Clinton, Ill.-Each of the two triangular seo
tions of the harrow is composed of converging bars connected by 
transverse straps. The teeth are in suitable manner fastened in the 
bars. The two sections are hinged together so that their inner 
bars are parallel. The hinges are raised above the surface of the 
sections, and their connecting pivot is thereby brought high enough 
from the ground to clear corn of ten or twelve inches In hight. 
Each section has a projecting handle, and the two handles are 
united by a chain, which can be shortened so as to slightly raise the 
outer sides of the sections. Tbis will cause the harrow to cut more 
in the center when barrowing corn stalks. By slackeninlr the chain 
the sections will be brought flat upon the ground. 

' 

Improved Vehiele SprIng. 
Christen Nielsen, South Brooklyn, N_  Y.-The rear springs are 

attached to the rear axle, and their forward ends are pivoted to 
brackets attached to the wagon body. To the rear ends of the 
springs are pivoted links, the u pper ends of which are pivoted to 
bracket. The shackles allow tho spriugs to expand as they are 
brought under .he pressure of the load. 'rho couplings aro kept 
parallel with each other to keep the springs fro:n being twisted by 
brace bars. The forward springs are connected with the forward 
axle, and the forward ends are pivoted to brackets attached to the 
platform. The rear ends are connected by a bar, the middle part of 
which is bent upward, and has a hole to receive a bolt, which also 
passes through the bent down middle part of a bar pivoted to the 
ends of the bars of the platform and to the ends of bars which are 
pivoted to the springs. 
I mproved Device Cor Destroying Bugs upon Plants. 

Robert M. Clark, Nisbet, Pa.-In using the device, Paris green or 
other suitable poison is put into a vessel snspended from the shoul
ders of the operator, either by taking off the cover or by pouring it 
n through a funnel in the same. A suitable quantity of water IS 

then poured into the \-essel through the funnel, in which may be 
placed a filter in case the water be so dirty that it would clog the 
perforated nozzle, which is attached to a faucet by a flexible tube. 
The poison and water are mixed by oJ;lerating a perforated dasher, 
and are kept mixed by occasionally operating said dasher. The 
faucet enables the escape of the poison to be prevented when 
charging the vessel and when carrying it from place to place. The 
mixture is directed upon the plants from the nozzle. 

$ titntifit �mtritan. 
Improved Apparatus Cor Destroying the Cuttln2' Ant. 

Ferdinand A. Fenner and John H. Power, Mission Valley, Tex.
In using this apparatus, the main cell of the ants' nest is found by 
meaDS of an irot. probe of suitable length, and a hole abollt eight 
inches in diameter Is sunk to such a depth that Its lower end may be 
a little below the lowest cell. The perforated and covered Iron 
cylinder is then lowered into it, the collar of said cylinder resting 
npon the snrface of the ground and closing the mouth of said hole. 
A fire is then built in the cylinder, and a blast of air is forced into it 
by a bellows connected with the end of a pipe which entolrs the side 
of the cylinder near the bottom pipe. When the fire is f!llly kin
dled, six or eight pounds of sulphur are poured into the cylinder, 
and the cover Is put on. The bellows is then worked for from thirty 
to forty-five minutes,which forces the fumes of the sulphur through 
all the cells and passages of the ant nest and kills all the ants of the 
colony. 

Improved C otton ,  Corn, and Pea Planter. 

Dwight W. Bristol and John F. B. Searcy, Pleasant Hill, Miss.
A drum, having twelve salient and as many re-entrant angles, re
volves in bearings attached to the side bars of the frame. Within 
the drum is secured a smaller drum, in the middle part of which is 
secured a wheel, from which six radial tubes lead o ut through the 
faces of the drums. In the wheel, at the inner e'lds of tubes, are 
formed recesses, into wbich the seed passes through holes In the 
side plates attached to the 8ides of the said wheel and forming a 
part thereof. Upon the opposite sides of the wheel are placed cir
cular plates, In which are holes corresponding in position with the 
holes in the side plates of the wheel, so that, by turning the disks, 
the size of the holes leading into the recesses in the wheel may be 
adjusted to allow more or less seed to enter the saId recesses and 
p�ss out through the tubes. 

Improved Vehicle Hub. 

Josep� H. Lindsay, Freehold (Woodside P. O.), Pa.-'J:'he inner 
part ot the hub has a ring flange to project over the collar of the 
axle arm, to serve as a mud band. Upon the outer side of the ring 
flange part are formed wedge-shaped projections, the spaces be
t ween which are dovetailed in form, so as to prevent the spokes, 
the inner ends of which are fitted into said spaces, from being 
drawn out. Upon the outer parts of the projections are formed 
segments of a ring flange, which enter a ring groove in the outer 
part of the hub, and thus strengthen the connection between the 
part of the hub. In the body of the hnb is formed a chamber to 
receive the oil, from which chamber a hole leads into the bore. The 
hole is surrounded with a recessed projection, in which is placed a 
ball to act as a valve to prevent the oil from flowing through tbe 
hole when the wheel happens to stop with the oil chamber upward. 
From the oil chamber a hole leads out throulrh the hub, through 
which the oil is poured into said chamber. 

Improved Earth Auger. 

Oscar Rust, Macon City, Mo.-The body of the auger Is made 
elliptical in its cross section, and in two parts, the plane of division 
passing through the longer axis of the ellipse. To the lower end of 
each part is secured a jaw. The jaws project downward and for
ward, and are slightly concaved, and their lower ends pass each 
other. To the forward ends of the jaws are secured the bits, the 
edges of which are made oval, and have their corners rounded off. 
The outer ends of the bits are curved npward, and project outward 
a little beyond the walls of the pods, so as to cut a bore a little 
larger than the bucket, so that the said bucket can be readIly 
raised and lowered through said bore. Braces are attached to the 
turned up outer ends of the bits. The parts are further securlid 
together near their lower ends by hasps. 

Improved Trace Carrier. 

William H. Townsend, Goodland, Ind.-This is a frame adapted 
for attachment of harness straps, having rigid trace-supporting 
arms extending inward from Its rear corners in a plane parallel to 
the side bars, and spring arms pivot'ld to a transverse bridge 
piece and coinCiding with the arms. The trace-connectillll' straps 
are in this manner quickly applied and taken off. 

Improved Wind Power. 

Austin Lowe, Salina, Kan.-The invention relates to a portable 
wind power, which is desigued for propelling wheeled carriages 
used for transporting loads and for furnishing a prime motor for 
operating thrashing machines, churns, plows, and other agricultural 
machines. The principal feature of the Invention consists in the 
provision or relative arrangement to each other of a pair of wind 
wheels, which are of such a construction that both are bronght into 
action simultaneously, and caused to revolve in reverse directions 
for transmitting motion to a vertical or main shaft, which Is con
nected with the machinery to be operated. 

Improved Plow Attachment. 

Almerrin P. Allen, Denmark, Iowa.-Tbe invention consists In 
combining with an ordinary plow a machin e  adapted for acting on 
the soil which has been turned by the plow, in such manner as to 
reduce, level, or pulverize the same, or plant it with seed, the side 
draft of the machine being opposed to the tendency of the plow to 
crowd in the oppOSite direction (laterally) against the vertical land
side portion of tbe furrow, so that the power which would be other
wise uselessly expended or absorbed, in excessive friction between 
the landside of the plow and the contiguous wall of the furrow, 
will be all, or nearly aU, neutralized and utilized in completing the 
operation of preparing the soil for reception of seed. The inven
tion also Inclndes a peculiar combination or arrangement of seed 
hopper, harrow, and roller, to form a plow attachment of light draft 
and great efficiency. 

Improved Vise. 
George W. Millner, Charlottetown, P. E. I.-Tills invention relates 

to certain improvements in vises especially adapted to holding bolts 
or pipes ; and it consists in a screw bolt baving a T-shaped head and 
a handle nut, in combination with the extended handles of a pair of 
pipe tongs, constructed respectively with au oblong hole and an 
open slat. 

Improved A nhnal Poke. 

Samuel N.  Gustin, Mexico, N. Y.-This Invention relates to cer
tain improvements in animal pokes, which, as usually constructed 
havil a yoke pivoted at the lower ends to a tongue, upon the rea; 
end of which is a breast block provided with points, the whole being 
attached to the necks of unruly animals to prevent them from 
jumping fences, and to keep them within bounds generally. It 
consists in the improved construction of the pivot plate tbat at
taches the yoke to the crosshead, the said plate being made. with 6 
tapering eye to facilitate the connecting of the said devices. It 
also consists in the means of attaching the crosshead to the tongue. 

Improved Bottle Stopper. 

George E. Reed, Brooklyn, N. Y.-The lower part of the stopper 
Is provided with a shallow ring groove to receive a rubber band 
which comes in contact with the month of the bottle. Around th; 
upper part of the stopper is a metal band, in the upper edge of tbe 
opposite parts of which are Inclines, the shoulders of which serve 
as handles for turning the said band. At the lower ends of the in
clines are slots to receive a loop, to alJow;-the stopper to be removed 
from the mouth of the bottle. Its ends are secured to the opposite 
sides of the bottle's neck by a wire band passed around the said 
neck. The stopper is fastened, when pressed into tbe month of the 
bottle, by turning the band, so that the Inclines may press against 
the bend of the loop. 

(SEPTEMBER 1 8 , 1 875. 
Improved Seed C otton Cleaner. 

Manassah C. Cheek, Mansfield, Tenn.-This invention consists of 
a secondary spiked fan cylinder and open concaves formed of wire 
rods, in combination with the ordinary spiked fan cylinder to 
counteract the air blast from the first cylinder, and direct it down 
through the open concaves, and also to detach the cotton from said 
cylinder and pass it along to the discharge opening through the 
case, thus cleanin g  and delivering the cotton better than the ordi
nary cleaners will. It also consists of a suction fan In the dust 
chamber below the spiked fan cylinders, to Increase the draft 
through the dust chamber. 

Improved Chair. 

Henry Reupke, Chicago, Ill., assignor to himself and Frederick 
W. Krause, of same place.-The seat rails pass through the uprights 
of the chair back by a tenon, and are fastened therein by keys. The 
lower ends of these uprights are toed into the rear legs, thus brac
ing the back securely. Stretchers pass through the legs (front and 
rear) by means of tenons, are secured by keys, and are connected 
together by a center bar. The front and rear legs are slotted at 
their upper ends, and gains are cut In the seat rails, so that the rails 
and legs fit together, and are flush on each side. The back of the 
chair is filled in by an upright bar and a cross bar. The head piece 
is let into slots in the upper ends of the side pieces, and is fastened 
by screws, while tenons on the cross bar pass through the slae pieces 
and are secured by keys. This chair may be taken to pieces by re
moving the keys and screws, so that it may be packed in a small 
space for storage or transportation. 

Improved Die Cor Forming the Eyes Cor Tools. 

John R. Thomas, Hamilton, Ohio.-This is an improved adjustable 
punch and die for forming the eyes of agricultural and other tools, 
such as a hoe, axe, adze, etc., so that the diamet�rs and shapes of 
the eyes may be varied without the necessity of having a corres
ponding number and variety of dics and punches for the purpose. 
The stock of the punch is slitted transversely, and the divided parts 
may be expanded or spread more or less by means of a tapering 
pin. A tapering nut screws on the stock or body of the punch, and 
constitutes the punch proper. The punch is employed with a die, 
the size of aperture of which Is adjustable. 

Improved Machi n e  Cor RollIng Nail Pl ates. 

Hiram Woods, Newcastle, Pa.,  assignor to himself and William F. 
MelTiman, of same place.-A movable table fetches the plate from 
the roughing rolls, and presents it to a self-feeding rol l, above the 
upper roll, to be carried over the roller'S side and on to an inclined 
feeding table. Besides taking the plate from the movable table 
without the aid of the hooker-up, the roll delivers the plate without 
the aid of the hand. 

Improved Washin2' Machin e. 

John W. McQuillin and John A. Knepper, Delta, Ohio.-By suita
ble construction, as either {'nd of a lever is pressed downward, a 
presser connected with that end is forced down upon the clothes, 
forcing the water out of them, which water escapes downward 
through a grate, upward through the presser, and laterally through 
the other part of the clothes, which are relieved from pressure by 
the upward movement of a second presser, and so on. One of the 
pressers always moves downward as the otber moves upward, thus 
washing the clothes in a short time. 

. 

Improved Straw C utter. 

Leopold Schellinger, Mishawaka, Ind.-The invention Is an Im
provement in the class of straw cutters in which the rollers for 
feeding the straw and the bar for clamping the same while being 
cut are operated from the shaft of the hand wheel, to which the 
knives are attached. By suitable construction a saddle, at each 
revolution of the eccentric, will be drawn upon the substance in the 
feed box and then raised. The fly wheel and the eccentric wheel 
are so arranged that the saddle will be drawn down as the knife be
gins to cut, and will be raised as the cut is completed. By other 
devices the rapidity of the feed may be regulated as may be re
quired. The feed rollers revolve toward each other to feed the 
substance forward, and the upper roller moves up and down to 
adjust itself to the thickness of the substance without being thrown 
out of gear. The feed mechanism is so arranged as to stand still 
when the saddle is pressed down, and to operate when the said sad
dle is raised. 

Improved Apparatu s  Cor Measurln2' Liq uId s, etc. 

Emile E. P. Clausolles, Barcelona, Spain.-This apparatus consists 
of bellows, formed of annular disks, which are in communication 
with the ingress and egress passages formed in the foundation plate 
of a box. The bellows are united by the arms of a compound lever, 
which vibrates in a spherical recess in a fixed stand, and the lower 
end of the axis of this compound lever communicates a rotary mo
tion to a circular valve, which opens and closes the ingress and 
egress ports. The upper end of the axis gives motion to the index 
dials or to a rotary shaft for transmitting power or to pumps. The 
bellows are made to contain a certain fixed quantity of liquid, and 
the pressure on the liquid to be measured causes the said bellows to 
expand and collapse alternately. 

Improved Gas Regulator. 

Joseph Adams, Washington, D. C.-This invention relates to cer
tain improvements upon the gas regulator for which letters patent 
were granted to the inventor May 5, 1874 ; and it consists in the con
struction of the valve, which is of a funnel shape and provided 
with an outer covering of flexible material secured by a nut and 
funnel-shaped clamp upon the inner and lower side of the valve. 
It also consists In the particular construction and arrangement of 
the hollow valve stem with the fleXible diaphragm and the bal
oon. 

Improved Heating and Ventilating Register. 

John B. Oldershaw, Baltimore, Md.-This invention relates to that 
class of heatiug and ventilating registers that are inserted in the 
chimney jamb when the chimney flue is employed for conducting 
the hot air. It consists in an extensible flue stopper, adapted to be 
inserted in the cbimney flues of different Sizes, to deflect the cur
rent through the register, and in the particular construction of the 
register �rame having openings for giving access to the flue, either 
above or below the flue stopper plate, for cleaning off soot and ex 
amining and adjusting the stovepipe connections. 

Improved Horseshoe. 

Joseph H. Dorgan, Platlsburog, N. Y.-A strap is made in three 
parts. A piece laps on the central part on each Side, and Is fastened 
thereto by bolts. A series of holes is made through the centrai 
part, which allows the pieces to be adjusted, so as to make the strap 
fit hoofs of different sizes. A bolt passes up through the shoe, and 
through a hole in the front part of the strap. The ends of the flexi
ble plate or band may be expanded or contracted to accurately fit 
hoofs of different widths, 'yrhile the lap pieces may be adj usted ac
cording to the length of the hoofs. 

Improved Water Elevator. 

Jesse Chandler, Barry, lll.-This invention relates to endless chain 
and bucket elevators. The buckets have a block on the under sid,e 
to throw up the bottom, when passing over the one upper wheel, 
high enough to discharge readily. The second top wheel is placed a 
little lower tban the first, r.lso to tilt the buckets so as to empty rea
dlly. The lIanges of the wheels are also employed to utilize those of 

-the wheel, to conduct the water first emptying from the buckets 
over eufficiently to run Into the trough. 
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lI,usiutSS aud �t1'S1Yual. 

The Oharoe for lmertlml under thil! head iI! $1 (J LAm. 

Hoadley Portable Engines. R. H. Allen & 00., 
New York, Sole Agents of this best of all patterns . 

Hotchkiss Air Spring Forge Hammer, LJest ill the 
market. Prices low. D. Frisbie & Co • New Haven. Ct . 

All Fruit.oan ToolS, Fermente W k's,Bridgton,N. J. 

For Solid Emery Wheels and MaChinery, send to 
me Un.�on Stone Co. ,  Boston, Mass . ,  for circular. 

Hydraulic Presses and .Jacks, new and second 
,and . Lathes and Machinery for Polishing and Bu1Ilnl 

Metals. E Lyon 470 Grand StreeT New Y ork. 

Barry Capping Machine for Canning Establish-

faction. A. Twist drills � inch and over in diame
ter usually have a tapl'r shank, and a feather on 
the end which effectually holds them. Those be· 
low that size, and those having parallel shanks, 
may be held sufficiently firm in an ordinary chuck. 
It would be difficult to make trianllular holed 
chucks run true. 

Wanted-Situation by a Practical Blast Furnace 
Builder, of 20 yea1"s' practice ; 8 years in thiS countrj' , 
12 years In tbe Cleveland District, England .  "ell up in 
making Wrought Iron Bridges, and all kinds of Boiler 
Work. Can make all Plans and detail drawings . Address 

ments . T. R. Bailey & V.ul , Lockport, N. Y .  I ' 

G. E" Post OHice, 696, Portsmouth. O .  
Propener Engines, from 3 �  t o  10 in. Cylinders. 

Link motion, new style . Castings furnished of .!iIDaller 
sizes, with propeller wheels. Wm . J. Sanderson, 21 
Ch urch St . ,  Syracuse, N. Y .  

Th e  " Scientific Amencan " Office, New York, is 
Iltted With the Minlatnre Electric Telegraph. By touching 

Ittle buttons on the desks of the managers slgna\s are sent 

to persons In the varlonB departments of the establish

ment. Cheap and eftectlve. Splendid for shop_ ,  olllces, 
1weHlngB. Works for any distance. Price 16. With good 

Sattery. F. C. Beach & Co . ,  246 Canal St . ,  New York, 
\Iakers. Send for free \l1ustraten Catalogue. 

Double· Entry Book-Keeping Simplified. The 
most successful Book on the subject ever published. 
Cloth, $ 1 .  Boards, 75 cts . Sent post p aid . Cataloguefree. 
D. R. Wdggener & Co., 424 Walnut St . Philadelphia, Pa. 

SRmple Package (28 gals.) of Allen's Rure Lubp
catin� Oil sent to any addres 3 ,  price $'7 .50. Geo . Anen, 
Franklln , Pa. 

The Ransom Syphon Condenser will save you 
25 per cent of fuel , or give an equal increase of power. 
Apply it ! T. Sault, Consulting Engineer, General Agent, 
N ew Haven, Conn . 

Messrs. Geo. P. Rowell & Co., the celebrated and 
popular New York AdvertIsing Agency. engage tJ adver· 
tise in gross and detail for large CU 1tomers in a better and 
cheaper mode than they can do it themselves . This we 
sincerely believe we can do. because it is their Bole busi
ness-their specialty j because they get space at lowest 
whole "ale rates. and because of their intimate and con
fidential relations with publishers. If we wish to spend 
tcn thousand dollars in general advertising ov(!'r the 
country, notwithstanding our o wn experience and know
ledge of advertising styles and of rates, we would employ 
them under certain directions. We would save money, 
trouble, worry, and the business would be done at least 
as weH , if not better, than we could do it ourselves . 
[ A.merican Manufact.urer ' s  Review . ]  

Wanted-Emplol'ment, by a competent Machin
Ist ; has worked at the trade 10 years. Address F. M .  
Robinson , 557 North Miss St . ,  Indianapolls, Ind . 

Foot Lathes-Wm. E. LewiS, Cleveland, Ohio. 
Testing Machine for Bar Iron-Will test section 

of 12 square Inciles . For sale by Demnead & S<\n, Balti
more, Md. 

Drop Press, 3,000 to 4,000 lbs. Send descri ption 
and lowest price to Kittredge Cornice and Ornament 
Company, Salem, Ohio 

Wanted-Parties bavin!\' buildings for sale with 
either water or steam power. with suffl.c!ent room for 50 
to 75 men for manufacturIng Agricultural Implements. 
Address L. & A. Y, Gray, Middletown, Vermont. 

Catalogue Free-On Foot Latbes, Fine Tools, and 
Supplies for Artizans and Amateurs . Jackson & Tyler. 
Baltimore, Md . 

A Self-Acting Trap, to rid out all Rat and Ani· 
mal Creation. Agents wanted .  No trouble to 8e11 . For 

Traps, &c . ,  address John Dildine, Limestone v ille , Mon

tour Co . ,  Pa.  
For Sa!e-6 good Milling Machines, $190 each ; 

6 very heavy ditto (Mason's make) , $240 each ; heavy 
Broaching Machine, $225 ; Profiler, �130 ; Monitor Screw 
lflachine , $175 ; Hand Mi ller, $75 ; 2 Justice Hammers, 
,175 for the two ; 2 heavy Drop Presses, $ 125 each j 36 in . 

Back Geared Drill, $175 ; 56 in . Wood & Light Back Gear· 

ed DrIll, $650 ; 16 ft. Planer, $750 ; 6 ft. Pond Planer, $425 ; 
62 In. xl7 ft . 4 1n .  Wood & Light Engine Lathe, $1,600 ; 
Sl ln .xl6 ft . Lathe, $525 ; heavy Boller Punch. $650 . All 
in good order. Address Shearman & Hllles, 45 Cortlandt 
Street, New York . 

Brass Gear Wheels, for Models, &c. ,  on hand and 
made to order, by D. Gilbert & Son , 212 Chest.er St . ,  Phll
adelph:a, Pa . (List free . )  

Sure cure for Slipping Belts-Sutton's patent 
Pulley ('over is warranted to do double the work before 

tbe belt will slip . See Sci . Am . J une 21st, 1873. P. 389.  
Circulars free. J. W .  Sutton, 95 Liberty St . •  New York . 

Cider Wine Mill and Press complete for $10. Sent 
pel' Express to order. Address H. Sells,Vlenna, Ont . ,  Ca. 

Hotchkiss & Ilall, West Meriden, Conn., Foun
drymen and Workers of Sheet Met,a!. Will manufacture 
on royalty Patented art I cles of merit In their line. Small 
Gray Iron Castings made to order. 

Big pay, with little money-American Saw File 
Gnlde. New Too! . All mechanics use them. Manufac· 
tured by E. Roth & Bro . , Ne w  Oxford, Pa. Circnlar free. 

Scroll Sawyers-If you want the best .Jig Saw 
Blades �etthem made by A. Coats,lOS Hester St . ,  N. Y.: 
Electric Burglar Alarms and Private House An

nunciators ; Call, Servants' 4& Stable Bells ; Cheap Teleg. 
Insts ; Batteries of all kinds . G .  W . Stockly, Cleveland , O  

Steam and Water Gauge and Gauge Cocks Com
bined, requiring only two holes in the BOiler, used by all 
bOiler m3.kers who have seen it, $15 . Hillard & Holland, 

Gold St. , New York. 
Water, Gas, and Steam Goods-New Catalogue 

packed wltb first order of goods. or maHed on receipt of 
elJiht stamps. Bailey, Farrell & Co . ,  Pittsburgh, Pa . 

Price only $3.50.-The Tom Thumb Electnc 
Telegraph. A compact working Telegraph Apparatus, 

for sending messages , makIng magnets tbe electric light, 

g:tvlng alarms, and various other purpose.. Can be put In 

operation by any 18<l. Inciudes battery, key, and wires. 

Neatly packed and sent to al\ parts of the world on receipt 

of price. F. C. Beach & Co . ,  246 Canal St . •  New York. 

For Sale-Large lot second hand Machinists' 
Tools, cheap. Send for list. 1. H. Sheannan . 45 Cort
andt Street, New York . 

For Tri-nltroglycenn, Mica Blasting Powder, 
FrictIonal Electric Batteries, "Electrtc jI'llses, Exploders, 
Gutta Percha Insulated Lead1ng WIres, etc . ,  etc . ,  etc . ,  
result of seven years' experience at H oosae Tunnel. 
address Geo . M. Mowbray , North Adams,  Mass . 

For best Bolt Cutter, at greatly reduced prices, 
addre ss H. B. Brown & Co . , New Haven Conn. 

"Lehlgh"-For informationabout "Emery Wheels 
&c. , address L. V. Emery Wheel Co . ,  Weissport, Pa. 

American Metaline Co., 61 Warren St., N.Y. City. 
Small Tools and Gear Wheels for ModelS. LIsb 

free. Goodnow '" WlghtlDllD , 2S Comh1ll, Boston, Mas •. 
Peck's Patent Drop Press. Still the best in use, 

Address MUo Peck, New Haven Conn 

Fanght's Patent Round BraIded Belting-The 
Best th1ng out-Manufactnred o"ly by C. W. Arny, 801 & 
808 Cherry St . . Phfladelph1s, Pa. Send for Clrclliar. 

Genllill.e Concord Axles-Brown,Fisherville,N.H. 

Temples and Oiloans. Draper, Hopedale, Mass. 
For 13, 15, 16 and 18 inch Swing Enaine Lathes, 

'�<lress Star Tool Co. , PrOvidence, R. I. 
Spinning Rings of a filuperior Quality-Whitins

ville Spinning Rlnl Co. , WhItinsville, Mass . 
For best Presses, Dies, and Fruit Can ToolS, Bliss 

so W1lliams cor . Of Plymouth and Jar , Brooklyn, N. Y. 
For Solid Wrought-iron Beams, etc., see adver

Dlsement. AddreSi UnIon Inn M1lls, Plttsbnrlh, Pa. for 

lithograph, &c. 

A. K. will find a recipe for water glass on 
p. 225, vol. 23.-A. F. will find directions for ma
king a sun dial on p. 409, vol. 29.-F . .J. C. will find 
directions for making colored glass on p. 390, vol. 
30.-J. N. will find a recipe for blackboard compo
sition on p.  91, vol. 31.-.J. N. can utilize the tin of 
tinned plate scraps by the process described on p. 
319, vol. 31. 

(1) J. H. aska : How can I make pure chlo
ride of gold and nitrate of silver from United 
States gold coin ? A. Dissolve the coin in a limited 
quantity of a warm (not hot) mixture consisting 
of one part nitric and three parts hydrochloric 
acid. When solution is complete, filter from the 
white residue of chloride of silver ; dilute largely 
with distilled water, and add a filtered aqueous so
lution of common sulphate of iron (6 parts to 1 of 
gold) ; c:Jllect the precipitated gold, which is now 
free from copper ; redissolve in aqua regia as at 
first, and evaporate to dryness on a water bath. 
Place the filter paper containing the chloride of 
silver, along with a quantity of borax, in a small 
Hessian crucible, and heat strongly until the silver 
is separated and rests as a small button on the bot
tom of the crucible ;  remove from the fire, Gover, 
and allow to cool. Then separate the silver from 
the borax by means of boiling water ; dissolve in 
nitric acid, and evaporate to dryness on a water 
bath. 

What chemical� will act as a bleaching agent 
when exposed to sunlight ? A. Moisture, chlorine 
gas, chloride of lime, etc. 

(2) M. H. K. asks :  What is the green s ub
stance that gathers on the outside of a porous 
earthenware drinking vessel ? Does it C0me from 
the water inside,or from tbe atmosphere ? It wash
es off readily, and resembles the green slime of 
stagnant waters. A. It is probably due to the 
quantity of organic matter dissolved in the water, 
which, on eVA,porating, leaves it behind in the form 
you mention. Test a little of the clear water by 
coloring it slightly with permanganate of potash; 
If, after standing for some time, the color disap
pears, the water is unfit for drinking purposes. 

(3) S. D. G. says : I have a steam whistle 
which sounds well at 100 lbs. steam. If I now 
raise steam to 1,000 lbs. what effect will it have on 
the whistle ? Can it be heard so much fartber, or 
will it fail to sound at all ? A. It is problematical 
whether the expansion of the mf'tal would not al
together alter both the tone and effectiveness of 
the whistle. 

(4) W. M. J. says : The boiler of a thrash
ing machine engine recently exploded at Lexing
ton, Md. On examination it was found that the 
safety valve was stuck fast in tbe guide, it being a 
light globe valve WIth a stem about 3� inches long. 
like a common globe valve stem, with thread left 
off, being a close fit. I am under the impression 
that the hand had gone once clear around and up 
to the 65 lbs. , as the sheets do not show any Signs 
of having been over heated. A. The safety valve 
stem being fast totally impalred the efficiency of 
the boiler, and it is possible that the needle of the 
pressure gage (if the construction of the gage 
would permit) had made more than an entire rev
olution. The pressure In such case is an unknown 
quantity ; hence the explosion. 

(5) J. C. asks : Is it p�ssible to plane a piece 
of hardened steel ? A. It Is impracticable, and 
would be, if it could be done, disadyantageous. 

(6) C. W. M. asks : 1. If I make an engine 
of brass, it will turn blue when heated. Will the 
color change if I plate it with nickel ? A. No. 2. 
How large a copper boiler should I have for an 
engine 1�x3 inohes, and how thick should the 
shell be ? A. Size of boiler about 8 inches diame
ter and 15 inches long; shell 7S inch thick for mod
erate pressure. 8. Sbould it be brazed or riveted ? 
A. It should be brazed and riveted. 4. Will ports 
7SX% inches be large enough for a 1�x3 inch cyl
Inder? A. You will find a rule for size of ports in 
No. 16, etc., of Practical Mechanism. 

(7) W. E. S.  says : A friend of mine assertb 
that, in a eommon bucket pump the only water 
lifted by the bucket is that which is above the 
bucket. Is he right ? A. Yes. 

(S) A. D. T. says : In my daily experience 
in the use of twist drills, I have remarked one im
provement which a manufacturer might make. 
It is this : Flatten three sides of the shank ; this 
will do away with all sUpping. Also put a good 
center In the shank. All this can be done at ver.y 
little expense and cannot fail to give great satis-

(9) A. C. T. says : I have seen an article in 
relation to a certain alloy of metals, which when 
melted was of thc required degree of heat for 
tempering edge tools. What is it ? A. We know 
of no special alloy for tbat purpose. Common 
lead is sometimes used, the work being greased 
before immersion. 

(lJ) L. H. R. asks : 1. I have two shafts 
situated 24 inches from center. I have an endless 
belt 66 inches long. How can I find the diameter 
of two pulleys, both to be the same size, on which 
thIS belt will fit tight ? A. Subtract twice the dis
tance between the centers of the shafts from the 
length of the belt, and divide the remainder by 
3'1416; tbe quotient wlll be the required diameter 
of each pulley. 2. Under similar circumstances, 
the size of one pulley being given, how can I as
certain the correct diameter of the second ? A. 
To twice the distance between the centers of the 
shafts, add half the circumference of the given 
pulley, and subtract their sum from the length of 
the belt : the remainder, multiplied by 2 and di
vided by 3, will give the diameter of the second 
pulley. 

(1 1)  G. D.-It is likely that the law of your 
State, forbidding the sale of g'oods manufactured 
under your patent without a seller's license, may 
be enforced ; but by a number of judicial deci
sions, you are at liberty 1;(' travel in any State or 
Territory and sell rights to manufacture under 
your patent, and no State legislation can legally 
stop you. 

(12) H. M. says : We are putting up a hori
zontal engine. Please give us your method of get
ting out the template, and the lines and right angle 
line for back box, distance, etc. A. The cylinder 
and crosshead guides are set true horizontally, 
and parallel with the bed frame. The crank sbaft 
is set by running a line, true with the bore o!' the 
cylinder, the full length of the bed, and setting the 
crank shaft at a right angle to it, keeping all parts 
level with a spirit level. 

(13) A. M. B. asks : What kind of steel 
sball I use for making a gun barrel ? A. Forge it 
from a square bar of soft machine steel of not too 
fine a quality. 

(14) J. N. P. asks : What is the rule for 
calculating the strength of boilers, steam pipes, 
etc. ? A. " For calculating the strength of a singly 
riveted steam boiler, multiply the internal diame
ter of the boiler in Inches by the pressure of steam 
in lbs. per square inch, and divide the product by 
8'900. The quotient is the proper thickness of the 
boiler plate in inches."-Bourne. 

(15)  A. H. D. says : We turn our axle nuts 
in soda and quinine, and put them away without 
cleaning or oiling, and they rust. Is there a way 
to keep them from rusting without much expense 
or labor ? A. Coat them with boiled oil and white 
lead, mixed to a thick paint. 

(16) C. P. asks : 1. Is the temperat ure in 
the hot air space of furnaces, used for heating 
purposes, enough to make steam ? Yes, generally. 
2. My house is heated by steam, but not satisfac
tOlily, and I thought of putting in a furnace with 
a boiler inclosed in the air chamber, believing that 
I sbould get the heat of the furnace for the lower 
floors, and make steam enough for the upper stOl 
ies. Would it work ? A. This plan will answer if 
properly constructed. 

(17) J. G. asks : 1. Could I have a brass 
cylinder, 2x4 inches, made, that would bE' equal to 
one half horse power ? Yes. 2. Would it be a 
high pressure engine � A. Yes. 3. Could a small 
boat be flxed so that the wheel can be propelled 
with one oylinder ? A. Yes. 

(IS) W. S. S. says :  If I place two cylinders , 
10x30 inches, side by side, and connect tbem with a 
pipe, stop cocks, etc.,and attach to the pipe a small 
engine, cylinder 2x2 incbes, and if I fill cylinder 
No. 1 with compressed air, ZOO lbs. to the square 
inch, and cylinder No. 2 is empty, and if the all' 
from No. l is liberated through pipe and engine to 
No. 2, and I keep the pressure to a minimum of 200 
lbs. per square inch until all the air is forced into 
No. 2 :  What power will I obtain, and how long 
will it take to empty No. 1 Into No. 2, and �o on, 
alternately ? A. Your power will depend upon the 
point of cut·off and the speed of the engine, and 
would gradually decrease, as the air entering cyl
inder No. 2 would create a constantly increasing 
back pressure upon the engine which would pre· 
vent cylinder No. 1 from ever becoming empty. 
The time necessary to bring the engine to a stand
still in consequence of the above back pressure 
of course depends upon the size of cylinder No. 1. 

(19) C. E. K. Jr. asks : For vulcanizing rub
ber plates I have a small boiler, 4�x5� inches, 
which I beat up to 320°. I fill it about � full of 
water, and then put in the flask, which makes the 
boiler about half full. Is all the water converted 
into steam at a temperature of 320° ? If not, what 
temperature would it take to convert it into 
steam, and what amount of pressure should I 
have ? A. Only a small portion of the water IS 
converted into steam, and it would not be practi
cable, with an ordinary apparatus, to evaporate it 
all in the closed space. 

(20) J. T. s aYd : I send you a piece of scale 
from a boiler. What is in the water to make such 
2cale, and what will take it off ? A. A good feed 
water heater will probably be efficacious in pre
venting further deposit ; and it is probable that 
D.nnate of soda will loosen what is already formed. 

(21 T. MeG. asks : W hat welding mixture 
used on vises to weld the faces on the jaws ? A. 

For welding steel to iron, borax will do. 

(22) F. M. asks :  Please tell me of a remedy 
for cold feet. A. A fast walk of 2% mile8, morn
ing and evening, is in most cases a sure cure. 

(23) H. L. S. says : 1. I have an engine 1tx3 
inches, with a fly wheel 10 inches in diameter. 
Would it be large enough to run a skiff 10 feet 
long and 2 feet wide, with a pressure of 40 or 50 
lbs. of steam ? A. It would be better to use a 
steam pressure of 100 01' 125 lbs. per square inch. 
2. What size of boiler would it take ? A. Make a 
boiler with from 20 to 25 square feet of effective 
heating surface. 3. Could a boiler be made to give 
that amount of power, using gasoline as fuel ? A. 
Unless you have had experience in the use of gas
oline as fuel, it would be better to depend upon 
coal or charcoal. 

(24) H. M. N. asks : Which will be the most 
economical way of feeding a boiler, by a steam 
pump driven by an engine, or by an injector ? A. 
The pump driven by the engine will be the most 
economical in general, but not the most conveni
ent or desirable in all respects. 

(25) W. J. N. says : I have a small boiler S 
incbes in diameter and 2 feet long, and propose to 
ell large it by having a double shell of T". iron made, 
having a water space of 2 illches between the 
skins. The shell is to be 3 feet high, with an out
side diameter of 16 inches, and an inside diameter 
of 12 inches. Inside of this, I intend to suspend 
my oId boiler, connecting the walls and steam 
spaces by % inch pipes. I will make the lower 
part of the shell act as a firebox, fitting a door at 
one side and putting in four cross tubes througb 
the furnace one inch in diameter. Is this a practi
cable plan ? A. If you make the connections so 
as to secure good circulation, there is no reason 
why the arrangement will not prove satisfactory 

(26) J. W. S. asks : How can I melt German 
silver ? It runs well enough ; but  when we roli It 
it is full of scales. A. Do not add tbe zinc until 
the copper and nickel are fused together, and put 
in a httle borax with the zinc.  

(27) J.  B. R. says : Your paper of August 
H contained an article referring to paper suitable 
for copying purposes. I enclose a sample of an 
okra paper, originated by me a few years ago. Un
til I saw the artwle referred to above I bad never 
tested my new paper for copying purposes. I 
think I have reason to be satisfied with the result. 
You will see that tbe copyiLg is as distinet as i f  
done with the best .Japanese tissue paper ; and this 
has been accomplished witb paper that was manu
factured for ordinary newspaper printing. Tbe 
strengtb of this paper is such as to adapt it for 
copying im portan t documents, legal papers, etc., 
while there is no doubt that the paper m ay be 
made still heavier (if desired) and yet answer for 
making distinct copies. Another purpose for 
which this paper would be well adapted would be 
in the manufacture of vegetable parchment. A. 
The paper you send is a fine specimen (If exceed
ing toughness, and is, we think, the strongest un
sized paper we have ever seen. It is an ad mirable 
copying paper, and would answer well for the pur
pose you suggest. 

(2S) F. C. W. ask s : What is the best metal 
for an expansion tube for hot water ? A. Copper. 

(29) M. R. says : 1. I send a sample of stuff 
found in a reservoir for condensed steam from an 
engine. We run steam through 650 feet of pipe 
(the last 100 feet of which is perpendicular) to a 
steam pump, the cylinder of wbich is 8xlO. I 
have found the same material in every spa.re space 
between the engine and the pump, making it ne
cessary to clean it out every six months. There 
bas not been any grease in the pipe. I sbould llke 
to know what it is. A. It resembles tbe material 
produced by the action of impure grease on the 
piston. Examine the piston of your engine and 
see whether or not it is cbanged in places into a 
charcoal-like substance, that can be readlly cut 
with a knife. 2. I have had a discussion about the 
distance that water can be raised with a siphon. 
One claims it could be raised any distance, pro
vided the discharge end was low enough, while J 
clalmed that it could not be raised m ore than 34 
feet . .  Which Is right ? A. You are. 

(30) M. W. asks : Will you explain in your 
answers to correilpondenta how a locomotive will 
run around a curve, tbe ou�ide rail of the track 
on the curve being longer than the inside rail, and 
the wheels, of the same size, being keyed on the 
axle at both ends ? A. Under the circumstances, 
the wheels would slide on one of the track!. 

(31) W. P. asks : 1 .  Is there more pressur e  
on the top side of  a boiler than on the lower side, 
or is tbere the same pressure u pon every square 
inch in the boiler ? A. There is a little more at the 
bottom. 2. What Is the rule for calculating the 
horse power of an engine ? A. See p. 33, vol. 33. 

(32) R. M. says : ,,7 e wa nt some black paint 
for smoke stacks that are heated nearly red hot. 
Is there such a paint ? A. We know of nothing 
that wl\l stand such a temperature. 

(33) R. F. H. say s : I have a coarse half 
round file, 6 inches long, which bas been in use 
for some time. It has become quite strongly mag
netized, with tbe south pole at the tip and the 
north pole at the tang. Is not this unusual ? A. 
Such an example as you notice is interesting, and 
not at all usual. Perhaps some of our readerij 
mlW have obsGlrved similar instances. 

(34) G. W. I. ask s : 1. What practical gain 
would result from the use of a feathering wheel 
instead of the ordinary paddle wheel, in the pro
pulsion of steamboats ? A. Increase of speed or 
diminution of power required. 2. Does the float 
or paddle exert the most force as it enters the 
water or as it leaves it ? A. There is very little 
difference. 

(35) J. W. W. asks : Will paraffin in nitrIC 
and sulphuric acids act the same a. nitro-glyoerln? 
A. Paraffin Is not suitable for this purpoi •• 
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(36) W. A. says, in reply to W. H. P . ,  who 

asked how a solution of ammonio-sulphate of cop-
[ O F F I C I A. L . 1 

per may be rendered colorless and still retain all S the copper In solution : Add potassic cyanide. The I N 0 EX 0 F I N V E N  T I O N  
composition of the solution is altered, but the cop- l'OB WHIOl! 
per is all there. It may appear dark brown when Lenere ralen' of 'he VnUed SlaIN were 

fresh, bu t this is due to a little iron in the copper 
sulphate, and will subsidtJ un standing. 

(37) M. W. W. says, in answer to the ques
tlon : Shall we attach a horse to his load at a high 
poi o t  or a low ? If the load is light and Is to be 
propelled ai considerable speed, it perhaps makes 

qran'ed in Ihe Week end.ina 

August 1 7, 1876. 
.. 1'1'1) SACB BEARIN� THAT PAT ... 

ThOse marked rrl are relBSuad patents. 

but little difference. Possibly it might be ad van- Acld, making salicylic, W. E. Gr.f . • . • . .  166 , 962, 166,863 
tageous to p u t  it level with the point of draft, as Alarm , bnrglar, E. Hand . . . . . . . . . . . . . . . . . . . . . . . . . .  166 . 696 
(see your reply to K. C. & Co. , No. 40, July 10, 1875) Alarm, electric, W. Whiting (r) . . . . . . . . . . . .  . . . . . . .  6 ,599 
woul d seem io be your opinion. But if the load is Anlm.l poke , H. W.tton . . . . . . . . . . . . . . . . . . . . • . . . . . .  166 ,908 
heavy. and the hOI'se will have to exert himself to Auger for flour packers . S. T.ggart . . . . . . . . . . . . . .  166 ,906 
propel it,it will bA, as experience has demonstrated Babl jumper. R. W. Caldwell . . . . . . . . . . . . . . . . . . . . .  166,845 
fully, not oaly advantageons, but frequently a ll- Bale tie. J. M. Albertson . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,677 

solutely necessary to make the attachment so low 
Barrel heads , sawing, E .  and B .  Holmes . . . . . . . .  166,873 

that he may have to exert Borne lifting as well as 
Bed, sprlUg, J. Johnson . . . . . . . .  166,701 
Beds�ead,  knock down, W. S . Moses. . . . . . . .  . . 166,798 

p ropelling force ; and the rationale of this is that ned t ad, sofa, J. Petry . . . . . . . . . . . . . . . . . . . . . . . .  166 .806 
the animal has not weight enough to keep him Boat. propell!ng, W. Ascough . . . . . . . . . . . . . . . . . .  166, 839 
from pushing his feet ba �k ward� instead of pull- Body weight and hand power, C. Van de M.rk . . .  166 ,827 
ing his l oad forward, and he requires to be sup- Boiler cleaner, T .  O. Kemp . . . . . . . . . . . . . . . . . . . . . . . .  166,782 
plied with it from some o ther source. I have seen Boiler heads, turning fianl':es on, R.  C. Nugent. 166, 715 
a horse pull a load with a man on hi8 back that he Boiler. rotary steam, V. W. Pierce . . . .  . . . . . . .  166 ,807 
was unab . e to move without · and any person who Boot toe bl.nk, N. R. P.ck.rd . . . . . . . . . . . . . . . . .  166 ,804 
has not tried it will be surprised to see how ligh t I Boot heel trimmer, Gllddon and Slillmons . . . . . . . .  166,765 
a load will stall a t3am when the attachment is llreast. cup for females, T. E. Daniels . . . . . . . . . . . . .  166, 686 

. . . I Bronzmg machine , D .. A. Wagner . . . . . . . . . . . . . . . . .  166 ,829 
such that It IS reqUIred to exert some down ward Bmsh, M. Leiner . . . . . .. . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  166,789 
pulling force. This consideration Is also Impli ca- Brush, p.lnt, Schuster .-nd Driscoll . . . . . . . . . . . . . . . .  166,723 
ted seriously in the practical operatioH of tractive Buckle, L . Loeser . . . . . . . . .. . . . . . . . . . . . . . .  � . . . .  . . .  166,630 
engines, and their efficiency would be greatly in- Butter, te",perlng. J. C. Rorick . . . . . . . . . . . . . . . . . . .  166 ,813 
creased by any device by whioh the engine could Calend.r, D. J. }I!ller . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  166,796 
be gi ven the benetlt of a portion of the load to Canal lock, C. G .  Force, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  166, 695 
hold it to the ground or track, preventing slipping Cap, A. Schwarz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 ,900 
and carrying unnecessary weight. Car brake ,  A. T. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,811 

(38) M. W .  W. says, in reply to several in
quiries In regard to the draft of high and low 
wheeled vehicles: A higb wheel will be more easily 
drawn over any small obstruction in the road ( such 
a� a stone or stick7. or out of a rut, or through 
mud ; but whether tbis is the case on an ascend
ing grade is a question not eaoily determined. It 
has been asserted th.at a man will draw a beavler 
load up a given incline on a small wheeled truck 
than on a large wheeled one, and the theory for it 
Is that a perpendicular line d ra wn from the center 
of the axle falis nearer to the pomt of contact be
tween the wheel and floor ; this is equivalent to 
the short enJ of a lever, the dist.mce from the axle 
to the pOint of contact being the long end. A t  
tl rst this might seem plausible, b u t  a n  examina
tion of the accompanying engraving will show 

that the long ends of the levers, A C. are length
ened or shortened in the same proportion as tbe 
sho rt ends, B C, and therefore no ad vantage Is 
gained by that means. We must, therefOl'e, look 
for some other explanation, and perhaps the read · 
erR of the SCIENTIFIC AMERICAN can clear up the 
dlfficul:y. 

(39) E. D. R. fays : If E. B. W. wou l d  mix a 
strong infUSIOn of quassla with his ink, he would 
have no more trouble with flies eating his inked 
lines. 

MINERALS, ETC. -Specimens have been re 

ceived from the following correspondents,and 

examined, with the results stated : 

E. G. A.-No. l is magnetic oxide of iron. No. 2 
Is probably an alloy of tin and lead ; but the sam
ple is too small for a dfwlslve report. No. 3 is a va
riety of bituminous coal containing considerable 
percentage of ash.-J. M. B. Jr.-It is a poor va
riety of porcelain clay.-M. S.-It Is a poor pig 
iron, containing an 'lDusual amount of earthy 
materlaJ.-C. G.-It is quartz, inclosing particles 
of Iron pyrites. It is of no value as an ore.-R. L. -It consists of felspar and calcite, inclosing mica 
and a few crystals of garnet.-S. G. R.-It is refined 
tin. It never occurs native as you found it, and 
was undoubtedly l eft there by some person.-J. 
H. T.-It is a formation of variegated clay upon 
shale. It has been hardened by expoBure.-W. B. 
H.-No. 1 consists principally of antimony. No. 2 
is galena. No. 3 is impure galena. No. 4 is a tine 
conglomerate.-D. W. W.-To determine the value 
of an ore, It Is necessary to have a quantitative 
analysis made. 

HINTS TO CORRESPONDENTS. 
Correspondents whose Inquiries faU to appear 

should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta
lvility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would till half 0f o ur paper to print them all; 
but we generally ta�e pleasure in answering briefly 
by mail, If the writer's address is given. 

Hundreds of inquiri€s analogous to the following 
ar� &lent : " Who sells pitro-glycerin ? WhO makes 
canvas tents? WhO buys corundum in lump ? 
Who sells al.minum in sheet llnd wire ?" All such 
personal inquiries are printed, as wiU be observed, 
III the column of " Business and Personal," which 
I� speCially set apart for that purpose, subject to 
the charge mentioned at the head of that oolumn. 
AlmOit any desired In formation can In this way 

be expeditiously obtained. 

Car coupling, W. Lannan . . . . . . . .  , . . . . . . .  , . . .  . . .  166,879 
Car coupling, G. R. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . 166,717 
Car seat, railway, N. N. Horton • . . . . . . . • . . . . . . . . . . .  166, 875 
Car, sleeping, C. E. Lucas . . . . . . . . . . . . . . . . . . . . . . . . .  166 .792 
Car wheel, A. Schrock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,899 
Carriage, child's, J .  P. Staub . . . .  . . . . . . . .  . .  . . . .  166,903 
Carri.ges , sh!!ting r.il for, E .  P. Stedm.n . . . . . . .  166,728 
CastIng, mold for, B. Harris . . . . . . . . . . . . . . . . . . . . . . . .  166,778 
Casting pulleys ,  J. Mnrdock . . . . . . . . . . . . . . . . . . . . . .  166,799 
Chair ,  folding rocklnii , A. W. Stew.rt . . . . . . . . . . .  166,726 
Chair, folding rocking, O. E. V.U . . . . . . . . . . . .  166 ,733 
Chair stand, rocking, C. H. Hildreth . . . . . .  . .  . .  166 ,698 
Chimney top and ventil.tor. P. H. Shine . . . . . . . . . 166 ,725 
Chinch bugs, destroying, H. F. Rice . . . . . . . . . . . . . . .  166,720 
Churn , J. Butler . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  166,745 
Churn, W. Redheffer. . . . . . . . . . . . . . . .  166 ,893 
Claw bar, A Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 . 8 8 
Coal hod, J .  Cochr.n . . . . . . .  . . . . . . . . . . . . . . . . . .  166 ,851 
Compass. mariuer's . E . S .  Ritchie . . . . . . . . . . . . . . . .  166 ,8H 
Corn sheller, Creekmore and McM!llin . . . . . . . . . . . .  166 ,751 
Corn sheller, H.ll .nd yingst. . . .  . .  . . . . . . . . . . . .  166, 771 
Corn sheller, S. WUllams . . . . . . . . . . . . . . . . . . . . . . . . .  166, 832 
Coverlets, fabric for. R .  Shadew.ld . . . . . . . . . . . . . . .  166 .896 
Cryptogr.pby, A. L. Flamm. . . .  . .  . . . . . . . .  . . .  166, 761 
Cuhion cle.ning m.chlne, J .  R. B.rry . . . . . . . . . .  166 , 841 
Dental cement, M. T. LabbC . . . . . . . . . . . .  . .  . . . . .  166, 878 
Dental engine, electro-magnetic , J. Bishop . . . . . .  166,848 
Dent.1 plugger, T. Crossett. . . . . . . . . . . . . . . .  . .  . . .  166, 752 
Dental pluggers, automatic. G. W. Levin . 166 ,709 , 166,710 
Drill holes ,  charging, R.  G. B.ldwln . . . . . . . . . . . . . .  166 ,840 
E.ves trough h.nger, H. K . •  nd T. F. Stohler . .  166,905 
Electric Ught, S. A. Kosloff. . . . . . .  . . . . . . . . . . . . . . . .  166 ,877 
Elevators , fearing of, E .  Schlenker . . . . . . .  166,722 
Engine cyUnder port . W. C. Chureh . . . . . . . . . . . . . . .  166,849 
Engine hydrant, steam fire , R. T. H. Stneman . . .  166.904 
Engine .  reciprocating, G. B. Dixwell . . . .  . . . . .  166, 688 
Engine, ste.m , E. D .  Le.vitt , Jr. . . .  . .  . . . . . . . .  166 ,706 
Excavator, T. Z. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166, 85� 
Explosive compound, R. C.huc (r) . .  . . . . . . . . . . . .  6 ,6C1 
Fare box, W. C. McGill . . . . . . . . . . . . . . . . . . . . . . . .  1 '6 ,794 
Fare register, D. E ldridge . . . . . . . . . . . . . . . . . . . . . . . . .  166 . 864 
Faucet, E .  W!lson. . . . . . . .  . . . . . . . . . . . . . .  . 166 ,833 
Feed rack, M. Ralph. . . .  . . . . . . . .  166, �19 
t'elting machine, Hooper and Cr.ne . . . . .  . .  166,699 
Fence, port.ble. T. L. D."ldson . . . . . . . . . . . . . . .  166 .607 
F!le , J. Haptonstall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,768 
Flour bolting machine, W. F. Cochrane (r) 6 ,594 , 6 ,595 
Fork, horse hay, J .  P. Friest . . . . . . . . . . . . . . . . . . . . . . .  166,694 
Fuel, apparatuB for economizing, L. C. E. Carre . 166,846 
Furnace for brick kilns, W. S. Volwell . . . . . . .  166,749 
Furn.ce for burning edgings, etc .. 1. O. Smith (r) 6 ,600 
Furnace for melting metals, W. E. C. Eustl . . . . . .  166,757 
G.me bo.rd, A. Herzog . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,776 
Garden trellls, 1. Goodspeed . . . . . . . . . . . . . . . . . . . . . . .  16d,766 
Gas .ppar.tus, A. Glatchet . . . . . . . . . . . . . . . . . . . . . . . . .  166,867 
Gate , automatic , Ferris and Lewis . . . . . • . . . . . . . . . .  166,866 
Ge.r cutting attachment, W, Krutzsch . . . . . . . . . . . .  166 ,705 
Generator, stea.m, J .  Goulding . . . . . . . . . . . . . . . . . . . . .  166,768 
Glass cutter, steel, H. H. Clark . . . . . . .  . . . . . . . . .  166, 684 
Gr.ln drill, W. Aldrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 ,7,9 
Urain drlll tooth, G .  L Ives. . . .  . . . . . . . . . . . . . . . .  166,779 
Gr�ln dr!lls, force feed .pparatus for. W. Aldrich 166,678 
H.ir picker. C. A. Tea! . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,824 
Dame fastener, S .  Spicer . .  . . . .  . . . .  . . . . . . . . . .  . . .  166,902 
Harness saddle tree, A. Teas� . . . . . . . . . . . . . . . . . . . . . . .  166 ,907 
Harness sn.p , E. Kempsh.ll . . . . . . .  . .  . . . . . . . . . .  166 ,783 
Harness trace carrier, E. A. Cooper . . . . . . . . . . . . .  166 ,685 
Harrow, L. Francisco . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  166 ,763 
Hat stiffening machine, G. B. Fuller . . . . . . . . . . . . . .  166, '164 
Hatchw.y gu.ra, J. C. Foster . . . . . . . . . . . . . . . . . . . . . .  166,692 
Heating .nd ventilating device ,  A. H . Thorp . . . . 166 ,825 
Heel .tt.chlng machine , McK.y .t al . . . . . . . . . . . . . .  166,795 
HeeUng m.chlne, Elliott .t al. . . . . . . .  . .  . . . . . . . . .  166,756 
Hoisting .pparatus, J . Hoffman (r) . . . . . . . . . . . . . . . .  6 ,597 
Hoisting macnine or elevator, E. Schlenker . . . . . .  166 ,730 
Hook. hat and coat, C .  Schoenbein . . . . . . . . . . . . . . . .  166 ,815 
Horseshoe, A. C. Snowden. . .  . . . . . . .  . . . . . . . . .  . 166,820 
Hose nozzle, C. Oyston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 ,003 
Hosiery seams. sewing. W Pearson . . . . . . . . . . . . . .  166,805 
Hub boring machine, J. Lee. . . . . . . .  . .  . . . . . . . . . .  166,780 
H,ydrant , steam fire engine, R. T. H. Stileman . . .  166, 984 
Ice manufacture, Negley & Cunningham . . . . . . . . . .  166,713 
Ice bre.ker, J. T. "'.rtin . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 793 
Iagot mold, J. Illingsworth . . . . . . . . . . . . . . . . . . . . . . . .  166 ,700 
Inhaler, C. R. Sykes. . . .  . . . . . . .  . . . . . . . . . . . . .  166,729 
Injector, S. Fowden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,762 
Ironing board, O. S. Prldft . . . . . . .  , . . . . . . . . . . . . . . . . .  166,809 
Knitting maphlne, weft threa:i, N. W. Westcott , t66,631 
L.dder, A. S. Miller . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  166 , 883 
La.np, nursery , C .  1.  GorhalI1 . . . . . . . . . . .  , . . . . . . .  , . . .  t66.767 
Latch , locking, G. J. Dickson . . . . . . . . . . . . . . . . . . . . .  166, 856 
Latch , locking, A. Worster. . . . . . . .  . .  . . . . . . . . . . .  166,834 
L.the tool holder. W. Krutsch . . . . . . . . . . . . . . . . . . . .  166,787 
Leather bo.rd, etc . stripping, E. Andr.ws . . . . . . .  166 ,837 
Leather, waterproofing, J. Cluna.n . . . . . . . . . . . . . . . . .  166,748 
L.tter bOX, C. S. N.wcomer . . . . . . . . . . . .  . ,  . . . . . . . . . .  166,800 
Lock face plate , E. M. & J .  E. Mix . . . . . . . . . . . . . . . .  166,79 
Locomotives, ste.m br.ke for, L. B. Sallsbury . . .  166,896 
Loom for weaving h.ir cloth, J. Turpl •. . . . . .  , . . . .  166 782 

Loom-stopping mech.nism, A. S. Wynn . . . . . . . . . .  166,737 
Meat chopper, W. L. Fall!s . . . . . . . . . . . . . . . . . . . . . . . . . .  166.865 
Mechanlc.l movement , P. Bro.dbrooks . . . . . . . . . . .  166 , 844 
Medical composition, L. Cortman . . . . . . . . . . . . . . .  166,853 
M.dic.1 composition, N. Sul1!van . . . . . . . . . . . . . . . . .  166, 823 Met.1 punching m.chine, J. R. Lindsay . . . . . . . . .  166 ,707 
Mlll ing machine, W. Krutzsch . . . . . . . . . . . . . . . . . . . . . .  166,704 
M!llstone, counterbalanCing, H. Kllnkerm.nn . . . .  166,785 
Mirrors, amalgam silvertng tor, J .  J. E. Lenoir . .  166,790 
Molding machine v.rlety , J. Se.rs . . . . . . . . . . . . . . . .  166,817 
Mop he.d, J .  K.  Clark . . . . . . . . . . . . . . . .  . . .  .. . . . . .  166 ,850 
Motion , traverse, C. L. Noe . . . . . . . . . . . . . . . . . . . . . . . .  166 ,801 
Nail-feeding device, L. A. Dodge. . . .  . .  . . . . . . . .  166 ,857 
Nalls, making cut, G. Staey . . . . . . . . . . . . . . . . . . . . . . . . .  166.821 
Nozzle, exhllust, White & Levy . . . . . . . . . . . . . . . . . . . .  166 ,910 
Numbering m.chine, T. S. Rowman . . . . . . . . . . . . . . .  166 ,681 
Nursing bottle, J .  J. Chrisde . . . . . . . . . . . . . . . . . . . . 166 ,747 
Ore crUSher, wet and dry, H. Bolthoft . . . . . . . . . . . .  166,743 
Packing box, H. N. H.rt . . . . . . . . . . . .  "" . . . . . . . . . .  166 ,774 
Padlock, W. H. Andrews . . . . . . . . .  . .  . . . . . . . . . .  166 ,838 
Paper stock grinder, O. Abell . . . . . . . . . . . . . . . . . . . . . .  166 , 835 
P.per weight, J. T. Ad.ms . . . . . . . . . . . . . . . . . . . . . . . .  166 ,886 
Pavement. brick, S. Strong . . . . . . . . . . . . . . . . . . . . . . . .  166 ,822 
Photographs, washing, J. L. Caylor. . . . . . . . .  . . 166 ,847 
Pins to brooches, attaching, C .  B. Du6sbury . . . . .  166,754 
Pipes, etc . ,  connecting steam, C. C .  Walworth . . .  166,735 
Plow, W. S. W.dsworth. . . . . . . . . . . . . . . . . . . . . . . .  . .  166,734 
Propelling mechanism for boats , W. Ascough . . . .  166 ,889 
Pump, A. & M. Knecht. . . . . . . . . . . .  . . . . . . . . .  . 166, i86 
Punches, holding conductors ' ,  T. B. DoollttJe . . . .  166,858 
Punching machine, met.l . J. R. Lindsay . . . . . . . . . .  166, 707 
Purlfter, mlddllngs, R. W. Gunter . . . . . . . . . . . . . . . . .  166, 770 
Radiator, steam, 'tV. B .  Snow. . .  . .  . . . . . . . . . . . . . . .  166 ,901 
Rall w.y frog, J. Cumming. . . . . . . . . . . .  . .  . . . . . . .  166,855 
RalI way rail joint fastening, J. Corson . . . . . . . . . . . .  166,750 
Rlke, horse h.y. C. E. Lipe . . . . . . . . . . . . . . . . . . . . . .  166 . 708 
Refrigerator, beer, J. N. Boh.rt . . . . . . . . . . . . . . . . . .  166 ,742 
Rope h.lter, L. C. Ch.se . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,683 
Rope stre Lcher, C. C. CurtiR . . . . . . . . . . . . . . . . . . . . . . . .  166,753 
S.sh f.stener, B. A. Berrym.n . . . . . . . . . . . . . . . . . . .  166 ,812 
Sash holder, S. M. Pr.tt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,808 
Saw, cylinder, Peirce & Kinsman . . . . . . . . . . . . . . . . .  166,718 
Saw gumming m.chiue, J. M Smith . . . . . . . . . . . . . .  166,727 
Sa ",ing machine, A. T. Nichols . . . . . . . . . . . . . . . . . . . . .  166,387 
Sc.ffold clamp , W. C. Fellows . . . . . . . . . . . . . . . .  166,759 
S"raper. J. Megill . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  166,i82 
';crew cutting die, R. C. �ugent. . . . . . . .  . .  . . . .  166,716 
Separator, grain , W. E .  Torley . . . . . . . . . . . . . . . .  166,826 
Separator, sand and gravel, N. J. Keller (r) . . . . . .  6 , 598 
Sewing machine, T. J .  Harper . . . . . . . . . . . . . . . . . . . . . .  166,869 
Sewing machine, C. HodgklUS (r) . . . .  6 , 596 
Sewing button holes , W. R.ndel . .  . . . . . . . . . . . . . . . .  166,�1O 
Sewmg machine corder, W. Wilson (r) . . . .  6 ,60a 
Sewing m.chine treadle, R. �' . Wilcox (r) . . . . . .  6 , 60'� 
Sh.de holder, T .  Mor.n . . . . . . . . . .  . . . . . . .  . .  . . . . . .  166,834 
Sbarpening machine, A. S .  Weaver . .  , . . . . . . . . . . .  166,830 
Sheep sheers , P. Harlow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,772 
Sheet met. I smoothing mallet, Kittredge & Cl.rk 166,703 
Shingle machine ,J .  J. Kond.ll . . . . . . . . . . . . . . . . . . . .  166 ,734 
Shirt, J. W .  Hutchinson . . . . . . . . . . . . . . . . . . . . . . . . . .  166,777 
Shoe tip or protector, C. T. Grllley . . . . . . . . . . . . . . .  166, 769 
Shot ch.rger for shot poucbes, J. S. Long . . . .  166 ,791 
Shutter fastener, J. Shedd. . . . . .  . . . . . . . . . .  . . . .  166 ,819 
Sieve, O. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,680 
Skyllght, Querner & Burke . . . . . . . . . . . . . . . . . . . . . . . . .  166 . 390 
Soap slabblng m.chlne ,  J. C. Ralston . . . . . . . . . . . . .  166 ,891 
'::'pader, rotary, W. C .  B .  Richardson . . . . . . . . . . . . . .  166,721 
Spark arrester, D .  Hawkesworth . . . . .  . .  . . . . . . . .  166 , 870 
Spindle bearing surface, E. D. Murfey . . . .  166,885 166,8�6 
Spinning frames, ring for, J. W. Wattles . . . . •  166 ,909 
Stand for water coolers , C .  B .  Porter. . . .  . . . .  166, 889 
St.ve jointing m.cblne , E. & B. Holmes . . . . . . . . .  166, 8Tl 
Stereotype plate holder, Kellogg & Shock . . . . . . . .  166 , 702 
Stone crushing machine, C. H. Scheermesser . . . . .  166,897 
Stove , l.mp , M. F. Rathbun. . . . . . . .  . . . . . . . . . . . .  166 ,892 
St ove , oU, H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166. 740 
Stove, oU, A. Q. Allis . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  166,738 
Sug.r, c'>ol1ng and dr.lning, J .  H. Hynson . . . . . . .  166,778 
Table, adjust.ble folding, C. S. Hood . . . . . . . . . . . . .  166 ,874 
Table, extenSion, J. W. Bent . . . . . . . . . . . . . . . . . . . . . .  166, 679 
Table, ironing, E. C. McClain . . . . . . . . . . . . . . . . . . . . . . .  166 ,881 
Telegraph key, compound . M. L. M. Hussey . . . . .  166 ,876 
Telegr.ph, printing, A. Wirsching. . . . . . . . . . . . .  . .  166 , 911 
Telegr.ph tr.nsmltter, H .  Middleton . . . . . . . . . . . . .  166, 712 
Telegr'phs,chemlcal, T. A. Edison, 166,869, l66, 860, 166 ,861 
Th!1l coupllng, S. A. Hathaw.y . . . . . . . . . . . . . . . . . . . . .  166,697 
Toy stor., E. Durl.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,75.� 
Train stick, J .  R .  Byer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166, 746 
Trap, animal, E. Oliver . ,  . . . . . . . . .  , . . . . . . . . . . . . . . . . .  166 ,802 
Valve, b.l.need, W.  C .  Churcn . . . . . . . . . . . . . . . . . . . . .  166,848 
Valve, rotary balanced, C .  M .Farrar . . . . . . . . . . . . . .  166,758 
Vehicle, flfth wheel, P. B. Cunningham . . . . . . . . . .  166, 854 
Vehicle king bolt, E. Freem.n . . . .  . . . . . . . . . . . . .  166, 693 
Vehicle lubric.t1ng axle, A. Scbirck . . . . . . . . . . . . .  166 . 898 
Vehicle spring, H. Jeffrey . . . . . . . . . . . . . . . . . . . . . . . . . .  166 ,780 
Vehicle top, J .  F. Heger . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,775 
Vernier, A. young. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  166 ,912 
Vise , bench, A. Ve!lleux . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 , 828 
Wagon j.ck , U. T. Drak . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �66 ,639 
W.lls, construction of , G. H. Field . . . . . . . . . . . . . . . .  166,760 
Warming app.r.tus, J. F. Re!lly . . . .  . .  . . . . . . . .  166,894 
W.shing m.chine, G. W. Holme.. . . . . . . . . . . . .  166,871 
Washingm.chlne, J. H. Mudgett . . . . . . . . . . . . .  ., . . .  166, 714 
Washing machine, p.lmer & Briggs . . . . . . . . . . . . . . .  166,888 
W.shing m.chine, O .  S. Th.yer . . . . . . . . . . . . . . . . . . .  166 , 731 
Washing machine boller, Everson & Cramer . . . . . .  166 ,691 
W.tch, s.tety pinion, Bacon & Brown . . . . . . . .  166,741 
W.tch, etc . ,  stem winding, L. Kahn. . . . . . . . . . . .  166 ,78t 
Watercooler. L .  B.  Woolfolk . . . . . . . . . . . . . . . . . . . . .  166, 736 
Water cooler stand, C. B. Porter. . . . . .  . . . . . .  , . .  166 ,889 
W.ter wheel, Campbell & Johnson . . . . . . . . . . . . . . . . .  166 ,632 
Welding compound, J . ,  Jr .  & A.S .  Scott . . . . . . . . .  166 ,8 16 
Wh.lebone , etc . ,  spl!ttlng, F .  E .  Merriman . . . . . .  166 ,711 
Whip socket clasp , E. W. Scott . . . . . . . . . . . . . . . . . . . .  166 .724 
Wind wheel, H. J. Brimh.ll, Jr. . . . .  . .  . . . . . . . . .  166, 744 
Window fr.me, J. F. Ebert . . . . . . . . . . . . . . . . . . . . . . . . .  166,690 
Wrench, P. S.muel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 ,814 

DESIGNS PATENTED. 
8,563.-HEATING STOVE .-W.  C .  D.vis,Cincinnatl, Ohio. 
8,564 t0 8,566 .-CARPETS .-A.  He.ld, PhUadelphia, Pa. 
8 ,667 .-HEATER.-P. Rollllaus, Jr. Brooklyn. N .  Y. 

tI ,568 .-RANGES.-W. Whitman, Bangor, Me. 
8 , 569 .-CLOCK CA,SE DOORS .-L. E. Jerome, New Haven, 

Sonn. 
8,570.-CAN RANDLE8.-H.  �mler, New york city . 
8 ,571 .-FoRK aANDLES.-j,. ,  R , S. White, Waterhury, 

Conn. 

�CHEDULB OF PATENT FEES. 

On each Caveat . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  8) . 
On each Trade mJl!'k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82-
On tlling .aoh apnl!catlon for a Patent (17 year&) . . . . . 811J 
On Issmng eaen or.glna! Patent . . . . . . . . . . . . . . . . . . . . . . .  8�I(J 
On appeal to Ex-.m'ners-tn- Chlet . . . . . . . . . . . . . . . . . . . . . . 8HI 
on appeal to Commissioner ot Patentl . . . . . . . . . . . . . . .  820 
vn applloatlon tor Ral8sue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
Vn tlllng a DI.clalmer . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  81., 
On an application tor DeSign (3� year&) . . . . . . . . . . . . .  810 
On applleatlon for Design (7 yearlli . " . . . . . . . . . . . . . . . .  810 
On applicatIon f\)f Deslfl11 (1' yean) . . . . . . . . . . . . . . .  830 

SEPTEMBER 1 8 ,  I �15. 

CANADIAN PATENTS. 
LI8T 071 P ATBNTB GRANTBD IN CANADA 

August 19 to 26, 1875. 

5 ,076.-H. E. Casgraln, Quebec . Illumin.t1ng g.s ma
chine . August 19, 1875 . 

5,077.-E .  V. Wlng.rd . Pittsburgh, P •. , U. S. Burning 
bricks. August 24, 1875 . 

5.078.-J. Hewitt, H.mllton City, Pa., U. S. Ore crnshe,. 
and stone breaker. Augnst 24, 1875. 

5 ,079 .-A. Nye . Jr. ,  Boston, Mass . ,  U. 6 .  Telescopic 
feed b.g . Angust 24, 1875 . 5 ,08O.-J .  Steger, New York City, U. S. Air br.ke .  
August 24 , 1875 . 

5 ,081 .-E .  H. Gratiot, PI.ttsv!lle. Wis . ,  U. S. Whe.t 
.teamer. August 24. 1875 . 

5 ,OO2.-G.  R. Moore, Westford, Mass . ,  U. S .  Scull pro· 
peller. August 24, 1875. 

5,083 .-G. Isles, Montreal, P .  Q. Differential compasB . 
August 24, 1875 . 

5 ,rs4.-T .  Saunders et al . •  Toronto, Ont o Burglar and 
flre proof s.fe . August 24, 1875. 
035.-D . M .  Kelley, Athelston , P .  Q.  Bolt and rivet 
trimmer. August 24, 1875 . 

5,086 .-C . G. Force, Jr . ,  Cleveland, OhiO, U. S. Device 
for excavations for sewers , etc . August 24, 1875 . 

5 ,OS7 .-W. Lightfoot et al. , Toronto, Onto Lawn sprink
ler. August 24, 1875. 

5 ,088 .-T. H.  Marsh, Toronto , Ont o Clamp . August 
24, 1875 . 

5 ,089 -E . A. C.I.nan , Brooklyn , N. Y . , U. S. Signa 
and alarm telegraph . Augu.t 24, 1875 . 

5 ,09O.-W. Johnston, Shelby, N. Y . ,  U. S. Door hanger . 
August 24, 1875 . 

5 ,09I .-J .  Gerhardt .t al. , Montre.l , P. Q. Portable re
sawing gang saw. August 24 , 1875 . 

5 ,092.-P. M. Thompson. Derbey, Vt. , U. S. Pipe 
wrench . August 24, 1875 . 

5 ,093 .-J. KUnk, KeSWick, Ont o Meat-preserving pro
cess . August 24 , 1875 . 

5,O.14 .-J. J. Curr.n .t al. , Chic.go . ,  Ill . , U. S. Lum
ber dryer. AUJ,ust 24, 1875 . 

5 ,095 .-P. C. St. Marie, Montre.l . P. Q. Screw wind
lass for vessels. August 26, 1875 . 

5 ,096.-J. J. Stew.rt, Sargentville, Me . ,  U. S. Pegging 
j.ck. August 26, 1875 . 

5 ,097 .-F .  Van Doren, Adrian , M1ss . ,  U. S. Corn plant
er. August 26 , 1875. 

5,038 .-H. Sprague, Churchville, N. Y . ,  U. S. W.gon. 
August 26, 1870 . 

5,099 .-D.  P. SharD , Ithaca, N. Y.,  U. S. Horse rake . 
August 26, 1875 . 

5,l00 .-J . •  nd F. A. BaUey. Farmington, Mass . ,  U. S 
Fruit pickler . August 26, 1875 . 

5 , 101 .-J.  CI.y .t al. , Montreal, P. Q. Fire llghter 
August 26, 1875 . 

5,102 .-J.  B. Fayette , Oswego , N. Y . ,  U .  S. Lifting 
j.ck . August 26, 1875. 

5 , 103 .-M. and W. Fitzgibbons, G.lt, Onto Washing 
m.chlne . August 26, 1875 . 

5 . 104 .-J. Benson, South Boston, Mass . ,  U. S. Vapor 
burner. August 16, 1875 . 

5,lG5.-J . C. Moore .t al. , PhUadelphi., Pa . ,  U. S. C.ns 
for shipping oUs. etc . August 26 , 1875 . 

5 ,106.-N. Silverthorn, Toronto , Ont. Hog-cleaning 
machine August 26, 1875 . 

5,107.-W. R. And,"son, Clevel.nd, OhiO, U. S. BoUer 
flue cleaner. August 26. 187& . 

5 , 103.-S . B.Uerchey, Elderslle ,  Ont o Adjustable plow 
heel. August 26. 1875 . 

5 , 109.-6. Mitchell , Lima, N .  Y . ,  U. S. C.rri.ge hub . 
August 26, 1875 . 

5, 1l0. -J . T. Burns, Springhlll, Ont. Root cutter . Aug
ust �6, 1875. 

5 , l11.-R. Sadler, Owen Sound, Onto Elev.tor .nd snow 
shovel . Augnst 26, 1875 . 

5 ,112 .-J .  W. Grover , Westminster, Eng. Iilprlng w.sh. 
e... August 26 , 1875 . 

5, 113.-J . H. Hussey, B.ltlmore, Md. ,  U. S. Proteetlve 
toe shoe .  Angust 26, 1885 . 

5,114 .-D. McPherson, Caledonl. ,  N. Y . ,  U. S. Binder. 
Angust 26, 1875 . 

Baok Pair" • • • • • • 81.00 a line. 

Inside PR.Ir.. . • • • • • "Ii oents a lin ... 

l/J'Il{1Mvin(18 may head adverti800wnhl at the 8amll ratd 
Pt)T lilW, by meaBUR"emem, Cl8 the letter press. Adoor
tisemenhl mmt be received at pubUootiml o1fW6 (II 
Wll"liu Cl8 F'ridaU1lW'l'lWnu to a:ppeatr 1m nea;t 1I!8Ue. 

.. HE 

TRADE ENGINE. 
-0-

Nolseles. In operation-Perfect 
In workm.nshlp-all Ught parts 
of Cast Steel . 

Every Engine IndIcated, and 
valve corrected to give the high
est att.in.ble results . 
8e:r:';�\��Ie"

uil:'i:"��e 
tYn �� 

market. 
Send for PrIce Li.t and CIr· 

cular. 
HERRMAN & HERCHEL

RODE M'F'G. CO. , 
D.yton, OhIo . 

WE W ANT to-engage every uneml!loyed man, woman 
and Child. C. P. RICHARDS & VO . ,  Hallowell ,Me .  

FOR SALE-Wof.Jdward Patent Portable Steam 
Pump and Boiler on wheels , steam cyl1nder 11� 

diameter, pump 8})' diameter. in �d order, used for 
Tunnels. Abutment"oi'��uf�� !f'sok�'i\�Itf�gre ,Md. 
WE WANT A POWER PLANER, 3 to 6 feet, 

for Iron. new or 2nd hand ; 3 Spindle Upflght 
and 13 inch swln5.ti'ig'fINtdA���G 'iJb� �el��bY, N. C . 

W t�J�ft;�:�\��:n
a�.{ �:6'tiy:,�YW"e�y':hol���!r; 

Box 221 , Norwalk, Conn. 

MINNESOTA GALVANIZED IRON CORNICE 
Work for Sale-Tbe business . tools , and Machines . 

he only shop Of the KInd In the State. H.s a large run of 
custom. Address S . L. POLLOCK, St. P.ul, Mmll 
$5. to $20 per d.y at home .  Samplesworth- $1 
" free. STINSON & CO . ,  Portland, Maine .  

'$12 a 
day .t home. Agents w.nted. Outfit .nd 

terms free. TRUE & CO . ,  August., Maine . 

FOR SECOND HAND MACHINERY-Apply to S. C . 
HILLS, 31 Cortlandt Street. New York . . . _ .  _ _ _ _  . _  

MECHANICAL ENGINEER AND SUPERIN
TENDENT. experienced tn Compound and Low 

:Pressure Engines , &: c" for Marine, Corporation �UIDP-

��e:'�'L�g�f�?C�1�EN
J
8M����1�18�����

e
3i. ,N��r-
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BAIRD' S 

FOR PRACTICAL MEN. 
--0-

We w!l1 continue the business of INDUSTRIAL PURLISH
ERS and BOOKSELLERS, as heretofore, with. the addition 
�N'B'

r r�p��t�1':M' °MEI*�FM�
or

l�1f
t ����¥fJ.�.� 

BOOKS. 
Our new and enlarged CATAL0GUE OF PRACTICAL 

AND SCIENTIFIC BOOKS-OO page., Svo.-.ent free to 
any one who will furnlsh 018 address. 

or A Select List of Books on Metal., Metallurgy. 
Strength of Materials Cbea leal Analysis , etc . ; also, ODe 
on Steam and the Steam Engine , as well as a � ' atalogue of 
8 Chotce Colle0tion of Practical , Scientific and Economic 
Books , with prices, sent free upon application. 

HENRY CARBY BAIRD & CO., 
INDUSTRIAL PUBLISHERS AND BOOKSELLERS, 

406 WALNUT STREET, PhiladelphIa. 

FOR S ALE, CHEAP- A  Walker Lightning Mill, 
for pulverizing Quartz, Charles Lon Rock ,Phosphates} Felspar, Iron Ore , BrImstone, Plaster, Anthracite ana 

Bltumlnou. coaI
R�'1JI'Ng

d
.v Et�'¥;\Vlftte���;�re, Pa. 

DAVID ' S  PATENT Fo r C r i n d i n g 
Bones, Fertilizers, Clay for 
Bricks, and hard material. 

Send for Pamphlet to 

DENMEAD & SON, 
DISINTEGRATOR BaltImore, Md. 

THE BA.STET 

MAGNETIC ENGINE . 
FOR RUNNING SEWING MACHINES. PUMPS, DEN

TISTS' AND JEWELERS' LATHES, PRINTING 
PRESSES, BLOWING PA I1LOR AND CHURCH ORGANS, 
OR WORKING ANY MA.CHINERY THAT CAN BE MOVED 
BY HAND OR FOOT . 

Sim»IB, Durable, and Economical. 
� Call or send for Circular. -'fl 

L. BASTET, 

607 Broadw-ay, N. Y. 

MACHINERY 
NEW &; SECOND-HAND. 
Send for Circular. CHA • • PLACE 

, 103 Reade St • •  New York. 

Water Wheels. 
More than four lime. at 

many of Jas . Leffel ' 8 1m .. 
��I:: Vv ����\� oJe��lg� 
than any other kinu. 24 

ranging from 
diam . ,  under 

�e'.d •• fr�Dm. l to 240 tt. Sue-

J titutifit jtutritnu. 

PATENT 
C L A R K  & C O M P A N Y ' S  

SELF-COILING, REVOLVING STEEL SHUTTER S 

J!�!�I���L,. I 
Englne olIered to the Public. I 

Price, 4 Hor.e Power . • • . . . . .  $300 
: :  6 : :  : :  ' 0 '  • • • •  400 

7 • • • • • • • •  475 
S� . .  • • . • • • •  540 

12 � ' • • . . . . . .  T� 
15 • . . . • • • •  300 

Price of Statlonary Engine. : 
4 Hor.e Power . . . . . . . . . . . . . .  $150 
6 " • •  . . .  0 • • • • • •  175 
7 to 8� Hor.e Power . . . . . . . •  225 
12 to 15 u H • • • • • • • •  aoo 

Send for Illu.trated Circular 
and Price LI.t. 
H. B. B IGEL O W  &; CO., 

New Haven, Conn. 

H A N D  B O O K  
OF 

LAND AND MARINE ENGINES AND BOILERS. 
FullV lllustrated. 

By STEPH:JN ROPER, ENGINEER. 
16mo. Mor. tuck • . •  Gilt edge. . 600 pp . $3 .50. 

• '. Wlll send per mall. prep&ld. upon receipt of price. 
CLAXTON, REM�EN, & HA

1%��[il���,�a. 

11>50 to 11>10 000 Ha. been Invested · lnStock 
cp cp ,  Privileges and paid 900 per 

cent . profit . " How to do it. '  I A book on Wall Street, 
• ent free. TUMBRID6" & Co. Banker., 2 WaIl St . , N . Y. 

WE pr��os 8fu� Tt��15H u��r:;d
C���� Ninety Dollars, because we employ 

DO agents tmd allow no discount to 
��;:r:���l��ic��\�d��aI��stO�} sIt Pianos. Durin� the pa!:!t 7 yea.rs we have sold our Pianos to over 1,000 families, in every section of every State and Territory in the Union. There is not !\ county, or a prominent town where they are not in  use, and hundreds of small towns e\'erywhere also have them. If you will seud for 
��[u��;al�g��� �;;:�i�1�tel�:��� 
�C�:d���e�������;�f�f:l�l::���Z��� many intluential and wealthy bankers and merchantM everywhere, who are uMingo our Pianos-you will be sure to find some of them at ynuJ' 
very door, in your own or some adjoining town, where 10U can see and try our Pianos. 

We send them A.nywhere witbin 
l,OOO miles of' New York for 10 days' trial and If  nnt satisfactory no pay-!Dent is reqnired, . 

Improved FOOT LATHES, 
Foot Power Back-Ileared 

Screw Lathes, 
Planers for 

" �"" " _._'�" Machmes for 
light and 
. All t�e 

irii,nIlLfa,oto'fv-: -lii;.m".a��!�:�r �1e
���s 

N . •  W Ju.t the artlc�l",- _ _  __ __ �MOdel �!!§t�!��. 

t-c4M C a s t i n iZ S � � for making 8m� 

��
e
� r;�t�re�W�.

e
:t��!�D��e

e
iU�';a:-e"�rYI�����, 

Eureka Foot Lathes only 15 Dollar. . Gear WIleel. and 
Part. of Model. . All kind. of Small Tool. and Materi
al. . Illu.trated Catalogue Free . 

GOODNOW & WIGHTMAN. 28 Cornlllll Bo.ton. Mas. 

INDIA RUBBE F ,  
For Inventors and the Trade, made into an

�
attern at 

1.���tft�I��';;'1�18I6.
H. HOLTeN, 45 Gold St .• ew York . 

NEW PATENT CAR FOR INCLINED PLANES, 
conveniently arran!ted to carry PASSENGERS and 

ci;;�I
pW�!t�o�.

the
lg��s

t
:�� . Ef�����W. cIg�lt'E���� 

neer, N. W.  Cor .  4th and Race St • . •  Clnclnnatl, Ohio . 

We are a re�pon�ihle incorporated 
eotnpany. anrl rpfel' by perm is:-!ion to 
�:r��1�:C���htl�;;\ra�kk i�f �l�W United States will 8lltb.fy Plea!lle write nt"!, A.nd yon will receive not only onr J1 1 1H 3tn· 
you is by far the strongest Bank in America, We make this i ted Circular containing full pm-ticnlnrs. bllt also a wntte:n 
r-tlttpm{'nt to prove thaI onr 5 yel\rs' wnrraut guarantees our reply to all qner-tions from some om,eer of nur Company l D 
PiR.Ilr).'I t o be funy equal to any Piano in the world at any price person. Please 8tate where you saw tIllS notice. f !lddrelll, United States Piano Co., 810 Broadway. New York. 

ltlachlne!l 01 Improved I!!trle8 for m8ki!!� 
SHINGLEtS HEADING, AND STAv�S 
Sole makers of the well known IMPBOVBD LAW' 8 P .A.TBN'J' 
�"J:e�� AND H1IADIN'i-�t.:Wlt�A��d�0e.![��,:. 

P A T E N T  
Planing cl Matching 

and Molding Macblne., Gray and Wood�s Planers, Selt
oiling Saw Arbor. , a

:\i
d other wood· working machinery. 

S. A
se';i'pg,��Ir��� •. �J:. CO., 1 � �k�'i,'"Jl.tk�o�io" 

T H E  I M P R O V E D 
NIAGARA S T E A M P U M P, 

W 
93 W:W Peaf"I BI • .  Broo1cl1/n. N. )' 

. 

tlUhab��d ii' �ire;·. 
SOLBi MANUF ACTUBEBS, 

ENGINES AND iSOIL&B8. 
- . PuUeY8,B'hafting Il!nd. Hanger, 

a Specialty. 
A- DVERTISERS-WHO DESIRE- TO- REACH COUN· 

..... � try reacter8 in the West, can do 80 in the best and 
cheapest manner by using one or more sections of Kel-
logg'. G

r:�\f.eJt'lfLt'gJ'J�
t
�9 J:.,yl.�n

t
gt. ,  Chicago ,  Ill . $77 A WEEK to Male an.q � �male agent. , liithtlr 

locality. Co.t. NOTlIING to try It. Particular. 
FREE. P. O. VICKERY & CO. ,  Augu.ta, Me 

AGENTS W ANTED-$40 a Week and Expenses, 
or $100 forfeited, All the � ew and Standard Novel-

tle
�:ir�'&��L 

&
�b�����

e
c���i�·66�;;'���� �������: 

BA.RBER &. BACON, MILL1I:RS AND LtTMBER DIULER9, SoUTH VER:-'ON, VT., WT1te July 15th : 
" We b:l.Ve been runni.ng two of your LIGHT VERTIC.&.L C�)RN �ILI:S for the ]?!\st 6 mOl!ths with remarkable -results, a!l d .  have 

lrTo,md over 80 000 bushels of com into No. 1  meal in that tIme, runuing the grist-mill nights only, as we run our saw·mlll In thf> 

day time. W� have often ground in the 20-inch Mill (which weighs about 500 Ibs.), 1 ,000 Ib8. of corn in twenty minutes, or 54 
bushels in one bour. Our usual n ight's work is abou t  24.300 Ihs., or434 bushels. To do this we have to run at a speed of 1 ,300 turns 

\bA��n'{}:��;A�sM�����e ���lr:aiie°;:�i p1C:::L::irin�a:��e��ul�:�,r further information, and when we have tested your 

S!: N D  . O R  I L L U S T R A T E D  C A T A L O G U E  A ND P R I C E  L I S T .  
E D WA R D H A R R I S O N .  M A NUFA C T U R E R  OF 

F R E N C H  B U R R  " S T O N E  M L  ... ... S .  B O "'T E FI S .  F ... O U R I NG- M I  ...... S 80' 
1 3 5  H O WA R D  AV E .  N E W  H AV E N . C O N N . U . S . A .  

SAFETY HOISTING 
Machinery. 

OTIS. BROS • .., CO 
NO. 34S BROADWAY .. NEW YORK. 

MAGNETS-Permanent Steel ltagnets 
,f any form or .Ize, made to order by F. C. BEACH 
& CO . •  246 Canal St. , New YorK. Makers of tne eel.,. 
'rateu Tom Thumn and Miniature Telegrapb In.tru· 
n.n���. ____________________________________ __ 

Bradley's Cushioned Hammer 
has larger capacity, I. 
more durable, takes up 
leaf:! ropm. does more and 
better work wlth le.s ex· 
pense for power and re
pair. than any other llam· 
mer in use. 

Guaranteed a8 recom
mend ed. Addres. 

BR4DLEY 
Manufacturing 

Comp!!-ny, 
SYBAOU8""ga N .  Y 

Send 30 !leuts for 6 samples (Prepaid) !If 
H A M M U N D ' \\r I N D 0 r-

. 

For supporting and locking upper and lolivl! .�':".�!�II 
�.:l��'::fs. ��ts � r2�

d
M"8��� 'L��I�g:Ir;��

e
�i

r
g�. �::� 

E. M. M AYO'S PA '.r E NT l'J'6LT CUTTER ..- Send for Iliustrated Circular, CinCinnati, Ohio . •  

E A G L E  F O O T  L A T H E S ,  

C With Scroll and Circular Saw Attach-
�:��;, i'!��e���eIa�°i:8I:�{P\:���S�':t,�� 
Neatest deSigns, superior finish Low 
Prices. Our new Cata10gue describes 
these and every tooJ necessary for the Am
ateur or Artlzan. Send for It . 

WM. L. CHASE & CO • • 
95 & 97 Llbertv St .• New York. 

GLASS MOULDI::l, for Fruit JiRl"S, Lamps 
Bottl •• , Ink Stand.,etc. , made by H. BROOKE 

15 years COB. WHITR a.nd CENTRR STB. ,  N. Y. For an, 
thing new In !tla •••  you will require a mould (or die) . 
et�.v

e
Ven�

e
:,
c
�J�}

l
gr

n 
�:�n

Og�I��;l��:�t:;.:.ubber , zinc 

8, 0 0 0  i n  U se I 
Blake's 

STEAM PUMPS 
for every possible duty . Send 

Illustrated Catalogue . �itJiie;i8 GEO .  F .  BLAKE M'F 'G CO . 
S6 & R8 Liberty �:>treet, 

New York, 
Cor. Causeway and Friend I 50 and 52 South Cana 

Sts . ,  Boston. Mass . St . 1  Chicago, Ill . 

lYIAOBINERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
&�

A
:e,:;n�r r11r.t��i!c����i��!Pry�Ll!r. G, &0 

G E O R G E  P L A C E ,  
121 Cbam'>ers & 108 Reade 8ta. N. Y.  City 

Machinist's Tools. 
Engine Lathe., Planer.. Upright Drill., Hand and 

Chucking Latches, Boring Machines. and other tools of 
neavy weights, first class stock and workmanship. PriC'39 
to .ult the times .  Send for Illustrated Catalogue .  

LATHE & MORSE TOOL CO . •  Woroe.ter Mas. 

RICHARDSON , MERIAM &; CO. , 
Manufacturers of the latest tmproved Patent Daniela' 

.nd Woodworth Planing Machines Matching, Sa.h and 
�':f'8fr�;,�

n
It'!

I
':;'';;I�g''ll���rne���I�: ��I��I�lw l;b

t
�� 

lcroll Saws Railway Cut-olI, and Hlp·.aw MacDlnes 
Spoke and Wood Turning Lathes, and varlou. other kind. 
af Wood·worklng Machinery . Catalogue. and price Usia 
.
:�e��u.�.r.PIM'�lg�':t. �:::a�e.:'�YYo:r.�ree.ter, M .... . 

Todd & Ratlerty Machine Co. 
MANUFACTURERS 01" 

Catalogue :for 1 875, 
FREE· "OOT LATHESl 811) aud uI>wards.-Keystone 

Br:���::iit1?:,
g
�O!�1 

e
�:k�r4s,sc:�J

l �:l��'r' �¥�6riS!�� 
flne Hardware. 

.<l.. J. WILKINSON, & CO . ,  Boston. Mass. ar Headquarter. for any thing In the Hardware line . 

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

furnished. Business pleasantand 11onol\-� able wtth no risks. A 16 page circular 
andValuable Samol.s fr.e . ...,-A postai
card on which to send your address 
costs but one cent Write at once to 

F. M. REEDft 8TH ST ... NEW YORK. 

BLAKE'S PATENT 

Stone and Ore Breaker 
Crusne. all l)ard and brittle .ubstances to 
any requIred 8lze. AI.o, any kind of 
STON1l: for ROADS and for CONOBBTB1 &c. 

Address BLAKE CRUSHER CO., 
New Haven. Conn. 

John Cooper Engine M'f g Co. 
MOUNT VER N O N, OHIO. 

MANUFACTURERS OF FIRST OLASS STATIONARY EN r�ESsl �o 4c:llt&, t��It!Llotl���EsRg��1Ji BOILERS, MILL AND FACTORY MACHINERY &c BUII,D GRIST MILLS, guaranteeing 80 BARRELS F'LOUR WITH ONE TUN B"ST COAL, or �U BalTel" Flour wUh Qne U"rcl Best W. ood I .also,. Engine. to ru .. on 3 Ib • • cOJ)."!"per hour per indicated horse power. � Send fOJ! f'.il'culars. 

IMPROVED MACHINERY for STAVE Heading, $hlngle and Handles; Cabinet Maker' .  Machin. ery. Ball�y Gauge Lathe, DurKee ' s  Automatic Saw ¥tll (Improved) .. Key Seat Cutting, Pulley Borlng�and Millin Machines tlsdial Drills, Steam En�ines, and ts.slley' s  Ve-
�����

g
e�

a ���: ���HlH�Wl1L�'e"0�1."�g:r,�t:v. 

Machinists' Tools 
All sl2;e. at low price. . E .  GOULD. Newark. �. J .  

STENCIL DIES ,.'or cuttIng ou.lnei> Stencn. all .I�.. . All 
complete OUTFITS lor Clothing SteD 

ell. and Kel�hecks, with which young men are _kin 
[0:. ':p�NcU�ri7 ::��V�

r
lie����:�Pl

e
s to 

©  1875 SCIENTIFIC AMERICAN, INC



IT PAYS ' IT PAYS ! 
WHAT PAYS P 

:R,ea,d. & See 
Every business man admits the necessity of advertising . 

All who have tried it know the advantages and prollt of 
so doing. But it Is not all who advertise that do it advan. 
tageously, and in the most effective manner I to derive the 
greatest benellt for tbeirmoney. As a rule, it is the bCBt 
economy to advertise what one has to sell or wishes to 
purchase, in papers having the largest circulation among 
tbat class of !>ersons likely to be Interested in tbe article. 
Parties bavlng Manufacturing Establlsbments to sell or 
lease, or who wish Estimates made for Constructing 
Brldgcs,Dams, Iron BuUdings , Furnaces, Beating Appa
ratus, Steam Engines, BoUers , Wood and Iron Working 
Machinery, Agricultural Implements, or Contracts for 
Engineering Works of all kinds, wlll llnd tbat It pays to 
advertise in the SCIENTIFIC AMRIUCAN. 

The value of the SOIENTIFIC AMERICAN as an adver
tising medium cannot be over-estimated . It goes Into all 
the machine and workshops in the country 1 and Is taken 
at the principal libraries and reading rooms In the United 
States and Europe .  

A bus1ness man wants something more than to sce his 
advertIsement in a printed newspaper . He wants clren
atlon. If It Is worth 25 cents per Jine to advertise In a 
paper of three thousand Circulation, lt is worth $3.75 per 
ine to advertise in one of forty-five thousand. 
We Invite the atten tion of those who wish to make their 

business known, to the a-nnexed rates : 
Back Page, - - 81.00 a line} 
Inside Page, - - - .7'� a line IN.:;�'Ii. 
Business and Personal, 1.00 a line 

Engravings may head advertisements at the same rate 
per linc, by measurement, ae the Jetter press. Adver
tisements must be received at the publication oroce as 
early as Friday morning to appear in ncxt ls8ue . 

If anything is wanted in t.he mechanical linc, advertise 
or it in the SCIENTIFIC AMaRIcAN. 
If one has a patent or machinery to sell , advertise In 

tha SCIENTIFIO SMERICAN. 
Address the publishers , 

Munn & CO., 
3 7  Park Row, N e w  York. 

li���:���."l�:;:a�R��!����e�t,!st .
E
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Patented ,868- ,874- BOLT CUTTERS. n Dies open and close and Bolt 
� thrown out automatically. • 

One pattern, holds finished bolts . 
on eentres and threads th

. 

em with 
greater accuracy and uniformity 
and ten times as fast as a chaser in a Lathe. Highest award of 
American Institute • •  869 & ,874 Wood 8& LI�ht Mach I ne Co., Worcester, M ass. 

make all kmds of I ron Working M achinery. 
Also. Shafting, Pulleys, &c. 

Munn & GO. IS Patent Otlices. 
IIstablished 1846. 

The Oldest Agency for Solicitiq Patents 

in the United States. 

TWl!JN7 Y·1!J1 9H7 YEARS' EIPl!JRlENOlJ. 

MORE PATENTS have been secmred througb 
this agency. at home and abroad, than through any other iL 
he world. 
They employ l1li their lIIIoI8tants a corps 01 the moat ex· 

perlenced men 118 emmine1'll, .peei1lcatlon writer., and 
draftsmen that can be tound, many of whom have been oe
cted from the ranks of the Patent Office. 

SIX'.l' W THOUSAND Inventors have availed 
themselves of !d nun &; Co.'s ..,rv!cea in eumInIng their in· 
ventlons. and procuring their patents. 

!dUNN &; CO .• In connection with the publ1catlon of thE 
IIOIll:NTIFIO A""'BIO�, contlnue to emmIne invention. 
onter with Inventors, prepare drawings, speel1lcatlons, and 
ss>gnmente.attend tv illIDg applicatloru! in tho Patent Oftlce 

paying the govermnent fees. and wateh each ease step by 
step while pending before the examtner. Thia Is don. 
through their branch office,corner F and 7th IItreets, Wash· 
ngton. They also prepare and file caveats. procure design 
patents, trademarks. and reissues. attend to re)06ted ,.,'"'' 
(prepared by the Inventor or other attorneys). prooure copy· 
rights, attend to interferences give written opinions on 
mattera of Infringement, fnmiAIl copies of patents: In fa01 
attend to every branoh of patent buslnl>88 DOth in this and 
n foreign countri .... 
Patents obtained In Canada, England, France, Belgium 

Germany, Russia, l'r1188la, llpain, Portuga� the British 
Ilolonies, and all other countries where pa1:<nta an. 
granted. 

Copies ot Patents. 
Persons desiring .ny patent Issued from 1836 to Novem· 

bel' 26, 1867, can be supplied with official copies at a rea· 
sonable cost, the price depending upon the extent of draw· 
Ings and length of specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this office $1. 

A copy of the claims of any patent issued since 1836 will 
be furnished for $1. 

When ordering copies, please to remit for the same as 
above, and stat. name of patentee, title of invention, and 
date of patent. 

A spe"",l notice Is made in the IImmrrIJ'IO AlI1mIo� 01 
all inventions patonted throngh this Agency, with thE 
name and residence Of the patentee. Patents are often 
80ld, in ranor whole, to persona attracted to the invention 
by 81lch notice. 

A pamphlet 01110 page .. containing the laws and fn1l dI· 
rections for obtaining United Ststes patents, also A elrcuIsJ 
pertslnmg exclusively to Foreign Patents, .tatlng cost fOl 
each country, time 1O'Bllted, etc .• sent tree. Addre8a 

DUNN &: CO • •  
Pub1lahere IICIENTIFIO AMERIOAN 

S, Park Row, N. Y. 
ilUlfOJl OI'naa-Corner II' and 'Cb Scree'. 

W IIhIDCWD U. 0. 

J titufifit �tutritau. [SEPTEMBER 1 8 , 1 3 15 .  
L. SMITH HOBt!Jelent . 

D . t . GOeAneBSral0�'gent . W T .  V. Caroeuter. Adventllna Aaent. Addre.8 � Box 7'lS. New York Olt,. 

SPIt��� ..1fg��ia�fe���:.r��a�I�� .. �ra
Y
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n.fuc�:s�lu��lent and steady perSistence, In 
Our Relief Plates are now used satlstactorlly by the principal publishers and manufacturers In every State In the Union, ov. r 50,000 of them having been made and distributed In the past thr- e years. They are produoed pho· tographlcally, by a secret me chod Invented by our 8uperlntendent. known .s the " MOSS PRO C EeS," which 

�!!tf::u�:�fo�ttioall�mf!�:r:nal! OO:�:J" a�'I�:�r';,�:���liI�rb�:�!nIH�����:!�;�i��sc��en demonstrated to be 
Our plates are adapted to all Borts of illustrations for book8� newspapers and catalogues, as an excellent substitute for wood cuts , costing much 1ess and being prepared more quickb . They are in hard type-metal, not " bItten ' I or " etched,' I ana should not be confounded with etchings in line or other metaZIJ _ 0 
They are mounted on blocks type high. ready for use on any type-printing press, require no more " making ready " than any other U cuts," and will wear a8 long as any stereotype plates .  Electrotypes or stereotypes may be made from t.hem in the usual way. 
Messrs. Munn & Co .• the American Tract Society, Scribner & Co . ,  D. Appleton & Co . ,  and other prominent Publishing Houses, are among our regular patrons. 

� ���bra�l-¥�Ft �(5� rUU����f]1n 6¥Ui}t"..{R�re fair samples of our work. 

Eureka Lathe, $9.00.  
POPE BRO'S, M'f'rs, 

4:i HIGH ST . ,  BOSTON, MASS. 

THE Union Iron Mills. Pittsburgh, Plio. 
The attention of En�neero and Arebltects II called 
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and lIanges. which bave proved 80 ob-jectlonable In the old 
mode of manufacturing, are entirely avoided. We are pre· 
pared to furnish all sizes at terms as favorable a8 can be 
obtained el,ewhere. For descriptive lithograph addrcsi 
Carnegie B�otbers <Ie Co�nlon Iron Mm •• PUtiburgh.Pa 

W. C. D U YC H I N C K, 
IMPORTER, MA.NUFAOTURER, AND DEALER IN 

R a i l way,  M ac h i n i sts' a n d  E n 
g i n e e rs' S u p p l i es, 

5 0  A N D  52 JOHN STREET, 
P. O. Box 4101 . NEW YORK. 

1'Il U Y E ' �  
Mil1 rurnlshlDgWorks 
are the largest In the United State.. Tbey maKe Burr 
Millstone •• Portable Millo .... Smut Macbines. Packers, Mill 
Picks. Water Wheels, rulleyo and Gearing • •  peclaJl� adapted to 1I0ur mIlJI:r. ��I}b'¥ia.ia�'h'W�Bwralo. N. � 

b N iagara 
':7 Steam P u m p Wo rks 

ESTABLI.H1I:D 1862. 
CHARLES B. HARDI� 

No. 23 A d a m s  S t r e e t, 

BROOKLYN. N. Y. 

TH E B E S T  I N J E CTO R 
For Locomotive and Stationary Boiler .. 

FRIEDMANN'S PATENT. 
Over l�.OOO Now in Use Here and In Europe 

Throws more and hotter water, with les8 steam. thaB 
any others . It has two Waterways, ftxed Nozzles, and no 
movable parts to get out ot order 

NA. THAN &; D�';�tY:�.!i�e
s��n��:¥,;;k. PI"" Bend for OatalollUe. 

E o G E R S '  TANNATE OF SODA BOILER 
SOALE PREVENTIVE. JOS. G. ROGERS '" CO . ,  

�-�E.A.:J:». Any person who made, Bold, used, saw 1 or heard of a ReVOlving Steel Wheel for Outtlng (Jla .. befo:e the year 1868, will confer a great favor by Informing us of the fac
tr;nli.'k��I��Ut�Yc'��n�8w�e�\"n!�n St. ,  New York . 

K . r. Polisher, Can Opener, =:: _ n heSharpener. Agentswanted. Ce n te n n i a l N ovelty 65 1  N .  7th St. P h i la. Pa. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insurance 
COMPANY. 

..... B. hAloa.Dr. V. Pt. J. II. � 1'nII't. 
J. B. I'IDa, .. 

B ..A. B T F O R D ,  . O O N N .  

PUNCHING Fot the Bellt and Cheap. 
AND est address THE STILES 

DROP PRESSES, 
& PARF"li;'i PRESS CO •• 
MmDL1I'l"uWN, CONN 

� 
� �  
� p:: Il:l �  
E-t 

The Standard-Best Stock-Finest Finish. 
MANUFAOTURED ONLY BY 

D. AltTHUR BROWN I: CO., 1I'1shervllle, N.H. 

N e w- O rl e a n s  
Pacific Railway Company. 

NEW ORLEANS, LA.. t August 7th, 187�. 
RSr:� w�I�gr�:1;6
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E. B. WHEELOCK. 

PRR�. N_ O. PACI FIC RAILWAY Co. 

ExcelSior Do Y��;O;;'''''P;inting j( $ 3 Pre .. for card •• labeb, •••• Iope •• ole, - Larger sizes for laoorer work. 
BusinessMen dotheir printing and 
ad vertisinll, save money and Increase 
trade. Alllateur Printing.deliKhi 
fnl pastime for spare honrs. B OYS 

Printin'" have great fun and make money fast 

,.. a at printing. Send two stamps fortull 
l'esseS cat�'fi!�c��eMl�ii�;,������!� 

TifENATIONAL 

Steel Tube Cleaner. 

FOR SALE,OH"AP-1 Vertical Engine , double cy'inder, adlson. Ind . pr Send for book on Boller Incrus· 
1»xl. For particulars, addre.s fiox 912, Corry, Pa_. __ taUon. . . . •. . .  . .  .. .. C 0 VB RIIT G-ROOTS' PATENT PORTABLE FORGE. �ir��s��rY;{�f��\���;�i'������� .. 

• 
ADAPTED TO 

EVE RY VA R I ETY 
O F  WORK. 

THE ONLY FORGE WITH FORCE BLAST BLOWER. 

THE ONLY EFFECTIVE FORGE MADE. 
P. H. & F. M. ROOTS, Manuf 'rs, CO N N E RSVI LLE, I N D. 

S. S. TOWNSEN D, Gen'l  Ag't, 3 1  liberty St., N EW YORK. 

W H I P P L E ' S  
Patent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair 
���t�BJtn ;WMIf'll&��S � '�'!:t ��;���:i�t����o

a��� 
thing yef Invented for the purpose, as It obviates the use 
of side screws and washerst and can be regulated to suit 
any thickness of Doors . "  Send for Circular. 

THE PARKER & WHIPPLE COMPANY, 
West Meriden, Conn . ,  or 97 Ohambers St . •  N. Y. 

II TANIT1 
Emery Wheels -A 

�RmmsmJRG 
Pure Bmery, guaranteed equal to any In the market 

at prIces lower than any other first class emery. 

Address JOH� A. rlOEBLIlH .. S SON S, Manufac,ur· 
ers. Trenton. N. J .• or 117 Liberty lit . . New York. 
Wheels and Rope for conveylni power long dI.tance ••  
Send for Clrcnlar. 

Machinists' Tools. 
B XTJU,  BIA VY  AND IKPBO'VllD PA'J.'TJIIBliI. LUCIUS W. POND. MANUFAOTURER. 

Worce.ter, Man. 
WARER O OHS II8 L1BERTY 87 •• :It. I .  

ra ����i;,,:,ner8 • .Bo1"Ina Hlli8. Drjll8.1lf1d (har ora. 

mON PLANERS. 
II:NGINE LATHEfu...DRILLIl.,&c. Send for Price L18t. NEW HA . )!iN MAl.'! UF AOTURING CO., 

• We ... U8 v�n. Oonn. 
Barnes' Foot-power Scroll 

Saws and Lathe. 
An entire REVOLUTION in the con· 

struction of toot� power machtnes ! 
The old style tbrown aside when these 
are known ! Thousands now in uae ! 
'1,500 to $2.000 p�r year made using 
them_ One person out of every three 
who send for catalognes of these ma
chines buys one. Say what paper 
you read tbls In, and address 

W. F. & J. BARNES, 
Rockford. Winnebag

���
, ��44. 

Portland Oement. From the best Lon�'fM��n�ffXWbe1s' CJ�O�t��I* �l 
A Practical Treatlle on Cement fumfshed for 25 oenm. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS .-Buerk' " Watchman's 

Tinw Detector. capable of accuratel, controlling the 
motion of a watchman or natrolman at the different sta
tions of his beat. Send for circular. 
J. E. BUERK, P. O. Box 97'9, Boston, May. 

N. S.-Tbe SUit against Imoaeuser & Co., of New York. 
'ii::e ������';'��e�a��in�t¥���e���' & 1Jo":�:��fi� 
Ing. contrary to the order of the Court. aad especl.lly the 
clock with a serles of springs In tbe cover, and marked 
�I���. ?:;rt�;�4on :;'����n��I��lIt�:"teaf{ w��l a����r 
,ling to law. 
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SCIENTIFIC AMERICAN, 
II'OB 1 8 1'5. 

TO _OIT POPULAR SCIENTIFIO PAPJ:B 
III TO WOBLD. 

THIRTIETH YE.A B. 

VOLUME XXXIU-NEW SERIES 
The publishers of the SCIENTIFIC AMERICAN 

beg to announce that on the third dar of July 
1876, a new volume commenced. It will cont!nue 
to be the aim of the pubhshers to render the con
tents of the new volume more attractive and use
ful than any of Its predecessors. 

To th6 Mechanic IMI.d Manufacturef'. 
No persou "nguged In any of the mechanical pur· 

suits should think of doing without the SclENTIFro 
A.MERICAN. Every number contains from sI:J: to ten 
IlngraVlDgB of new machines and Inventions which 
cannot be found In any other publication. 

The SCIENTIFIC AMERICAN Is devoted to the 
Interests of Popular SCience, the Mechanic Arts, 
Manufactures, Inventions, Agrlculture,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 LI. 
orary, and the Reading Room. 

TERltlS. 
One copy, one year (postage included) . . . . . . . $3.20 
One copy, Six months (postage Included) . . . .  1.60 
One copy, three months (poBtagelnclUded) . .  1.90 
One copy of Scientific American for one 

year, and one copy of engraving, " Men 
of Progress" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 

One copy of Scientific American for one 
year, and one copy of " Science Record" 
for 1876 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 20 Remit b,. postal order, draft, or express. 

Address all letters and make all Post Oftlce or 
ders and draf1ie payabJ e to 

MUNN & CO. 
81' PARK BOW, N1l: 1It YORK . 

THE " Sclenti11c American " I!I printed with 
OHAII. ENl!:U JO H N'SUN &; OO. ·S IN K. Tenth and 

Lombard litl. l'blladelphla and 59 &01. lilt . lIew Yot k 

©  1875 SCIENTIFIC AMERICAN, INC




