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[FEBRUARY 12, 1881. 
this must be a result within the intention of the description, 
not a mere accident. Showing that by following the direc 
tions of an earlier patent, a person might accidentally, 
through small variations in the process, have hit upon the 
same result, does not avoid a patent which bas been granted 
to a subsequent inventor. 

A promi:lent subject in the decisions recently reported is 
the degree of "invention" needful to support a patent. 
Patents �ust be new and useful; the rule is elementary; yet 
it does not seem-if one may judge from the number of 
cases in the courts-to be generally understood. The case 
of the whip tip patent is a striking illustration, for the rea· 
son that the invent,ion, so to call it, was really useful, and 
the judge in deciding against it, said that he was sorry to 
rio so, as the inventor had introduced a real improvement 
in the trade. Thii' inventor had observed that driving 
whips, especially long olles without a lash, were expensive 
because they soon became frayed or broken at the tip end; 

One cory one year postag'e included .................................. $320 while the ;;tock remained good, the whole was worthless for One copy, six months, postage included.......................... . . . 1 60 

A noteworthy decision in this bmnch of the law, in which 
the patentee was more suCC('SSflll than in the preceding 
cases, relates to an illlprovement in water works for cities. 
�'ormer devices for this purpose have bRen subject to the 
d'efect that the pressure of water from reservoirR, or from 
force pumps where they were employed, upon hydrants 01' 
spigots, was inconveniently variable; sometimes it would 
be deficient, and then so excessive as to burst the apparatus. 
The inventor devised pumping maehinery so eontrived that 
as fast as the pumps increased the quantity of water in the 
mains, and so increased the pressure upon the hydrants or 
spigots, the increa�ed pressure should diminish the action 
of tbe pumps automatically; or, afterward, when the flow 
of water from use diminished the pressure, the diminution 
should set the purt\ps at work again more vigorously. The 
invention has heen quite widely adopted. Recently the 
patentee's priority has been contested, and several English 
and American contrivances, having the same general pur· 
pose, have been brought forward for comparison, but the 
Circuit Court, after examining them in detail, pronounced 
them all substantially different and inferior, and sustained 
the patent. 
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defect of the tip. His device for relieving this difficulty 
was to make whip tips independent of stocks, so that they 
might be replacpd \\hen worn out, E:lCh tip had a sucket, 
which might he fitted to the small end of the stock vcry 
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to be cleaned. The decision of the court was that there was or twelve years, this large sum in excess of the cost of the 
nothing new in the invention; the implement was nothing service rendered by the oftice. 
but a mop or scrubbing brush made of India.rubber. There has IInturally ariEcn the question, What shall be 

A still more remarkable case was decided upon a patent done with these surplus funds? 
for" improved kindling wood." In order to make kindling It is obvions that the most that can be asked of any branch 
wood take fire easily and save the kitchen maids the trouble of the public service is that it shall accomplish eflldently 
of cutting �plinters and shavings, or of hunting for waste and fully the work intended by it. If the fees paid for ser· 
paper to set it alight, this inventor proposed to sell the wood vice by those who are served amount to enough to pay the 
in small bundles. in pacll of which should be tied a little cost of such efficient service, that is FO much more to its 
lump of resin, tar, or some combustible of that sort, which credit, and the utlllOSt that cau be juslly demanded of it has 
would take tire from a common match, and set fire to the bten secured. The only department of the public service 
bundle. For this he obtained a patent, but the court said which stands in this unique position is the Patent Office. It 
that there was no invention; his device was no more than has been and is Relf.supporting-and more. 
selling tar or resin tied up in a bundle with kiudling wood. If in doing this it has also clone its legitimate work with 
It was no more patentable than would be selling a cigar the highest degree of efficiency justice to the clients of the 
with a mntch tied to it, 01' a drinking glass with a straw, or office, the patentees, demands that the fecs should be cut 
a can of food with a fork. down so as to cover the co�t of the service, and no more. If 

City readers are familial' with the fare boxes used in omni. the office has been prevented, through insufficient appropria
buses, and in the street cars running unaccompanied by con. tions, from doing its work as well as it might, and this is 

ductors. They are so arranged �hat a passenger may drop plainly the case, the only alternative is to use the surplus 
the coin for his fare into a sort of savings bank slit at the fees for the immediate improvemellt of the service. 
top of the apparatus, througb which the coin will fall down Any dh'ersion of the surplus funds to other uses-as pro
upon a little movable sheli'-what one might perhaps call a posed in the bill lately passed by the Senate and now pend
diapbragm-where it lies until the driver has inspc�ct€d it to ing in the House, transferring the surplus funds of the 
see that it is a genuine coin, is for the proper amonnt, etc. Patent Office to an educational fund--is equivalent to laying 
He then pulls a level', which lets the shelf drop, and the a special tax upon inventors, which is certainly neither fair 
coin falls into the company's savings banl� below. Obvi. nor politic. 

If the excess of fees cannot be used for the improvement ously the device requires a window for the driver to look 
through. Fare boxes as thus described have been in use for of the Patent Service, there should be no excess of fees. 
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per ora l�ns,. emg arrange upon some simp e eSlgn, gIve 
ffi h � b 't 0 diminished income witbout the 

both ventllat](ln and ornament. A patent was taken out for 0 ce ave to .11 ml t a 
f h I f d this mode of construction; out when it was contested, proof improved facilities which a proper use 0 t e surp us un s 

was produced of an earlier patent for gluing veneers to· would secure. 
.. , 1'1 , 1!1< 

gether across their grains to make a thin, strong sheet; and Burnt Clay tor Railroad Ballasting. 

also of another earlier patent for perforating gheet metal for The Chicago, Burling-ton, and Quincy Railroad Company 
making chair bottollls. The Circuit Court then said that are burning clay for ballasting their road. A small fire of 
the more recent patent for veneers glued together and per· bituminous Iowa coal is started on the Eurface of the ground, 
forated displayed no invention, and was void, and, when bnrning freely, the fire is covered with a layer of 

In two law suits which arose upon the patent for the lumpy clay, then alternately coal and clay, the coal decreas· 
giant powder, it became necegsary to consider the question, ing in quantity nntil at the top it is as one to fifteen. The 
How full and preeise must be the description of It device in mass is formed like a cone. Three united cones, e:tth 18 
an earlier pat.ent in ordp.r to forbid one who invents it anew feet high and containing- in all abllut. 1 ,000 cubic yards of 
at a later date from obtaining a valid patent? Judge Blatch· material, have been started near Red Oak. They will burn 
ford has stated the rule to be that the description in the for months. Six hundred miles of road are to be 1::allasted 
prior patent must he sufficient to show with certainty how, with this crude pottery broken up. It resembleH coal cin 
by following its directions, the article can be made, and der, but is harder. 
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THE NATURAL mSTORY OF THE JEWS. I been out of reach hitherto. The Atrato is the most westerly Stones Clinging to 'Under Side 01' Ice. 

In recent issues of the SCIENTIFIC AMERICAN SUPPLE- river which 1lows northward in South America . •  It drains a When the severe cold weather carne upon ns so snddfllly 
MENT there have appeared several articles with regard to long reach of auriferous counlry and empties into the Gulf in November last my attention was called to a curiolls phe-
the distribution, numbers, anatomical characteristics, etc., of of Darien. nomenon in the Susquehanna River here. Upon Thanks-
the Jewhh race, a race, we may add, whieh we hold in high • , • , .. giving Day, not far below the dam which crosses the river 

THE TECHNOLOGICAL, INDUSTRIAL, AND SANITARY respect for its vitality, energy, thrift, intellectual force, anti, here, I noticed a large number of stolles clinging' to the 
MUSEUM OF NEW SOUTH WALES. • -

under favorahle conditions, high moral worth. The last under side of the ice. The river there was two 01' thrEe feet 
article, in the is�ue of January 1, contains an intere,ting The World's Fair at Sydney has led to thc establishment deep, the ice at that time about three inches thick. The 
comparison of the physical measurements of Russian Jews in that rising city of a museum devoted to technological, in- stones were the rounded river stones, and evidently came 
with correspollding meaSurements of other races inhabiting dus�rial, and .sanita�·y matter�. It is inten.ded to contain from the bottom of the river. They were of all sizes, up to 
the dllminion of the Czar. typICal collectIOns of all matenals of economlC value, repre- those weighing probably two pounds. 

The measurements were made hy Dr. G. Schultz, Con- senting every stage of progress from the raw material to the The phenomenon is not a new one, but it W3S displayed 
servator of the Anatomical Museum' of St. Petersburg, and manuf'.lctured product, with processes, machinery, and so here upon so large a scale. and the conditions accorded so 
indicate that the racial characteristics of Oriental Jews are on. Its scope includes every variety of animal products of perfectly with those that the seientific ('xplanation nemands, 
as strongly shown in th�ir physique as in their social and I use in the .arts, ve�etable prod�c�s, . was�e products, and that it seems to he worth while to call attention to it. 
reliO'ious customs. foods; speCI mens of useful and InJunous Im-ects and other More than two hundred years ago Dr. Plot, of Oxford, 

Thlfortunatel Y the writer manifestly biased by the anti- representatives of economic entomology; economic g eologi· England, described similar occurrences in the Thames, and 
Jewish craze �Yhich is sh,;wing itself so discreditably in cal specimens representing the products of mines, quarries, gave at least a partial account of their true cause. It is well 
certain parts of Europe, went on to assert that the bodily etc., in every stage of preparation and manufacture; edllca- known that water, like most other suhstanccs, contracts 
peculiarities of the Jews were accompanicd by and served tional apparatus and appliances; sanitary and hygieniC ap- under the influence of cold until it is reduced to a tempera
to account for ccrtain alleged mental and moral traits the i pliances and .systems; machi�er! aud 

.
tools of every �Ol't; ture of 39°. But if its t.emperatur e  is lowu't'd still fnrther 

reverse of honorahlc. The incorrcctnc.'iS and injustice of models, draWIngs, and descnptlOns or patents, espeCI ally it expands until reaching 32°, when it fr�cze8, by which its 
these assumptiolls are pointed out very forcibly in the cur- such as are likely to he of use in the colony; specimens of bulk is increased much mom than by its cooling from 39° to 
rent issue of the SUPPLEMENT, in an article which is well ethnology; ancient and modern industrial art work, with 32°. Hence it is that water hegins to freeze at the surface, 
worth reading. copies, photographs, etc.; exhibition catalogues, trade jour-I since, When near the freezing point, the coldest water, being 

From an American point of view the opposition to thp. I nals, price lists, and other vehicles of industrial informa- the lightest, is found upon the 'top, and it is that which 
Jews, which has lately been revived in Germany, seems to be I tion. freezes first. 
due partly to a survival of the unchristian spirit of me die- The project, if properly carried out, cannot fail to be of But when the weather is very cold, and the different parts 
val Christianity, but more immediately to the hatred which great educational and industrial value to the colony. !t may of the stream are thoroughly mixed by rapids or some such 
thrift alway,; inspires in the unthrifty. The military ardor furnish also an advantageous means of placing before the mechanical action, the water may be about the same tem
which has converted Germ:tny into a great camp has drafted people of the colony specimens of tools, machinery, manu- peratur e at all depths, and be lowered altogetber nearly to 
the flower of German youth into army barracks, and diverted factur ed articles, or industrial processes likely to find a mar- the freezing point. In this case the water will begin to freeze 
the best energy of the people from productive purSUIts. At ket there. The trustees of the Au,tralian Museum, under at the bottom, bt<cause it is ,tiller there, and perh�ps because 
the same time it has impoveris4ed the masses by direct heavy whose direction this special museum is being formed, solicit the stones and bottom have Idst some heat by free radiation 
taxes to support the military establishment, and still heavier contributions of trade journals, price lists, catalogues, and and hy contact cool the water. Although so much lighter 
indirect taxes in cutting off the supply of productive labor. specimens of raw materials and manufactured articles likely thaD the water this ice would not rise as soon as formed, for 
Though many Jewish youth in Germany have proved the to add to the interest of such a museum. it would be frozen fast 10 the bottom and the stones lying 
native courage of the race on recent battlefields, the more Our merchants and manufacturers who may be charitahly upon the bottom. But as soon as its size gave the cake of 
peaceful instincts of the race have led them to seck in com- inclined, or who may be seeking an extension of thdr trade ice buoyant power enongh it would tear itself loose from 
merce and in the professions the dhtinction which toe with Australia, will find in this museum a convenient and the bottom and the larger stones and rise to the surface, 
Ohristian youths of Germany have looked for in military comparatively inexpensive way of benefiting their Anstralian carrying with it the smaller stones amI gravel. Then it 
and official positions. And now the cry is that the Jews cousins, or of keeping their good� in a favorable position would be frozen in with the surface icc, keeping its cunous 
monopolize the sources of wealth, and that they crowd the before the people they wish to trade with. No expense will load frozen fast to its under surface. 
professions and other pursuits of peace and profit. The be attached to donations, the trustees undertaking to pay In November the weather suddcnly became very cold, the 
charge is doubtless largely true, but that fact is as much to freight and other charges on the arrival of the goods in thern::ometer sank to 3°, and the rivp-r here was frozen over 
the honor of the Jews as it is to the dishonor of those whose Sydney. in one night, a very unusual occurrence. Moreover, the 
lower civilization bag allowed them to be distanced in the .. • • I - place whcl'e the phenomenon occurred was just below the 
competitions of peaceful industry, intelligenre, persistence, 
and thrift. If the physically and numerically weaker race 
can distance their stronger and more numerous competitors 
in the arts of peace, the fact must be taken as evidence that 
mind counts for more than stature, and thrift and labor for 
more than military ardor, in the free conflicts of modern 
ci vilization. 

The Erie Basin Dry Docks. dam, where the current was swift anrl the river rather EhalIt is announced that the Erie Basin Dry Docks, which were low. All of these would tend to mix up thoroughly the recently purchased by the president of the Balance Dry whole mass of the water. These circumstances seem to show Dock Company, are to be pushed to speedy completion. It is 

.. I • � .. 

intended to make both docks at least 600 feet long, thus 
making them the largest estahlishments of their kind in 
America. The new dock at Baltimore is but 45:> feet long, 
and Cramp's Dock at Philadelphia 462 feet. The Erie Basin 
Docks will be diviried by a pontoon into two compartments 

DIAGONAL AVENUES IN CITIES. of 30) feet each, either of them being large enough to admit 
The rectangular method of laying out cities leads not only the Pacific lVIail steamers. The ohject of this is to really 

to architectural monotony, but also to a great loss of time I double the capacity of the docks. If a vessel of 600 feet is 
and travel as soon as the area covered becomes at all exten- to be admitted, the pontoon will be raised, but if two vessels 

the above to he the tr'1e explanatioll. 
In the Thames stones weighing as much as eight pound!'! 

have been known to be raised up from the bottom of the river 
in this way. Uncler favorable conditions, and ncting throngh 
a long time, the ice by carrying these m:l.tcrials clown streams 
must cause geologicai effects which are not inconsiderable. 

G. M. PHILIPS. 
Lewisburg, Pa. 

.. '. I" 

sive. The tendenp.y to go across lots, to save time and dis- of 300 feet each wish to enter, the one that is to undergo the The Expansion oC Steam. 
tance, is one condition of .ciYili7,ation; and when thousands most extensive repairs will enter first, the pontoon will be To the Editor of the Scientific Amcrlcrtn : 
of people are concerned the thwarting of the tendency is the closed, and then the other will be admitted. The inner com- Page 321, last volume SCIENTIFIC A)IEmCAN, contains an 
reverse of profitable. A rectangular system of streets, with partments may be clOSed for an iDllefinite period during a article on "The Expansion of Steam," by Prof. Thurston, 
diagon�1 or radiating avenues, like those of 'Vashington, is long job, while the outer compartment may at the same and page 360 one from William D. Marks, Dyn. En�., etc., 
vastly more convenient. time be opened and shut to a number of vessels. It fs said on the same subject. Quoting little from either, allow me 

In a paper read bEfore the Philadelphia Engineers' Club, that to complete the docks will require an expenditure of to say that steam 01' any gas in expanding doe8 trace ;-l strictly 
Professor Haupt, of the University of Pennsylvania, shows from $300, 000 to $400,000. When finished the docks will mathematical curVtl of pressure. But it is !lot an " equilat
that the combined sy�tem is also vastly more economical. accommodate, with one or two exceptions, the largest mer- eral," or any other sort of hyperbola. Tile BDyle and 
III a city like Philadelphia, where half a million people live chant vessels a1loat. Mariotte law, that the" pressure by the volume g-ives a con· 
at lea,t a mile from the business center, the checker-board 4 , • , .. stant product" is identical with one of the equations of the 
phn leads to an enormous waste of time and effolt. To The Lick Observatory Telescope. hyperbola (xy = M). But this law will only hold good 
those whose homes 1i3 in a direction diagonal to the run of The trustees of the Lick Observatory have finally closed upon the impossible condition that the temperature remains 
the streets, the zigzag course they have to take increases the contract for the optical part of their great telescope. constant. In the equation of the hyperbola there are only 
their travel more than a third. A diagonal street through the There has been considerahle doubt whether a refractor or an two variables or fadors-in the true curve there are tbree, 
heart of the city would save a mile and a third. The street enormous re1lector would be selected, bllt the decision is in corresponding respectively to the volume, the pressure, an!1 
car lines of the city carry something like 100,000,000passen- favor of the fonner. The object glass is to be three feet in the temperature of the expanding gas; and the equation of 
gers a year. Upon this and the average yearly expense to diameter, and the Clarks of Cambridge, M�ss., are to make this curve exactly expresses the relation of .the volnme, 
the penple of travel, .Mr. Haupt calculated that every mile it for $50,000. The mounting for the iusirument is not yet pressure, and temperature of .saturated stearn or any gas, 
les:; in distance was a saving to them collectively of $1,500,- provided for. Proposals wilt be obtained ffom the princi. although each gas traces its own curve from the fact that the 
000 in money, 4,0:)0 years in time, and something like pal instrument makers of Europe and this country. Proha- variable expressing temperature must be a�signcd a value 
3,300, OTI,IJOO.OOO foot pounds of energy. bly the mechanical part of the instrument wilt cost as much corresponding to the specific heat of the gas considered. To 

Two diagonal avenues were· recommended for Philadel· as the optical. It may te three years before the telescope is find the pressure at any-given point in the stroke of the 
plna, with" cut-offs" or diagonal lanes for pedestrians. finished. If the instrument proves successful, it will be the engine after cutting off, let the practical cngineer compare 

.. , • I ... most efficient ever pointed at the heavens. Its power will the volume (including clearance) at the given point with the 
SUBAQUEOUS GOLD MINING. exceed that of the Pulkowa glass by forty-four per centum, volume at cut-off point, and from the tables in allY book on 

A few days ago a schooner sailed from Bristol, R. 1., laden and It will be almost twice as powerful as the great tele- modern steam engine he can find the correspollllIng pressure 
with a small river steamer, a steam launch, and an out- scope at Washington, which at present is the best of its kind. (always counting the atmospheric ill addllioll to gange pres-
fit of mining machinery for working the auriferous bed of • , • , • sure). An engine should expand the steam only so far as that 
the Atrato River, South America. It is well known from "'he First American Railway In Asia. the direct pressure on piston will exceed the back prcssure 
the careful survey:; made of the Atrato, in the interests of The first section of railway built by Americans in Asia to �ot only overcon,te the fric�ion of the engine, bilt also the 
the proposed ShIP canal by that route, that the river sands was opened for traffic the first week in January, just twelve I 

r�slStance of the drIven lllachmery, �nd perform an appre
in many places are rich in gold and platinum, and It is the months from the date of the order for its construction. The clable amount of useful work beSIdes. Prof. Tlml'ston's 
Pur"ose of the Coml)any which has sent out this exped1tion completed division is twenty-three miles in length. Th r formlllaIs only claimed to be approximately true, while Mr. 

t' e IDe 1M k· 'th . t I th t' II . II to work the river bed by a system Nf subaqueous hydraulIc is from Otarunai Harbor, on the west coast, via Lapparo, the ar s Is nel er approxima e y, eore Ica y, nol' )lJ".\ctica y 
mining. III thIS way gold-bearin.1!: sand and gravel, at depths capital of the Northern Island, Yezo, to the Paroni coal correct. B. F. McKINLEY. 
too great to be reached in the ordinary way, will be sucked fields. It cost $20,000 per mile, which includes rolling Lexington, Ky. 

up by steam maeqinf'ry and the precious metal separated by stock, motive power, machinery for terminal repair shop�, -----_._'I-.�I ...... _-----

washing. ThEe' machInery. d!'visen hy Mr. Samuel S. Web- etc. The Enghsh line built between Tokio and Yokohama 
bel', was built by the HrrreshnffR at Bri�tol. The expedItion cost nearly $200,000 per mile, and it took five years to com
appears to be well organized and capably officered. If it I plete ei.�hteen miles. The .Japanese officials are said to be 
succeeds the venture is likely to be followed hy Fimllar as- I greatly pncourai('ed by the prospect of an American system 
sauIts on other gold-bearing river beds whose wealth has' of rapid transportation. 

ProCessor Watson'>;! Successor. 

Prof. Edward L. Holden, of the Navlll Observatory, Wash
ington. has been appollltetl to the place in the directory of 
the Washburne Observatory at Madison, Wis., made vacant 
by the death of Prof. Watson. 

© 1881 SCIENTIFIC AMERICAN, INC



$titufifi t !mtri tllU. [FEBRUARY 1 2, 1 881 .  
���������������� 

ANOTHER " MYSTERIOUS " BOILER EXPLOSION. I iron showed toughness and strength as far as such a test 
BY JOSHUA ROSE, M.E. would determine, leaving no doubt in my mind, from all 

James McCreery & Co. , whose well known dry·goods the appearances, that the iron was good. 
store is situated at the N .  W. corner of Broad way and 1 1 th D ur ing the inspection of the half crown sheet at police 
street, in this city, h ave ben eath the sidew alk in West 1 1th head quarters, I expressed to Inspector Horton the opinion 
street a pai r of cy lind rical multi lubular boilers, exactly alike, that the erack around the edge, A, was decidedly not of re
an d by the sallie builder. They arc used to heat the store I cen t orig in ,  in w h i c h  opill ion he entirely concurred . 
and drive the elevators. On Saturday n ight, January 15,  In eons ider i ng w hat could h ave caused t h i s  fracture, the 
tbe engineer in charge banked the fires as usual and left following points suggest themsel ves : 
them , retl!rn ing on Sunday at 12 : ;30 P. M. to see that all was The stays, C, joined the cylinder of the dome 11 i nches 
right. He cleaned the fires, banked thelll again, and says he from the top (as marked in Fig. 2), and the cro w n  sheet 7� 
exami ned the  dampers and saw that they were closed ; ex- inehes from the dome cyli nder edge. Now, as t.he temperature 

amined the preRsure gauges and roun d them to indi cate 3 1b of these stays inereased they would expand and lengthen . 
of steam ; saw that there was plenty of water in the boi ler, exerting a pressure on the crown sheet in the direction of 
and left, leaving all so safe that, as h e  
states, he wou ld williugl y ha ve slept on 
top of the boiler. In all this he is corro-
borated by the fireman, who was presen t  1 .6. 
at the time. The watchman reports lhat 
he is posit ive the dampers were closed, 
because he noticed the presence of coal gas 
in the building, the smell being so offen
sive that he not ified the burglar alarm 
office, at 4 :  30 P. �I , that he was about to 
open the windows to let  it out, which he 
then did. i::lhortly afterward, however, a 
terrific boiler expl osion occurred , tearing 
away the massive girders overhead , blow-

ing up the sidewalk above them, but for- HALF OF THE CROWN OF THE DOME . 

t unately , being Sun day, w hen that part of 
the city is deserted, nobody was h urt. The boiler w as ten H. The steam presmre acting on the under surface of the 
years old,  an d was tested in  August last by hydrostati c t('st crown sheet would also be in a direction to l ift it  ; hen ce, as 

at 105 lb . , and licensed for 70 Ib It was usually worked at the pressure and temperature increased and decreased the 
aho u t  50 lb .  crown sheet wou ld lift and fall ,  bending it on A as a 

The daily papers have called this a " mysterious explo- cen ter of motion . The stays being at so g reat an angle 
sion , "  an d so it is to th e superficial observer. but close e x- w ould n ot be i n  a good position to resist this mov�ment of 
am i nat i o n  dispel s the mystery. the sheet ; t hus takinp; I as a  cen ter, the movement of the other 

On visiting the scene of the explosion I fou nd that the i en d  of C would be in th e d irection of F, while at D the d irec
crown sheet of the dom e o f  one of th e two boilers (wh ich tion of motion w ould be toward J, h en ce the d i rection of 

RIVET, JOINT, AND BRACE·END. 

were conn ected by a steam pipe) had blown off completely , 
leaving a ra.!!.Q:ed fibrous edge right in the flanging bend, as 
show n at A. Fig. 2, which is takpn from the dome on the 
un inju red boiler,  and is a sectional side elevation .  An in
spect ion of one half of the e xploded d o me h ead , one h alf of 
wh ich is at pol ice h eadquarte rs and the other half (shown in 
Fig. 6) in the engin e house, showed t hat the dome crown,  in 
add it i on to tear' ing aroun d the edge , at A, had torn across at 
B, being in two complet ely severed p ieces. The iron at the 
fractures was in all cascs of excel ! ent  
an d fibrous appearance. Two th ings , 
how ever, att f:lcted attent ion :  Fir,; t .  
that t h e  pla t e  s h o w e d  lamination in  
pl aces varying from an inch to two 
inehes in length,  and run n ing �round 
the bend of the flange, at A. Second ,  
the crack around A was too rusty to 
warra nt t he concl usion t hat it had been 
of rer-cnt formation. The greater part 
of this fracture was c lean enough to 
ad mit of inspection , but some parts 
were not, and the d irt was so embedded 
in the fibers of the i ron as to preclude 

its inspection . The edges of the two 
halves, however, appeared to have been 
fractured rece n t l y ,  probably at the 
time of the explosion . 

mot ion of the two would to a great extent  coincide. That 
this view is accepted i.s proven by the fact that ten stays are 
now to be used instead of six, and that they are to be longer 
and more nearly in the line of strain,  being as sho w n  at G. 

The old stays had a single rivet ; the new ones have two 

rivet s,  the foot , G,  one, be ing a c row foot, as  in Fig. ;3. The 
exploded dome shows an in dentation at I, due to the motion 
of the foot of the stay, but this the two rivets will prevent . 

If Gf be taken as a fulcrum the motion of the other end of 
that stay would. be as den oted by E, offering a greater resbt
ance to motion in the direction of K, and th is increase of 
resistan ce would augment in proportion as the body of the 
stay stood more nearly vertical or more nearly in the l ine of 
the strain. 

Now let it be noted t hat if a stay stands at an angle it will, 
under any i ncrease of temperature ahove that at which it 
was riveted up, tend to push the two plates it connects apart 
(instead of holding them together) unt i l  the weakest plate has 
moved a ce rtaiu amount. 'rhus, if t he old stay , C, measures 
1 5  inches, it wil l  e xpand a certain  amount per inch through 
a length of 15 in ches ;  but the shell of the dome w ill expand 
thrcugh a distance of its vert ical height from the hole at I, 
or in th is case 1 1  in ches only ; hence to the amount that C 
would expan d i n  4 inches in length it would push against 
the c rown sh eet and help the steam to lift the crown sheet, 
a n d  not until the cro w n  sheet endeavored to m ove still 
further would C begin to act as a stay. The same effect 
w i ll be prod uced in proportion as t h e  l ine of the stay varies 
from a righ t angle to the surface it is to stay, hence the stays, 
C or G, sh oul d be as near vertical as possib le . 

Another e rror in the design of this boiler is that t h e  d i am e
ter of the dome shell is 34 inches, and a c ircle of iron abou t. 
2::3 inches in d iam ete r' is punched out of tbe shell at D. Tbis 
opening is  requ i red only to admit an in spector or w orkman 
to t he interior of the boiler, hence it is several i nch es w ider 

Aq.l. 

shell it tends to force the two plates apart instead of binding 
them together. The extent to which the body of a ri vet 
swells uuder even hand riveting is shown in Fig. 4. which is  
drawn from one of the only two rivets (that held the crow n 
sheet to the shell) of the st ays that hav,e been found . The 
holes for these rivets were, as they should be, p u n ched from 
t h e  inside , and are therefore w i d est on the outside, the 
swell of the rivet at X show ing how it expanded under the 
riveting blows and filled the ho l e . In this case the taper of 
the hole helps the rivet to b i n d  the plates together. Here i t  
i s  well t o  cal l atten t ion t o  another fact, which is  that in 
hand riveting pointed ri vets are usually made, and these 
rivets do not present so strong a form of head as rivets  
riveted by machine, wh i ch have a butloD-bead, as denoted 

by the dotted li n e in Fig. 5. 
Now, while th is explains why the crack 

at A. Fig. 1, was induced, and therefore 
one of the elements causing the explosion, 
it d oes not explain how it sh ould hap
pen that a boiler tested in August last at 
1 05 pounds, and med dai ly duri ng the 
week before the accident at pressures va
rying at from 40 to 50 pounds , should ex
plode under a lesser pressure, or even uuder 
a pressure of 60 pouuds, especial ly as it 
hnd a safety valve set to blow off at 60 
pound .,. 

On quest ioning this part of the subject 
the engineer was quest ion ed a second 
time, giving me the follow i ng inform ation : 

On h i s  last visit previous to the explosion he " cleaned 
the d irt out of the fire lind put fresh coal on , leaving the fi re 
covering thp. hal'S ,"  w h ich w as his usual method of ban king, 
and the method practiced before he took charge . 

He usua l ly left from 3 to 5 lh.  of steam after banking at 
night, and found from 20 to 2.3 l b .  when he arrived in the 
morn ing. 

This method of banking, under w h i ch a steam pressn re is 
slowly ra i sed, is a decidedly dangerous one, because a little 

VERTICAL SECTION OF DOME. 

ex tra clean ing of the fire, the use of larger coal than usual, 
or leav ing a rather better fire than usual, would sim ply 
cause a more rapid production of steam , whereas it appears 
that it was not uncommon to find the boiler in the morning 
with a p ressure of withi n  15 lb. of that under which it  was 
daily used . 

The proper way to bank a fire is to p i le it at one end of 
the grate bars, leaving nearly t wo-thirds of them bare, so 
that cold air wonld pass in freely if  the fire burn ed up, llnd 

check any undue combustion, even i f  
the dampers were left open. The prac
tice of smothering a fire by leaving it 

spread over the bars an d s i m ply giving 
it  a fresh covering of coal and closing 

the dam pers, is a common and umafe 
practice that ought to be prohibited. 

But one more point remains to be ex· 
plained, w h ich is ; how did it happen 
that the test made in August did not 
develop the weakne,s of the cro w n 
sheet ? . 

The six stays, three of which are 
show n in p lace at C, Fig. 2 (drawn to 
a scale of  one eleventh full size), were 
all in position in the dome, and it was 

EXPLODED BOILER SHOWING THE UPHEAVED SIDEWALK AND BROKEN IRON GIRDERS. 

The New York Sun credits Inspector 
Horton w ith saying as follows : . ,  Pos
sibly the expansion and contraction of 
the drum (shell) as the volume of steam 
was increased or diminished, had weak
ened the edges at the poi nt of contact 
of the crown plate. This weakness, 
he stated, might not be developed by 
the hydrostatic test. Possibly the hy
drostatic test might have weakened the 

observable that thei r surfaces having contact with the dome I than it sh ould be, whi ch unnecessarily weakens the boiler. 

were covered w here t h ey fi tted with a black polish, evi- Yet another defect is that the shell of the dome has the 
dencmg movement and some slight abraSIOn. These marks, " ' ide si de of th e puncbed h oles on the inside, as shown in 
however, did not, except in one case, extl"nd al l around the I Fig. 4, in wljich S represen ts a sec t ion of the shell and C of 
hole. Du ring a visit to the boiler works tbe ring, A. of the the crown sheet, the wide si d e  of the hole being at P. As a 
crown sheet was bent and doubled , showing strength an d II resul t , the rivet has less hold upon the shell, and to what
duct i l ity. I then chipped a piece along the edge, and tbe ever extent the rivet fills and binds against the walls of tbe 

iron to the point of breaking, leavin g the first accumula
tion of high pressure to cause an explosion . But if the en
gineer'S statement is true, the safety valve ought to have 
pre vented an explosion , even if  the fires were not bankf-u 
and the steam mn up by the unexpected starting of the 
fires. " 

There has been for years a discussion carried on 8 S  to 
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whether the hydrostatic test was sufficient alone, or whether own waters or those of any other country. The distinguish - oUl' fleet of pleasu re vessels. The plan view in the front 
the hammer test was n ot a net;:essary adj unct to the hydro- ing feature of the Herreshoff system of marine steam ma- page engraving 8hows the arra llgement of the interior of 
static one, some indeed claiming that the hammer test alone chinery, is the sarety coil boiler, which has been brought to one of these yachts so accurately tbat no further description 
is more reliable than the bydrostatic test. In this city the great perfection and paten tcd by the Herreshoff Brothers, is required. 

bydrostatic test alone is employed, and since so high an au- and which is shown in two forms in our first page illustra- The maximum speed of the 100- foot yacht is 18 miles per 
thority as Inspector Horton says that it may not discover an tiun. The boiler consists of a spiral coil made of iron hour, and in that time it burns only 2uO pound s of coal . Three 
ex isti ng defect, but may i n d uce a dangerous one, it is about tube arranged w i th proper spaces between the coils for the men manage the vessel easi ly . The 60-foot yacbts are planned 
time that it was snpplemented w ith the hammer test. There escape of th e pruducts of combustion. The coil is made with a view to  river , bay, or lake navigat ion, and are ar
is no doubt that the hammer test would have disclosed the of conical form and surrounds the combustion chamber, pre- ranged to accommodate a nu mber of persons for short ex
defect in this boiler, and that Mr. Horton's views are en- senting an effective heatmg surface to the fire. The heated cursions. Yach ts of this size will st eam 15 miles an hour, 
ti rely correct. gases proceeding from this chamber are made to pass through and in that time will consume about 90 pounds of coal . 

The writer endeavored to ascertain what amount of coal the spaces of a flat coil at the top, which heats the feed water The Herreshoff torpedo boats have features pecul iar to 
and refuse was found on the fire bars after the explosion, before its entran ce to t he boiler proper. The  feed water is t hemselves, which distingu ish them from every thing else of 
and how much was left on at 4 :30 P. M. on the same class, and have earned for them a 
Sunday, so as to see how much fuel con- well deserved reputation.  They are at l east 
sumption had taken place, but the bars had three tons lighter than those of foreign make ; 
been cleaned. they will go astern as  fast as a.head , and can 

Final ly, as the safety valve was set to blow stop i n  half their length from full speed. 
off at 60 lb. ,  and the boiler was daily used at They are capable of turn ing in a c ircle whose 
from 40 to 50 only, there is n othing to indi- diameter is three times the length of the boat. 
cate that the boiler was, at the t ime of the All  these desirable qualit ies are due to the 
explosion ,  capable of carry ing, say, 55 lb. , lightness of the entire structure, inc luding the 
hence the explosion might occur when this hoiler and machin ery, and to the position of 
pressure was reached without being rel ieved the screw, it being located under the hull at 
by the safety valve. This would leave the about one-third of the d istance from the stern 
pressure to run  up, under unusually favor- to the bow. The quickness with which steam 
able cond ition s, probably to but 30 lb. more can be raised is of inestimable strategic im-
than it somet.imes was found at in the morn · portance in naval warfare, as it admits of re-
ing, which would cas ily be accompl ished with pelling sudden attacks of an enemy, the boat 
no consumption or circulation of steam being always ready and capable of �eing put 
through the bu ilding taking place. The tho · under full steam by the Lime its keel touches 
roughn ess of the cro w n  sh eet fracture is the water. These boats are fitted for the use 
shown in the one-h aH of i t  presented in Fig. of either spar or Whitehead torpedoes, and 
6. The iro n is what is termed three pile, that is are supplied with four spars, two at each 
to say, the mass from which it was origi- e nd, when the spar torpedoes are employed. 
nally made was composed of three thiekness- By this means the efficiency of the boat is 
es welded together, and it was defects in this immensely increased, their remarkable quali-
we ldi ng, from the presence of dirt or other ty of backing as readily as going ahead ren-
foreign material , which, when rolled out, dering the use of stern spars perfcctly practi-
formed these laminations . Now, in an un- cable. 
bent sheet the laminations would not form POR'l:ABLE STEAM SAW-MILL WITH HERRESHOFF BOILER AND ENGINE, The length of the torpedo boat is 60 feet ; 
such serious defects , but in flanging or bend- width , 7 feet ; depth, 5 feet 6 inches. Their 
ing the edge, the laminations would tend to separate, and forced in at the cooler end of the flat coil , through wbich it weight when ready for service is 6 tons , and they are capa
undoubtedly to some extent did so, weakeni ng the plate at passes to the top of the main coil , and descendin g, is fina lly ble of steaming 23 miles an hour, develop ing 150 horse power. 
A, where the bend and the fracture took place . discharged into a vertical cyl i n der, which is cal l ed the i In the whole range of the Imanufactures of this COUl-

• •  ,' .. separator, and. in which the steam and w ater discharged from ' pany, perhaps the most successful craft is the navy or gov-

AMERICAN INDUSTRIES,-No. 65. the coil are divided, the watcr fall ing to the bottom , the ' ernmen t launch, shown in the engraving. It is 33 feet in 

THE HERRE SHOFF LAUNCH. steam being taken from the top and pa,.;scd through a super- length , 8 feet 6 inches in width,  and is furnished with a 

The remarkable l ittle steam vessels turned out by the heating coil located above the mai n coi l , whip,h completely folding tent or awni ng over the stan ding room, either or 

Herreshoff Manufacturing Company, of Bristol, R. I. ,  have dries and superheats the steam. Generally a si ngle coil is both sides of which may be raised to protect passengers 

attracted world -wide attention ,  and in a very few years have used as the steam generator ;  but when the greatest econo - from rain, spray, or w ind. Whe n not in lise the tent folds 
earned a reputati on which is truly enviable. These boats my is the main consideration , a double coil ,  in whieh one is down snugly on either side of the boat outside the risin g. 

have not only been indorsed by the Bureau of Steam E llgi- placed within the othcr, is employed. Both forms of boiler Eitber or both sides of thc tent may be elevated, thus  mak-

neering of the United States Navy, but their merits have are show n  in tbe en.graving. ing an awning proper. 
been acknowledged by European engi neers, and the E ngl ish The advantages possessed by the coil over the shell boiler The general a dvan tages of  the Herreshoff launch are 

government h as given i ts opinion in an emphatic way, by in any of its forms are marked and are apparent almost at summed up in the prel iminary report of Chief-Engineers 
ordering It nu mber of tbe boats to be used in the English first s ight. The coi l  is ahsolutely safe from d estructive ex- Isherwood , Zeller, and Carpenter, from wh ich we make the 
navy. plosion, and weighs less than one-half as much as other boil- fol lowing extracts : 

The works of the  Herreshoff Manufacturing Company ers of the same capacity , and in point of economy its supe- .. The followmg general opinione, arrived at by clo.e observation dnring 

were established in 1864, and consist of several machine and riority is undoubted . It is capable of ra isi ng steam frum Irmg and exhaustive experim�nts, can be depended on. 
" 1. As regards the hnlls of the launches. Tbemodels of the Herreshoff 

constructing shops, in w hich are employed about on e hun · cold water in from five to seven minutes. This is an i m- launches and the distribution of their weights have been 80 perfected by 
dred men. The works are on the shore of the Narragansett pOl-tant feature, especially in steam launches and torpedo long and intelligent experience and experimenti ng, as to scarcely l eave 

Bay, whose w a t e rs l, resent a ready field for experi ments in boats ,  where t ime is an al l- impo rtant mat-ter. room for improvement, the Herreshoff Manufacturing Com pany having 

naval en '"'in eerin g" al ld aflord facil i ties for developing by The eng i nes used in the Herreshoff Rystem for marine pur- for many yeare made a specialty of des i gning, cons tructi�g, . and testing 
• • � '- : 

' .. , . , • • " • ' , .1 '  . '  f I d d "  r b '  f ' d 
\ steam launches, steam yachts, steam torpedo boats, and slmllar vessels. ,wtual tnal , the best morl t ls for ste,lm and salling CI <lft. )luses al e 0 t le compoun con ensmg type, aVlllg ee j 'I'he material is of tbe best quality, well seasoned, and carefully selected. 

The Herresboff Brothers possess, by inheritance, great I and air pumps attached . Tbe m achinery of this system i s I It is so d istribnted in the constrnction of the hul l s  that the required 
talent for mechan i- strength is obtained, 

cal construction , e� 
pccially as appl ied 
to mari ne engineer
ing, and this talent 
has been developed 
by practical experi
ment supervised by 
these indefat igable 
inventors. F r o  m 
first to last success 
has followed their 
efforts, and, judg
ing from the present 
showing, a prosper
ous future is before 
them. 

During the first 
years of the opera-
tions of this com-
pany the business was chiefly confined to the con struction 
of  sailing craft of various descript ions, principally yachts 
and smaller pleasure boats, which were known all over the 
Atlantic coast for the fineness of their models, and their 
yachts became famous for their fast sailing, the beauty of 
their lines, and excellence of workmanship and material . 
Among the be�t known ot the yachts built by the Herres
hoff Company are the Clytie, Kelpie, Quivive, Sadie, 
Orion , Shadow, Triton, Faustine. These, together with
a n umber of smaller yachts, are all noted for their speed, 
and have taken many prizes in our club and open regattas. 
About fi ve years since the demand for steam launches and 
steam yachts sprang up, and this company, ever on the alert 
to meet the wants of the people, turned its attention to per
fecting and constructing tbis class of vessel. In this thei r 
success has been remarkable, and to-day they turn out the 
fastest, safest, aud handsomest vessels that ply either in our 

PLAN OF 33-FOOT LAUNCH. 

especially noteworthy for its extreme lightness and for the 
judicious distribution of material , all of the parts having 
ample strength ,  and no portion being loaded with useless 
metal ,  which would rather detract than add to the efficiency 
of the machine. These engines use the steam with the 
highest economy, actual and prolonged tests having proved 
the efficiency to be at least 40 per cent greater than that of 
the non-expanding type. As to mechanical details of con
struction , fin ish , proportion, and general design these engines 
leave nothing to be desired. 

Of the several steamers shown in our engraving, the one 
bundred foot size-of which a number have been built-is 
considered by yacht men as the most advantageous size for 
coastwise cruising. It can be handled by a few men, con

sumes a minimum of fuel ,  and, what is more important than 
anything else, the interest on first cost is small in compari
son with that of the lars-e iroQ steamers recently ooded to 

wi l h  the least weight ;  
the thoroughness and 
perfection of the fasten
ing;s being depe>nded on , 
instead of masses of 
material poorly secured. 
The worl,manship can
not be excelled in neat

ness, finish, and skill .  
Tbese hll lls combine the 
maximllm of st rength 
with the minimum of 
weight, which is the end 
to be attained i n  this 
class of vessels where 
ligbtness is of the first 
conseq lIence for stow
age on board sbip, car
rying capabi l i ty, small 
draught of water, and 
speed. In all these par-
ticnlars of model, con
strnction, combination, 
stre ngth, finish, light-

ness. qnality of materials and workmanship, the Berreshoff steam launch
es are incomparably superior to the navy launches, a superiority resnlting 
from the fact that the latter are only occasionally designed and built at 
the na vy yards, and tben by persons whose skill and experience lies in the 
designing; and const.ructing of large vessels, aud who devote little or no 
attention to what is considered as comparatively a small matter, but 
which, if the highest excellence is to be attained, requires much special 
training and experience. 

. .  2. As regards tbe machinery. The system of machinery employed 
In the Herreshoff launches is qnite original in most of Its details. It is 
diametrically opposite to that which is used in the navy launches and Is 
in every particular greatly superior to the latter. In the navy lannches a 
sing;le c.yl i nder is employed, and the starting and stopping are consequently 
nncertain and' slow, with the risk of damage and accident from runLlng; 
into wharves and vessel s, and also loss of time. 

" In tbe navy launches . steam of high pressure (SO to 100 lb. per square 
inch above the atmosphere) i. nsed almost without expansion. and it is 
generated in a type of boi ler whose strength i. only moderately in excess 
of the pressure . Thi s steam IS not condensed, bnt is exhausted direct into 
the chimney of the boiler to caURe sufficient draught for generating the 
Wsl'roportiouately large quantity of steam requin'ti with thm system. 
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. .  In the Herreshoff launches the engines are by preference of the com- DECISLONS BELATING TO l'ATENTS. In a tbill coupling patented by Mr. Levi B. Stuart, of Sey-

pound type and of the s i mplest de,ig n ;  the two cylinders are connected U It d St t C It C t N th DI t I 

• 

at right aug les, and t h e  control of the vessel is thus made complete, there 
n e a ell Ircu our - or ern II r et oC mour, Conn . ,  a grooved cushion and cen trally grooved plate 

being 110 time lost and no n n�erta i n ty in the starting, stopping, and back- Ill i n o i ll. are claimed to provide a more durable and more easily ad-
iug. There are no inuependent c ut-off valves, the difference in the areas BARBED WIRE FENCES. -WASHBURN & MOEN MANUFA C'rUR' justable spring to prevent rattl ing . of shafts on their bolts 
of the pi stons of the two cyl inuers giving, withont that complication, an ING COMPANY et al. 'V8. HAISH. WASHBURN & MOEN MANU- than has hi therto been supplied. 
expansi on of from four to five times, so that all the economy possible 

FACTURING COMPANY V8. SAllIE. A log tripper patented by Mr. Levi Gunter, of Gunther's from this sonrce i s  attaineu. The boiler is practical ly inexp lodible, being 
composecl of a c o i l  of iron pipe from two to three inc hes in ou t side Drummond and Blodgett , Judges : Mills, S. C . ,  consists of a novel arrangement of levers and 
lliametel' accord ing t o  s iz e  o f  boiler. The steam pressure carried, how- 1 .  An assignment purporting t o  convey all  the right, an improved hook, whereby a saving in power and labor for 
ever, is comparat ively low. ranging for ordinary USll from 40 to 60 lb. per title ,  and intere,t in letters patent  " excepting thirty two or turn ing logs in saw mills is effected. 
square inch above the atmosphere ; the engines being made strong enough thirty three counties, heretofore sold and assigned, " with- 1\11'. Samuel White, of Eau Claire, Wis. , has paten ted an to run under a pressure of 15G l b . , or as much as the boiler can be made 
to fumi�h. T h is  boi ler has a forced c irculatiou, is ahsolutely safe both out designating thg cou n t ies thus previously sold,  is not so improved head block for sawmills which comprises i mprove-
on account of its strength and of the very small quantities of steam and far amhiguous as that n othing passes thereby , the reserva· ments in the jacks or standards of the head blocks, the dogs 
water which i t  conta i n s ;  i t  is  ollerated by natural draught, which . how· tion being such as  is capable 01' being made certain by com- for holding the h)gs upon the carriage, and the means for 
ever, can be i ncreased by a small steam jet thrown into the ch i mney petent  evidence, showing what counties have been actually recedi ng the jack s upon the head blocks. 
whenever there may b e  a demand for the maximum quantity of steam. 
The econ �mic vapor i 7.�tioll is as good as that of any other marine boi ler. conveyed . M r. Charles P. Bat t ,  of Phrenixville, Pa. , has patented a 
This boiler,  owing to i ts forced circulation, with the feed water entering 2. The action of the Patent. Office in reissuing a patent pendulum scale wbich consi sts in a novel combination and 
at the top of the c o i l  w l i i le the .team is  drawn off at the bottom, can be to assignees raises a presum ption of t i tle i n the assignee;; arran gemen t with each (Ither of a pair of weighted levers, a 
successful l y employ"d w i t h  the highest rate of combusti :m given by a named, and if the defendant wished t o rabe the question as pair of co nn ect ing bars, and a vertically operat ing scalepowerful fan bla't dl ! l i ver in .C( t.he air into a closed a,h p i t ;  that is to say, 
with a combnB t i oll of ,;0 I i > .  of coal  and over \>CI' square foot of grate sur. to whether a reservation contained in an assignmen t i n- beam and indicator. 
rl>ce per hOllr ; being in thi;  I'e .;pcct  t.he on l y  boil er composed exclusive ly eluded the territory i n controversy, lIe shoulcl huve raised M r. Edwin B. Hutchinson, of Detroit, Mich . , Ims patented 
of tubes that call he workcc\ lI t " xceptioual ly high rates of combustion. i t  in his answer, or at least have put in proof tending to an improved account· book, which saves time and work in 
In all other boi lers of th i s  k i n d  tlw rate of com h:lstion i s  limi ted by the show �uch fact. making up trial-balances from a ledger. 'rhe book is bound 
fact that as 00011 a" the quant i ty of hl 'at thrown in a gi ven time on the 3. Evidence a�.most wholly made up of the recollect ions wiLh hai f  leaves that are ruled for all i ndex, and fitted with tubes reac hes a very moderate amo l l n t ,  the water is dri ven from the iron, 
which, d eprived of that protec t i o n .  speed i l y  burns onto  o f  witnesses revi ved after the lapse of  many years, and con- a removable pad provided with leaves ruled in col umn s  for 

. .  The coil boiler i o  the l ightest  ever constructed for its  ppwer, and the tradicted in most instances by explic i t  test imony of other account  totals, arranged for t w o  or more balances, wh ich 
weight of water containClI  i n i �  is the least. This boller is the peculiar equally credi ble witncsses, leaves �o much douht as to the patl when in place forms, with the bound hal f leavell, a com
feature of Lhe Herreshoff "ystcm llnd the only part pat.ented. actual existence of the device as  to make i t  unsafe to defcat I plete trial -balance book, into which the beadings or na mes 

U The cngme is condcllR ing, the steam from the cylinder being exhausted 
into a surface condenst '!'  of ( he  simplest  design and li ght.est execution . a pat.ent Oil the ground of publ ic usc thus sought to bc can bc copicd on the bound port ion an d the accounts carried 
formed by a copper pipe secureu to the outside of the hull j nst above the established. out upon the pad leaves for two or more balances, and the 
keel . By this means t h e  bo i ler i s  s u pplied w i t h  fre,h water, and the slight 4. Eviden ce of the state of the art showing the prior e1(- pad renewed by another whcn exhausted, all with but one 
quan tiLy Jost by leaka!;e is restored from a small tank sitllated beneath the istence of analogous devices for su bS l antially the sam:: lJUr · ('ntry of the names or headin!!s. boll�r. � 

' ' '1'he cont inuous service of the launch is thus li mited by only tee weight pose, but not fully exh ibiting the dev.ice patented, operates Mr. Ura n. Pal mer, of Elizaville, Ky. , lIas p atented a 
of coni it can carry. and not tJy the weight of water it can carry. The to narrcw the field for the exercise of i nvel!tive faculty and w heat heater for flour mi lls, in which the grain is heated 
bunkers can et\sily and q n i cldy be refilled from other vessels at any local- l i mit tbe range of the patents. by the direct con tact of  h ot ai r, the air being  heated by a 
ity, but the fil l ing of tanks with fresh wat er can only be done where fresh 5: A device, in ord(!r to be patentahle, must be the result lamp and c irculated i ll cu rrent s  th rough pcrfonted tubcs, water can be ohtained . 

.. The use of condclI_ ing ell.g;ne8 with snrface condensers renders the of invention, but the mere mechanical adaptation of old among which the grain passcs by virtue of its own gravity. 
Herreshoff stea m launch of I'eal mili tal'Y val ue, from the length of time it things to new uses is not usually invention. unless in com- Mr. Prosper H u m  bert, of Austin, Texas, bas patented a 
can cOJ. ti n l1 ous]y steam. and from i t s  freedom from noi se. When t he en- bination. three-wheeled vehicl e wh ich has one or m ore seats so ar-
gines are stopped temporar i ly ,  the steam is the ll blown from the boiler 6. In vention appearing, the law does not attempt to meas- ranged tbat the forward seat turns with the horsed so that the ,1  irectly into the ( 'ondensel' and there condensed, the condenser, under the 
circumsrances, cannot be overheated, as the outboard pipe is i n  con t i nual ure its extent or degree. driver is al ways directly in the rear of the horses, and holds 
coutact with continuously changing outsit!e water even when the vessel is 7. Utility is suggestive of originality, and the fact of the the reins at the same length no matter how much t he horses 
at rest. acceptance of a device or combination by the public and may turn to  either s ide. 

" The navy launch carries 960 p ounds of coal in th e bunkers, and 2,500 putting it into extensive use, is accepted as evidence that it Mr. George B. Taylor, of Ne '" Brunswick, N . J. , has 
poands of wat er in t.he tanks , and i n  smooth water can mui nta i n  a speed was the product of i l! ven t i on.  patented a feed-water heater for steam engine boilers and 10. of 7 statute miles f o r  four consecutive hours, after which t h e  tanks must 
be refilled. 8. An i nventor may, in his reissue specification, make his co motives. The heat ing chamber is formed of two p lates 

.. The Herre.hoff launch cnrries 1 .120 rounds of coal in t.he buuker., and · description more full and accurate ; but he must not sub- attacll('d to a frame, and its interior is d ivided into z igzag 
can mai�tain a speed of 7 " tat ute miles for twe�ty-eight consecutive hours, I stanti ally change it so as to describe another aevice or cover form by strips extending alternately from the top to the 
after which the bunker. must be refil led. B u t lf there be .ddeo '" 'u� l UCl anytl 'ng n t '  t he •

. al bottom a d f 0 the b tto! 1 to the t p TI e h I '  • 

weight the 2,500 pounds i n  water in the navy launch. then the consecutive 1 1 . 0. �n ongm . " • . 
' n I' m O l . O .  I ea mg IS 

st.eaming of t b e  Herreshoff l'lUnch can be ext,'nded to nin �t.y.eight hours. 9. The ongmal patent was for the method of provldmg accom plished by the products of  combustion as they pass 

. .  The max i mnm speet! of the navy lau nch was 8'5 statute miles per hour, the w irr s of a w i re feuce with a scries of spur wheels, " and through the smoke box. 
and of the Herrcshoff launch 11  ,'tatute m i les per hour. U. rei3s 1e was ohtained for a " fence wire provided w ith M r. Charle� Niederauer, of La Grange . Texas, has patent-

" When the two launchcs were tr i e d  together in very rough water, against spurs for the purpose specified , "  IIeld not to be a depart- ed n cult ivator in which the standard� may be adjusted to a strong hea1 wind and se't. the super i o r i ty of· the Herreshoff launch was . .  . . " . 
much more marked than in smooth water. While the navy launch took ure fr0m the ong-mal mven tlOu,  the only changes m the regnlate the depth of the cultivators or plows to avoid ob-
in so much water over the bows as to endanger her safety, and to requ i re specification serving merely to gi ve point or direction to the struction�. Each culti  vator or plow stan dard ha, attached 
constant hail ing wi,h bucl, e ts, the HerresllOff launch was dry. She was invention claimed. to it an adjustable segment ,  and the standards are all I)pe
muc? hettcr �r�mmcd, I iAh !('r, m ore buoyant, and

, 
every w

.
ay superior in 10. Matter so described in the original specification that rated together by a lever and l ink connect ions. The plows 

nauttcal «!Ual t tlCs to tho navy launch, at the SU llle time lIllIiLng double the ' t . ht h b I '  d '  th . . 1 t speed . I mIg ave een c al llle III e ongma pa ent, may pro- are thus raised, while the main frame upon which the ope-
. .  As regard s economy of fuel. the Herreshoff launch de" clops the indi- perIy be claimed in the reissue. l'lltor rides is not raised. 

cated horse power w i th 1(,8S than half the coal  requIred in the navy launch. ... • •  I • 1\11'. Gottl ieh Kinsey, of Lock Seventeen, Ohio, has pa-
In every par t i cular t h e  snper i or i ty of the Herreshoff launches to t he navy NEW INVENTIONS. tented an attachment for reapers and mowers which is a Fub-
launch was so marked as t o  be apparent to the most cursory observation. • 

T h ei r  weight was one-half all<i their  economy of fuel was double ; their 1\,[�. Rush E .
• 

Avery, of New York CIty, h�s patented a stitute for ord inary reel, and which, wh ile less ex pensi ve, 
naut ical quali ties were mnch finer, t h e i r  carrying capacity was greater, foldmg cot wInch can be folded or erected WIthout ntt ach- is ch imed to be equal ly as effective . It consists su bstan
the�r fi u i s h �?d g�neral

.
a!'ra : : gt'mcllt were better, tbey were noiseless, and I ing or detaching or coupling any of its parts. It is very con- tially in a rake w hich is automatically raised, SW!ln� for

(hetr capa b t l l ty of conlinuous eervtce was enormously gre·lter. Tile supe- ven ient for transportation occupying only a very small space ward, lowered , and drawn back as the machi ne advances to 
rior ada ptab i l i ty of t l ie  IIerreehoff Hy.tem to I hat of any other known to us, w hen foided

' 
draw the a:rain or grass against the cutter bar. for steam lannches. ,team yachts. steam p innaces, torpedo hoats, small  . -

gun hoa,s. etc . ,  is so l l l"lucH t i onable, that after the most exten sive experi- A safety attachment for watches has been patented hy MI'. Jacob Gilstrap, of La Plata ,  Mo. , has patented a 
mentA and thcrough l'xu m i n atlOn of t he 8 u bject. we are c" .. strained to 

I 
Mr. Jnmes Roberts, of Brooklyn, N. Y. A plate or ring, wind w heel of that class in which the access of wind is con

recommenc\ i t ,  though ��� ��arati:·elY ,new.  to the se;iolls a ttention of the hnY�ng .scallop�d edges, is slipped I)ver th� stem of the wa t ch ,  tro lled by h inged valves regulated by t h e  action of a gov
dep�r!l�ent  for  s u c h  c1u, ,_c, of , e�scls.  The maIla�ellle�t of the b�!Ier pro]ectm" honzontally and liO nenrly  fillmg the pocket that ern or. Instead of two cords and ri ngs for connecting each differs from the management of bot l ers of other types , but IS Bo�n IIcql1lred ' "'. ' ' . . . 
by the h umblest inte i l ige;]cl' ,  and we belieye the en�ineering of the Navy when a tll I ef ltttempts to extract the w nteh th e  proJectmg valve t o  the  governor Mr. Gils t rap uses only one cord to 

. should be familiarized w i th it as speedily as possible, as its usc is certain plate will cat.ch in the l in ing of the pocket ar,d alarm the operate the valve in one direction, its  movement in the other 
to extend as its merit becomes ullllers t ood." owner. 01',  i f the thief attempts to take hold of the plate direction being controlled by II spring. By this means the 

In add i t ion  to marine work the IIcrreshoff company are at i tself, t .he pressure of his fingers in the narrow space be- number of parts is greatly lessened and a consequent reduc-
pre�cnt giving part i cn l al' attention to engines for elcctric tween the plate and tbe popket will alarm the owner. tion in friction results. 
light. The qu i c kness w i th which steam mny be mised, the M.r. Will inm Hoffmeister, of Mossy Cl'l'ek, Tenn. , lIas Mr. John Coyle, of Ea� t New York, N. Y., has patented 
freedom 1'1'0111 d a nger of explos ion , the l ightness of both patrnted a douule try-square. Two orllinary try-squares are a comhined lam pwick-trim mer and burner and chimney 
boiler and engine, and the  perfeet ion o f  the mechan ical de- joined tog-ether side by side, a suitable and adj ustable d is- cleaner construct ed of a brush , a square staple, and a serrated 
tails, render  tbis syst�m valuable for this purpose, and ad- tance apart, l Iy a  metal plate and screws or cqui va lent means, disk,  whereby the charred portion of t he wick can be reo 
mits of placing powerful mach ines i n  the midst of crowded by which meaus the square lllay be made to straddle  boards moved, the wick and burner brushed off, and the inner sur-
cit ies with o u t  danger to life 01' propCI·ty . of d ifferen t thickne�ses, The scope of the tool is by this face of a lamp chimney cleaned . 

This syste m has a lso bcen successfully fmplnyed in work- means muc�1 increased , and kinds of work performed with Mr. 'V il l iam Jones , of Nashville , Tenn. , has paten t ed a 
ing hri dge d raws, dummy engines, portable and stationary it which arc Dot  possible with the ordi nary try ·�ql\are. machine for maki ng rim tops of vessels. It operat.es upon 
pumpi ng engin es. For saw m ills i t. has peculiar advantages. Mr. 'V i l IlClm Espi g, of Berlin, Germany, has patented a a straight strip of metal , flanged at one edge, to con ve rt it 
Its safrty, portah i l ity, and ite qui ( 'k and powerful stcaming bill iard table , wbich provides means for adjusting the bed to in to a hoop of the desired dimen�ions and of such �hape in  
qual i t ies, give  i t  t he precedence o v e r  other stcam motors. diffe rent heights from t,he floor, and also for  extending its cross·sect ion as renders i t  pecul iarly sui trod to form the 

The ent ire range of the man u factur( 's of the Herreshoff fram e  for the reception o f  t : tble hoards whereby it may be flange for the cover of sheet m etal ve,scls .  
com pany exhibit carcful and in t('lhgell t mpervision, and converted into an ordinary diniug !table. Mr. Bolivar J. Quattlebaum,  of W ill is ton, S. C. , has pat
workmanship t l lat is in every way superior. Mr. Francis Hopkins, of Ne w  York city, has patented ent ed a portabl e dental engine which may rcadily be set u p  

.. . . . ... 
Manufaeturlng in New- York City. 

or late years Phi lade lph ia  bas j u stly boasted of being not. 
only the l argest mnnufaeturi ng centcr in  t he Un i ted States, 
but the l nl'gest in the world.  If the ch ief special agellt for 
the col lect ion of manufacturin g  stat istics for New York, 
Mr. Charles E. H ill , I S  correctl \' rl'pOl'ted,  0111' c i ty  now takes 
the fi rst ph\ee in productive ind ustry as we!1 as in commerce 
and  populat i, m ,  Mr. H i l l  esttmates that the fi nal footings 
w i l l  show the  val u e  of our manufaptured products to be 
full y $400, 000,000, 01' n early $i7, OOO, COO more than Phi la
de lph ia's product. ThIS  excludes the numerous factories 
l ituated m what arc practlc:tlly suburbs of the city, and 
operated by New Y o rk capital and brain$. 

an improvement in eyeglasses, the object of which is to ob- in small compass and rPad ily t aken d o w n . and packed i n  
tain a firmer gripe upon the nose without tighten ing the small compass for transportation. T h e  frame o f  t h e  mao 

spring, to prevent  the glasses from slipping forward on the chine can be adjusted to form a case for the werk ing parts 
nose, and to hold them on the n ose nearer to and on the when packed. 
same plane with the eyes. This is  accomplished hy for. 

------......... ,� • .-+, -.. .. ---- . 

ward projecting arms to which the spring is attacberl. Separation 01' C o balt and NIckel.  
Mr. Wilham H. Older, of Packwaukee, Wis. , has patented Reichel gives the fol low ing: new method for the qunlita· 

an improved constrnction of buildings designed especially tive separation of these t wo troublewme metals, especially 
for barns upon prairies and other parts of the country where when there is but l i t tle cobal t  i n  t he presen ce of a la rger 
timber is scarce. A peculiarly constructed frame of timber quantity of n ickel. Both metals  are precipitated wit.h potas

and wire, the timbers being secured by bolts, is the princi· sic hydrate solution and filtered. The nn wnsbed pr('cipitate 
pal feature of the invention. The outside may be covered is thrown into a test tube and heated with very strong pot 
with straw thatch, tarred paper, etc. A serviceable building ash until It boils .  Under these circumstances the cobalt di$
can thus be constructed with little timber and at a small I solves with a blue color, thus proving its presence in a very 
cost. simple manuel'. Z. A. C.  
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Scarlet for Felts. 

The follow i ng two processes give shades which bear soap· 
i ng. The dyeing is done in a well · t inned pan or a wooden 
cistern the goods are entered , at 1 1 50 Fah. ,  in water, t'J 
which lYz lb. w h i te argol i s  added, and boiled strongly for 
a long t i me , turning c)ccasiollally. Li ft, and add the d is· 

sol ved colori ng m atter ; re-enter, turn , and add graduaily, 
lifting the goods before eacll addit ion of 1 1  lb. t in com posi· 
t ion , Tbe heck is tllen brought to a boi l agai n ,  whicb is 
kept up for hal f an bour. Lift, cool, and wash well, 

If the argol does not loosen the tissne sufficiently, it is  re· 

comme n ded to add a smal l quantit.y acetate of soda, 
The tin composit ion is  prepared as follows : Muriatic acid, 

3 l b. ,  nitric ac id , l Ib. ; wate r, l Ib. 
To every 6 lb .  o f  th i s mixture 1 lb. of granulated tin is 

added, with the a i ll a geut le  heat . 
Sulpburie aeid m ay be used instead of tbe tin spirits, but 

the  shades are les3 pure. 
The first metbod consists in dyeing the g oods thus m or

danted w i th the " Poneeau 2 R "  of the Aniline Color Com
puny o f  Berl i n .  In the seco nd t.he goods mordant ed in the 
same w ay are dyed w i t ll  . .  Poncean S extra, " made by tbe 
same cumpany -JIltslel' Z:Jitung fii}' Facl'bcl'ei. 

.. � . . .. 
CONTINUOUS-SLIDE LANTERN. 

The engraving shows a l a n t e rn  which po�sesses certai n 
ltli vantages, and is special ly ada pted for leetnres where the 
subjects follo w  each other in  an unhroken series. Mistakes 
arisi ng from the i ns2rtio n o f  a wrong sl ide. or an inverted 
suhject .  are apt to mal' an  e \'en ing's enterta in -
ment .  Bnt, as will  be seen ,  errurs uf  this nature 
are altogether avoided, and  hy !\ si mple mecha
nical arrangement, thc slides prcsent themsc:!ves 
in perfect md'"r  amI at thd r a l l o t ted t im es. 

Tbe instrumen t is fixed to the top of tile pack
i n g  case, B, by tbe screws,  A A ;  the  l id of the 
case, C, serve� to e levate or depre�s the lantern 
which may be fi xed in  posi t i o n  at any angle. 
Heared above the cbimney arc two metal I IP
rigbts, sccured to  the sides of tile Ian tel'l l . 
These carry at t he i r  apex a wouch'n cube covered 
with fine leather ; each side of this eube corre
sponds with the size of the slides. But,  by the 
aid  o f  strong ribbon bi nd i ng, the sl ides arc so 
un i ted as  to form a flexi b l e  band w h ich traverses 
the cuhe and cl esecnds i n to the case , B, throngh 
slo�s, D D. The cuhe t lll 'ns on its ax is , E, to 
which is  attached a m il led head . Tne band i s  
made so  t h a t  t h e  sl i d es can be det adlCd and re
plaeed by a new series at w il l .  

The advan tages o f  t h i s  s i mple arrangement 
are so obvious as hard ly to require fnrther CO lli· 
ment. TIJe  opel';1tur bas only to t urn t h e  mi l led 
h ead of the cube in order to bring his  subjects, one 
after the other, into posit ion .  This system m ight 
he applied also to the d isso l v ing dew apilaratus. 
The heat from the chimney is n ever so in tense 
as to in terfere in any way w ith the sli des, 
while i t  clears them o f  surface m() i � t u re ,  by 
w h ich they might be olHcnred during cold wea
ther. 

• ••• • 

A n  A hunlnum BaUer)". 
A cm'bus anel 1\ 0\' ( , 1  vol t a i e  eel\ h a s  been de· 

v ised by Her\' Wiiltk r.  allli described in Liebig'8 
A nnn!en. The chi l ' f  peeu l i a li ty i s  that botll 
plates arc o f  the salllc mdal-aln m i n um-and 
a tolerably stron g current is sup pl ied , The cell 
consists of a glass vessel six inche3  b igll , fi l led 
w i th 'very dilutc hyd rochl oric acid, or callst ic 
soda, and con t a i n i n g  a n  in l i er  porous pot tilled 
with concentrated nitric acid. In cach compart· 
ment is place(1 a cylinder of aluminum pro·  
v ided with a pl'Oject ing Ing w hich passes th rough 
the cover of the vessel , and acts as a contact 
piece for the el ect rodes or conuuct ing wires. 
As soon as the aluminulII cyl i nders are plunged 
i nto tbe acids, a cn rrent i; given off suffic ient ly powerful to 
heat a plat inum w ire red hot.  

.. ' .  � .. 
To lli ake C h l o ride of' Guld and N i t l'ale of' Sllver.' 

Procure 8 gmm m e s  = 5 cl wt�.  of fine gold, and after rol l i ng 
out to th i n  plate, cnt  into small str ips . Get an ol ive oi l  
flask, and clean i t  wel l with  a Wal'lll a lHI saturated Hol u tion 
of  soda and water Fill  the  flask hal f full of w ater, ann set 
on a san d  h:l th over a heat.  th :tt will slowly briag the wah'l' 
to boil i ng, wh ich w i l l  both temper and test thp. fia,k ; if i t  
�talld� th is test i t  i s  fi

.
t t o  be US'"(1 .  Put  t he piece� of gold 

\ U '. O  t il e  flask , then m i X  in a small bottle hal f an ou n ce of 
pure n i trie and two ou nces o f  m(lriatic aci d ,  and pour some of this i n to the flask to cover I he pieces of gold , place i t  in  
a san d  bath O VCI' a gen t le h e a t ,  a n d  put m'el' the m outh of 
tbe fla"k a �mall piece o f  glass tn prevent t he solut ion from 
spirt. ing O:J t w h il e  i n  act ion .  As soon af' the aci(l cpasrs to 
act on t h e gold, and i f  any rem ai n s  und isf'olved. adrl lllore of the m ixed aeid.  an d  eO :l t i n ue  to add l i t tl e  at the time as 
often as i t  �top, act.ing on the gold n n ti l  all if'  d h<ol ved ; re
m o ve t h en t h e  fl :-tsk from l i t e  <a na  bath and let i t  c()ol, then add to it about it.s l i ke quantity of w: l tcr, ann boil over a 
healerl sand hath u n t i l  about h :l1f of it is evaoorated ' re
l�

.
�nd poul' tl�e soluti on i n t o  a glass or po;celain dish, 

*From the IJeutsche Chemilur Zfitung, by H. Bush, Hull. 

' ti �utifit �tUtritnu. 1 0 1  
and rinse the flasl{ several times with small quantities of I I n  order to obtain crystals of large size, tbe moment of 
warm water, which add to the SOlution.  forming t h e  scum on the sulution has to be watched during 

N o w  prepare a filter in a small glass funnel , place it in I evaporation and advan tage taken of by removing it from 
the flask, and filter the solution back, anrl before the filter iug the sand bath at thi; poi l l t .  Another ad vantagCl o f  gre a tly 
i s  nearly completed pour a few drops of water at a time into accelerating the formation of crystals i s  to put a piece of 
tbe filter in  order to wash the gold out of it, and un t il the n itrate of silver into the solution before pl acing it on the ice. 
solu t ion is increased t o  about a tb ird in  bulk, tben return it This method will  produce nitrate ( I f  s ilver of a better and 
to the sand bat h a n d  evaporate again to abo n t  hal f ;  after purer quality than generally bought o f  dealers. 
th is ponr t ile  solu tion i n to an evaporati ng dish and rinse .. • . . .. - ------
the flask w ith warm water and add the rinsing to the can · MISCELLANEOUS INVENTIONS. 

tents in the e ,'apomting dish, t llen add about 1 gr. 50 een - An improved end gate for w n gon bodies,  paten ted by Mr. 
tigr. of fine table sal t for each gramme or 1 Yz  dwt. for each Thomas D wyer, of Kendall,  Ill . , suppl ies  d ro p  end  gates 
dwt.  of  gold dissolved ; place it on 'tbe saI ld batb , st ir it well which may be turned down and supported in horizontal po
with a glass rod until perfcetly d ry, then allow it to cool , sitions to serve as platfor l l ls  for con ven i ence ill  sho" cI i ng 
when it wil l  be rpady for use, or to be poured in to small oats out o f  wagons. It may a l so bc t urned down i n  a ver
hottles for sale.  The 8 gra m m e  ur 5 d w t .  of gold used will  tical posi tion out of the way. Quadran tal wings wi th  �top 
real ize 24 bottles contain ing 1 gramme 01' 15 grains of chloride devices e n able t hese adjus t ll l en ts to he ea� i ly made, and h old 
of gold to each bottle and wi l l  pay well  for the tronble of the gate securdy w hen adjusted .  
preparation . The t;h l f lride of go ld  prepared in tbis  manner Mr. George T. Hed rick, of vVeaverton ,  Ky . . has patented 
will answer fOl' lllaking solutions for electro·gilding or for a n ozzle a nd stopper for gr ain bags. It  is met all ic', and the 
photographi c  purposes. bag is  gathered and attached to i t  by a draw s t r i n g'. The 

To make n i trate of sil ver, take granulated fine sil ver and stop per i s a met'll J ie· d isk w ith a spri ng  catch  which engages 
put in to a gLiss flask s imilar as us(·d for dissoh' ing gold,  in terrupted flanges on tbe i n t e rior of t he nozzle .  
pour pure n itric aeirl mixed w ith about hal f the quantity of A lock and latch combined,  patented hy Mr. Charlc-s F . 
warm water i n to the flask to eover well  the silver, place the Batt, of Phamixvi l le ,  Pa ,  is so const ructed that  the lock 
flask in a sand b'1tb over a gen t le  heat or into a vessel o� hot can not  be read i ly pickcd , and both t i le  bolt a n d  the latch can 

water, w L ich must be kept hot by placing over a spiri t lamp be operated by t h e  same l,ey .  It alw allows the latch to be 
until the acid ceases acting on  the s i lver ; if b i l ver remains thrown (lut of or i n to gea r  w i t h  the spi n el l e. 
nndissolved in the flas k ,  remove it from the sand and let it Mr. Earnest J. Krause, of Carl is le ,  Pa. , hns patented a 

CONTINUOUS-SLIDE LANTERN. 

fire cscape laddcr, whic h  provides means for 
adapt i ng the  b ookR of a ti re escape ladd er to 
window R i l l s  of all widths, and for hr.ld ing the 
l adder as firmly on narrow si l ls  as on broad 
on es. 

Mr. Orlando H. Jad w i n ,  of Brooklyn .  N. Y. ,  
has patented a n  imp roved cable  traction for 
street cars, A peculiar clutch attached to the 
car servps, at the w ill  o f  t be conductur, to attacb 
the car tu the travel ing cable, w h i ch runs  in a 
channel or trough formed in thc gronnd. De
vices are a,so su pplied to hold the  cal l ie  in posi
tion at street corner�, etc. The dam ping of the 
cable by the clutch i s  gradua l  and uniform. 

Mr. James Pardee, o f  P l l i l l i psbu rg-, Mon tana 

Terri tory , bas patented an  i m p rovement i n  ro
tary ore·roasting furn aces , i nt e n d ed to increase 
the capac i ty , effectivenes�, and w O l k i n g  econQ. 
mies of t.h is class o f  furnaees, a n d  m ore espe_ 
cial ly applicable to what is known as the How
ell rOfary fU l'll ac'e. The i m prove I n e n t  cOI� sists 
in a d iaph ragm or part it ion placed in the rear of 
the furnace feed pi pe, by w hich lll l'UnS the 
crushed are i s  given time to become heated and 
aggregated before d ropp i ng th rough the mov i ng 
curren t  of air and flame, a l l d  in this condi l ion 
is  nut carried by the draugh t i n to tile d ust cham
bers in such quanti t ies as huetofore,  

Mr. James M. Totten . of Sh : l ron , Wis. , has 
patented an improved adj llstabli> wrench. T h e  
shank has a socke ted mortised hlock at. the 
lower end , and a cross bol t pass ing t h rough the 
shank ,  which holds side �l i d in g pla tes. By 
sl iding out  tbe �ide sl iding plates frolll the b l ock 
and fa,tcning t llem by the bol t ,  t h e  wrench may 
he made to fit various sizes of nuts. 

Mr. Augu,;t W. Klamer, of  Cahoka,  Mo. , has 
paten t ed a draught equal izer for � i(l e rC': tp ing 
machines, A rectan gular  fra m e work i s  adjust
ably seeured to tll f' tongue or pole of t l i e  vehicle, 
projeet ing on one side t h ereof a l l d  carrv ing the 
WhIffletrees, t hereby :tfIord i l lg  t he  horses a pow er
ful leverage again st the  side pull  of the ma
chine.  

1111'. Charles Stein fels, of  Elizabet h ,  N. J. , l las 
patented u scre w polish i n g  macbine ,  w h ich auto· 
matically se izes and properly p resc, n t s  the heads 
of the screws to  polishing wheels, the scre w s  be_ 

cool ; then pour off the liquid into a porcelain dish ,  add a 1 i n g  fed to the machine in m ass. 
little more acid  to the remaining �ilver in the flask, and place

' M r. Beinrich Trenk, of Berl in ,  Germ any, has patented a 
it again over heat until dissolution of s i lver ceases , and keep composition for use in tan n i ng' .  consisti ng of a conce n t rated 
on repeati ng' the deca n ting an d adding until al l  the s i lver is so lu t ion of crude t artar or argo!, to wh ich a �ma J i  quantity 
dissolvt'd. By t his metborl an excess of ac id b avoided. of chlorid e  of z inc or a l l alogous chlo rid (, ha"  becn adJed. 
After the solution has cool ed add t o  it about hal f  its quan · This co.mpusi t i on i s  used after the h ides  or sk ins have been 
tity o f  water and filter i t  t hrough asbest03 broken up a nd t reated by the tanning l i quor , and i t s  act ion is to make the 
placed in the fil ter in the neck of  the funnel ; aft.er fi lter i ng fin ished leather more densc and com pact. 
pou r  into an evapurating dish and place i t  on a heated sand A hi t ch i ng stra p, pat ented by !\II'. Joh n D. S to t l emeyer , of 
bath and evaporate until  yon perceive a light SC U ITI  on the Hancock, 1I1cl . ,  prev e n t s  horses, w h en b i tched, frum falling, 
surface of the liquid, wben it is removed and allowed 1 0 a n d  assists them in  recovering thCll' feet whcn dow n .  A 
cool , and when n early cold is placed on icc covered over II port ion of t he  stra p  is m ad e of  a st r(;ng stri p of clast i c rnb
and . left u ncl i�tul'bed. for twenty four  hours, when cryst:l1 s bel', p rovided with a snap houk, and suitab ly at tached to tbe 
of m t.rate of Silver Will form ; the crystals are removed W I th lenther portion of t he str!'p. 
a pair of plat i n u m  pincers in to a glass fn n n el placed in to I n  an apparatus  for watering stock, pat en ted by :Mr, James 
the ne(�k of a bottle, and as soon as the crystals have g i ven Ray, of H n n tsvil le ,  Mo. , a t rough or  receiver is providcd 
over dripping pour quickly about an ounce of water oyer with a devkc whereby water flowing into i t  from a pipe is 
tbe c ryst als, and a fter done drippi n g  repeat it tw ice morc ; automaticnl ly prevented from flowing as soon as the water 
take t he crystals out of the funnel and spread them out QI1 reaches a prescribed level in the trough . The t roughs may 
8. china plate and place on a w a rm st ove to d ry. Pour then he arrltllged in a series, del h'eri ng water onc to anotller, in 
the wasbingR of the crys t als back to the remain ing  silver such m a n n er t h n t  none  shall be I\' l I sted by overflo w. A 
solution not yet crystal l ized, evaporate and fi lter tbe same novel nl'ran!!em�nt of float l evel' valves and float valves is 
as before and Ret by to cr.vstall i ze,  and r('peat thp process used to accom pl ish the end sought. 
un til nearly all the �i1ver is disposed of,  The small remain- A ('heese cu�ter, patented by MI'. Lionel .J. Smith, of 
d(,r of silver solution may be decomposed into chloride of Peshtigo, Wis. , is so constrncted that cheeses can be easily, 
silver by adding gradually small quan t ities of salt water. accurately, and quickly cut into pieces of any desired size. 
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IMPROVED AIR BRAKE. 

The construction of the brake shown in the annexed en· 
graving is exceedingly simple, all unnecessary complication 
having been carefully avoided. As a consequence the first 
cost has been greatly lessened, the weight diminished , and 
the friction reduced, so that the apparatus may be made 
smaller than tbe ordinary form without detracting from its 
efficiency. The amount of the reduction of the wcight 
amounts to about 140 lb. , and the moving 
parts are reduced to a simple lever and a pis· 
ton. 

The arrangement of the mechanism is clear
ly shown in the engraving. The air cylinder 
receives air under pressure from a pipe ex· 
tcnding from the engine through the enti re 
length of the train . The forked end of the 
piston rod is connected with the lever by a 
pin passing through the fork and through a 
slot in the lever. The lever is retracted by a 
spring after being moved by the pist on. Op
posite ends of the lever are con nected with 
the brakes at opposite ends of the car by the 
usual brake rods. 

This simple mechanism may as readily be 
operated by a vacuum as by air pressure. 

The piston is moved more or less, and with 
greater or less force according as the air 
pressure is increased or diminished ,  and the 

J titufifi t �mtritau . 
supply between the ordinary meal hours. The crane is 
made to lift and propel with a load of five tons at a radius 
of 16 feet, and will lift heavier weights at a proportionat.ely 
less radius, the power of the engine and strength of the 
gearing being such as to allow it to do this. The above 
mentioned weight can be lifted without fastening the crane 
down to tbe rails by means of clips. All the motions are 
within easy reach and control of one man, and the design 

GLENN'S AIR BRAKE. 

[FEBRUARY 1 2, 1 88 1 . 
Mr. James Smith, of Thornliebank, county of Renfrew, 

North Britain, has patented a dye and bleach vat more espe
cially designed for the series of processes known in calico 
printing as dunging or treatment with dung substitute, but 
which is also applicable to bleaching and dyeing processes, 
etc. The apparatus is claimed to be far more convenient 
and compact than that heretofore used. 

Mr. Heinrich Trenk, of Berlin, Germany, has patented a 
composition for tanning hides and skins. 
Two solutions are employed, mixed in the pro
portion: of two of the first to une of the 
second. The first sol ution is composed of 
25 parts pyroligneous acid, 25 parts chromate 
of alumina, in 1,000 parts of water. The 
second is a concentrated solution of crude 
tartar and a small quantity of chloride of 
zinc or analogous salt. 

Mr. John McLeod, of Auckland, New Zea

land, has invented a sel f-adjusting mast which 
is intended to increase the Rafety and improve 
the sailing qualities of boats and vessels. 
The mast is hung on trunni ons on a thwart of 
a boat or beams of a larger vessel, and its foot 
rests on a curved tube with strong . springs 
coiled around it. A counterbalance is se
cured about the foot of the mast to increase 
the inertia and to operate as self·adjusting 
ballast, and strong Rprings are also attached 

brakes of the entire train are under t h e  control of the eu- generally is excellent. The total weight of the crane i� tu the shroUtls to assist in holding the mast in an upright 
gineer . 

.Further information may be obtained uy addressing 
Messrs. Glenn, Cole & Jaques, Ottumwa, Iowa. 

--- --� .. �-.��--------
LOCOMOTIVE STEAM CRANE. 

We give engravings of a locomotive steam crane designed 
and constructed by MI' .  Thomas Smith, Steam Crane W orks.  
Rod ley,  near Leeds. which - is now working at the Barrow 
Shipbuilding Co. 's  Works, and where it is employed in 
the erecting and fitting shops, also in the yard for shunting 
purposes. This pattern of crane was originally designed 
for Messrs. Pawson Brothers,  of Morley, near Leeds, who 
have had one at w ork for a 
period of five months, load
ing material into ordinary 
railway trucks, and also for 
drawing two fully loaded 
trucks up an incline of 1 in 
20, at the rate of four miles 
per hour, a distance of a quar
ter of a mile, the distance 
traveled altogether (and on 
which there are some sharp 
curve�) from their works on 
tu th e mai n  line being about 
a mile. The crane is fitted 
w ith two speeds for propel
ling (this motion being spe
cially designed to meet 'the 
requiremsuts of the case) 
quick and slow;  the quick 
speed travel8 at the rate of 
seven miles per hour with a 
less weight or on the level 
road . To obviate the shock 
to the �pur gearing, India. 
rubber springs are placed over 
the axle boxes, and the wheel 
base is such as to allow the 
crane to travel easily over 
ordinary curves. The gauge 
is the usnal rail way gauge. 

The crane has single pur
chase hoisting motion , titted 
with a powerful friction brake 
and catch , so that when re
quired tue crane can be pro· 
pel led with the load suspend· 
ed. The revolving motion is 
worked with a double friction 
cone, so that the crane can 
be made to revolve in either 
direction w ithout stopping or 
reversing the engine, and to 
keep the crane from slewing 
round when on the incline, a 
small brake is attached on 
the first motion shaft. All 
the gearing is of the best cru· 
cible cast steel, and the cen
tral pillar is of best forged 
scrap iron. 

twenty tons. -Engineering. position. 
.. , • I • A pocket register for recording one's daily expenses bas 

RECENT INVENTIONS. been patented by Mr. Frederick Horn, of St. Lou is, Mo. 
lYIr. George Egart, of Mooleyville, Ky. , has patented a Two small d i sks are ma rked with nu merals on tbeir outer 

combined apple parer, corer, and slicer, by which the apples faces, placed back to back an d united at their edges for 
are pared as the mechanism is moved in one direction, and about three-quarters of their circumference. A movable disk 
cored and sliced as. the mechanism is moved' in the oth er di- that may be held fixed by a spring, has numbers, lines, 
l'cction. The construction is very ingenious. and i ndentations on aud ab;)ut its edge, and is inserted on a 

An i mproved neck yoke tip, patented by :Mr. Charles pivot between the fixed disks. By turning the movaule disk 
Schuman, of Rockford, Ill . ,  is both ornamental and useful .  the amounts of separate expe n d itures are added to those 
It permits the use of brass, or other metal that can be previously recorded. 
plated, for the ferrule plate or ring, while using iron for A root cutter, for cutti ng  roots of  trees, patented by 

Mr. Th omas Davies, of Fall 
River, Mass. , may be used 
for the cutt ing of  roots in 
felling trees without d ulling 
the cutters, for cutting limbs 
from fallen trees, for splitting 
wood, and other purposes. 

A water indicator for boil
ers, patented by Mr. John 
Bridges, of Leon, Io wa, con· 
sists of an arrangement of 

float pipes, levers, and an in
dicator, which operate in 
combination with a water 
supply tank, feed pump, and 
boiler for automatically regu
lating the height of water in 
the boiler and indicating the 
water level. 

Mr. Louis D. Clairoux, of 

Detroit, Mich. ,  has patented 
a fruit gathering apparatus, 
which consists in a novel con
struction, arrangement, and 
combination of a framework, 
apron , trough, and other de· 
vices, wh ich provide for read i
ly applying the apparatus to 
a tree and adjusting it to dif
ferent positions. The fruit 
is received upon the yielding 
surface of the flexible apron, 
and, rolling to the center, 
passes into a t rough, which 

conveys it, without bruising, 
to the ground. 

An apparatus for conve
niently retailing nails, nuts, 
an(l other articles sold by the 
pound and which facilitates 
the handling of such goods 
in getting them out and 
weighing them,  has been pa_ 
ten ted by Messrs. Henry C. 
Draper and Thomas Bowyer, 

The engines consist of a 
pair of cylinders 8 inches in 

LOCOMOTIVE STEAM CRANE AT THE BARROW SHIPBUILDING COMPANY'S WORKS. 

, of Oswego, Kansas. The re
ceptacles which hold the arti
cles are hung on trunnions 
in a novel sort of frame, so 
that they can be turned down 
into a horizontal position for 

diameter by 10 inches stroke, and are each fitted with link reo 
versing motion, and crank shaft of steel. All the bear
ings are bushed with phosphor-bronze, and are adjustable. 
The boiler is of the ordinary vertical type, with three cross 
tubes through the fire box ; tbe internal parts being of best 
Yorkshire iron. All the vertical seams are double riveted, 
and all the rivet holes are drilled in position. The boiler is 
fitted with the usual mountings. and also with a feed pu mp 
and a Giffard's injector. The tank is capable of holding a 
large supply of water, a great desideratum in a crane of this 
description, as it avoids the necessity of baving to go for a 

the more effective employ
the loop ; and also permits finishing the ferrule or plate in ment uf the scoop or other i mplement used to take them 
a lathe. Tbe invention consists of a ring with a recess and out. 
a loop with a hook at one end, the hook end of the loop A device for extracting cartridge shells, patented by James 
being placed in the recess of the ring, both ring and loop F. Marvin, of Fort McDowell ,  Arizona Territory, provides 
being then driven over the end of the neck and secured a means whereby, when the heads are pulled off of car
by a screw or rivet passed through the free end of the loop. tridges, the shells may be easily extracted. A slotted ex-

Mr. Seymour Van Nostrand, of Stormville, N. Y. , has pa- panding tube, with flanges and shoulders, and an expanding 
tented a vehicle spring, claimed to be of superior elasticity [pin, is inserted into the shell . The closing of the breech ex
and strength, and having the important feature that by inge- pands the device into engagement with the metal of the shell, 
nious devices the elasticity of the spring can be increased and when the breech is again opened the whole is e�tracted 
or diminished at will to suit different loadfl. to�etber. 
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HELlIET CRESTS. 

The helmet crests are very curious birds, and are at once 
known by tlJe singular pointed plume which crowns the top 
of the head . and the long beard-like appendage to the chin. 
They all live at a very considerable elevation, inhabi ting 
local i ties of such extreme inclemency tlJat few persons 
would think of looking for a humming bird in such frozen 
regions. There are several species of bel met crest, and 
their habits are well described by Mr. Linden, tbe di�coverer 
of Linden's helmet crest, in a letter written to Mr. Gould, 
and publ ished in his monograph of the humming birds. 

.. I met with this species for the first time iu August, 1842, 
while ascending the Sierra Nevada de Merida, the crests of 
which are the most elevated of the eastern part of tlJe 001'
dilleras of Colombia. It inhabits the regions immediately 
iJeneath the line of perpetual congelation, at an elevation of 
from 1 2,000 to 1 3,000 feet above tlJc level of tbe sea. Messrs. 
Funck and Schlim fOllnd it equally abundant in tbe Paramos, 
ncar the Sierra Nevada, at the comparatively low elevation 
of 9,000 feet. It appem'S to be confined to the regions be
tween the eighth and ninth degrees 
of north latitude_ 

,. It occasionally feeds upon the 
thinly-scattered shrubs of this icy 
region, sucb as the hypericum, myr
tus, daphne, arborescent espeletias, 
and towards the lower limit on be
jarias, but most frequently upon the 
projecti ng ledges of rocks near to 
the snow. Its fiight is swift, but 
very short ; when it leaves the spot 
upon which it has been perched, it 
launcbes i tself obliquely down ward, 
uttering at the same time a plain
tive whistling sound, which is also 
occasionally uttered while perched, 
as well as I can recollect. I have 
never heard it produce the hum
ming sound made by several other 
members of the same group, nor 
does it partake of their joyous spirit 
or perpetual activity. Neither my
self nor Messrs. Funck and Schlim 
were able to discover its nest, at
tilough we all made a most diligent 
search. 

" Its food appears principally to 
consist of miuute insects, all the 
specimens we procured having their 
stomachs filled with small flies. " 

The head and neck of the adult 
male are black, a line of white run· 
n ing  along the center. The long 
p lumes of the throat are white. 
Round the neck and the back of 
the head runs a broad white band. 
The upper surface of the body and 
the two central tail feathers are 
broTJze-green, and the other featbers 
are a warm reddish bronze, having 
the basal half of their shafts white. 
The under surface is a dim brown
ish bronze. The length of the male 
bird is about five and a quarter 
inches. The female is coppery 
brown upon the head and upper 
surface of the body, and there is no 
helmet like plume on the head nor 
beard-like tuft on the chin. The 
throat is coppery brown, covered 
with whitc mottl ings, and the flanks 
are coppery brown washed with 
green. The length of the female is 
about o u e  inch less than that of her 
mflte. - Wood's Natural History. 

-_ .. 
Novel Employment oC Ele

phan ts. 

J citutifit �mtritan. 
nually, and Dr. Fox predicted that some day tbe boy would 
become an entirely white negro. His diagnosis of the 
disease was leucodermis, and he said it was not rare, as balf 
a dozen entirely or nearly white negroes, he presumed, 
could be found in this ci ty. The disease was one, like albi
nism, to which all races and many animals are subject. But 
most cases of white crows, blackbirds, rats, mice, and ele
phants are cases of albinism. Albinism differs from l eu
codermis in that it is congenital, and patches do not increase 
or decrease. Cbildren of an albino negress and a black 
negro are always either entirely white or entirely black. 

• • • • • 
The ltIastodon. 

Prof. G . . C. Brodhead contributes to the Kansas City Re

view an interesting paper, in which he enumerates all the 
discoveries that have been made of mastodon remains in tile 
United States. This huge animal appears to have had a 
wide range in this country in past ages. The earliest record 
that we have of the finding of the bones of the mastodon is 
contained in a letter from Cotton or Increase Mather to tbe 

I03 
in his district. Three other Boston companies have entered 
the field,  one having contracted for ten wells, the other two  
for three wells each , so  that in the course of  the year i t  is 
expected that twenty-eigbt wells will go down. The Cape 
Breton oil is a heavy lubricating oil. 

.. . . .  ., 
IJnproved Caustic. 

It sometimes becomes necessary to remove certain morbid 
growths in the throat and elsewhere, and for this purpose a 
stick of fused nitrate of silver secured in a quill is gener
ally employed. Unfortunately it not unfrequently happens 
that the caustic breaks off and slips down the throat. To 
prevent this a Hussian surgeon melts together  5 parts nitrate 
of silver and 1 part nitrate of lead. This composit ion does 
not break easily, and can be sharpened like a lead pencil. 
It  should be fastened in a quill made of metallic aluminum, 
which is not corroded by the caustic as metallic silver is. 

. .... -- - - -.. --............... -4 .. _-----
Jo�eph Smith's Tree Root Mu seulll. 

Mr. George Jacob Holyoke describes, in the Manchester 
Oo-{)perative News, a remarkable mu

Recently, at Bridgeport, Conn. , 
a switch locomotive having run off 
the track, two of Barnum's largest 
elephants were brought out anu 

LINDEN'S HELMET CREST OR BLACK WARRIOR,-( Oxypoyon Lindenii. l 

seum of oddities carved out of lau
rel roots by J oseph Smith, Wiosa
hickon , Pa. , the most original thing 
he saw in America. Mr. Holyoke 
expected, from his early acquaint
ance with the man, to find tile mu
seum commonplace and preten
tious. Instead he found a number 
of rooms bearing the appearance of 
a forest of ingenuity, which a day's 
study would not exhaust. There 
was nothing tricky about it. Its 
objects were as unexpected as the 
scenes ill the Garden of Eden must 
have been to Adam. Noah's ark 
never contained s uc h creatures. 
Dore never produced a wanderi ng 
Jew so weird al:' the laurel Hebrew 
who strode through these mimic 
woods. Scenes from the Old Testa
ment, groups of American orators, 
statesmen, and railway directors 
started up in the strange under
wood, or held forth in the branches 
of trees. Dr. Darwin would re
quire a new theory of evolution to 
account for the wonderful creatures 
-beasts, birdR, and insects-which 
c o n f r o n t  you everywhere. An 
American Dante, if there be such a 
one, might find ample material for 
a new poem in this wooden inferno. 
The mind of man never conceived 
sucb grotesque creatures before ; 
yet this was the work of an old agi
tator, executed between his seven
tieth and eightieth year, with no 
material but roots of trees, w i th no 
instrument but his pocketknife and 
a pot of paint, and no resources but 
his marvelous imagination .  There 
were snakes that would fill you 
with terror ; stump orators that 
would convulse you with laughter. 
His Satanic Majesty s t r o d e  on 
horseback ; Mrs. Beelzebub is the 
quaintest old l a d y  conceivable. 
The foreign devils all had a special 
individuality. There was the Mo
hammedan devil, the Indian devil 
practic ing the Grecian bend. tbe 
Russian devil eating a broiled Turk, 
tbe Irish devil bound for DOll ny
brook Fair, the French devil prac
ticing polka, the Dutch devil calling 
for some beer, the Chinese devil de
livering a Fourth of July oration. 
Mr. Holyoke saw no American 
devi l ,  and hoped we were witilout 
oue. Mr. Smith 's description of his 
creations endowed every creature 

made to push the locomotive with their beads. They suc
ceeded in righting the machin e  after one or two attempts, 
but their exposure to the winter an gave the animals bad 
colds, and to cure them it was necessary to give tbem seve
ral gallons of whisky. 

Royal Society of London, between 1650 and 1700, describ
ing the portions of the skeleton of one of these animals dis
covered near Albany, N. Y. Since that period skeletons 
nearly entire, detached bones, teeth, etc. , of the mastodon, 
bave been found in nearly every State in the U niou, including 

... , • , _ those of the Pacific slope. The evidence thus far obtained 
White Negroes_ !roes to show that the mastodon first appeared in America in 

At a recent clinical lecture at the College of Physicians Mioeene times, was abundant in the Pliocene, and l ingered 
an(l Surgeons, Professor George Fox intoduced the " Afri - until tbe close of the Glacial period, and disappeared in the 
can leopard boy " now on exhibition in this city. Accord- early Loess. We also find that he roamed at w ill from 
ing to Dr. Fox the boy is eleven years old and of pure negro Canada to South America, being found as far north as 66° 
parentage, and at birth wa'; entirely black. White patches N. latitude on our Western Coast. 
began to appear on his hody wheu he was three years old, --� -- . -...... -' ............. ------
until now a large part of his arms, chest, abdomen, and legs, C a pe Breto n 011 Wells. 
in irregular blotches is white, and the skin around the The oil belt at Lake Ainslie, Cape Breton , is being pros-
blotches is a cafe au lait color. There is also a white spot pected with considerable promise. The Cape Breton Oil 
on his forehead, extending several inches back on his head, I and Mining Company are now sinking a well hal f a mile 
and the hair on the white spot is also white, although as from the western shore of the lake, and have reached a depth 
kinky as a colored boy's bair should be. Except as to color, of 1 ,000 feet. 'rhe prospects are said to be good, the oil 
the skin is entirely normal. The face, neck, hands, feet, and being of a quality exceptionally valuahle. The local man
ba.ck are entirely black. The wbite area is iucrellsing IIU- ager of the company intends, he /lays, to sink twelve wells 

with living attributes. He illustrated his favorite doctrine 
of man being the creature of  circumstances, by saying i t  
was coming to l ive in Schuylkill County whicb first devel
oped in him the latent slumbering organ of rootology. 

" 4 . ' . 
Dnst and Fog.-Beneficlal Eft'ects oC Smoke • 

Mr. John Aitken recently read a paper before the Royal 
Society of Edinburgh on the OrIgin of fogs, mists, and 
clouds. From a great number of experiments with moist 
air at different temperatures, to determine tbe conditions 
which produce condensation of water vapor, he concludes 
that whenever water vapor condenses in the atmosphere, it 
always does so on some st)lid nucleus ; that dust particles in 
t he air form the nuclei on which the vapor condenses ; tbat 
if t bere were no dust there would be no fogs, no clouds, no 
mists, and probably no rain ; and that the supersaturated air 
would convert every object on the surface of the earth into 
a conden3er on whicb it would deposit as dew ; lastly, that 
our breath, when It becomes visible on a frosty morning, 
and every puff of steam, as it escapes into the all' from an 
engine, show tbe impure aud dusty state of the atmosphere. 
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These resul ts have been verified at temperatures as low as I'lightly smaller and less powerful. The coast defenders are vessels of third class ; twelve transports, and twe lve small 
14° Fah. ,  at which, however, t here was little cloudiness pro· im provements on our monitors in size, speed . and armament. ships for local service, a programme which is rapidly being 
duced , owing to the small  amount of vapor in air so cold. Most of the old-type iron broadside ships are larger than our carried out, as already shown. 
The sources of this dust are many and various ; for instance, Tennessee ; are armoreli-, carry guns from 6� to 12 tons, and Two years ago the Russian Navy included thirty-one 
finely ground stone from the surface of the earth, the ash can stflam from 12 to 15 knots. armored ships and a couple of hundred other vessels. The 
of exploded meteorites, and l iving germs. Mr. Aitken The lately built unarmored ships of the Brit ish Navy i n- armored ships were : frigates, 6 ;  battery ships, 3; turret 
showed ex peri mental ly that, by simply heating any sub- i elude three iron frigates, six; iron corvet tes, two s teel d ispatch ships, 5 ;  l'opoffkas, 2; double turret monitors, 3 ;  single 
stance, such a� a piece of  glas�, i ron,  or wood, a fume of i vessels, nine stpel and iron corl'ettes, six composite corvettes, turret monitors ,  12. The more powerful of the Russian war 
�olid particles was given off, wh ich, when carried along with : fourteen fi rst-class composite sloops, and six second-class, ships have been launched since 1874. The double turret 
pure air into a receiver, gave rise to a dense fog mixed with i with ·a hund l'ed composite gun vessel s  and gun boats. The ship, Peter the Great, is 330 feet long, is of 9,5 1 0  tons dis
steam. So delicate is this te�t, that the hundredth of a grain I frigates steam from 15 to 16 knots ; the first · class corvettes placement, carries four 4O-ton guns, and has made 13 k nots. 
of iron w ire will, when healed , produce a disti n ct haziness from 13 to 15 knot s ;  the second-class 11 knots ; the dispatch The Knntz Minin is another powerful sh ip, 389 feet long, 
in the receiver. By far tile most active source of these fog- boats, hoth as large 0 1' larger than the Tren ton, have exceeded 5,800 tous displacement, and carries four 28 ton guns, 
producing particles i s ,  however, the smoke and sulphur 18 knots. mounted in pairs en barbette. The two Popoffkas are float
given off hy our coal fi res ; and as even gas grr.les will  not The old-type steain cru isers of wood and iron in the gene- ing citadels of circular form, designed for service in shallow 
prevent the emission of  these part icle8 , Mr. Ai tken th inks ral service fleet are by no means of small importance, though water. The latest novelty is the turbot-sha ped L i yadia, os· 
i t  iiil hopeless to expect that London, and other large c i t ies they do not properly fall within the  seope of this article. tensibly a yacht for the Czar, but doubtless in tended , in case 
where in  such fuel is used, can ever be free from fogs. How- This fleet compri ses fi ftepn ships ( ,f the line, twelve frigates, of need, to  be heavily armored nnd a rmed for naval uses. 
ever, inasm uch as more perfect combustion wi l l  prevent the twenty corvettes, ten sloops, thirteen troop shi p�, supply During the past fi ve or six years RIl�,ia hns also been ex
discharge of soot lIakes, these fogs may be re l l dered whiter, ships, dIspatch steamers, yachts ,  surveying  vessel s, etc. pending large sums on unarmored fast cru ising ships, this 
purer, and therefore more wholesome, by the use of gas The new fight ing fleet of France practical ly datel'! from arm of the navy having already become fo rmidable. 
gru.te�, slIch as that recommended by Dr. Siemens. Mr. 1872, when a programme was drawn up for the constl'Ue:tion The armored fleet of  Austria con tain� but three or four  
Aitken also drew attention 1 0  the deodorizing and antisep- of 217 vessels o f  various types, cost iug in all upward of vessels older than 1870. It compriscs th ree redoubt frigates, 
tic powers of smoke and sul phur, w ldeh, he thinks, probs- $ 1 2 1 . 000, 000. The finished armored vessl'ls comprise eight 276 to 302 feet i ll length ,  5,940 to 7 ,39:1 tons displacement, 
bly operate beneficially in Il: i l l i ng  the deadly germ� and dis- sea going ships of the first class, iron 0 1' iron and steel rams, armed with 10 and 11 inch Krupp guns  (18 to  28 tons), and 
i n fect ing the foul smel l s  which c l i ng about. the stagnant air from al l to 322 feet in length, from 8, W3 t o  10,332 tons dis- able to make from 13 to 14 knots ; five ca:;emate frigates, 222 
of fogs, and suggests caution lest, by suppressing smoke, placement, and of speeds ranging from 13 to 14�� knots ;  to 275 feet in length ; three broadside frigates, of 197 
we subsl itute a greater evil for a l esser one. seven or eight sea-going shi ps of the second class, about 250 and 253 feet length ; t wo moni tors, and cne  citadel �hip . 

.. • • I .. feet in length, from 4 ,00:> to 6,000 tons displacement, and The smaller frigates are armed w i th 7 and 8 inch �uns, and 
'IRE NAVIES OF EUROPE.-TEN YEARS' PROGRESS IN speeds of from 13  to 1-1 knots ; fifteen coast defenders, make from 11 to 13 knots. The hst ment ioned vessel carries 

SHIPS OF WAR, from 2 1 6  to 241 feet in length ; sixteen first-class wood and two 1 7  inch Armstrong guns. The u n armored lIeet con la ins  
In recen t igsue� of this paper considerable space has  been iron sh i ps of  old  types, and eight of second-class, the  former a considerable nu mber of recent cruisers of fai l' speed and 

gi ven to the  consideration of our coastwIse and marit ime from 2·-,2 to 284 feet in length, the lattpr 230 feet. All  of efficiency. 
defenselessness, and to the pressing need of attention to OUr these ships are armed with breecb-loading rifled guns. When The navy of Holland is chiefly stronrr for defensive pur
na l'al weakness. Mr. King's table was made two first-class sea-going ships poses, and comprises but two  sea-going armored ships_ The 

The P:lst decade has heen a period of remarkable activity were building, each to carry three 100-ton gnns.  All the armored ships of Spain are few and  of small i mportance 
and cre:tt ive progre9� in all the navy yaros of  the  world save 

I :'!'rench sea-going armored ships are rigged ; the mastless ves compared with those of other E uropea n powers. The lbt  
our,s. Du ring this  t ime the great powers of Europe have sels for coast defense include six tnrreted vessels ;  a l l  the rest includes 138 vessels of  al l  k inds, but there are no  modern sea
sub,slant ial ly reconstrueted thl' ir navies on a scale previously are on the broadside principle, 01' have the broadside and going armor-clads and no cruisers of the  rapid type. Den
undreamed of ; and en'n the third and fourth rate powers of turret principles combinl'd. The heaviest guns are mounted mark has launehed two iron-clads since 1873, the frigat e  
the  world h:Jve so i ncreased their war fleets M to place us  in en barbette. Both the armored and  unarmored modern ships Odin ,  carrying four 18·tou guns ; and  thc  hroadside, case · 
a decidedly precarions position navally should a controversy hal'e the ram bow. . mated, cen tral battery shi p  Helgolnnd , launched in 187::l. 
with e i ther 0"1' any o f  thl'm sudden ly  arise. There is happily Of the latter type of vessels the programme of 1872 con- The half dozen other armored vessels arc old . The Swedish 
1 10  present ind icati on of foreign war, but a war is always templated eight first-class, eight second-class, and eig-hteen navy is designed chiefly for coast defem:c. This arm com 
po�sih le ; an cl it i I I -hecomes the riche�t nation in the world third-class cruisers, eighteen dispatch vessels, thirty-two prises four armored monitors, ten armored gunbo!1ts, and 
to be doing noth ing for the protection o f  t he  exposed wealth gun boats, and thirty-five transports. A large portion of about a h undrpd other vessels of all sorts. The navy proper 
of its seaports, or for putt i ng  itself in position to command these are already afloat_ By 1885 it i s  expected that the en- comprises 38 unarmored vessels. Portugal l ias one armored 
respecl-the sure�t guaran tee of peace. tire fleet will consist of new vessels of  the most approved ship, ten screw corvettes, nine gunboats , and half a dozen 

According to  the recent report of the Navy Department I modern types armed with the best modern guns, all in per- sailing vessels, transports, etc. Norway has four m(Jnitor�, 
the strength (more correctly, weaknes�) of the United States I fect condition for service. one frigate, four corvettes, and about a hundred gunboats 
Navy is sUUlmed np as fol lolVs : The list of the old-type steam cru isers, mostly of wood, and other small vessels. Greece Ims fi fteen vessels, i ncllld -

In Comm ission-Steamers, 29, sail ing sh ips, 4 ;  monitors, I gi ven by Lieutenant Very (" Navies of the  World, "  by Lieut. ing two ironclads. Turkey has vessels  enough to rank 
8 ;  torpedo b()at�, 2 ;  total , 43. In Ord i nary-Steamer�, 18 ; , Edward W. Very, U. S. N. New York : John Wiley & among the naval powers, but lacks money and officers to 
�ail ing ves>els , 8 ;  monitors, 7; steamers, 3; sai i ing shi ps, I Sons. 1S8!}), includes nine ships of the line, six frigates, make them effective. Fi fteen of her ships are large and 
3 ;  monitors, 1 ;  steamer, 1 ; sail ing sh ips, 3. On Stocks - I  ten corvettes, twenty one sloops, eleven dispatch vessels, and fairly armed. 
Steamers, 5 ,  sail i ng  ship, 1 ;  monitor�, 4; i ronela(l , 3. Re- '

I 
forty- two transports. The chief lesson taught by the costly naval experiments of 

pairing-Steamers, 9. At Naval Academy-Sai l ing ships, 3 ;  The fleets. of Gel'many aud Italy are almost entirely the EUI'opean powers during the past decade-a lcsson w h i ch 
monitors, 1 .  Publ ic  Marine  School-Sail ing �hip, 1. Tugs , work of the past decade or so. It is only sin�e 1860 that I he Uni ted States can profit by-seems to be the inexpedi
�f all kinds at yards and stations,  25. Total number of Germany has had any navy at all, to speak of, and since 1873 ency of bu i lding h uge floating fortresses at enormous cost. 
vessels, 139. that al lY attempt has been made to acquire a navy commen- The power of guns can be increased more rapidly than the 

Of these vessp is ,  constituting the general service fleet, six surate with the importance of the em pire on land. The ability of ships to withstand them ; and the greater the tar
are double-turreted armor bel ted monitors, only o l le  of which ! armored ships afloat 01' building comprise six casemate shi ps, get the greater the chance of being h i t, and the greater the: 
is fi n i shed or ncar completi on-the  rest are rotting on the : 21a to 28:> feet in  length , 7,135 to 7, 560 tons displacement, loss of  life and property when a crush ing hlow lllls been 
stocks ; fi fteen are single turreted monitors built from fifteen : speed of 14  knots, find armed with Krupp guns of irom 18 to 36 !!truck. 
to eighteen years ago, and now prlLctically wortl1less ; five II tons ;  two armor-belted turret shipS. with casemate around For defense against the largest c lass of i ronclads we need 
are unarmored screw steamers (frig,ttes), the youngest, the turret, 298 and 308 feet in length , about 6,500 tons d i splace- properly placed stationary coast defenders, the armor o f  
flag ship  Ten n!:s3cP, bp, i n.� fi ft een yenrs old ; twelve second- ment, 1 4  knots speed, and armed with Krupp guns, the which can b e  increased a s  the power  o f  the gUlls t o  b e  re
rate and twenty th i ni rate Clorvet te�, a l l  hut one se.cond-rate ! largest being of 18 ton s ;  three large broad� ide ships ; one sistecl is i n creased. The superior acc l l l'acy of fire pos�ible 
(the Trenton )  an d half a dozen .th ird-ra tes being ancient and 

I
I corvette, and eight or ten coast defenders, of 1,OJO tons diS- I in a land battery wi l l  make one heavy gll n ,  so placcd and 

of small value ; four  padd l e  steamers. al l  ancient ; two tor- placement and slow speed. The lat ter carry each a 36-ton guarded, more formidable than many guus  of equal weight 
pedo vessels, and a dozen smal l  gunboats, on ly two of which I Krupp gun, in a movable turret protected by an armor para- I on slJ ipboard. For na val purposes a large n u m her of smal l  
are yet armed. Some o f these vessels carry smal l  rifled guns I pet. None of  l hese wil l  be  able to m atch the  larger i ronclads 1 vessels of great speed, each carrying one  beavy gun ,  w il l  he 
(altered from smoothbores), and all arc slow, very few ex- \ of Englanu, or the Italian  Du i l i o  or Dandolo ; but will have ! more efficient than a fe w  largc armor clads of equal aggre-
cel'ding ten knots. i a strength sufficient , perhaps, to meet the French under any ! gate cost. 

The navy of Great Britain presents a remarkablc contrast. condit ions proffered. II 
.. � .  I • 

It now comprises, accordiug t o  the careful smnl lllary of Mr. I Tile modern u narmoreu ships of Germany include seven The Scientl11c A.merlcan. 

King (" War Sh ips and Navies of the World , "  by Cb ief  En- I fast iron .corvettes, 2,46:1 to 3,8 :3 tons dis rlacement ,  carI:ying . While
. 

the newapa;)c l' press of the day i�, for the mo.st p�rt . 
gineer J. W. King, U. S. N. 'Boston : · A. Will iams & Co. ! from 1 2  to 16 guns  each, having covered gun decks ; and ,ix i �nculcatlng more �f error t�an of �rut? In the publIc mllld 
1880), nearly four hundred ves�els of  al l kinds, cxcluding I open deck corvet,tes of 2, 169 tons displacemen t ;  three fast : In. �'egard to mClh�'11 tOPICS, cult1v.atmg the vulgar super
t.hose laid up or ·employed in permanent harbor service. I dispatch vpssels (16 knots), and fi ve Il"un boats. I s l l lIons by ci rculatmg every sen.sattonal �tor� about mad
These ves�els are d i vided i n to th ree classes : sh i ps for gre.at i :rhc modern war fleet of Italy date� from 1 877, and com- I  �tone

.
s and blood st�n:s and the l tke, and �l oatl

.ng over every 
naval battles, sh ips for coast defense, and unarmored crUlS- 1 prlses the m ost powerful and  heavIly armed vessel s ever l l epm t of  the desecllltlon o f  graves for anatomICal purposcs, 
ing vessel s. Of the first class of heav i ly armore(1 sea going t built. The Italian sh i ps are specially remarkable for the ! 

it is refresh ing to turn 1 0  the pages of the period�cal abo
.ve 

fip:hting sh ips,  armed w i th  powerful guns, there are n o w  I heavy gum;  they caITy aud their great speed. The broad- : named, an? � o o � }serve tha� when�ver m;dICal tOPICS are �n 
twenty-eight ,  carry ing 251 guns,  weighing- in all 4,493 ton�' 1 side ships !talia and Lepauto, now bui ld ing, are 40J� fcc t  f trodu�ed, It IS Wlt� the deSIgn of 1mpartmg the truth all� m
Eleven of the ironclads are sea-go ing  tu rret ships-ninl' mast- long. 13, 48) tons d isplacement ,  nre ex pected to  s team Hi culcatmg correct Were . Many years of growth have raIsed 
less and two rigged-and seve ;l tecn are broadside ships, of ! knots, n nd w i ll e�1Ch cany four 100-ton Armstrong gU l i S, i t he  �CIENTIFIC AMERICA::' to. the front. rank,

.
s� t�at there is 

which three are armor-belted c l'Uisers. The coa,t rlefen.ders : mounted in pairs en barbette, and 1 8  smaller guns. The mast- i nOL tn �ny co�ntry a puhh�atlOn supel'lor to It m Its sphere. 
n umber fifteen ,  and the iron broadside sh i ps of  the origi nal : l ess turret sh i p  Dui l io lacks an inch of 341 feet ; i r s disp lace- I �Paciflo Medical and SU1'f/lcal Jo urnal. 

type number ten.  In addit ion , two i ron-plal ed wooden sh ips ' ment is 10 ,40 1  tons;  it ca�rips four 100-ton guns, and makes , ... I .  I • 

remain serviceable. Thpsll are all large .h i p8 ; nearly all are i 15 knots. The unfinished Dandolo is in every respect its I PhotographiC EmulsIons. 

of reccnt construction , the average expenditure on new i counterpart. The four l ine of bat t l e  cruisers al ready alloat BY H.  W. VOGEL, BERLIN . 
ar�ored sh i p�, according to Mr. Ki ng, beinp: about fi fteen I are from 250 to 2(l:j feet long, and though ligh t ly armored I The essence of the  i :J ve l l tion con �i:,;ts in comhining gcla
mil lion dollars a year, wh i l e  nearly foul' mil l ions are spent I are heavily armed, two of the :n carrying one 23-ton and six : tine and bromide of silver with pyroxiline by the use of a 
on other new vessels _ The first-class tur ret ships range be- ! 1 8-ton guns, the other two carry ing six 18 ton gun!' and two , new sol vent, wh ich insures the homogeneous mixture of the 
tween 270 aud 330 feet in length ; 6,2):) to 1 1 , 406 tons dis- i 12-ton guns. There are besides one mon i tor �am , four float- ! two. The solvent  may be one of the inferior members of 
placement ; carry guns of from 2:) to 80 tons ; and can steam 1 ing batteries, and s ix broadside frigates, for coast defense , the fat.ty adds, such I1S formic,  acetic, propionic aeid ,  etc. , 
from 12�� to 15 knots an hour. The fi rst-class broadside I Rnd station service. The unarmored fleet numbers ten fast I or mixtures of the 811me al one or with alcohol, etc. Foul' 
ships are from 230 to 325 feet in length, and,  with one ex- I cruisers, of which tb ree are spcond-class corve t tes, foul' gun various methods of prod ucing the comhination are de 
ception . exceed 6,000 tons  d isphcement, r i s ing as h igh as  

I
' boats, and three torpedo I'essels .  By the decree of  I B i7 it scribed, of  which the  fi l'st is  a �  foll "ws : Ordinary gelatine 

9. 500 tonA. They carry guns  of from 12 to 25 tons, and all was determined to  have completed by 1 888 sixteen ships of  is dried aud d issolved warm in one of  the ahO'Te-mendonl'rt 

make better time than th" fastest Amel'ican corvettes, or be- war of the first class ; ten of second class foJ' local rle- acids, aud one per cent of pyl'oxi l ine dissolved in a similar 
t ween 12 and 15 knots. The armor bel ted ships are but fense, for cruisings, and for foreign stations ; and twenty acid is added. 

© 1881 SCIENTIFIC AMERICAN, INC



FEBRUARY 1 2, 1 88 1 .] 
Machinery aod (llvlllzation. 

Mr. Charles C. Coffin has been giving a series of lectures 
in the Lowell (Mass. ) Institute on our manufacturing indus 
triel' and the relation of invention to civilization. From the 
Boston A dvertise)' we make the folluwing extracts from one 
of th ese I ectu res : 

The first need of men in this world is for something to eat ; 
the second is for something to wear. The earliest historical 
allusion to the manufacture of textile fabrics is the simile in 
the oldest poem extant-t he Book of Job-the comparison of 
the swi ftness of time to the weaver's shuttle. The weaver's 
shuttle of tbe East and the l oom of the Orient through all 
the centurics have not changed . Throughout Asia, and even 
in some sectiong of Italy and Spain ,  the spindle of  to-day is 
like that which  Penelope deftly  twi rled when preparing gar
Juents for her ahsent lord. 'l'he lise of  machinery in the 
manu facture uf clothing bas been a powerful agency in mod
ern civilization. Out of the m ultitudinouR machines of the 
present century I select those for spinning and weaving to 
represent the progress of mech,mic art .  It is noteworthy 
fhat the first movement in free i ntel lectual thought in antago
nism to the dogmatism of the Middle Ageg and the first 
mechanism to re lkve woman from unceasing toil were coin
cident. During  those years in which Martin Luther, 
Melanchthon, and their compeers wcre awaking the world 
to a new intellectual and relig ious li fe ,  a German carpen 
ter constructed the spinn ing wheel , which made its ap
pearance about 1530. The knitting machine was the second 
invention-the  device of a young curate of  Nottingham, the 
Rev. W il l iam Lee ; and during those months when the May
flowel' was crossing t he  Atlan tic,  the first stockings knit by 
the machine were placed on the market . 

The lecturer commented upon the fact that the century 
following Lee's invention roll"d away without any invention. 
Men were giving thrir a t tention to  other things. The spirit 
of the age was against invention. The learned were lost in 
abstractions, were regardless of human needs, utterly igno
rant of the resources of nature to alleviate human woe or 

Dwelling houses are needed, stores, sbops for the grocer, I Bepalrlnlr lKeamel'S Out oC Dry Boek. 
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butcher, baker, joiner, mason , blacksmith-the whole fra- I Some weeks ago the steamship Queen , of the National 
ternity of trades and occupations. The first mill erected at Line, had her bow stove in by collision on the bay. To save 
Lowell was the beginning of a city to-day numbering be- the heavy cost of occupying the dry dock while the plates 
tween 50, 000 and 60, 000 inhabitants. It will be instructive were being made for repairing the breach , the Queen was 
in this connection to see what labor and capital together w ill towed to the Erie Basin, where the manager of the l i ne, Mr_ 
accomplish through the use of the energy of nature, in giv- Hurst, had the work done by means of a cofferdam , which 
ing va lue to raw materials. was built on the dock. The dam was ahout 25 feet. square, 

The Southern farmer plows his lands, casts I n the cotton and was simply a huge box without a cover. In one side of 
seed_ He sdls h is  crop at 12 cents per pound, obtaining I this box an aperture was cut into which the bow of the ves
a live l ihood by agricultural lubor. The operati ve in Lowell , sel exactly fitted . Then the box was sunk beneat h the 
by manufacturing it into muslin, may make it worth 80 steamship and raised under hel' bow so that it fitted �nugly 
cent s, by more del i cate mani pulation into lace -worth $1.  to her hull and the edges were calked . After the water had 
But before the process could be undertaken by the machin ist, been pumped out the workmen descended into the box or 
the i ron manufacturers were called upon to construct the cofferdam and rebuilt her bow_ This method of repairing, 
machinery. The ore which the miner dug from the ground, w hich'is an old but much neglected one, saved the company, 
and which he sol:l for 75 cents, the iron smelter sold for $5. Mr. Hurst is reported to say, just $26,000. 
The machini�t makes it worth $100. If instead of putt ing More recen tly the method has been applied t o  tbe iron 
it into spindles and wheels, it had been sold to the manufac- steamship Holland, of the same l ine. Mr. Hurst says : " In 
t urer of fine need les, l Ie  would have made it worth $l i , 800. tbe November gales she was all torn to pieces about the stern. 
The manufacturer (If watch springs would bave made it worth She is 451) feet long and is registered at 4, 000 tons bunlen. 
$2:0,Or.o ; or if he were to use it for pallet arbors it would No dry do"k in America could li ft bel'. She is at our dock at 
be worth $2, 577, 595. Past earn ings and present labor Houston street, NOIih Rivel·. I bad a coffer dam huilt in .Jer
together give this increased value to the 75 cents' worth of sey City and towed to tbe Holland. The dam if; 36 feet long, 
ore. 26 feet wide,  and 22 feet  deep. I sent a carpen ter into the 

Invention renders old things obsolete aud so is destruc - hold of the Holland, and he t ook measurements every 2 feet 
tive ; but there is a force more destructive than invention, a from keel to deck. He then went on the dock lind built a 
force that n ot only drives men from occupation, but upon fiat pattern the eiCact sbape of tbe vessel abont 1 0  feet from 
the instant consigns their costly macbines to destruction- her stern. The shape of the patt.ern was cut from or. e  side 
a force wielded almost wholly by the female sex-the force of the coffer dam. Then the coffer dam was towed to the 
of fashion, a power stronger than the com bined strength of vessel, heavy chains were thrown into her until she sank, 
inventors, manufacturers, and operatives. Not long ago the chains were then withdrawn .  and the dam rose to the 
every wuman in this audience quite l ikely regarded a boop . hull of the  steamship. The s tern fit ted perfe(·tly i n to the 
skirt as ne(,essary to make her wardrobe complete. Prob- apeliure, anti all was made snug. " The repairs w ill take 
ably not less t han 2.3 , 000, 0 )0 were manufactured per annum, till Fl'bruary 15. By that time the charge for dockage 
requiring an outlay of many millions of dollars for compli- would have amounted to over $30, 000, which is saved by the 
cated machinery, furnaees, and rolling mills for the founda- use of the coffer dam. 
tion of steel, manufactures for the weaving of tape, employ- ---......... , ........ , ...... ------

"- Large Iron Steamboat. to lift men to a higher plane of li fe. AnutlJer reason why ing many thousand operat ives ; but suddenly the idea 
inventions d id not CO�lle earli('r was that all christendom, gained possession of the temale mind that dress would be The Fall River Steamboat Company announce tbat a con
through the Middle Ages and dow n  to the beginn ing of the more graceful and pleasing to the eye WitllOUt them, and tract has been signed with John Roach & Son for the con
present century, was engaged in war. The conditions were they were upon the instant discarded, bringing about quick struction for them uf an iron steamboat, to be the largest ever 
all adverse to scientific rellearch. In 1781, just one hundrl'd destl'llction to the manufactures and loss of occupation to built for the Lung Island Sou nd trade, between New York 
years ago, came Watt's first working engine, with a con- the operati ves. and Fall River. Her length ovel' all, on deck, will be Sa5 

denser and the steam applied to propel the piston i ll both Invention is an educator. It begins with thought. Tbe feet ; length of hull , 380 feet ; ext reme breadth of uearn across 
directions. more thought put into his machine by the inventor the high:lr the guards. 87 feet ; breadth of beam of hull .  50 feet, and 

Aside from the very few wind and water mills, the the intelligence to operate it . )Iechanics has become a dis- 17 feet depth of hold. She w i l l  be buil t upon the cellular 
human race at the beginning of the present century was tinct prof'es�ion, requ i ring high m[\ lbematif' � ,  physicR. and system, that is, with two hull s-the most recent type of 
liv ing by i t s  own muscular energy, digging and delving.  t he  power of abstract thoug-lit. Trade and commerce recog- shipbuilding insuring safety-the cellular spaces at the 
spinning and weaving, with rude instrliments and mechan- n i ze the new profession by offering it tbcir h ighest pecuniary sides being two feet deep, and along the bottom three feet 
isms. rewards. It is the master mechanic, receiving h is salary of deep, between the hulls. The spaces between the two hnlls 

The world is  more eulightened n ow, but there are still $15,COO per annum, who is the cheapest employe of some will be divided into ninety-slx watertight compartments, 
many people who cannot see how the introduction of a ma- corporations in this country. Fifty years' ago, in 1830, the and, in addition, there will be six water-t ight bulkheads 
chine which will do the work of many men can be promotive spindles of the world were as follows : United St ates, 1 ,000,- from the inner hull to tbe main deck. The new boat will 
of the wel l being of tbe community. Imagiue yourselves 000 ; Europe, 2,COO,OOO ; Great Britain, 8,000,000. To-day be provided with a steam steering apparatus, and an inde
as standing on the bank of the Merrimac in 1821, with the United States has 1 1 , 000, 000 ; Europe, 20,000,000 ; Great pendent or safety-steering quadrant aft, in case of accident 
Nathan Appleton , Wil l iam Appleton, Patrick T. Jackson, Britain, 40,00:1,000. In cotton manufacturc it is esti mated to the steam gear. The means for extinguishing fire, for 
K;rk Boott, John W. Buott ,  Paul 1\loody,  and Nathaniel Bow- that one man to day is ahle to do tbe work of 1 , 00:) hand closing one compartment from another, and other provisions 
ditch. No sonnd breaks the stillness, l'llve the rush ing of laborers, and that the cotton , si lk, and woolen iudustries of for safety, will be on the latest improved methods. The 
the water over the rock. It i s  the energy of nature running to ·day would require the labor of every humau being if pre- engine wi l l  be on the " walking ueam " principle, with 
to waste, and these gentlemen determined to set it to work pared by hand labor. 110 inches diameter of cylinder and fourteen feet stroke. 
for thei l' individual welfare. They purchased the surround- One hundred years ·ago, when thread numbered 1 50 by the There will be fOllr main boilers, their construct ion being 
ing farms and the old canal which other men had constructed standard set up by spi nners was considered the ut.most de- such as to warrant carrying a pressure of steam fifty pounds 
for the passage of rafts, set t hemselves to enlargi ng it, and gree of fineness possiQ.le by Engl ish spinners, a pound of cot . to the square inch, although the working pressure will be 
in building a dam, not working w ith their own  hands, but tun spun to such fineness would give a thread 74 miles in about twenty-five pounds to the square inch. The paddle 
summoning the farmers, who cl1ms with their oxen to haul length, sufficient to reach from Boston to Concord, N. H. shaft will be twenty-six inches in diameter, and with the 
rocks. Stonemasons a re wanted, and the blacksmith to The machinery of to-day spins for useful purposes thread piston rod, connecting rods, and rock shafts, w ill be made 
sharpen their tools. Young men come down from Vermont numbered 600-from one pound a th read 196 miles in length. of the best wrought iron. The maChinery will be inclosed 
and New Hampshi l'e to dig the cflnal .  The gentlemen who And maChinery has been coru;tructed so delicate that a pound in a compartment of longitudinal and athwartsh ip bulk
are pushing the enterpriRe need bricks. Another class of of cotton has given a thread reaching 1 ,061 miles-farther heads, carried up to the hurricane deck. The passengen 
laborers is call ed  for. Lumber is n eeded, and sawmills are than from Boston to Chicago ! The weaver of my boyhood accommodations are intended to be superior to those of any 
set to humming. Masons, hodCllrriers, mixers of mortar, could th row the shuttle perhaps twenty-five times a minute, steamboat now afloat. The boat is to be completed by May, 
lime burners, are set to work, w ith still more oxen, mor(' but not  at that rate through the day. Human muscle would 1882. 

• I • , ... 
teamsters and cartmen, besides coopers to make the casks break down under such rapid action. In 1850 Compton's AGRICULTURAL INVENTIONS. 
for the lime. An arch itect plaus the manufactory ; the car- loom threw the shuttle fifty times a minute, whereas so Messrs. Anthony W. Byers and James C. Dorser, of Sher-
penters frame it ,  and a corps of joiners finish it. A mill- great has been the advance of invention, that the loom of man, Texas, have patented a cotton planter so constructed 
wright <-alculates the power, sets another corps of men at to ·day is considered a slow moving mechanism if the shuttle that it can be adj usted to plant less or more seed, as re o 
work constructing the great wheel . The manufacturers of does not fly 240 times a minute ! " No man cau afford to quired. There is an ingen ions arrangement of spikes OJ' 
the spi nning and carding and weaving machines have regi- take as a gift to-day a cotton manufactory equipped with the prongs attached to the rim of the feed wheel ,  which t ake hold 
ments hammering and fi ling brass, steel ,  and iron. They in machinery 'of 1860," was the remark of the late superinten- of tbe cotton seeds and d raw them out between curved steel 
turn have set the foundel's, puddlers, and smelters to work. dent of the Amoskeag Mills. " We are breaking up the springs fix('d in the slot in the bottom of the feed board or 
Furnaces send up their lurid fiames ; vesRels are sailing on machinery of those days for old iron . "  bottom o f  hopper, and at the sides and forward e n d  of this 
the ocean to fetch and carry the materials. The miners far In some departments of cotton manufacture a man with slot arc attached springs which are curved downward and 
down in the earth, the sailor climbing the shrouds in mid- the present machines will do eight times the amount of work outward in such a manner that th�iI' bends may meet, or 
ocean, the mIl l wright lost in thought, as he calculates the which lIe could accomplish in  1860. In t.he manufacture of nearly meet, with in the  slot, so as to prevent the seeds from 
p" wer of nature's energy, the brickmaker moulding the coarse c loth an operative with ten machines does twice the  passing out ('xcept when pushed out by the  prongs of the 
plastic clay, the joiner plying his plane, the teamster urging work which he could accompl ish with thirteen machines feed wheel and thus prevent the seeds from bting dropped 
hls cattl e ;  all have been called from former vocations to aid before the war. There n ever was a pP.J·iod R,) fruitrul in dis- .i n bunches. The outward curve of the ends of the springs 
in build ing the mi lls. Why have they come? Because t hese covery, so fertile in invention as the present ,  and the reason 

I 
allows the seeds to drop from them freely, and al lows the 

gentlemen offer them more remnnerative wages than they is manifest. The first discoverers and inventors groped in prongs of the feed wheel to pass up between Ihe springs 
have heen reechoing. the dark. They were ignorant  of nat ure's laws. They did I should the said feed wheel be turned backward. 

Let us follow on. The mills are erected, the macbines al'c not know what force was. They had a limited comprchen. 1 Mr. Julius Holekamp, uf Comfort, Texas, has patented a 
in place, bllt human hands are still needed. The gentlemen sion of what the s imple mechanical powers were. There seed plantel' whereby corn, sorghum,  beans. rice, cotton, etc. , 
summon the farmers' 80ns and daughters by the inducement was little accumulated wealth of research.  may be planted in h i l l s  01' drills, and so cOll st-ructed that the 
of better wages. Have the gentlemen thrown any one out of In contrast, the mechanic of  to-day has all  tbe-dlscoveries, seed may be planted in any desired quantity, and at any 
employment? They h ave changed labor ; they have made the experiment�, the ascertained facts, mathematics of ma- desired distance apart, and with the row" at any distance 
the sp inning wheel and loom of the household useless lum- chinery. the laws of force at his command. He inherits apart. 
bel', not throw ing the oM-t ime spi nners and weavers out of the scientific wealth of all the past and make'! it his capital. Mr. Christian E. Gardner, . of Orangeburg, S C. , has pa
employment, but transferring tl1em to one in which they can Instead of gazing, as it were, upon old mines worked tented a seed planter and fertilizer-dlstributer. which has 
do more for t hemsel ves and their fellowmen. You ask, per- out , he beholds  mountain ranges filled with golden ore, and two hoppers and dropping devices whereby different mate 
haps, what the masons joiners, and earpente rs who built I engages in his work with the stimulus of the needs of the rials may be carried and distributed by the same machine and 
the mill are to do when the mill is  completed ? Are thl'Y not human race, and the ever increasing wants of an advancing at the same time. Adjuslmen ts are provided whereby the 
out of employment? The mill is only the beglDning. 1 civil izatIOn. machIne may be used either as a single or double planter. 
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The Gltargefor Insertion under this head is One ])ollar 

a linef()1' each insertion ; about eight words to a line. 
Advertisements must be received at publication ojfice 

as eatty as Thursday morning to appear in next iss·lie. 

The H. W. Johns Mfg . Co.'s new colors of Aebestos 
Liquid Paints are particularly appropriate for large 
strnct,ures, snch as manufactories. churches, bridges, 
etc. We ad vise all owners of such buildings which re
quire painting to Bend for samples. 

Hartshorn'S Self-Acting Shade Rollers, 486 Broadway, 
New York. No cords or balances. Do not get out of 
order. A great convenience. Sold everywhere by the 
trade. See that you get Hartshorn's rollers. Makers and 
dealers in infringing rollers beld strictly responsible. 

'l'he only Mechankal Device in existence for purify
ing water in steam boilers, is the Hotchkiss Boiler 
Cleaner Beware of imitators, they are infringers. Cir
culars free. 84 John St. ,  New York. 

Abbe Bolt Forging Machines and Palmer Power Ham
mer a speCialty. S. C. Forsaith & Co .. Manchester, N. H. 

A competent and rapid Mechanical Draughtsman 
wants engagement. A. W. R., 76 E. l08th St., New York. 

Wanted. - Most economical way of lifting water seven 
feet for drainage. J. S. Porcher, EutaWVille, S. C. 

Barber's Positive Rotary Force Pnmp. "0 eliding 
valves or abutments. The best and most durable pump 
made. Jj"'or illustrated circular, address G. Lord, ) lanu
facturer, Watertown, N. Y. 

Blake's Belt Studs. The strongest fastening for 
leather and rubber belts. Greene, Tweed & Co., N. Y .  

Bald win the Clothier sends us the following notice, 
and desires to add thereto that Baldwin the Clothier is 
a patented trada mark, ami it is the exclusIve property 
of O. S. Bald win. Plagiarists and copyists take notice : 

LIBR A RY OF Co "GRESS, , 
COPyltl GHT OFFICI';, WASHI .'\ GTON. 5 

'1'0 wit : Be it remembered, that on the 12th day of 
January, anno domini 1881, O. S. Baldwin, of New York, 
has depOSited in thts ollice the tit l e  of a Chart, the title 
or description of which is in the following words-to wit, 
.. THREE THINGS," the right whereof he claIms as pro· 
prietor. in conformity with the laws of the United �tates 
respecting copyrights. A. R. SPOFFORD, 

Librarian of Congress. 
List 25 .-Descriptive of over 2,000 new and second. 

hand machines . now ready for distribution. Send stamp 
for Mme. S. C. Forsaith & Co., Manchester, N. H. 

Linen Hose and Rubber Hose "uited for all purposes. 

Greene, Tweed & Co. ,  118 Chambers St., New York. 
For the manufactnre of metall ic .hells .  cups, ferrules, 

blanks, and any and all kinds of pre:;s and stamped work 
in copper. brass. zinc, Iron. or tin, address C. J. Godfrey 
& Son, Union City. Conn. The manufacture of small 
wares. notions. and metallic novdties a. specialty. See 
advertisement on page 92. 

L Martin & Co., manufacturers ot Lampblack and 
Pulp Mortar-black, 226 Walnut St., Philadelphia, Pa. 

Foot Powcr Machinery for use in Worhhops;  sent on 
trial If desired. W. F. & Jne. lJarnes, Rockford, Ill . 

Large S lotter, 72" x IS" stroke . Photo on applica
tion. M.achlnery Exchanl'e, 261 N. 3d St .. Phila. 

Burgess ' Portable Mechan. Blowpipe. See adv . , p .  76 . 

Books for Engineers and Mechanics . Catalo�ues free. 

E. & F. N. Span, 446 Broome St., New York. 
Send to John D.  Leverid�e , 3 Cor tlaudt St. ,  New York, 

for illustrated catalogue, mailed free, of a.ll kinds of 
Scrol l  Saws and Supplies, Electric Lighterli, Tyson's 
Steam Engines, Telephones. Novelties, etc. 

Pure Oak Lea Belting C. W. Amy & Son , Mannfac

turers . Philadelphia. Correspondence solicited. 
Within I he last ten years greater improvements have 

been made in mowing machines than any other agricul
tUral imp�ement. It is universa.lly acknowledged that 
the Eureka Mower Co., of Towanda, Pa. , a.re making 
the best mower now in use, and every farmer should 
write to the manufacturers for catalogue, with prices. 

.Tenkins' Patent Valves and Packing " The Standard." 

Jtitntifi c �tutri tan. 
National Institute of Steam and Mechanical En�ineer

lng, Bridgeport, Conn. Blast Furnace Construction and 
Management. The metallurllY of Iron and .teel. Prac
tical Instruction in Steam Engineering. and a good situa
tion when competent. Send for pampblet . 

Nickel P.ating. -�ole manufacturers cast nickel an· 
odes. pure nickel salts. importers Vienna lime, crocus. 
etc. Condit. Hanson & Van Win!de, Newar1[, N. J., aod 
92 and 94 J.iberty St., New York . 

For Pat. Safety Elevators, Hoisting Engines. Frict.ion 
Clutch Pulleys, Cut-off Coupling, see Frisbie's ad . p. 60. 

For Separators, Farm & Vertical Engines, see adv.p.61. 

M ineral Lands Prospected , Artesian Wells Bored, by 
Pa . Diamond Drm Co. Box 423. Pottsv1lle, PR. oee p.60. 

For Patent Shapers and Planers, see ills. adv. p. 60. 

The I. B. Davis Patent Feed Pump. See adv., p. 76. 

Moulding Machines for Foundry Use .  33 per cent 
saved in labor. �ee adv. of Reynolds & Co.,  page 76. 

C. B. Rogers & Co .• Norwich , Conn . , Wood Working 
Machinery of every kind . See adv., page 77. 

Saw Mil l Mach inery. Stearns Mfg. Co. See p. 77. 
The Sweetland Chuck. See ilIus. adv. , p. 76. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills . Also manufacturers of Solo .. 
man's Parallel Vise, Taylor. Stiles & Co . ,Riegelsvil1e.N.J. 
Silent Injector, Blower, and Exhauster. See adv. p .  92' 

The American Electric Co. , Proprietors and Manu
facturers of the Thomas Houston System of Electric 
LIghting of the Arc Style. See illus. adv., page 92 . 

Rollstone Mac. Co. '8  Wood Working Mach'y ad. p. 92 . 

l!'ire Brick, Tile, and Clay Retorts, all shapes . Borgner 
& O'Brien, M'f'rs, 23d St., above Race, Phila., Pa. 

S"e Bentel,  Margedant & Co.'s adv . , page 92. 

Diamond Tools. J. Dickinson . 64 Nassau St., N. Y. 
tlteam Hammers , Improved Hydraulic Jacks. and Tube 

Expanders. R. Dudgeon, �4 Columbia St., New York . 
50,000 Sawyers wanted. Your full address for Emer· 

son's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. How to straighten 
saws. etc. Emerson, Smith & Co., Beaver Falls, Pa. 

Frank's Wood Working Mach'y. See ilIus . adv. , p. 92. 

Eclipse Portable Engine.  See illustrated adv., p. 93 . 

Peerless Colors-For coloring mortar. French, Rich-
ards & Co., 41 0 Callowhill St., Philadelphia, Pa, 

Special Tools for Railway Repair Shops . L. B. Flan
ders Machine WorkS, Philadelphia, Pa. 

Tigh t  and Slack Barrel machinery a specialty. John 
Greenwood & Co. ,  Roche.ter, N .  Y. See illns. adv. p.93 . 

Elevators, Freight and Passenger, Shafting, PuHeys 
and lIan�ers. 1.1. S. Graves & Son. Rochester, N. Y .  

For Heavy Punches, etc . , see il lustrated advertise 
ment of 1'lilIes & Jones, ou page 93. 

Comb'd Punch & Shears ; Universal Lathe Chucks. Lam
bertville Iron Works, Lambertville, N. J. See ad. p.60. 

Best Band Saw Blades. See last week's adv. , p. 93. 

Reed's Sectional Covering for steam surfaces; any 
one can apply it; can be removed and replaced without 
injury . J .  A. Locke, & Son, 40CortJandt St .. N. Y .  

For best l o w  price Planer u n ci  Matc ner and latest 
improved Sash. Door, and Biind Mach inery, Send for 
catalogne to Rowley & I lermance, Williamsport, Pa. 

'fhe only economica1 and practical Gas Engine in the 
market is the new 6, Otto " Silent. built by Schleicher. 
Schumm & Co. , Philadelphia. Pa. Send for circular . 
Penfield (Pulley) Blocks, Lockport, N. Y. See ad. p. 92. 

4 to 40 H P. Steam Engines . See adv. p. 93. 

Tyson Vage Engine, small motor, 1 -33 H . P. ; efficient. 
and non-exploo:-:-e ; price $50. See lIlus. Mv., page 92. 

Use Vacnnm Oil Co. 's Lubricatin g OiL Rochester,N.Y. 

Wiley & RU E Eell 'l 'f'" Co. See adv. , p. 60. 

For �fachinc,eE T)ols, sec WmV,omb's adv. ,  page 7'�. 

HINTS TO CORRESPONDENT'S. 

ontside P Is it not the outside one tbat is raised, and 
the i nside rail left level f A. Generally the outer rail 
is  raised , but engineers differ somewhat in the i r prac
t ice. 2. Is it necessary to raise either where the speed 
is not over three miles an hour f A. No. 

(3) G. E, P. asks : 1. What is the best 
cheap protection for rough wood work against fire 
(sparks and light flame inside of building) f A. Satur
ate the wood with a strong aqueous solution of tung
state of soda. 2. Which is the best, something applied 
like paint directly to the wood, or sheathing the same 
with sheet tin f A. The tin or sheet iron. 

(4) C. D. A. asks : Is there any way to ex
tract a portion of a glass stopper which has been 
broken off down in the neck of the bottle ? A. Repair 
the broken glass by means of a little Armenian cement 
or stratena. (See ScmNTIFIC AMERICAN SUPPLEMENT, 
No. 158.) Then heat the neck of the bottle quickly but 
moderately, so as not to heat the stopper. The heat 
will expand the neck of the bottle so as to loosen the 
stopper, which may then be removed. 

(5) J. H. P. writes : My neighbor has a 
medium sized hot air furnace w ith indirect draught, 
which he controls by check draught in smoke pipe, by 
slide in door at bottom of furnace, which when open 
admits air through the fire , and he also opens a space in 
feed door equal to four square inches,admitting air over 
the fire, which he claims is n�cessal'y to supply oxygen 
for the combustion of the coal gas. I claim that so 
much cold air passing over the fire is not only unneces
sary, but to the expense of fuel, as in heating, cools the 
fire and the rad iating surface of the furnace, lessens the 
degree of heat in the hot air chamber, and then passes 
through the flues into the chimney. [ also claim that, 
as furnaces are commonly fltted ,  a closer approximate 
to the necessary amount of oxygen required for the 
combustion of the coal gas can be obtained through an 
opening to the fire from below, together with that pass
ing to the fire through the joints to doors , than would 
result from opening a space to admit air d irectly to and 
above the fire. A. If the draught i s  good the introdnc
tion of a small amouut of air over the fire may effect a 
saving in fuel , w it.hout decreasing the heat. Wit.h 
thick fires burned slowly, much carbonic oxidc (COl

a combu8tible gas is  formed by the partial decompos i· 
tion of the carbonic acid  (CO,), formed near the grate, 
in its passage throngh the body of fnel. If air is not 
admitted above the fire much of this gaseous fuel may 
escape nnburned up the chimney. Your neighbor may 
therefore be correct . 

(6) C. C. writes : The SCIENTIFIC AMERI
CAN SUPPL·EMENT No . 253, contains a rule for estimat
ing the horse power of a high pressure engine, by a 
practical �ngineer. But he does not give the modus 

operandi of obtaining the average pressnre from expan
sion (except by the indicator). A. If you haye no indi 
cator, you Can get the average press ure approximately 
by a·ssnming that the entering steam has a pressure of 3 
to 6 lb. less than the boiler pressnre, and that this is the 
pressure in the cy l inder until cnt off: the terminal pres· 
dure will depend on the point of cut-off-that is, if cm off 
at one half the terminal pressure wil l  be one-half the en

terimi( pressure-if cut off at one·third, ona-third , etc. 
For example,  suppose the boiler pressure 63 l b , then the 
initial cyl inder pressure wonld be 60 lb . ; and if C l i t.  off 
at one· half the terminal pressure, would be 30 lb. ; and if 

cut off at one-third, 20 lb .  Next add together the in i tial 
and the term inal pressures and divide by 2 the quotient is 

the approximate average pressure, 60+30 = -� =45 lb. 

. 80 
average and tiO+" O = -;i -= 40 lb. average. 

(7) C. D. N. wri tes : I made a copying pad 
after receipt  in SUPPLEMENT, No. 225, using 18 ounces of 
glycerine and 3 ounces of gelatine, and maintaining the 

heat for about four hours, and in making the ink I used 

half on ounce aniline, half an ounce alcohol , and 3y,j 
ounces of water, and I cannot take over 3 or 4 copies . 

What is the matter ? A. Try an ink with less alcohol 

and more aniline violet. See that the latter is pnre, not 

mixClI with dextrine , as is very frequently the case. JenKins Bros., Proprietors, 11 Dey St., New York. 
No attention will be paid 1.0 commlln icat ion� unless 

Presses & Dies . Ferracute Mach. Co., Bridgeton , N. J. accompanied with the fnll name and addres;; of the (8) H. S. asks : 1. Why .do ellgineers say 
28 or 30 inches vacuum instead of pounds ? A. 28 or 30. 

inches of mercury is only equal to 14 or 15 lb. Vacuum 

gauges are usually marked in inches . 2.  Where is the 
most pressure in a boi ler ? A. The pressure at the 

bottom of legs is as much greater than that in the steam 

chamber as is due to the head of water. 3. Why are 
al l gauges tapped into the drum 1 A. Gauges arc usually 

located where most convenient for engmeers. 

Wood Working Machinery of lmr..roved De.ign and 
Workmanship. Cordes man, EgaD &. Co. , CinCinnati, O. 

The ,; 1880 " Lace Cutter by mail "  r 50 ct.s. ; discount 
to tbe trade. Sterling Elliott, 262 Dov, f St. ,  Boston, Mass. 

The Tools ,  Fixtures, and Patterns of t.he Taunton 
Ii'oundry a.nd '\ I achine Company for sale by the George 
Place 11achlnery Agency, 121 Chambers St., New York. 

Experts In Patent Causes and Mechanicil Counsel . 
Park Benjamin & Bro. , 50 Astor llouse. New York . 

Corrugated Wrought Iron for Tires on Traction En
gines, etc . Sale mfrs., H. Lloyd, Son & Co" Pittsb'g. I·'a. 

Mallelble and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited. Erie, Pa. 

wri ter. 

Names and addresses of corresponden ts Will not be 
gi ven to inqnirers . 

We renew our request that correspondents , in referring 

to former answers or article8, wil l  be k i nd enough to 
name til e date of the paper and the page, or the num1:>er 
of the qnest ion . 

Correspondents whose inqni ries do not appear after 

a reasonable time should repeat t.hem. If not I hell pub
lished, they Illay conclude that, for good reason�, the 

Editor declines them. 

(9) J. S. M. asks how to pro ceed to wear 
the inside of a s team cylinder smooth after it has be

come cut by running dry or from other cause. A. Yon 

can restore the 8urface by gri n d i ng out the cyl inder 

with a true segment of lead and sand or emery. but 

great care must be ta:,en that it is .0 done a, to leave 

the cylinder true. 

Persons desiring special in formation whi ch is purely 
of a personal ebaracter, and not of general interest, 
.,hould remit from $1 to $5, according to the subject, 

as we cannO L be expecteil to spend time and lahor to 

obtain s uch information without remunerat ion .  
Power, Foot, and Hand Presses for Metal Workers. 

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
Lowest prices. PeerlessPuneh &Shear Co. 52 Dey St.,N. Y, MENT referred to in these columns may be had at t l l i .  

(10) E. F. R. writes : 1 .  I am buildi ng the 
hand power electric machine described i n  SUPPLEMENT, 
No . 161 . Please tell me about how much No. 16 cotton 

·covered wire it will t�ke to wind the electromagnets . 
Recipes and Information on all Iudustrial Processes. office. Price 10 cents each . 

Park Benjamin's Expert Ollice, 50 Astor House, N. Y. 

For the best Stave . Barrel , Keg, and Hogshead Ma
chinery, address H. A. Cross l ev. Clevel and, Ohio . 

(1) W. R. E. inquires : Is there any pro- A. It will take about l Ib .  to each arm of the magnet . 2 
cess whereby we cau recover the hydrochlori c acid from What is meant by a resistance of two or ihree ohms? A. 

National Steel Tube Cleaner for boi ler tubes. Adjust-
a solution of chloride of zinc which we have as a by An ohm is the unit of electrical resistance, and is abou t  

able, durable .  Chalmers-Spence Co. , 40 John St. , N . Y . product in the manufacture of  one of  our colors ? I can equal t o  tbat of  a pure copper wire one-twentieth of  an 

recover t·he acid from chloride of barium, by the use of inch in diameter and 250 feet long. 3. How are wires 

Best Oak 1'anned T,eather Helling . W m .  F. Fore- sulphnric acid, bnt sulphate of zinc, being a soluble salt, connected to the bi nding posts , etc . , under the base ? 
pangh, Jr . ,  & Rros., 531 Jefferson St., Philadelpbla, Pa. does not precipitate in the same manner as su:lphate of A. A screw provided with a copper washer passes up

Stave , Barrel. Keg and Hogshead Macbinery a spe· 
clalt,y, by E. & B. Holmes, Ruffalo, N. Y .  

Wri�ht's Patent ·Steam Engine, with automatic cut 
oi!. The best engine made. For prices. address William 
Wright, ) I nnufacturer, Newbur�h. N. Y .  

barium . A. W e  fear that there is  no method short of  ward throngh the base into the binding post, and clamps 

an expensive and complex series of reactions and de- the wire between the washer and the underside of the 

compositions by which the hydrochloric acid could be base. 4.  In making t.he induction coil in SUPPLEMENT, 

recovered, and which woilld necessarily be too expen- No. 160, shall I need 40 square feet of tin foil or 20 ditto;  

sive to be profitable . From the fact that a solution of or, i n  other words, in counting the surface do you count 

chloride of zinc possesses the property of rapidly both sides of a sheet f A. One side only is counted. 
Split Pulleys at low prices, and of same strength and decomposing sulphide of ammonium and the organic USE' 40 square feet. 

appearance as Whole Pulleys . Yocom & Son's Shaftlnll . matter of miasmata which convey disease, it forms a (11) J. M. H. writes : 1 .  I wish to conWorks, Drinker St" ?hiladelphia, Pa. i valuabl� disinfectant and deodorizer,  and we sugg.est 
strnct a telephone line of about one mile in length. Will 

Presses. Dies and Tools for working !o'heet Metal. etc. : the deSirableness ?f the w�ste �roduct alluded to bel?g the telephone as Illustrated in Figs . 2 and 3, SUl'PLE
Fruit & other can tools. Bliss & Williams. B'klyn . N. Y. tnrned to acconnt lD this directIOn .

. 
Its value as a dls- MENT, No. 142. work successfully on a line of that length . 

I infectant has been thoronghly establJshed. . . .  . 
The Brown Automatic Cut-off Engine ; unexcelled for . A. Yes. 2. What kmd of wife wdl be the best to use 

workmanship, economy, and durability. 'Wrlte for In- j' (2) T. R. writes : In makmg a curve on a l for the line ; will No. 14 galvanizad telephone wire do f 

formation. C, H, Brown & Co., Fitchburg, Masa. ra!lNad, Which rall is the llighest, the inside Olleor the A. No, 14 wUl llnswer, but 1'\0. 12 wowd be better, 3, 
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How is the silk covered wire fastened to the binding 
screws ! A. The end is stripped and soldered to the 
heavy wire which is clamped between the shoulder of 
the binding post and the wood of the telephone handle. 
4. Wil l  the plate such as is used by artists for tin types 
do for tbe d iaphragm . A. Yes. 5. Should the wire as 
nsed for the line be attached direct to the telephone f 
A. Yes . 6. Is the co i l in the connecting wire, as shown 
in tbe en �raving, necessary f A. No. 7. Must the 
spool be of the same size and dimensions as in the en
graving f A. The size is correct, but may be varied 
somewhat without seriously affecting the work ing of 
the instrnment . 8. Wi ll it answer to attach the ground 
wire to an iron pipe that runs into a well , and how 
should it be attached ? A. It would probab ly an.wer. 
Solder the wire to the pi pe . 9. Would a bar magnet 9 
inches long and weighing 15 oz., threaded at one end, 
answer any better in place ot the horseshoe magnets 
and the iron core ? A. No ; tbe telephone with the 
three-eighths bar magnet is the be.t of the two forms 
shown . 

(12) H. W. L. asks how to burn crude pe· 
troleum. Is it burnt in the same manner as kerosene, 
if not, how ? A. Petroleum is a mixtnre of a large 
number of hydrocarbons , Bome very light, some heavy, 

all combustible. It is neitber safe nor economical to 
bnrn the crude oil in a lamp or with a wick . For heat
ing purposes tbe best resuHs are obtained by the use of 
some form of inj ector which delivers the oil in a spray 
mixed with a large volume of atmospheric oxygen. 
Under such circumstances the combustion is nearly per
fect, and the heat is intense. 

(13) A. F. S. asks : What coloring m atter 
is best for making transfer paper that will .how plainly 
on black walnut , A. Try chrome yellow, or a yellow 
lake, made up with >I suffic i ent quantity of melted lard 
and a little wax. 

( 14) A. T. G. asks how to make printer's 
rol lers . A. 1 .  Glue, 8 lb . ; molasses , 7 lb. ; soften tbe 
glue by soaking it in cold rain water for 24 honrs ; then 
melt over the water bath and stir in the molasses 
previously heated ,  moderately. Heat gelltly for haH an 
hour, with occasional stirring, let stand (0 cool somewhat 
and pour into oiled moulds. Requires from 8 to 10 
hours in win ter, and longer in summer, to harden. 2. 
Best white glue and glycerine, equal we igbts ; Boften 
tbe glue in cold water over night, then melt it over the 
water b�th and gradnally stir in the hot glycerine ; con
tinue the heat for seven bours , with occasiona l stirring. 
to drive off all the water absorbed by the glue. Let 

cool somewbat, skim and ponr into well oiled brass 
moulds in the center of which the spindle is properly 
adjusted. Let it stand ten honrs to harden before at
tempting to remove it. Large rollers require longer to 
harden than small ones. 

(15) S. M. asks (1) for the name of a work 
treating on air pnmps. A. There is a good article on 
the snbject in Knight's " MechanicJl.J D ictionary. " 2. 
I desire to make bicarbonate of soda, and would like to 
get acid from my boiler fire, and think I might draw it 
by connecting a tight cylinder by a pipe with the flre and 
allow the carbonic acid to enter at top of cylinder and 
go to bottom of, say, four feet of water, and by pumping 
the air out of top of cy l i l lder creating a vacunm , and 
thus cansing the carbonic acid to flow in aoct wash it 'in 
passing througil the water. A. The carbonic acid from 
the combnstion of coal under an ord inary boiler con
tains much sulphnrolls acid and various hydrocarbons,  
beside this difficulty, the solution of soda must be kept 
cool to admit of the absorption of the gas to form the 
hydro (bi) carbonate. 

( 1 6) G. H. A. asks : 1. Would an ordinary 
oil "tove furnish enough heat for a bo iler Jarge enough 
to supply witl, steam an engine large enongh to run a 
steam carriage that would carry two persons on good 
roads 1 A. No. 5. How large an engine would be ne
cessary f A. Probably 3 inch cylinder and 6 inch to 12 
inch stroke, depend ing upon whe t.her geared or not. 
3. Would not a boi ler built in the sectional plan be 
better (make more steam with less heat, and be safer) 
than an ordinary tubular boiler ? A. Yes. 

(17) W. H. C. asks for a recipe for an ill 
visible ink so tha t  it will only show whm heated. A. 
D ilnte a strong aqueous solution of pure chloride of 
cobalt with water, until, when wri tten with, the charac· 
ters are invisible after drying at ordinary temperatures. 
Hent develops a dark blue or purp le color. Use a 
clean pen and sheet C'f blotting paper. 

(18) C. G. asks :  1 .  Is it possible for feed 
water to enter a boiler too hot ? A. No . 2 . Since using 
:'. new system of heating feed water, we have been 
troubled with constaut foaming of the boilers, and a 
gauge cock which is located in the side of mud drum 
shows at  all times half water and half steam. We use 
river water, and clean out re�ularly, and until inaugu_ 
ration of heating wa!.er by this new system ne ver had 
any trouble. The water is quite at 2000 on enteri ng 
the force pump. We eBter at mud drum. What would 
be the effect of putting feed water in at water line or 
above ? Give ns yoUr views, and tell us the cause of our 
trou ble. A. We think that if you enter the feed water 
into the body of the boiler nearer the snrface ot the 
water you would be relieved of yonr trouble. 

(19) O. D. R. asks : W ill a boiler made 
from I'alvanized iron be strong enough to run an engine 
one inch bore by 3 inch s troke , for experiment f A. 
Yes , if the i ron is  of proper thicknese ; but galvanized 
iron is very poor st.uff for the purpose, and should be 
thicker than if vulcanized. 

(20) J. L. asks : What is the simplest way 
to flnd ont the distance t.he tail piece on a lathe shonld 
be removed from its central position to tnrn a given 
taper? Snpposing I bave a piece of steel one foot long. 
taper reqnired one-tenth of one inch to every inch, how 
far would I have to remove the center from its ceutral 
position ? A.  Set over t.he tail center one-half  the total 
taper in the whole length ; If it is one-sixteenth of an 
inch difference of diameter in a piece twelve inches 
in length, set over the tail cent.er balf of twelve-six
teenths or three-eighths of an inch . 

(21) C. J. H. writes : In making quantita 
tive blowpipe assay of gold aud eilver ores, cbarcoal i� 
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recommended for a support in the first fusion of the 
a�say. It is often quite difficult to procure good coals 
for the purpose, especially when on a prospecting trip. 
Is there not some kind of material from which small 
cSopsules can be made for the purpose . which can be 
used au indefinite number of times, and which would 
be equally as good as charcoal ? A. We know of no 

support that will serve as a good substitute for the coal. 
A small bOlle ash cupel will answer in some cases . 

(22) R. G. asks : 1. What is the weight of 
a foot of water in pipes from olle·sixteenlh of an inch to 
one inch in diameter? A. The weight of one cubic :!oot 
of fresh water iR 62>2 Ih. and from this you can estimate 
the weight of water of any diameter and length of pipe. 
2. What is smallest water meter under a 20 foot head 
that it would be possi ble to drive a sewing machine 
with at the nsual rate of speed ? A. You should appJy 
to a maker of turbine wheels .  The size depends upon 
the construction of the wheel and the manner in which 
the water is applied. 

(23) A. W. C. writes : 1 have a coil of 
ha l f  inch steam pipe (iron) to be nsed for a boiler which 
opened in two places in the weld in coiling. Can you 
tell me how to repair it ? A. Either braze up th e open· 
ing in the pipe. or close it  up as close as possible with 
a hammer and bolt a sleeve around it, with cement for 
a joint. 

. 

(24) L. K. S. asks :  When were ships first 
copper bottomed � A. Fincham's hi £tor,Y states that it 
was in the year 1553 that metal sheathing was first ap· 
plied. 

(25) C. D. W. asks in what cities on this 
continent other than horse power is used on street rai l· 
ways, also what power is used in ci t ies you may name. 
Whether steam. electrical, or compressed air? A .  Com· 
pressed air engin es have heen tried in this city, but we 
believe they are not now in practical operation. At 

N'ew Orleans. steam produc�d from highly heated water 
tarried in tanks or fireless boilers is used. In Sail 
Fral' cisco cars are drawn by eudless ropes drawn hy 
�tationary engines. and we understand that C incinnati 
is ahout to apply tile same principle. In Phi ladelphia 
and in Brooklyn on many of tbe streets of the outsk i rts 
cal'!! are drawn by steam locomotives of peculiar con· 
struction . 

(26) E. H. A. asks : What is the weight of 
a blow given on a pile from a hammer weighing 1.700 
lb. and falling 24 feet ? A. 29 '8  tons.  

(27) " Cameo " asks whether a cameo is 
anylkind of stone. cut in relief, or whether i t  is neces. 
sarily a precious stone. A. " A precious stone carved 
in relief. "-Webster. " A  precious stone or shell hav
ing an imitative design engraved npon it in bass reo 
lief, or fignres raised above the snrface. "-Worcester. 

(28) C. G. A. writes : I am about to COil·  
struct some wooden trays with perforated bottoms , to 
hold fish eggs. They are to be placed in a tall  pile.  onc 
over the other in the air, and be suppl ied with water in  
small quantity, which shall dip down through the whole 
series. I want a varnish or other preparation which 
shall be proof against the action of the water, and 
shall protect the wood from it and also prevent the 
wood exuding any h urtful jui ces. Is thcre any better 
mode than to varnish well with asphaltum ?  A. Give 

sevelal flowing coats of good asphaltum varnish thinned 

with oil of tupentine somewhat and let them dry thor
oughly tefore wetting. 

(29) W. H. P. asks : 1. Can the electric 
light and other phenomena produced by a current from 
a Gramme machine be produced by the currcnt of one 
or more induction coils ? A. No. 2. If not, why not ? 
A. Because the secondary current is of necessity inter
mittent and of very high tension . The machine referred 
to produces a quantity current which is requisite for 
the electric l ight. 

(30) B. R. D. asks (1) how to proceed in  
the manufacture o f  aluminum. A .  Al um i s  d issolved 
in hot water. a certain proportion of carbonate of soda 
is added. and the whole evaporated to dryness. In the 
mallufacture of al uminum alloys th is preparation is 
simply added to the metals-copper. tin, zinc.  nickel . 
ete., tnsed in a covered cruci ble.  and vigorously stirred 
in wh ile the heat is  continued , with care to exclude the 
air as much as possible. For gold colored al uminum 
bronze :  2 lb. copper i s  mclted. and to i t  is added l Ib. 
of thc soda alum mixture and 6 oz. oxide of zinc. 
Cover, stir, alld heat for about 15 minutes. 2. A foreign 

journal says: " 1  oz. of charcoal. 3 oz. of sait, and l Ib. 
of the oxide of aluminum p ut in a covered crucible and 
kept in the fire from 15 to 25 minntes at about 7000 
Fah . " I wanted some to-day for an experiment, and 
failed . I inclose a sample of what I got. A. Too large 
It quanti ty of charcoal powder or too small a quantity 

of alumillum oxide (calcined) was u sed in your experi. 
ment. Reduce the materials to a powder that will all 
pass through a 9O-mesh sieve, first ha ving dried all thor. 
oughly. Mix thoroughly, cover well in the crucible, and 
give a better heat. 3. Have I the right to make for an 

experiment ? A. Yes . 4. What is the lifting power of 

the magnets in the best electric machines per horse 
power ? A. Probably 200 lb. There is no fixed limit. 

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

S. H . H.-Chrome iron ore, worth ass aying.-A. F. B. 
-Nickeliferous pyrites-of some value.-T .  P. C.-l. �ead sulphide (galena), argentiferous. in quartz and 
I�mestone. 2. Galena in limestone. 3. Pectolite-a 
hm� �otash �oda silicate with a l ittle galena . 4. Mag
netIC IrOn OXIde-magnetite or loadstone. 5. Traprock. 
6. Clay. 7. Quartzite.-F . B. M.-Sandstone-no value. -T. S. B,-Ferruginous sandstone-conta ins nothing of value.-G. M. W. and G. M. D.-An impure ocher. 
If ground and calCined would make a cheap pigment. 
-W

; K. --1. Quartz carrying a small quantity of ar. 
gentIferous. sulphurets . 2. Gold quartz . 3. Q.llartz, 
gypsum. and irQU sulphuret. 4. Micaceous and garnet. 
Iferous quartz. It carries 8 small quar,tity of copper 
and iron sulphnrete, and some of it  may be argentifer_ 
ons. 5. Quartz, fluorite. and zinc oxide. 

J titutifie !mtritau. 
NE W  BOOKS AND PUBLICATIONS. 

AYER's ALMANAC FOR 188 ! .  IN ENGLISH, 
GERMAN. DUTCH. NORWEGIAN. SWEDISH, 
FRENCH, SPANISH, PORTUGUESE, AND 
BOHEMI AN. Published hy Dr. J. C. 
Ayer & Co. Lowell, Mass. 

We are in receipt of a neatly bound set of the various 
editions of Ayer's A lmanac, as above, containing not 
cllly specinlens of the languages above named, bnt also 
Borne pages of Turk ish , Armenian, Greek, Bulgarian, 
and Chinese . The collection before ns is a l iterary cu
riosity. and a remarkable example of enterprise and 
liberality. The annual edition is from ten to eleven 
millions. for frce circulation. 

SEWING MACHINERY. By J. W. Urquhart. 
London : Croshy, Lockwood & Co. 

Gives a brief history of the principal sewing machine 
inventions, with detaHs of construction and directions 
for adjusting the leading machines of the several types. 

THE STATELY HOMES OF ENGLAND. By 
Llewellynn Jewitt and S. C. Hall. Two 
series in  one volume. 8vo. pp. 399 and 
360. New York : R. Worthington. 

Thirty-one of the more notable of the historic castles, 
halls. and other " stately homes " of England are here 
pleasantly described and pictllred by means of three 
hundred and eighty engravings on wood. The text is 
uncommonly good for a work o.r this class. The 
homes portrayed are rich in historic interest, many 
being ancient and all the seats of history-making 
families. The sketches were originally prepared for 
the pages of the Art Journal, bnt have since been con
siderahly enlarged. 

TOMLINSON'S HANDY BOOK FOR THE OFFICE 
AND HOME. Chicago : John H. Tomlm· 
son. 8vo, paper. 

The author has compiled from variou s sources a con
siderable amonnt of information and practical advice 
touching business affairs , social conduct, and 80 on. 
MODERN ARCHITECTURAL DESIGNS AND DE· 

TAILS. New York : Bicknell & Com-
stock. Price $3. 

Embraces plates 17-24. Low priced Queen Anne 
cottages, summer houses , and sea shore houses, with 
elevations, framing plans, exterior and interior details, 
and window sash. 

[OJ!'FlCIA L . j  

I N D E X  O F  I N V E N T I O N S  
.P'OR WHICH 

i 
Cbimney, etc., P. Mihan . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  236,507 Roof grating and surfaces constrncted therefrom, 

Churn. rotary, Kinyon & Brown . . . . . . . . . . . . . . . . . . . . .  236,500 Illuminating, T. H yatt (r) . . . . . . . . . .  . . . . . . . . . . . . . .  9,585 
Cider press, E. G. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236.592 Roofing bracket. H. M. Hoerner. . . . . . . . . . . . . .  . . . .  23.�,5S7 

Cider press, H. S. Tompkins . . . . . . . . . . . . . . . . . . .  . .  . 236,467 Rope clamp, J. C. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,557 

Cigarettes, tobacco form for, M. Pacbolder . . . . . . . .  236,510 Rope fastener, A. Zimmerer . . . . . . . . . . . . . . . . . . . . . . . .  236,523 
Cock, stoP. J. & J. Brou�hton. Jr . . . . . . . . . . . . . . . . . .  236,543 Ituching pressing macblne, neck, 0. McQueed. 236,606 
Collars, machine for pressing unstarched, I. P. Saddle, harness, W. R. Coe . . . . . . . . . . . . . . . . . . . . . . . . .  236.553 

Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,653 Saddle, harness, N .  G. Hayden . . . . . . . . . . . . . . . . . . . . . .  236,532 
Collars, shaper for horse, W. H. Bustin . . . . . . . . . . . . 236,547 Sash fastening, A. Barton . . . . . . . . . . . . . . . . . . . . . . . . .  236,531 
Convertible chair and hammock, S. R. Robinson . .  236,630 Scaffold clamp, adjustable, E. S. Palmer . . . . . . . . . . .  236,616 

Corset, J. H. �'oy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,571 Scarf, neck, J. H. Fleisch . . . .  . . . . . . . . . . . . . . . . . .  236,570 

Corset steel fastening, P. Lafiin.. . . . . .  . .  . . . . . . . . . .  236.441 Screw patterns from the mould , device for draw-
Cotton gin. E. C. Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.591 lng, W. A. Ingalls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.594 

Cotton gin, M . E. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,623 Seal and tag, E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . .  236,539 

Cradle, oscillatinl', F. H, Brown . . . . . . . . . . . . . . . . . . .  236,545 Seams of sheet metal cans, rotary machine for 
Culinary boiler, T. h �Iiller . . . . . . . . . . . . . . . . . . . . . . . .  236.448 clos ing the. E • .I ordan . . . . . . . . . . . . . . . . . . . . . . . . . .  236,499 

Cultivator and horse hoe, J. Forhes (r) . . . .  . . . . . .  9,530 Seed drill. side draught, D. C. & A. N. Norris . . . . . .  236,508 

Ourtaill fixtnre, G. W. Bennum . . . . . . . . . . . . . . . . . . . .  236.409 Sewing machine fiywheels and shafts, device for 

Curtain POIC ring, J. Day . . . . . . . . . . . . . . . . . . . . . 236,486, 236,487 connecting and disconnecting, J.H.Anthony .. 236,4m 

Cutter head, G. J. & S. J. Shimer . . . . . . . . . . . . . . . . . . .  236,636 Sewing machine spring motor, J. Schreiber . . . . . . . .  236.635 

Cylinder, steam, J. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  236,405 Sewing machine shuttle, J. Larson . . . . . . . . . . . . . . . .  236,442 

Dampers, etc . . apparatus for regulating, G. West- Sewing machines, clutch Jfor loose pulleys on, L. 
Inghouse. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,520 A. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,656 

Doors, hanging and fastening, E. N. Earl ) . . . . . . .  9,533 Shafting coupling, T. R. Almond . . . . . . . . . . . . . . . . . . . .  236,474 

Drawers, G. F. Ordway. . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  236.509 Sheet metal notching machine, C. R. Nelson . . . . . .  236.613 

Eggs, preserving, C. H. Kirkham . . . . . . . . . . . . . . . . . . . .  236,598 ShIngle sawing machine, W. J. Perkins . . . . . . . . . . . . .  �36.620 

Electric currents. automatic regulator for. W. E. Shirt and drawers, combined, G. Jaeger . . . . . . . . . . .  236.595 

& W. Sawyer. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  236,460 Shutter ventilator. fireproof, G. Bassett . . . . . . . . . . .  236,532 
Electric currents by means of secondary batteries, Shuttle, F. A. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.444 

equalizing dynamo. S. D. Field . . . . . . . . . . . . . . . . . .  236,569 Sirups, etc . . concentrating, J. Weibel . . . . . . . . . . . . . .  236.657 

El ectrical carbonizing apparatus , Ball &; Guest . . . 236,478 1 Skate, J. M. Cornell • . . . . . . • . . . . . . . . . . . . • • • . . • • • . • • . • •  236,556 

Elevator. C. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,607 Slate . pencil holding, W. G. Reimer . . . . . . . . . . . . . . . .  236,457 

Extension table, library double toP. A. K. Hoff- Sleigh, A. A .  Link . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,502 

meier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,589 Snow from streets, apparatus for removing, F. F. 
Fence, T. Itogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.632 Bloren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,1>34 

Fence, flood. W. Matthews . . . . . . . . . . . . . . . . . . . . . . . .  236,416 Soldering can tops, machine for, W. D. Brooks . . .  236,484 

Filter. J. Howes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,496 Sower, broadcast. S. S. Speicher . . . . . . . . . . . . . . . . . . . .  236,640 

Filter for vessels. H. C. Rice . . . . . . . . . . . .  . . . . . . . . . . .  236,628 Spading machine. H. H. Spencer . . . . . . . . . . . . . . . . . . . .  236,641 

Fire escape, E. T. McKean . . . . . . . . . . . . . . . . . . . . . . . . .  236,605 Spark arrester, J. D. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  236.415 

Fireproof structures, such as safes, chests, bank Spark arre8t�rt J. J. Kean . . . . . . , . . . . . . . . . . . . . . . . . . . . .  236,437 

vaults, and doors, compound filling for. W. B. Speculums from celluloid and other compounds 

Marvin . . . . .  o . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,506 of pyroxyline, manufacture of Burgical , G.Otto 236.615 

Fish plate joint, W. Shortlo . . . . . . . . . . . . . . . . . . . . . . . . .  236,637 Spike, J. P. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.511 

Flood gate , D. M. Hemingway . . . . . . . . . . . . . . . . . . . . . .  236,585 Spinning and twisting machines. spindle bol ster 

Furnace for burning cane trash. Spreckels & for, J. R. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,482 

Moore. . . . . . . . . . .  . . . . . . . . . . . . . . . .  . .  . . . . . . . .  236.465 Spring washer, D. R. Pratt . . . . . . . . . . . . . . . . . . . . . . . . .  236,6�4 

Game of pin pool, T. H. Bradley . . . . . . . . . . . . . . . . . . .  236.537 Square and bevel surface gauge. C. D. Walters . . .  236 .469 

Gas regulating burner, J. N. Chamberlain . . . . . . . . . 236.551 Stamp , hand, Adlingtou & Webster . . . . . . . . . . . . . . . .  236.404 

Gas tubing,C(Imponnd for manufacture of, S . Barr 236A80 Stanchion, cattle, M. H. Uarnard . . . . . . . . . . . . . . . . .  236,479 

Gases, apparatus for the manufacture of hea.ting station indicator, electro-magnetic, P. C. Ricketts 236.6:W 

and illuminating, W. Harkness . . . . . . . . . . . . . .  236,491 Steam generator. J. E. Culver . . . . . . . . . . . . . . . . . . . . .  236,558 

Gems, method of and device for connecting. A. Stone breaker, C. G. Buchanan . . . . . . . . . . . . . . . . . . . . . .  236.548 

Schaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,513 Stove , cooking, G. F. Filley. . . . . . . . . . . . . . . .  . . . . . . . .  236,425 

Glasses, mechanism for grinding bands upon the Stove leg fastening. G. C. Kniffin . . . . . . . . . . . . . . . . . .  236,439 

surfaces of wine. J. B. Higbee . . . . . . . . . . . . . . . . . . . 236,432 Strap attachment, T. J. Christy. . . . . . . . . . . .  . . . . . . . 236,417 

Grain binding machine, J. H. Gordon . . . . . . . . . . . . .  236,576 Straw cutter, J. L. Paynter . . . . . . . . . . . . . . . . . . . . . . . . . .  236.618 

Grain separator, O.  K. & A. G. H. Wood . . . . . . . . . . .  236,659 Street washer connections, service cocks, and hy-
Grass cutte •. L. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2136,590 drants, casing for, J. Broughton . . . . . . . . . . . . . . .  236.540 

Grinding mill, J. Stevens . . . . . . . .  . . . . . . . . . .  . . .  . . . .  236.643 Table, desk, and toilet stand, combined, A. K. 

Hair crimper. E. Wi lson . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,522 Hoffmeier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,588 

Harncss fastening or coupling, R. Hudie . . . . . . . . . .  23e,435 Tag nmchine, J. H. Shearn . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,461 

Letters Patent oC the United States were Harvester, J. I,. Abell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,400 'l'anning hidcs, R. F. & I. Dobson . . . . . . . . . . . . . . . . . . .  236,559 

Granted in the Week Endin:: 
Harvester, S. D. Locke . . . . . . . . . . . . . . . . .  , .  . . . . . . . . . .  236,503 Textile and other materials, macbine for cutting, 

Harvester rake, S. D. Bates. . . . . . . . . . . . . . . . . . . . . . . .  236,533 .'1 A. Adler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,527 

January 1 1 ,  1 8 8 1 ,  Harvester, self-binding, G .  F .  Green . . . . . . . . . . . . . .  236,577 Theaters, ventIlator for foot lights of, M .  H. M al-
Harvesting machine, R. Eickemeyer . . . . . . . . . . . . . . .  236,564 lory. . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.505 

.'-ND EACH BEARING THA'1' DATE. Hay rake. horse. H. H. Hagerman . . . . . . . . . . . .. . . . . .  236,578 Thill coupling, W. H. Brace . . . . . . . . . . . . . . . . . . . . . . . . 236.412 

l Those marke<l (r) are reissuc,l patcnts .] Heel trimming and polishing machine, H. A. Hen... Tire lifter. A. A. Linth icu:n . . . . . . . . . . . . . . . . . . . . . .  236,443 
dersan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.494 Tobacco, apparatus for weighing and packing, O. 

A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent Issued 
since 1866. will be furnished from this office for one dol_ 
lar. In ordering please state the number and date of the 
patent "desired and remit to :\lunn & Co.,  37 Park Row, 
New York city. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as th e speci

fications not being printed, must be copied by hand. 

Horse detacher, J. ll'. Richardson . . . . . . . . . . . . . . . . . 236.5n S.  Harmon . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  236,579 
Hubs, machine for setting boxes in, Haupt & Toy cap exploder, Ky,er & Rex . . . . . . . . . . . . . . . . . . . . 236,59» 

Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  236,429 Trace, wire b arness . 1 1 . Temple. . . . . . . . .  . . . . . . . .  2B6,515 
Huller knife. F. A .  Wells . . . . . . . . . . . . . . . . . . . . . . . . . .  236,470 Tractio'] pngine, J .  H. Elward. . . . . . . . . . . . . . . . . . . . . . .  236,565 

Hydrant, J. Broughton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.542 Traction wheel, J. M. Stuart . . . . . . . . . . . . . . . . . . . . . . . .  236.646 

Hydraulic jack coupling, M. J. Walsh . . . . . . . . . . . . . .  236,519 Trash gatherer, F. Girtanner . . . . . . . . . . . . . . . . . . . . . . .  n6.574 
Hydrocarbon engine generator, I. R. Blumenberg 236.411 Trunk, J. A. Eno . . . . . .  . . . . . .  . . . .  . .  . . . . .  . . .  . . . . . . . . . .  . 236,567 

Ice making machine, F. Windhausen . . . . . . . . . . . . . .  236,471 Tuyere, J. W. McCorkle . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  236,604 

Ice, mould for the formation of, Z. rr. Sweeney . . •  236 64.7 Valves on steam boilers, device for operating, G. 
Iron bars. mach ine for bending, H. Kenney . . . . . . .  236,597 W. Storer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,645 

Aerial navigation , machine for, E. A. Pearse . . . . . .  236,619 Jourpal bearing, B. J. Downs . . . . . . . . . . . . . . . . . . . . . . . .  236.560 Veh icl e  seat pockct, J. N. Brown . . . . . . . . . . . . . . . . . . . .  236,548 
Air compressor. J. H. Quinn . . . . . . . . . . . . . . . . . . . . . . . . .  236.455 Journal box, anti-friction, W. W. Vaughn . . . . . . . . .  231;,517 Velocipede , W. W. Giles . . . . . . . . . . . . . . . . . . . . .  236,572, 236.573 
Animal matter, process of and apparatus for treat� Kitchen dresser, A. K. Jl oft'meier • . . . . . . . . . . . . . . . . . .  236.495 VelOCipede, J. Pullen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,454 

Ing. A. & E. Lister . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236.600 Lamp. center, W. H. Smit,h . . . . . . . . . . . . . . . . . . . . . . . .  236,638 Ventilator. W. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.639 
Animal trap, G. W. Reagan . . . . . . . . . . . . . . . . . . . . . . . . . . 23fl,456 Lamp chimney, T. B. Knowles . . .. . . . . . . . . . . . . . . . .  236,440 Violin bow. I. C. Monroe .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,449 
Anvil and vise . combined, A. L. Adams . . . . . . . . . . . .  236,526 Lamp s3fety valve, A. P. Odell. . . .  . .  . . . . . . . . . .  236,614 Vise, saw. S. O. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.451 
Apple corer and cutter, E. D. Bal dwin . . . . . . . . . . . .  236,477 Lasting tool, C. M. Hayden . . . . . . . . . . . . . . . . . . . . . . . .  236,430 Wall  paper exhibitor, F. Van Duzer . . . . . . . . . . . . . . . .  236,654 
Areas. vaults, etc., covering, lighting, and venti.. Lathe for turning irregular forms, R. Eickemeyer 236,422 Washing machine , 'V. T. Fuson . . . . . . . . . . . .  " . . . . . . .  236.426 

lating. T. Jl yatt (r). . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  9,534 Lime kiln. T. M. Ullery . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.516 Washing machine, A. R. Steelsmith . . . . . . . . . . . . . . .  23B,64� 
Auger lip. detachable, Adams & Itobertson . . . . . . .  236,.01 Lock, J. W. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,660 Watch case. J. C. Cashman . . . . . . . . . . . . . . . . . . . . . . . . . .  236,550 
Bag lock, A . Bratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.413 Lock and dam, J. DuBois . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,483 Water cooler, E. L. Barber . . . . . . . . . . . . . . . . . . . . . . . . . .  236,529 
Bale ejector for presses. L. Miller . . . . . . . . . . . . . . . . . .  236,609 I,ock nut, O. Stoddard. . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  236.644 Water motor, II. M. Colton . . . . . . . . . . . . . . . . . . . . . . . . . .  236,554 
Bed bottom frame, spring. IV . T. Hayhurst . . . . . . .  236,53� Lubricator, ll. C. Hodges . . . . . . . . . . . . . . . . . . . . . . . . . .  236,434 WaterprOOfing materials . apparatus for treating, 
Bed hottom. spring. E. W. lIunt . . . . . . . . . . . . . . . . . . . .  2�6.593 Lubricator. C. H. Parshall .  . . . . . . . . . . . . . . . . . . . . . . . . . .  2a6,452 fabrics, etc . .  with. R. Garrett . . . .  . . . . . . . . . . .  236,489 
Bell , D. Torrey . . . . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  236,652 Lubricator, Ynle & Boyden . . . . . . . . . . . . . . . . . . . . . . . . . .  236.473 Well boring and drilling macbine, C. Harmon . . . . .  236.492 
Bells, individual attachment for electriC. A. S. Map caee. H. E. Moon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,610 Wel ls, agitator and paraffine extractor for Oil. H. 

Hibbard. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.431 M eat cutting machine, Zimmerman & Alford . . .  236,524 C. Gaskill . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �36,490 
Bellows, S. G. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,626 Mechanical device. C. A. Bentzen . . . . . . . . . . . . . .  236.410 Wheelbarrow, L. H. Goodwin . . . . . . . . . . . . . . . . . . . . . . .  236,575 
Bel th, self.leveling, T. O. L. Schrader . . . . . . . . . . . . . .  236.514 Mechanical motor, L. H. Conner . . . . . . . . . . . . . . . . . . . .  236,485 Wi nd engine. F. Boots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.535 
Blind, rOlling and fiexible. J .  G. Wi lsou . . . . . . . . . . .  236,651 MetallurgiC furnace, G. Duryee . . . . . . . . . . . . . . . . . . . . .  236.562 WIre. apparatus for finishing zinc-coated, E. II.  
Blowpipe revolving furnace, G. Dnryee . . . . . . . . . . .  236,561 Middlings purifier, H . T. Case . . . . . . . . . . . . . . . . . . . . . . .  236,549 Hill (r) . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  9,531 
BlUing, granulat ed laundry, H. Sawyer . . . . . . . . . . .  236,634 Milk cooler, A.  S. Benner . . . . . . . . . . . . . . . . . . . . . . . . . .  236,481 Wire barking macbine, M. A. Penney . . . . . . . . . . . . . .  236,453 
Boneblack furnace. discharging apparatus for, E. Moulders ' fiasks, clamping device for, G. E. Smith 236.462 Wood feathers, machine for cutting, J. W. Pet· 

K. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,458 Motor. �l . M. Conger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,555 tengill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,621 
Book, account. IV. C. Lovell . . . . . . . . . . . . . . . . .  _ . .  . 236.602 Musical Instrument, mechanical. Kelly & )lat-
Boot and shoe bottoms. mechanism for finishing. thews (r) . . . .  . . . . . . . . .  . . . . . . . . . . . . . .  . .  . . . .  . . . .  . . . .  . 9,53'� 

J. A. & A. C. Ambler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,475 Nozzle and rose sprinkler, J. Broughton . . . . . . . . . . .  236,541 
Boot and shoe heel , T. Smith . . . . . . . . . . . . . . . . . . . . . . .  236,464 Ore crushing and pulverizing machine. W. H. 
Boot and shoe nailing machine, H. P. Fairfield . . . 236,563 Howland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,491 
Boots and shoes of leather and for vulcanizing Ore furnace, rotating, J. )1. Thompson . . . . . . . . . . . . 236.648 

India-rubber boots and shoes . mechanism for Ore separator, W. O. Beurne . . . . . . . . . . . . . . . . . . . . . .  236,416 
treeing, J. A. Ambler . . . . . . . . . . . . . . . . . . . . . . . . .  236,406 Ore separator , T. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236.544 

Bottle fitting, nnrsing, H. H. Hayes . . . . . . . . . . . . . . .  236,583 , Ore, treating, H. W. Faucett . . . . . .. . . . . . . . . . . . . . . . . . 236.424 
Bottles. drop attachment for, R. Bravais . . . . . . . . . . 236,533 1 Packing box, G. C. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.414 
Bracelet, A. E. Codding . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,552 Packing pox. C. Moulton . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.612 
Broom. E. Dillingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?36,418 Paper bag. �!. C. Ruthenhurg . . . . . . . . . . . . . . . . . . . . . . .  236,459 
Broom, C. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,653 Paper bag machin e,  M. C. Ruthenburg; . . . . . . . . . . . .  236,633 
Buckle loop. J. C. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,�36 Paper feeding machine, Griffitb & Byrne . . . . . . . . .  236,427 
Bulllng cone, W. C. WOOdland . . . . . . . . . . . . . . . . . . . . .  236,472 Peel, II. Leix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236.501 
Bug catcher, potato, T. RObinson . . . . . . . . . . . . . . . . . .  236,631 Permutation lock , B. F. Kelly . . . . . . . . . . . . . . . . . . . . . . .  236,596 
Butter substitnte, O. Boysen . . . . . . . . . . . . . . . . . . . . .  236.483 Planter and gnano distrlbuter. seed, J. P. Allen . .  236.528 

DESIGNS. 

Carpet. T. J. Stearns. . . .  . . . . . . . . . . .  . . . . . . . .  . .  . . . . . . . .  12,112 
Clock case. E. L. iIlorris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,110 
Coffin handle socket. W. �I. Smith . . . . . . . . . . . . . . . . . .  12,122 
on cloth . C. T. & V. E. Meyer . . . . . . . . . . . . .  12.114 to 12,119 
Sewmg machine table, leg of a. J. E. Donovan . . . . .  12,113 
Spoons and forks, L. S. White . . . . . . . . . . . . . . . . . . . . . . .  12,12( 
Stove, Bascom, Hodges, & Heister. " . .  " . . . . . .  . . . . . .  12,109 
Stove. Bascom & Heister . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  12,108 
Stove, heating, 0. H. Buck, Jr . . . . . . . . . . . . . . . . . . . . . .  12.107 
Type. font of printing, J. K. Rogers . . .  12.111, 12,120. 12.121 
Types. movable, J. A. St. John . . . . . . . . . . . . . . . . . . . . . . .  12.123 

TRADE MARKS. 
Bntton, etc., collar, G. E. Adams . . . . . . . . . . . . . . . . . . . .  2.16.402 Planter, cotton and seed, S. R. M cAlexander . . . . .  236,603 Boots, Buckingham & Hecht . . . . . . . . . . . . . . . . . . . . . . . . . . 8,145 Button or stUd, sleeve, S. Adlam, Jr . . . . . . . . . . . . . . 236,403 Plow , G. E. Smith . . . . . . . . . . . .  . .  . . . . . . . . . . . .  . . . . . . . 236,463 Cigars, J. I V .  Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,146 
Buttons, decorating, C. G. Dobbs . . . . . , . . . . . . . . . • . . •  236.419 Plow, planter, and cultivator. gang, R. J. Bo w'man 236,536 
Car coupling. M. F. McKirahan . . . . . . . . . . . . . . . . . . . . .  236,447 Plow, sulky, H. F. Litzenberg . . . . . . . . . . . . . . . . . . . . . . 236,601 
Car coupling, D. P. Prescott . . . . . . . . . . . . . . . . . . . . . . .  236,625 POCket l ight, T. Remus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,627 
Car coupling, J. T. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,649 Post hole digger. G. B. Van Vleet . . . . . . . . . . . . . . . . . 236,655 
Car coupling, B. J. Upson . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.468 Pottery shape for fireproof fioors, M. F. Lyons . . . .  236,504 
Car, sleeping, C. E. Lucas . . . . . . . . . . . . . . . . . � . . . . . . . . .  236,445 Precious stones, coating real and imitation, F. E. 
Car whpel, J. Absterdam . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,525 Meyer. . . . . . . . . . .  . . . .  . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  236.608 
Carbureter, J. W. Hoard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,433 Preserving compound, J. Wickersheimer . . . . . . . . . .  236,521 
Carbureting apparatus. A. Henning . . . . . . . . . . . . . . . 236.586 PrintIng machine inking apparatus, R. Engels . . . .  236.56� 
Carding machine, G. Bernhart . . . . . . . . . . . . . . . . . . . . .  236,408 Pump, fountain , II .  Toellner . . . . . .  . . . . .  . .  . .  . . .  . . .  236,650 
Carding machine, D. Moulton . . . . . . . . . . . . . . . . . . . . . . .  236.450 Pumping mechanism for gas apparatus, S. H. 
Carpet stretcber. F. M. Draper . . . . . . . . . . . . . . . . . . . .  236.421 Pincn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236 622 
Carriage seat, extra. C. Hall . . . . . . . . . . . .  . . . . .  . . 236.428 Punch . J. W. Douhleday . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,�'lO 
Cartridge shel l s .  "pparatus for resizing, uncap- Quilting fabrics. machine for. J. Thomas . . . . . . . . . .  236 466 

ping, and capping. It. Morris . . . .  : :  . . . . . . . . . . . . . . .  286,611 Railway rail ,  P. Bargion . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,530 
Cartridge shells. tool for extract ing, A. Paul . . . . . . 236.617 Railway ship, J. R. Eads . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236.563 
Centrifugal ventilator or pump, E. D. ll'arcot • . . . . .  236.423 Railway signal. electrical, Hayes & Gray . . . . . . . . . .  0,36.483 
Chain conveyer, P. Keene . . . . . . . . . . . .  . . . . . . . . . . .  . .  236.438 1 Receptacle.  A. Vivarttas . . . . . . . . . . . . . . . . . . . . . . . . . . . 2M,51 8 
Check row lines, anchor for, G. D. Haworth . . . . . . .  236,530 Refrigerator, Axt &, Gentzsch . . . . . . . . . . . . . . . . . . . . . .  236.476 
Check row lines. anchor for, G. D. & L. L. Haworth 236,531 I Rifie, mining, W. H. Howland . . . . . . . . . . . .. . . . . . . . . .  236,t98 

Enl!:lish Patents Issued to AIDericans. 

From January 7 to January 11,  1881, inclusive. 

Car wheel, J. Rigby. Rutland, vt. 
Castlnl' metals, S.  L. C lemcns et al . . Hartford, Conn. 

Cloth lent.ering machines. G. P. Wood, Johnston, R. I. 
Electric lightinl', H. C. Spaldinl', Boston, Mass. 

Furnaces for steam boilers, C. W. Doten.  Boston, Mass. 
Lasting machine for boot. and shoes. S. B. Ellithorp, 

Rochester. N. Y. 
Metal'ic packinl', T. Tripp, East Stoughton. Mass. 
RaIlway dumping wagon. W. H. Page, Springfield , Mass. 
Shoe nai ls ,  manufacture of, J. Hitchcock et al., Boston, 

M ass. 
Spools or bobbins , SUllPorts for, W.  S .  Anchlncloss, Phila

delphia. Pa. 
Steam for buildings E. F. Osborne, St. Paul. Minn. 
Street curbs and gnters, J. D. Townsend, New York clt;y 
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YOU HAVE B E Ef!: I M P OS E D  U P O N  IF YOU HAVE nOUGHT A ' nATTEltY,' ' PAD,' OR ' MEDAL,' THINKING IT WAS THE 
G E X E ltATOR. SEE THAT THE NAME " PA L L  MALL " [S STAMPED ON THE BACK. 

THE LONDON GALVANIC GENERATOR, 
A R O YA L - R E M E D Y 

, Under Royal Patronage. ) 
N"O� O F FE�EI> TO T�E .A..J.VLE�XC.A..N P'U I3:1:..XO BY T�:m 

Pal l  Ma l l  E lectric Associat ion 
C> F  LC>N:DC>N_ 

When Worn Like a Pad , Quickly Cures 
Stomach.  Liver and Kidney (:omplaints, 
(:onstipation, Gont, Debility, Heartbnrn, 
Itheninatism, Nenralgia, Weak Stomach, 
Dyspepsia, Aches and Pains, Weak Back, 
Flatulency, Lnm ulgo, Nervons Tronbles, 
Sciatica, Vertigo, Indigestion, and all 

their Complieations. 

'/' HERE IS NO WAITING, IT ACTS IMMEDIATELY � 
A Guarantee goes with e'Very Generator. 

O U R  M O T TO B d N G  " N O C U R E, NO PAY," 
A great revolutiou in Medical Practice has spread 

throu"hout England. It h IS been discovered that most 
remar1mble cures attend the application of small Gal
vanic Generators to diseased parts of the body. Expe
r , ence has shown that they aet immediately upon the 
blood, nerves an 1 t BBrres, producing more relicf In a few 
hours than med cine has gi ven in weeks Hud months. 
There is no shock or unpleas lilt feelin� attending their 
usc, and they can be worD day or nignt, interferiuO' in 
no war with the dress or occupation of daily l ife. Jilnll 
directIOns accompany each one. Every mail brinO's us 
the most grat.fying reports from those using them. 

Mention this Paper. 
Having purchased the sole right to introd uce them in America, we mad . .  payable to G EO. A. SCOTT, No. 842 BROADWAY, NEW YORK ' or will �ell(! �h m o ll . l l·ifl J � PO'"" pftH!, ."1I 1'1 ceil)! oj $1, w h!ch wl ll  be l'('t l l f l l t-'d I we .\\' � U  st1nd th'

t'lll hy Express, C. O. D. , wi t h  privilpge of openi n g  and' exif they tHlI to relleYc a t t er "  rea"onallie t l lne. He m l ttanc{'s call be made I amllllllg-, hut the Express Charg-es will add consid erably to y' ''''' cost ; or in Check, Draft, Post U ffice Order, Currency or Stamps, and should be ask your Drugg'ist to obtain them for you. Agr l1 l . wanted 111 every town. 

THE AMERICAN SONGSTER. 
The Grratest Novelty and Wonder of the Day. 
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a
�� is highly appreci�ted by ladies, who use it to teach birds to "ling. It supersedes tho;;:' blrd-or�an, and when used near a bird it will induce it to start up its best notes immediate lY. Each bird is life-size. 1881 
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bY mail, five cents. PECK & SNYDER, 

Th T h I . I I dllstrl' a al 1 d �'alll' tary I "WOOD P R E S ERV I<;D I e ec nn O[ICa , II , . tJ . under the Thilmany Improved Zinc Patent, warranted to I 
last almost indettnitely, at very sma.! cost. It will not MllSP ll lll of New s ' ut h  W Ips shrink or swell, nvo,ds decaying. and preserves iron 

lJ 11 U I fastening�. �ea wurms wid not eat it. Toughened by 
Th 'l� h lou·leal Industrial and Sanitary Museum the zinc fiber �hruugho�lt. it w�ars equal to stone for 
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��w�Souttl � es, �iH be glau to rece iv e I!uvements, bTldges, raIlroad hes, �harfs, �l Iaqw ' ):s, 
�l'ad� Jo�'rnals price. I.-ists, and Cata ognes (in du!) i- fence Pos�8,. stables, gree!l .hous�s, shmgles, shl,P �)m�r

r cate J ; also, Illustralive �pecimens or eullechOI;s from e�'in �i�l��l���g
fJfte 

ah�l�\���, �
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J
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the manufacturers or artICles likely �u be useful In s�c� Y'rel Manhattan �OOd 1 reservfrig Co. 66 South St. N.Y. I a mu�eum, especial ly for tile foHoWlng coliectIons, VlZ • •  I 
. t , 

1. A nimal Products. 
2. Vegetable Products. 
3. \Vasre �roducts. 
4. Foo<ls. 5. Economic Entomology. 
6. Eco omlc Geolo�ical .-pecimens. 
7. Elducati01lal Apparatus and Appliances . 
S. Sanitary aud HygieniC Appliances and Systems. 
9. Mining. Engineering, Macl1inery. 
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12 Ethnological Specimens. 
13. Artistic Workmanship in Wood, Iron, and other 

MrL
a
�hotOgraphS, Eleetrotne, Plaster, and other Re

productions of Art. 
I 'arcela mUle be sent to Messrs. TrUbner & Co., 57 and 

59 Ludgate HIl l ,  London, England, for transport..4tion to 
the museum. CRARLE:;! R. Bl'CKLAND, 

Acting ;,ecretary. 
8YD�'2'::�_h_N_o_v_e���r_,_1_880_. _____ _ 

THE COTTON GIN, ILL USTRATED, HAS 
been in use a number of year� in the Cotton Stutes. and 
bas earned aJl enviable reputation which can be ver�tied. 

The American Need e Gin and Condenser is essentially 
dift'erent in the ginning cylinrier from the �aw Gin 
�r��
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steel ; first, because 
there are no rough 
edges or acute an
gles on them to in
Jure the dellcllte 
fiber whlle separat
ing the cotton from 
the seed. l:-\econd, 
though having the 
same number o·t 
teeth to t

b
e inch 

there is more space between them, thereby increa�ing 
Its capacity. This has been proved in numerous trials. 

Fig. 1, the complete mach me, gins, cleans, and passes 
the cotton through the condenser in a continuous sheet 
or bat, which may be handled from the !(in to the press 
without los � . As a flue gin it 1� superior to the saw gln
ginR faster and gives a greater yield of cotton. 

THE 

G OF SAW MACHINES 
89.00. 

$1000 00 IN OASH
. 

i s  deposited in 
• bank agalnst any other 

saw machine in America. This is the 

cheapest machine made, and warranted 

to saw logs easier and faster than any 

other. We are the oldest saw machine 

firm in America. Any prominent mer

chant will tell you we are responsible. 

Beware of infringements. Our circulars 

are free. Add,.ess, 

United States Manuracturlng Co., Chicago, III. 
Our W E L L  AU C E R S will bore " 

well 7 5 foot deep and 2 feet in diameter 

in a day. This would clear you $50 in a 
day. Send for our Pictorial Catalogue. 

U. S. MANF'G CO. , Chicago, Ill. 
. PO H TER 111A :S TTFf'. ('0 . .  Urn. I New economizer. Only portflble made 

with return flue. 
Abso l u te .n lety 

fl'Oll1 explo
� j  O il  a n d  
from sparks. 
Send for cirs. 
to Porter Mfg. 
Co., Lim , Syra- , 
cu-e, N.Y. G. ; 
�gi��f����: �I'''!;_�il;j!-;;i, 
landt St " N Y • •  

The patterns, special tools, material, gins on hand 
���i��s;)fgt"�a���a�f��f;:' f�g8:b�:C'h���':,

il
�r�

f ;�: MUNSON BROTHERS . 
offered for sale. For further information. arlclress the 0'\ MANUFA C T U R f; R oS .  r(': 
lIlventor nt Alban

.
y, N. y,---

.
H.� .. SC,'ATTER

,
GOOD, " _'_ 1 �) . t:"SiONES.Mlll ,\f�"--' J\,  *,�\f. .�-t---...::..-, C.y/l\< !'i O  J A RT'I RRS I"ECUltEPv' ,(>'IS AND MILL rUI�NISHINGS .  �I/I-Int�!:'t,Ml<l;oD.�p" nle� Hl�h:&lb�i1ij)3': OJ'.: I AND OIL TIGHT BUSI1 UTICA N, y, U .  S • A. • 
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INDIA-RUBBER AND GUTTA PEROHA 
Industries.-BY rJ1homas Bolas. F.e.S. An exhaustive 
paper on the sources and manufacture of both India
rubber and gutta p rclIa. I. '1'he Sources of India-r�b
ber. Early Manufacture of ltubber. Hubber-bearing 
Trees. Colle<;tion and CompositIOn 9f !tubber Juice. 
Characteristics of !tubber. ContractIOn by Heat and 
Oxidation of Rubber. Hest SOIVCllt:o; for the bum. II. 
Purification of Raw Nubber. How Nubber 'roy Balloons 
are made. Rubber Cements and Rubber Gloves . III. 
VulcanizatIon of India-rubber. The Vulcamzing Heat
ers. .\ I ixers for Rubber. 1!J1lects of .Su phur and other 
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h llbber Belts. Hubber 'l'0Ys Itubber �ponges. hubber 
Stamps anp Printing. Hubber Cements. I lates. Rub
ber Waterproof (joods. Kamptuhcon. Hose Pipe Mfitk .. 
iog Exportation of Vulcanite �mery Wheels. '1 he 
great Steam Rubber Press. V. ]<;bonite or Vulcanite. 
Dental !{ubber. VUlcanized 011. Substitutes for Rub· 
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cuntains valuable information concerning the nature, 
properties, and mode of worktnthrubber. and is believed 
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SC I K'\ T  FIe AMEH1(,A � :::; UP PLEM I .N'l'. Nos. �4-9, 25 1 ,  
and 21)2. Price 10 cents each. To be had at this office 
and from all newsdealers. 

l'ENCILS, 1I0LD F.RS, CA SES, &0. The Ca l l i - C ra ph ic P e n .  
A GOI,D PEN and BUSBEN HO LDER. containing 

ink for several hours' writing. Can be carried in the 
pocket. Always ready for use. A luxury for persons 
Who care to preserve their individual1�y 1n writing. M A B I E ,  TO D D  & B A  � D .  1 8 0  BROADWA Y, NEW YORI\.. 

Send for Price-List. OUR GOODS ARE SOLD BY J<'IRST-CI,ASS DEALERS, 

ICE-BOATS - THEIR CONST R U CTION 
and management. With working draWings, drtails. and 
gb�s���t�o�. f\!lew:�g¥� h�

n
t��1�D8t�F��g:��fli:gOr�B�� uspd on the Iludson river in winter. Bv H. A. HorHall, M.E . Contained in SCrF�'lIF ! ( "  Al\fEBICAN 8 0PPLE)lENT, I .  'rhe same number ul.�o eontainF. the 111 les and regulattons for the formation of ite-boat clubs. the salling and mar.agement of ice-boats. Plice 10 Ctnts. 

[FEBRUARY 1 2, 1881 .  

Inside Page, each insertion - - • 7' 1)  cents a line. 
Back Page, each insertion - • •  $1.00 a li ne. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate per line, by mea8Urement, as the letter press. Adver

tisements must be received at publicatirm Office as early 
as T h'ursday morning to appear in next issue. 

CET T H E  BEST A N D C H EA P EST. �'''-+V'''''''''''.w.,'''''d'''''' ; II I ' ·�· ,� TRAnt �"I N Y;) MARK. 

��WI��" ��[I:'i:.f'IN&§Cf: "', J 
J . .A.. F.A. 'V � CO., 

(Cincinnati, Ohio. U. S. A. 
Exclusive Agents. fl n n  Tm{,o:otpl"<> for j l)f' r l l i ted States, of the 

O E LEEB..A.TED P E R I N  BA N D  sAW BLA DES,  
Warrfl.ntf'O  Rupe'·(OJ· to all others I n  qutflU,/.jfn. 

ish. unifo'rnlify o/' telHpeJ·. fl l l ' !  YPIH? I'''Z dura_ 
bility. One Pel-in StU" 0 1 1 1  W P fl l" -;  th J'(�C o r d I J ) ,uy HaWs. 

CATALOCUES FR E E  TO ANY ADDRESS 
�1"iU ciC �\\�S " � ZOi> O� -\.L. \ �. . . . . � .:::.0 S �\.\. l' � � � OO� o@§� 

SPEf.:IA I,TIEI". 

WOO DWO R K I N G  M AC H I N E RY, 
Of Superior Quality, for 

CA B rNET A N D  PIANO M A N ' F ' R S. 
SHAFTI N G ,  P U LLEYS &. HAN G E RS.  

P .  Pryibil, 4 6 1  t o  467 W .  40th St" New lork. 

ICE-IIO"C"SE AND REFRIGERATOR._ 
Directions and Dimensions for construction, with one 
illustrat "n of cold huuse for preserving fruit from 
season \'v �,eason. The air is kept ( I rv and pure l hrough
out the year at 11 temperature uf 34 ' to 30 ' .  ( ·ontained 
in SCU:X TIFJC A\ l ERIC A N  � t · J 'PLi� .' I . K\ T, 1 1 6. J 'rice 10 cents . �'o L"e 1:.,{ ..... at this office and of an newsdealers. 

In addition to our celebrated Wood W(}'rktn1 Machin
f'�'1, we have for sale a fnIl l ine ()f 'i achinists' Tools. 
p.t�<lm Rng-ines and BoBers, �team Pumps, ColO ric 
Eng-trIeR, Small Toe ls, �upplies, etc. , etc. A rldress H o B. S I I I'i-H, MACHINE CO., �25 Market St., Philadelphia, 
Pa. 

M r I"EU J{ C �  I"E {,(l eKS .-See SCI . AM. of Feb. 
5th. Recommendeded by Prof. Winchell :'teere. nnd 
Harrington. ard use<I in University of �fichigan Mu
seUID. ANDltEW CLUnE, Ann Arbor, Mich. 

�� C:AH'l? &, MOEU'J �·  ,sTEEL WIRE O f..c:v.o(SCRIPTION � � 
234 W 29 ST. EV£RY & STEfl SPRINGS. NEW YORK CITY 

PUMPS ! PUMPS ! !  
F O R  S A L E  C H E A P . 

No. 0 DEAN P U llIP. No. 1 1-2 BLAIi.E PUMP. 
Address WILLIAM BAXTER, 115 Liberty St., New 

York, where the pl1mps may be seen. 

SHORTHAND WRITI NG thoroughly taught by mail or personally. 
tenographers furni�heLl busineF<s nwn without charge 

for my services. AddreH� W. (� . Uhallee. Osuego, .No 1'. •' D�e!2�! �!� r.!I�T!!! 
Over 2 000 styles 01 type. Catalogue and 
reduced price list free • . H. HOOVER, Phila., Pa. 

500 VIRHINIA F A RlllS AND ltIILLS ,for sale or exchan:;e. \\ rite for free catalQgue. 
R. B. CHAEFIN & CO" Richmond, Va. 

VELOCITY OF ICE BOATS. A COLLEC· 
tion of interesting letters to the editor�fthe SCIrNTIFIO 
���:i�tt�g°'b���

e ��&S�'h� °fr.'SC �mdt����6 �roaW' ��i 
faster tban tbe wind which prope,jg them. lliu.trated 
with 10 explanutory diagrams. Contained in SOIENTrFW 
AMER I C A N  S ' · P I ' LEm:NT. No. 2 14. Palce. 10 cents. To 
be had at this office and from all newsdealers.. 

Leffe l �ter Wheels. 
With recent improvements. 

Prices Greatly Reduced. 
8000 in successful operation. 

PINIl NEW l' A1!1'IILI'r rOil 
Sent free to those interested James Leffel & Co , 

Springfield, Q ,  
u o  Liberty St. , N. Y .  City. 

I!l�� ��Jt��ElIIo:!rnl-::a��:��� Wit�14tr:ors::��:;r T H E P E R  F E CT E D  STY LOC R A F I C .  
oompound enldr,e. all costing over t35,OOO ; wi I be sold The most convenient and economical outfit for writing. Pen , Pencil, and Inkshnd In one. Can be ordered by 
tor :1'5.000 ; the only business of the kind In Canada ; rare m

Ul
an, and ex�hanged or returned It not suited. For full nescrlption of various styles, send two cent stamp tor opportunity to r,artlp.s entering machinery manufac- ustrated CIrcular. 
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IMPORTANT BOOKS 

ON 

Mineralogy , Assaying, Mining, etc. 
ROCK BREAKERS & ORE CRUSHER S. ROOTS' NEW IRON BLOWER. 

Davies.-A Treatise on :\1 etalliferons Minerals and Mining. By D. OJ. Davies, F.G,t;., Minin� li:nldneer. Examiner of !\1ines. Quarries. and CollierIes. f2mo. 4,sJ pp. llluskited by 148 engravings of Geological �'ormations, Mining Operations and Machinery, drawn from the 

We manufacture and suppJy at short notice and lowest rates, Stone and Ore Crushers contalnin , the Invention described In Letters Patent, issued to 1!J1i W, Blake, June Ijth , 1858, »ogether with N I W  AND VALUABLE IMPUOV "MK'�'S, for which Letters Patent were granted May 11th and July <Oth, IStiO, Ito Mr, S, L. Marsden. All Crushers supplied oy us are constructed under 
t�� �f:�i�����:�ie Irl��r c��bSedr��h 1��' �g��rr'; �a�� ��:r�d:ars has been connected with 

FARREL l<'O U N D lt Y  A N n  lUACHINE ()o •• ,U an u frs., Augol l ia, Conu. 
practice of a I parts of the world, . . if5,OO . 

THE STEA M PUlllPS MADE BY 

VALLEY MA CHINE CO., 
EASTHAMPTON, M ASS., ¥�6·�.O���?StJ�I� Js s f��e�d a�d ��tr?��ic�,onBr��I�� 

DeKoninck,-Dietz.--A I 'ractical Mannal of Chemical FOUND Analysis and A ssalIng :  As Applied to the Manufac .. 

.ninck. il ietz . and Mallet. American Edition, with 
��Z� and un Appen�ix on. Iron Ores, by A. A. " e.,\�:Jo Are the best i�dt��h:ro�h�:oo:etoiler Feeding 

Gec.-'l'he Practical Gold Worker. The Art of Alloying 1 ----Melting. Ref1ning, Reducing, Co'oring. Collecting and ---. -------
Retlning ; tne l'roce,ses of .• anipulation, Recovery of 

. , 
. . , ' . RUBBER BACK SQUARE PACKING. Wabte, ' hemical and Physicnl l Topertie::l of Gold, Mix-Ing of A llovs, So'ders, Enamel, etc . , ete . 12mo. $3.50 Gee.-The Si)vel smith 's Hand Book. Instructions for 

tJ�����0��.dh�i�;I�}g�s,�i6:r id�����rld.M�J��7' ra�&l �" : ' :' .: .: <.�":':: " . .. �. ,: " :: ,:':<.: ::' ' . ' BE�T IN '1' H )� WORLD. 
Kobell.-l>rni.-." ineralogu cimplified : A .hort method . ; < /,:,: " .,: : . .. .. <" ./:.:.: \'::,.::« >. For Faelling the Piston Rods and Valve Stell is  of Steam Engines and Pnmps. 

of Determinin!! and Classifying )l incrals, by means of B represents that part of the packing which, when in use, is In contact with the Piston Rod. simple Chemical J;;xperiments in tile Wet Way. From A the elastic back, wbich keeps the part il against the rod with sufficient pressure to be steam-tight, and yet the dermun of lJ-'. Von Kobell . with an Introduction to creates but little friction. Blowpipe Analy,is, and other additions. lly Henri This Packmg is made in lengths of abont 20 feet, and of aJl sizes from l< to 2 Inches square. 
L�:;��.�fs�ai�':i� 'Guide ; Or, P�actlcal DlreCtlon�2{>g JO H N  H. C H EEVE R, Tl'c lls. In;w YORK 8EL'l'lNG Ii. PACKIN G (;0., 37 & 88  Park Row, New York. Assayers, Miners, and Smelters, for the Tests and Assays, b v Heat and by wet Processes .. for the Ores of 
�ht�t ��Rgtt�;IL::t��, ?lm�ld �nd ��iver � oins $��2� 

N1��hth;rhi����c�iait:sWrr�c?g�la.��!r!)��rid't!�r�y�� DeSigned for I1JxpJorers and those interested in MInes. By Oliver North. 12mo. .  . • . $�.50 Orton.-Underground Treasnres ; How and Where to Find rrhem. A Key for the Heady Determination of 
��,;.�� 8,Sft;;,1 f.��r�lfu':i����d��m���ted S.tates·$lB� 

Phillips and Darlington.-Hecords of Mining and Metal-
P����:-:T��u�I�r����g��Otead, including Desilve��� tlnn and Cupellation. 8vo, • • • $12.50 Percy.-Metallurgy of Silver and Gold. Part 1, f.ilver. 

w. e. WR EN'S 
Pat. Grate Bar, 

Manufactured by 
D, S, CRESWELL, 

Eagle Iron Foundry, 
S16 RACE S'l'., 

PHILADELPH IA, FA. 

�i�tfe���.\8t'a��ilook of Min'eral Analysis. B'i2� Wi)hler. Edited by Henry B. Nason. lllustrated. 12mo, �3 00 
� rl'he above or any of our books sent by mail, free 

THE BLAKE. "�ION AND EAGLE " CRUSHER, 
A patented improvement o f  the former H New Pattern " Blake machine. 
l-I  us much greater efficiency than the old. It requires only about half the power to drive. and is transported at much lees expense (the size most used weighing several thousand pounds les8 than the unimproved machine). I 

of postage, at the pUlJlicution prIces. 
HEN R Y  C .\ REY BAIRD & CO., Industrial Publishers, Booksellers, and Importers, 

810 'VAL.:\' U'l' t;l.'HE.l:.T. PHlLADELPHIA. f�s�
e���e�iI1s:h�h:i'p���� ��� r�:rr�n '1�d;e:snd other manipulation, and I 

NEW E. S. BLAK:o� ��';j,�!�:��:��� �':t':lUfactUl'ers. 

PiPe-Thr
.
cading SURFACE FILE IIOLDERS .. 

Machme By their nse a crooked flle may be utllized as well as a 
, straight one, and both are made to do better execntion In 'CHE I X L, filing broad surfaces than has hitherto been possible. 

or hand or power. �g: � h�lds fil�s ii fg Ml�: I�'.'g. �Jlg: �i?Ooe:��'i,. Pipe Cutting and F I b th t d II M f t d I 

ROOFI NC. 
For steep or fiat roofs. Applled by ordinary workmen at one-third the cost of tin . Circulars and samples free. Agents Wanted. T.· NEW, 32 John Street, New York . 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTl V rnLANCED 

IS SIMPLER, A N D  H A S  
FEWER PARTS TH�N AflY OTHEn BLOWER. 

P. H. & F. M. R O OTS, Manuf'rs, 
CONNERSVILLE , lIm.  

S S TOWNSEND G A t 1 6  Cortlandt £t. , } • • , en. g ., B [).y  Street, NEW 
WM • . COOKE, Seiling Agl., 6 ;!ortlandt St.eet, YORK. 
JAS. BEGGS & CO ., Sell ing Agts . , 8 Dey Street, 

� SEND FOR PRICED CATALOGUE. 

The fact that this shaft ing ll ns i 5  per (Cllt. greater 
�ltee��hu:eftr�������£ ��dguV; �dll�tbt� Jg�tic��g�li��i. We are also the sole man llfHC'turer:o: of th e C I  L DBA I I D 
COLLI '\ S' P .\ "' .CO [1 PL I  '\ G. and furn ' t-h  Pulleys, Hangers, etc., of the most approved sty les. . f->r ;ee J i !'t mn iled on 
application to Jb l\E� & 1 A UG I , LlNS,  Try Str('et, 2d and 3a A Vf nne<l, Pitt�burg, Pa. 

190 "': .  Canal �tr ?et, Chica�o. lll. 
lfr' Stocks of this shafting i n �tore II nd for sale by 

FULLEn, DANA & F1 Tll , Boston , M"ss. . 
Geo. Place �I achinery Agency. 121 Chambers St., N. Y. 

r e a d i n g  .l l a- '  by �Iies:lh'bloLS�)]'[aF&��
e
8'; �;'OVi3��c:.

c
R�'i� 

on
y for Pipe a spe- of Patent \ \  ood Workmg , achinery of every de�crip .. CLARK'S RUBBER WHEELS WIT Il ERB Y , 'RUGG & RTCH .. \ R D f' O 'l  Manuf.cturers 

tion. Facilities unsurpassed. Ehop formerly occupied , by l{. Ba I & t o . , Worcester, Ma's. �cna for Catalogue. 

5 0 £�:.�����p%�, �8�'b �s. 3e\���p,;.: k ��th�lrd:�II: 

$5 5 6 6 A :.rcll t �' In'oftr l)eI' ,,·celt. W1l1 prove 
it or forfeit $;)011. 1111. Outfit and Sam-- pIes worth �5.00 1',''' ''' Address 

E. G. RIDEOU']' � CO., 10 Barclay Street, New York. 

E R I C SS O N ' S  N EW M OT O R .  

Pond's Tools, 
En:! i n e  I.ath es. PlalltlrS, Drills, &c. 

DAV ID W. POND , Worcester, Mass. 

Th is wheel is the best now I 
J

u st i ssll Pd.  TRAUTWINE'S C�IViL E�GlNEER'S 
In the market and is attract- . POC.K,ET BO.OK, iJlustrated with 670 enl}[avlngs 
ing the atte�tion of .large ��odmC������ld�ef6�ng: cfs�it�t:i.D�l!:��,o�n�n�dge eI1:i�� 
manufacturers on account of $5. Mailed on receipt of price. E. C.uxton & t o . . PhiJa. 
the �reat saving of floors, 
whieh is ten times great.er 
than the extra cost of this 
wheel. 

Adapted to all purposes, 

. E N C I N E  A N D  B O I l. E R  W A N T E D. 
The WINSTED HOE CO., of \\'insted, Conn., will pnt in a new engine and Boiler of (j() to 70 H. 1)" next May, and solicit proposals from builders therefor. 

HOW TO MAKE A TELESCOPE . -BY viz" warehouse trucks, plat- The Phosphor-B ronze �mBltillg Co ,  Limited , 
E R I C  S S O N '  S �����';,i\�il'!.°t,.�\�� d�������!:�;:;?���"p<i,,�lo';, CI�'::; 

form trucks, scales, boxes, 

Now Cal�rl' G PUIDDI'n[ En[l'no teeaISeilsYcoCpOell,stcarupcatblfeOrOfhgllI,·v'S,·neglf,· tastpsomssaelsl.CoOrsat'garneateredeecatlivoef 
baskets, and heavy casters. 

enjoyment and knowledge of astronomy. II lnstrated For fuJI particulars, address '" 
with 7 figures of details, drawn to a scalo. Contained In GEO P CLARK WI' dsor Locke! Conn � 

N!'W Offices and 
Salesroom, 

� 5 1 2  Arch street, 
FOR r���i�.FI!1:�eElh�l�tStbrt������d1\�ro�"�l :e��: . .  , n  ,-' , . � 

J)WEI,LI N G ';  A N II (;(l [:NTRY SEATS. dealer.'. & c r" PHILADELPHIA, Simplest cheapest, and most economical pnmping engine . '  TOR N R .  'VVHITL F.Y ( . .  ) . 
for domestic pm poses. Any servant girl can operate. St l e t European Representatives of American Houses. with PJ!Io�'oi- �{)�e. 

PA. 
Absolutely safe. Send for CIrculars and price lists. e e a s i n g S FirBt�clas8 Agents In the principal industrial and agricul. 

DELA'II/I'ATER IRON WOR'I'.?S tural centers and citieS in .I!;urope. London, 7 Poultry. 
.a.VJ. � E. C. Paris 8 P ac� Vend4 me. Terms or! application. - From I,{ to 15 000 Ib, weight, true to pattern, of unequaled I J. R. W. & Co. purchase Paris goods on commission at PHOSPHOR-BRONZE C .  H .  D E I .A JIATEIt & CO., Propl'ietors, strenr.ih, tonghness, and durabihty. 15,03(, Crank �hafts I shippers' discounts. 

No. 10 CortLlllut Mreet, New Y ork, N. Y. l'i�diu�rI�;ft�";,���lSo�h��i����Tlc��tiri:s�nig�nlir1�� 
------------------

----- - -----�- 8��I:�����������£IXGS Co., 401 Library St . •  Pbila, Pa. 
�16 5 R R C E  ST - JAS MURD O C K  JR - C I N C I N N AT I  Wire, Rods ,  Sheets ,  Bo l ts ,  etc. 

$5 to $20 per rlay at home. Samples worth $5free. 
Address STINSE»i & Co , Portland, Me. 

SCIENTIFIC AMERICAN S UPPLE-
MENT. Any cle.ired back mlmber of the SCI ENTIF I C  
AMERI C . \ N  �UPPI-,F. ' l  F N T  can be had at this office for 
10 cents, Also to be had of newsdealers in all parts of the country. 

Shafts, Pulleys, Han[BrS, Etc, 
FuJI assortment In store for immediate delivery. 

WM. SEI,LERS & CO., 
79 Liberty Street, New YOl·I,. 

ICE-HOUSE AND COLD ROO;VI.-BY R. 
G. Hatfield. \nth directions for construction. Four engravings. Containefl in SCIE:\TrFlc AM I·�nIf'AN SUP· 
1 Ll�;\IE�T. 59. I rice ",0 cents. To Le had at this office nnd of all newsdealers. 

Address, for clrcuJ<tr. 

, .  RELIABLE " 
En2'ines a complete success. Prices still 40 per cent. below those of otter makers. Unequaled for effiCielt�, simplici-
i15�'i����a�.li�::to $i8����"� 
II. P. ,I II complete, with Governor, Pump, and Heater. 

HEA LIJ, SI�CO & CO., naltlwi ttsville, N. Y. 
HUB MACHINVRY.-HUB TURNING, HUB )IORTISing, and Heb Boring Machines. Send for price list and Circulars. DAVID JESKIN:'l, Sheboygan. Wis. 

23 !'li z" s  of Direct, 24- Si zes of THE BL AKl!; TRANSMITTER. -AN EX
Jlo i l el's, and the best Iudh"ect Ru- planation of the more obscure parts of the microphone, 
d i uf i o l l .  I a n n  of  the method of  showing i t s  faults, when such 

Send for circulars exist in it, and al�.o <;>f the I¥ethod of locating the . 
I faulty Sp ' lt. DescrIptIOn of mlCrophone. How to put 

EUREKA STE I M HEATING CO.. rJ r�'::e�i�hol!�ntlow 1fg�dtJit�l.sCt���!r�J�s i�I�dc�.?� 
R O C II E STER, N . 'y. ����;. �l�� b�Ih�; a�lh1�>:;&�e �;d �6in 7tq�ew�J��rer�� -------------------------------- 1 

" Th '  1 876 I ·  t " ELEVATORS Steam nnd Hand Power. Auto-
e n J ec 0 r . MORSE, ill and 413 'd�';:;� �t��j!'J?f8��p�f�: p��E

M 
& 

Simple, Durable, and Reliable. Requires no speCial valves. Send for illustrated circular. 
W:l l .  SE I,l, J> lt� & C O . ,  I'hila.  --------�-------

"' M .  A. " A n n  H i. PROVI DENCE, R. I. (p A H Ii �TREET), Six minutes waJlt \\'e"t from station . 
Origin al a,nd Onl y b u i l d c r  of the 

II A Ie In�-CO H L I �S I�N( HNE 
Wit h  Il n }"1'j !,,!' P a r e n ted l lll))rovelnents, 

ft'U Ill hI to 1 . 1I00. n .  1' .  
-------:----------,---$66 " week in YO\1r own town . Terms and $5 0nlfit 

free .  A ddress H. HALLETT & (0.,  l 'ortiand, Me. 
----

to cmtomers without uOO ell,!!T8 V i n l!'S, 
and ,{jref'tions for 

FOUl{ SIDED MOULDER, WITH OGT- H. Ad��:�:: Plallts. 
side bearing. We manufactnr! {��i��Jl.�;�'ii'::dm�l��::;:: Detroit, Mich. 

��i�����rn�����h<;D���: Agents WantedCfi2 '  sm --- 't M. SPENCER, tailers, Blind R3bb�ting I Sells rapldl.V. �4 :j 50112 Wash'n St .• ' 

��?�i�esOf A Jt�era �;3� P8l'ticulru'sjree. 0 __ iii _ � Boston, _M�� 

L EVI Hou:Jl�,�i!:::�:::ry, Pa. MACHINISTS' TOOLS. 
WO O D  WO R K I N G  

L A T H ES, I' I . A :\ }: R S ,  D I: I I .[,,",,  IGlbilllf Gear Cutters, ����ing Machines, 
ORE CRUSHERS. .Oil __ iiJ1IlIriU GOULD &. RBERBARDT, 

NEWARK, N. J. 

B R A S S M A C H I N I S T S  SUPPLIES IN S G E: R MA N  . C O P P E R . I LV E R .  
Sf"'.)'F��RE.ROD SHEtT & TUBE IN TH E.  -rHREE. M E.TAplR�C.�\Jc:,T Pamphlets and Particu l ars on Applicati on. 

Sole Manufactnrers of Phosphor-Bronze in the U. S. 

O T I S '  SAFETY HOISTING 
Machinery. 

OTIS BROS. & CO.,  No. 348 Broadway, New York. 

50 �i��g:�d�'iii����,�����a:ao�tl��*';;rT��bi�,�t B ,,: I, C " E R & P .� e n. , 
Sucpessors of MT 1.0 PECK, Manufacturers of 
l'ECK'1S !'AT t N'I' 1 1 1( 11 1' PH " " :- ,  ISHEI'.\ ltD ' S  ()EJ.EBltA'I'ED 

$60 S('('cw CuUi n 2'  Foo t  I lathe ,  
Foot and Power Lathe�, Drill Presses. 
�C[t�I����r�isl.aJh���s���gd�:l:�T��� Drills. Dogs. Calipers. e tc. :--end for catalogue of outfits for amateurs Of 

11 Regular S�ZfB. Hammers 
from 5(j to 2,500 lb. Drop 
and MUI'hine .Forgings, 
Drop Dics. 

AddreEs Tem))Je I'l ace, 
N e ,,' IIn,' c l I ,  C O U l l . 

artisan$. $12 A WEEK. $12 a day at home ea< i !ymade. Vostly 
331, �3, M.�,,�Ia!�I'�!�l) F�nr�i�eet, outfit free. Address TRUE & Co., Augusta, Me. 

__ � e .. () i l lcitl l l nti, O ll io. The Gear e Place Mach i l12rY Agency M A C H  I N I ST S '  TOOLS.  'InclterY "f E " "  .. y J)esol'ipt i on.  
NEW AND IMPROVED PATTERNS. 121 Chambers and 103 Reade RtreetR, New York. 

Send for new illustrated catalogue. --
C

-
E

-1'\TE1'\ N JA L  A 1'\ n PA In.; MEJ)A LS. 
Lathes, Planers , Drill ll ,  &0. l\I asHIl'� J,'r i et i ( l l l  ( : l l I t dl l ' �  a l l t l  E l e \· alo l'�. 

N EW HAVEN In A N (; F AC" ' U lU N (;', co., ,{OLNEY �: �'Ts�n: imC'6�,v��o�fJ�����·i. 1., U. S.  A. �ew . I a v e ll , (j onl) .  

T E L E P H 0 N E 1J[:V ��l,�: Steam Fitters' & P lumbers' Supp l ies. 
Circulars free. HOLCOMB & C O  . . Mallet Creek. Ohio. 

ORG A N S $30 to !!i' l , OOIlJ 2 to 32 �t"p • •  Pianos $1 �a up. Paper free. A ddreEts 
�������!:D�n:n�l�' e".'I�"'�":' Heany, Washington, N. J. 

STURTEVAN TS' FAN BLOWERIS. 
ALBERT BRIDGES, 46 Cortlandt Rtreet, New York. 

Do Your Own Printing $3 �����St�"n,�� 
( Self-iuker �4 ) Larger Sizes iOT larger work. For dd or �'oung. Gn;at llIolley��l.Ver. A paying businesi 

Illywhere I'M all or spnre t ime .  !';end two Ftnmrs l o r  a 
'a.taiOj!lW o f al l sizel! P,'!>,,!:,'. 1':;I't" Cards, Paper. &'c" 

the Manufactur�rs KEl,SE\' &; CO., Meriden, Conn. 

Mn nufa('tnr('r�, 'J'n k e  Notice.  
We have opened a large store in  O nA  of  t.he best locations in this I'lty, for the sale of machebery and t(' .')ls, also mill and railroad supplies. If yon riP!'Iire an active 

�dJ:��i'��I1:A'f'iIf&rEtlC'd'.�Ii2?'Ui���fm�"P�rl�l� phia, Pa. (Works at Rmithville, N. J.) 
----

1) r\ IY Jm S A  L G ]U � n E1L 
These Grinders consist of a series of dl.ks with beveled edg-es locked togethf.lr on a shaft. They revo've to-

The attention of Architects. Engjneers, and Builders I ward eacb other at di1l'e"ent rutes of sneed. They com-
is called to th�TI;t������,� 

i
.� fj

riV�� 0\ ,:ronght ���t st.r��;t�iNn�ri�dr:ni1��!·nsl'-�f �:;��.n dlf'�eQ�a:l� 
�ti���:��PeVtnd ��:r whi�h o;o�r�:i:_,�: b���c?J ���ns��� �����IC1�;:sCo�tPlt��be�'�����PoiI rc�k�i,n��a; ;��: 
th���b;�:v{��m�?'/��ll;��� ����din';°ril\d ri�i ��O;;t��� ��tr���a;t���rsa��daf:r����e ThO/8P n(!�f�7g..t� n��e drl-1"111lUnri to hnsi'J1P8S in con�pquence of fire. Book of de- posed of on reasonable tp"'m� . ..:pnil f01" Jl 11"trf1 1 ed 
taj]e� information furnl,hed to ArChitects, I!:nglneers, I Catalos,,!e with terms. THE NE\\'ELL C'NIVERSAL 
and Builders, on appllcatloll. _ _  • . .  � lULL W., Office, 8, 6, and 7 Oourtland St .. Room 67. 

© 1881 SCIENTIFIC AMERICAN, INC
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New York Ice 
TMa�h ine Compan 

A R N O U X-H O C H H A U S E N  E L E C T R I C  CO. , ! CATALOGUED: 
2 1  (Jonrtland S t  . .  New York, Rooms ii.t, Mi.  

y , i [ E  L E�T R.l e_1,. � � H T .J  Electrotypers and E lectrop laters ! THE FOLLOWING MANUFACTURERS ARE PRO-. ?ffer t�eIrmaChmes fo" smgle and serles llghts, warrant- Contemplating the purchase of new Dynamo Machines, MINENT IN THEIR RESPECTIVE LINES , 1:'01 
LOW PRESSURE BINARY ABSORPTION SYSTEM 

mg theIr successful operatIOn. Refer to should examine the working of our machines at �[essrs. SHORT.  ARE HEADQUARTER!'! : 

IUachinl's lllaki ng 

ICE AND COLD AIR .  
!�O� 

�Ier, Coney Island, 9 Machines. Harper & Bros., Appletons, Methodist Book Concern, --- ------- --------
;
j
au a�er

R'dl & S � Am. 'I'ract SOciety, Craske's ,  John �lathews, Raisbecks. ; \\'A/ I R E RO P I1!IlII "'- essrs. . I ey ons, Smith & Wesson, Greene, Tweed & Co., Ransom, Little- I ..,.... __ Rogers, Peet & Co.. field & Rathburn Stove Works, Scoville Mfg. Co., Jno. THE H AZARD llIA :\ U l· (; . Uti., 
�hia£�:'��i�'c�t�r8o�,r��ie:'t�e��:�hrn��1��'�' ������ Russell Cutlery Works, and Five Hundred others whose C. M. THOM�SON, Agt. 8 '1  IJiberty ��0 c Y • 

. in constant use. addresses will be given to those in interest. P L U M B I N  G &, SAN I T A RY G O O  D S 
�:i:e�
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Ma- i OFF ICE AND SALESROOMS , 221 EAST 20th STREET, NEW YORK. THE J. I,. '?n�.t�W��N WORKS, Nos. S8 "nd 9
_

0 Ue"kmo n !St..  _ New York. 

B A R B E R  B I T  B R A C E .  
Hereafter every Bit Brace found in any market with 

Jaws as shown In the above Cllt, and bearing our 
name, will be made of Rolled Steel and heavily 
Nickel Plated . The Head is of Lignumvitre, and 
the revolving Hand piece of Rosewood. The Jaws 
are of forGed and tempered Steel, and will adapt 
themselves to any shape tool tang, round, square or 
flat, and hold it perfectly without any fi tting. When 
made with a Ratchet Attachmen t it will bore in places 
where there is not room to revolve the Sweep ; a 
slight back and forth motion driving the bit in or uut . 
\Ve formerly used Iron Jaws , which wore out. All 
such we will now replace with S teel, sen ding them by 
mail prepaid on receipt of 25 cents . They are all one 
si.'.e and will fit any Brace which we ever made. Our 
Braces are for sale by nearly all Hardware Dealers. 
Those who do not have them in stock will furnIsh them if requested. Price from $1 75 to $3 . 25 each. 
Many Braces are sold for less moncy � but this is the 
only Steel Drace i� market; and. one ,?f theJ?- is worth 
six of any other kmd. Save thIS notice as It may not 
appear again. 

MILLERS FALLS CO., 
74 C h am bers St. ,  New York.  

Manufacturors of PaniH Macho 
throughout the I:X I TED S'l'ATE"; are requested to 
send their addreRs to t.he advertiser. 

I intend having B O XEl" for holding CO Jo' FEE8, 
TEA ,., B A K I N G  P O Wn ]' ltS. wl'e •• of which a 1"17 �fffi.quantity will be used, made out of l' A l' I Eft 

This box has been patented in the I:N ITED 
S T A T �; 8 ,  }; N G I, A N D ,  G E R iU A N Y ,  and 
}'RANCE. Address 

GEO. F. VOI,KMA N N, 
:)02 Sutter �tl·t."et, :San �"l"anci sco, California. 
-_ ._------------TE L  E S C 0 P E S  Ni�bg�gers�1Ja��,�;fer�;��s:::: 

mometers and Oompasses, H .  & .J .  H .� () J{ ,  Man
ufacturing Opticians, Philadelphia, Fa. �Send 

for Illustrated PI'ie,," Catalogue. 

Telegraphy. 
The U Morse " Learner's Instrument and outfit com-

��.
te

��t�
e
:ly ��:�

i
�J���t:,i$1�d�Oj� yf. I�UN�1bL1 

& CO" Telegraph Supplies, 112 Liberty btreet, N. Y. BOGARDUH' PATENT UNIVEHi-iAL -E,-;(;EN- : 
cruca:��: ��r�
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Corn and Cob, 'robacco, Snuff, Hugar, Salt�, Ho�)ts, 
�f��e!'nd 

C��;1ev;;>C
c
o
a
a
n��t :�la:r����\'l ��b�th�� �m�, 

Also for Paints, Printers' Inks, Paste Blacking, et.C'<. 
JOHN W. 'I'HOMSON, succes,," to JAM�JS BOGAR" 
��S, co���r of White and �Jlm Sts. ,  New Y��k_. ___ _ _ 

DICKIN!SO :'; ' !S  PIONEER. 

Mill Stone Diamond Dressing Machines and Diamond 
Pointed rrools. Simple, ejfectil'e. and au-rable. Also 
Black Diamond or ( 'arbonates, shaped or natural, set or 
unset, �uitab]e for an kinds of F:.tone Dressing, Rock 
Boring Trui.ng Emery Wheels, Grindstones. Callender 
and Porcela n nailers, or other mechanical pu rposes. 
Diamond Carbons, with sharp cutting edges, for Dressing 
Mill .stones.  $2 and upwards. Diamonds reset and sharp
ened. J. D I U R I X !S O X ,  G4 Nassau Street, New York. 

NEW YORK HELTINH A N D  pAUKINH 

� -I L
O!�h���]LP!�er!!�!t'P I � 

� BELTING, HOSE, or PACKING. � 
31 & 3S pARi�ROW.NEwYORK. t< 

Are the cheapest and most effective machines 
in the market for 

We make Burr Millstones. Portable Mills, Smut Ma .. 
chines, Packers. Mill Picks, \Vater Wheels, Pulleys, and 
Gearing specially adapted to Flour Mills .  Send for 
catalogue ,  

J .  '1'.  N O YE & !SONS. Buffalo, N .  Y. 

- Wo·rkiiiii-llfodel� 
And Experimental Machinery, Metal or Wood , made to 

OffiB1J!!Is'Y 
L I Q U I D  P A I N T S ,  R O O F I N C ,  
Steam P i o e  & Bo i le r Coveri n gs, Steam Pack i n g, 
M i l l  Boar1'E�nhio�(W�s��,!',��i f.:;��L;T�atings, &c, 
H. W. J O H N S  M ' F ' C  CO. 87 MAIDEN lANE, .N. Y. 

THE . , "clentific Amorican " is printed WIth CRAS. KITEU JOHNSON & CO. 'S �K. Tenth and Lombard Sts" Philadelphia, and 50 Gold St. New York. 

THE BAKER BLOWER. 
Centennial Judges Uepor t. 

H Gont! Design and Material. V cry 
efficient in action. 'Vith the specialad
vantages that they can be connected 
for motion directly with engine with� 
out the use of gearing or belting." 

SEND FOR CATALO GUE. 
W I L B R A H A M  B R O S .  

No. 2:_n� :Frallkford A venue, 
PIIILA DlcLPHIA, PA. 

NON-CONDUCTOR COVERINGS , 
POR STEA M B O IL ER S  A ND PIPES. 

'I' U E  RA YJIO N D  IU ' F ' G  CO,.  
642 \Vest ;') 2 < 1  �t.,  1 08 l,ibel'ty !S t . ,  New Yorl, . 

J A R V I S  F U lt N A U E  C O .  
Patent Setting for Steam Boilers, Burns' Screenings 

and Slack Coal without Blast. No. 7 Oliver St" Boston ; 
No .  422 lCast 23d 8t , New York : No. 709 Market bt., St. 
Louis i No. 18 �econd S l . ,  Baltimore. 

BOILER COVERINGS. 
Plastic Cement and Hair Felt, with or without the 

Patent " A  I R S P A C E ' , .Method. 
ASBESTOS MATERIALS. 

Made from pure Italian Asbestos. in  fiber , mill board. and 
round packing. 'I'll E C IIA L lli �: JU,;-" PENCE U O . ,  
4 0  John Street, Itnd Foot of .K 9tb btreet, New York. 

pyrometers �'or showing heat - of , Ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil �tills, etc. 

HRNRY W. BULKLEY, Sole Manufacturer, 
14� Broadway, N. Y. 

Bifore ordering engraving 0/ any kind, send to 
� 

us for estimates . 'aifd samples. We have lhe largr!�t 
• c" , : • 

#' 

l3'l1graving estabtz'shment in the world, ,and the best 

facilzlz'e� /0'1' doz'ng work 'a.t the best quality, qUlckly , 
and cheaply, 

PHOTO-ENGRA VING co. 
61 & 69 Park Place. New- York. 

TMENT for Consnmption, Asthma, 
Bronchitis, Catarrh, Dys .. 

pel'si\ ... ,_.Fre,id.w!.� .. _ ID)eelbm:J,.ae��nra\gi... Rheumatism. 
upon the great nervous and organic centrf':s. 

�llU c . •  " ,o_ u·, c, n."" .. ,,,,, PREM�K�tBttiOCURES, which are 
Rt. Rev. John J. Keane, Bishop of 
Kelley, T. S. Arthur, and others, who 

U,"" ,,,,,,-U,-_-,",,, 60: 'Y.����:t��
r
��s1��:��i�ocal 

many persons of high character 
" The cures which have been ob
like miracles than cases of natural 
l is no doubt as to the genuine. 
"-Boston Journal of Commerce .. 

contains two months' supply, 
the history of this new 
for it. Address 

ADMI NI ION Drs. STARKEY '" P A L E N ,  
• 1 1 09 and 1 1 1 1  Clrard St., Ph iladelp hia, Pa. 

----------�-------------
H A RTFO RD U P R I G H T ' 0 R I L L� gl���{;: 

- H . S I C K  FO R D Cin C'/nl?{?/la 

HOISTING ENGINES. 
COPELAND & BACON, 

NEW YORK. 

TH E DEANE STEAM PUMP. 
D EA N E  !'!TEA M  PI;lltp COllIPAN Y, 

New Yo]·k. lIo i}·okp, llfass. Boston. 

M E C H A N I C A L  B O O K S .  
Send 10 cents for OO-page Catalogue of Books for 

Machinists and Engineers. 
n. VA N NO !S'l'UA N n ,  23 Murray St., New Yol'k. 

V E RTICAL STEAM E N G I N ES.  
NEW YORK SAFETY STEA llI POWER C O., 

30 Courtland St., New York . 

KORTING'S UNIVERSAL INJECTOR 
will lift water 25 feet. No adjustment for varying steam 
pressure. Operate9. by one handle. 

A .  A LLER, 109 Liberty St • •  New York. 

B RADLEY'S CUSH I O N E D  HAM M E R  
-t-l'f��aiI�i:i��i i:�ti�s�g

r
'�� action of the Smith's arm 

URA ]) L E Y  & C OMPAN Y, Syracu se, N. Y. 

SHAFTS, PULLEYS, HANGERS, &0. :E". :E"B. YIBIL, 
461 'West 40th Street, Ne'W York. 
CELEURATED " RED STRIP " BELTING, 

RUBBER BRI,TING, PA (JKING. AND HOSE. 
THE GUTTA PERe H A  AND R U R B E R  lII'F'G CO., 

23 Park Place,  New York. 

MACHIN ISTS' TOOLS AND SUPPLIES. 
H. PRENTISS & COMPANY, 

14 Dey St. (P. O. Uox 3362), New Y ork. 

P A T E N T  S A F E T Y J E W E L C A S E

S Having Double LOCk. Can be made fast to dress
ing mise or trunk .  Lined with silk, satin. velvet. 
Beautifully fin!Rll cd. 4 sizes. $6, $S, $10. $12 . Sent 
C. O. D. FrotlImgham & Emery, 20 Vesey �t . .  N.Y. 

BOLT CUTTERS and SCREW CUTTING MACHINES. 
HO'W ARD IRON 'WORKS. 

UUFFALO. N. Y. 

F AIR,BANKS' STAN])A IW � CAI,]:S , 
Manufactured for 1lvery department of trade. The 
�Witt�M'itJi� ��E�"'j.�rC'�b'h�lm ,y.��(W6ih,D. 
��-----------------

A I R  E N G I N ES A N D  E LEVATORS.  
SHERRILL ROPER AIR EN GINE CO., 

9 1  &; 93 Wasltington St., New YOl·k. 
THE NEW REllIIl'\HTON SE'VTNG MACIIINE Has all the latest improvements. Easy and quiet running. Buying agents wanted. Address SE \' ING MACaINE DE j ·ART .\ · ENT, E. REMINGTON & SONS, 283 Broadway, New York. 

Rock D ri l ls  and Air Compressors. 
INGERSOLl, R O C K  D R lLL CO., 

1 1-2 Park Place, New YOl'k. 

Lehigh Valley 
EMERY WHEEL CO., - Weissport, Pa. 

i FI LES, DR I LLS, C H U C KS, VISES,  
TAPS, REAlIIERS, STU B TOOLS, le., le. 

GOO D N O W  & WIGHTMAN, Uoston, Mass. STEAM B O I L E R 
Inspeotion & Insuranoe 

C O M P A N Y .  

- Metaline and S tar Roller Bush Tackle Blocks, &G. 

W. B. F R A N KLIN .V .  P res' t .  J. aI . ALLEN!  Pres' t .  

J .  n .  PIERCE ,  Se e 'y .  

JOURNAl, " 
'VI U I,,-

lUI I,I, BOA ltD, 
S H EATHINf; I'A PER, 

FI,OOIUNG I" EI,T. 
CLOT H .  --- --- ------------6COLUMBIA BICVCLE. 

, The Bicycle has proved itself to be a 
f��m:u

n
�g�� Pi�('J�1ri ����:i�br��y ��� 

creasing. Professional and business 
men, seekers aiter health or pleasure, 
all join in bearing witness to its merits. 
Send 3 cent stamp for catalogue with 
price Ust and full information. 

'I' Jl Il: P O P E  lH ' F' (; CO . . 
_______ 597_W_R __ sh

_
i
_
n..cgt_o_n_

Btreet. Boston, Mass. 

T H E  

HOWARD MANUFACTUR ING CO. 
Manufactul'e a n d  I ntroduce 

Patented Novelties 
AND 

YAN KE E N O T I O N S .  
THE LATEST NOVELTY. 

M i rror ,  P in  C ush ion and Tape M easu re ,  
P R I C E  25 C E N T S .  

Sample by  mail 
c
O
o��{��ifteofr���:' A liberal dis

HOWARD MANU FACTURING CO., 
Uox 2295, New Y 01'1,. 

Pictet Artifi c ial I ce  Co. , limited ,  
P .  o .  Box 3083. 1 '12 Gl'eenwich St • •  New York. 
Guaranteed to be the most efficient and eC01l()'lntcal of all 
existing Ice and Cold Air Machines. 

BAGNALL & LOUD, 
Uoston, Mass., and 33 South Street, New York. 

Establ'd E A C L E  A N V I L S .  1 843. 
Solid CAST STEEL Face and Horn. Are Ful ly War
ranted. Retail Price, 10 cts. per lb . 

DOUBLE SCREW, PARALLEL, LEG VISES. 
Made and WARRANTED stronger than any other Visa 
by FISHER & NORRIS only, Trenton, N. J. �uyPU-�pITrRACE 
Brass Cocks, Valves ,  and Fittings. 

McNAU &; H A R L A N  llIAN' F'G CO.,  
56 John Street, . New Yorl,. I:EXETER MAUHINE WORKS,_ 

I Manufacturers of 
Steam Engines, Blowers, and . -

Steam Heating Apparatns. 
50 Federal St. , Boston, Mass. 

DAD DOW & UEADLE' S 

MINER'S PAT. SOUIBS for BLASTING .  
Ufd. b y  Uiners' Snpply Co. ,  st. (;Jair, Seh'lI ()O., Pa. 

Steam Engines & Mining Mach in ery. 
BEUKETT & McDO WELL, 17 Courtlaud !Street, - - N ew York. 

The Greatest Rock Breaker on :r arth. 
CapaCity, a ton a minute. All kinds of Mininf:, Machin .. 

t'i{oJ
e
e�ofIfKcg,c��1�ag';:'"I'f�S & !SC VILLE 

ST E A R N S  S A W  M I L L S .  
Saw Mill Machines, Boilers, and Enginee. 

STE \RNS nUNtFA(JTURING (JODIPANY , }:rie, Pa. 
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