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ENGINES OF STEAMSHIP PARISIAN. inches diameter, while the crank pins are 21 inches diame 
We illustrate an example of one of the lale�t types of ter. by the slime length . Steam of 75 pounds pressure lS 

Hnglish marine engines, ns built by R. Napier & Sons, Glas- used. 
gow, such as are used on their ocean going sbips. The yes The general arrangement of tbe engines is well shown in 
sel wbich these engines propel is 450 feet long and 46 feet the engl'Uving, so that we need add bnt little by way of ex
wide, and bas 10,000 tons displacement. planation. The valves are of tbe piston variety, an d are 

As will be spen, the engines are vertical compounds. of w orked by a link motion , which is peculiar in some details, 
the" tandem" type ; tbatis, with the cylinders in l ine witb especially the rock sbaft and levers whicb connect the linl, 
tbe kepI. motion witb tbe valve stems. 

There are one high. pressure and two lo w-pressure 
cylinders, which are 60 inches and 85 inchC's respectively, 
with Gfeet stroke of piston. The crank shaft is of steel, 20 

These engines are handled for reversing or going ahead 
by a single steam cylinder which is located behind the cell 
tral main cylinder, connecting directly by a nid with the 

L$3.20 per Annum. I.POS"rAGE PREPAID.1 

reverse shaft, the arm of which is sbown in the extreme 
left of "the engraving, and the air pumps are worked directly 
from the cross head of the mam engines instead of a separate 

engine. 
With the propeller blades fourfeet out of water (owing to 

light draught of the ship) these cngines were run at 85 revolu· 
tions per minute, at which speed they indicated 6,020 hor se 
power. 

This IS very high piston speed for such large pistons-
850 feet per minute-and it shows ' to what perfect ion 
morlern workmanship has attained when it is possible for 
even a short time.-Engineer. 

COMPOUND U TANDEM" ENGIN!S" OF STEAMSHIP P.AIUSIAN. 
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$ritutifir !tUtrirlu. [APRIL I, 1882. 
A MORAL MISAPPLIED, evidences of life appear, much of it l ittoral life, while many 

Noticing the recent death of John J. Dwyer, prize fighter strata are composed of or gallic sediments which accumulated 
and lately heavy weight champion of America, within two in quiet water, deep or shallow, by the slow processes of 
years of his leaving the prize ring and accepting a city I growth and decay of animal structures. Tides greatly ex· 
clerkship, the "lJedical Record draws from his untimely fate ceeding those which we now see would have made shore lIfe 
the following CurlOUS " lesson :" impossible. The Huronian series, the n ext above the Lau· 

.. The cultivation of a powerful muscular development rentian, are all shore and shallow water deposits, tellIng of 
does not of itself insure health and long life. It may even quiet times and the absence of excessive tides. 
entail a certain danger. The man who makes an athlote of Particularly instructive and conclusive against the theory 
himself must continue on e, or else dr(;p his exercise with of high tides are the records of the physical and vital condl' 
slowness and caution .  Our ex-pugilist accepted a seden tary tions presented in the later strata, from the Lower Silurian 
occupation after he had cultivated his lungs to perhaps down through all the corridors of t ime into which Professor 
double the capacity needed in such an employment. A Ball peered with such distorted vision. On e very eide and 
disllsed organ degenerates and becomes liable to disease. in every age Professor Newberry finus evidence of slow and 
The robust chest of the country youth may be a source of quiet accumulations of materi!!l on sandy or muddy shores, 
danger to him if he adopts life in a city office. A fine physical or in shallow coral seas in which animal and vegetable hfe 
development docs not necessarily insUI'e a long lIfe. Robust- w ould have been impossible under the action of tides such 
n ess is only a relative term. In the physical education of as Professor Ball describes, or indeed any tides much exceed 
youth, therefore , we should aim to make every organ healthy ing those of the Atlantic to-day. 
-not hypertrophied. The law that the organism must be Professor Ball's lecture was interesting and not without 
adapted to its environmen t  was well illustrated by the prize- plausibility; but its chief value lies in the emphasis it gives 
fighter, who was attacked with consumption eighteen to the fact that something more than a specialist's knowledge, 
mon ths after he had left the ring for a city office." however tull in its d('partment or imagination however 

If the Record had been better mformed with regard to th e  brilliant, is mieded for the solution of a problem so broad 1II 
cause of Mr. Dwycr's death, its comments thereon would scope and complex in detail as the physical history of a 
probably have been very different, As we understand)t, his planet, or any other problem of world ·wide significance. 
trouble was not in his lungs, nor could any amount of sed en- .. �. � .. 
tary occupation have engendered it .  As little could it be Forging a Large Sh aft. 
charged to his training or his habits as a prize fighter and The beam engines for the Old Colony steamboat, to be 
athlete , called the Pilgrim, are now building at the Morgan Iron 

As the Record was entirely wrong in its premises, so, in our Works in this city. The boat, whioh is to be of iron, and 
opinion, it would have been wrong in its conclusion h ad the about seventy feet longer than the Providence and Bristol, 
conditions of Mr. Dwyer's death been as the Record describes. is now building in Roach'" shipyard at Chester, Pa. The 
Granting for the argument's sake that an athlete had died engines are to be very large. The cyl inder has a diameter of 
of consumption shortly after radically changing his mode of 110 inches, with 14 feet stroke. The two shafts for these 
living, i t  would not have followed that robustness and vigor- engines are the largest ever forged, One of them is ready 
ous health are in any case undesirable, or that capacious to be turned and finished, and the other, under the direct ion 
lungs are a disadvantage to one adopting a sedentary city of Thomas F. Doi rity, is  in the forge. The proceRs in so 
life, No one would claim that a fine physical development large a work is interesting, The iron used is made up of 
"necessarily insures a long life ;" would the Record seriously scraps of boil er plates, n uts, and screws, and horseshoes, 
assert that it is  not a potent factor in securing long l ife, or These are first run together into bars two feet or more in 
in giving force and enjoyment to life while life lasts ? length. 'fhe shaft is built by adding from four to six of 

It is true that great physical vigor, in the absence of high these bars at a ti me to the end, wel ding them on in the 
principle and fine judgment, may encourage excesses which furnace and beating them into shape with the powerful 
are hazardous to health; such seems to have been the case steam hammer. Then more are piled about the end of the 
with Mr. Dwyer. Shall high health be therefore disc our- shaft at a white heat , and welded on in  the same way. The 
aged ? The ascet ics of the mediooval ages tried that plan, two shafts now making measure 40 feet long each, w ith a 
but there is no evidence that the world was benefited there- diameter varying from 27 to 30 inches. They weigh over 
by, or themselves either. The wise man with a feeble phy- 81,000 pounds. 
sical organism may, and probably will, live longer than the _ � .... 
fool with a physique like Dwyer's; but with Dwyer's frame, Rice Crop 01' the United States. 

the wise man would probably live as long as with a feeble The rice production ot 1879, as returned at the census of 
body, and certainly would live more efficiently and enjoy. 1880, is shown III an extra cenms bulletin just Issued. The 
ably. 

... •• , .. average was 174, 173 , the yield 110 , 131 , 373 pounds. 
SPECIALISTS AND GENERAL PROBLEMS. Nearly half the crop was raised in South Oarolina, and two 

The risks which a specialist rllns in attacking problems of other
. 

States, GeorgIa and Louisiana, raised the bulk of the 

a broad and general character are strikingly illustrated in the I remalllder. I� round numbers,
. 
the

. 

crops of the three States 

recent discussion of the geological influence of tides. n�med were 5",: 25, and 23 mllhon pounds. North 
.
Carolma 

Two or three years ago .Mr. George B. Darwin advanced rmsed nearly SIX mIllIon pounds, MISSISSIPPI, Flonda, Ala

the theory that the  moon was originally part of the earth ; b�ma, and Texas smaller amounts. Tl�e �arges� average 

that after their separation the  two bodies were a long time YJeld
. 

per acre, 725 pounds, was fou�� m Georgla� South 

in drawing apart; meanwhile their dlUl'IIal motions must Carolina  averaged 664 pounds· L�UlSIana 552. In every 

have been much more rapid than now, alld their mutual '1t- State except Texas and Alabama, slllgie counties avera�ed 

tractions much more forcefully sho'wn in ocean tides. Not 1,000 poun� or more to t�: acre. The areas of such hIgh 

only would the tides be higher, but the more rapid altern a- average pro uct were sma •. 

tion of day and night w ould probably lead to more mdden ------........ Y._,--4 .. _-----
Sailing tbrough Sehoo ls of Dead Fish. and violent storms; and the more rapid rotation of the earth 

would augment the violence of the trade winds, which, in Captain Henry Lawrence, of the bark Plymouth, from 

their tUl'Il, would increase the force and volume of ocean Antwerp, alJd Capt George Coalfieet, of the bark Montreal. 

currents. The result of all tilis, he held, would necessarily from Dunkirk, lately arrived tn this city, reported salling 

be a great acceleration of geological action. Rivers would nearly all day through miles of dead fish (codfis)l, red snap

flow with fuller streams bearing a heavier freightage of pel's, and others) on the 3d of March , while oil' the southern 

earthy matter to the sea; and the erosive force of the higher end of George's Bank, Newfoundland. Some of the crew 

ocean tides and the swifter ocean currents would be not of the Plymouth pIcked up some of the fish and ate them. 'The fish were hard and proved excellent food. The cause less powerfully shown in modifying the continental masses 
and in rearranging the detritus. of the death of such enormous quantities of fish is a mys-

ThIS theory was taken up and elaborated by Professor tery. The results may be serious to the fishermen. 
Ball, the Astronomer Ro. vai of Ireland, in the lecture e'ntitled - • • , .. 

"A Glimpse Through the Corridors of Time," which has Al'C'hery Cor Firemen. 

attracted so much attention. (See SCIENTIFIC AMERICAN A number of experiments were tried in Washington lately, 
SUPPLEMENT, No. 322.) by General Meigs, to test the utility of bows and arrows for, 

In this lecture Professor Ball contemplates as a factor of carrying life lines for fire escapes. He found that an arrow 
geological history ocean tides of appalling height  and viI)· carrying a ball of twine could be shot with considerable 
lencp, the result of the dIminished distance of the moon . accuracy to a height of eighty feet. The twine  was strong 
Within  the times covered by the geological record, and enough to lift a rope ladder to the windows or roof of a 
helping to acconnt for some of its conditions, he saw all lofty building. 
ocean shores and the adjacen t  lowlands swept twice a day .. , • , .. 
by tides six hundred feet high. The First Comet 01' 1882. 

In this Prof. Ball so surpasses the author of the tidal I The first comet of 1882 was discovered by Charles S. 
theory that Mr. Darwin  i s  compelled to protest that he never I Wells, of the Dudley Observatory, Albany, March 17. The 
contemplated anything of the sort. He did not consider as discovery was verified March 19, by Professor Boss, who 
possible within geologic times any tides more than t wo or found the comet in the constel lation Hercules, right ascen
three times as high as those we now see; and this estimate sion 17 deg. ,'i3 min . ; declination 33 deg. 30 min. It was 
he is now inclined to think excessive rather than deficient. moviog nOl'thefl-t at the rate of 33 minutes a day. 

The form of the earth, as well as the nature of the geologi- .... , .. 

cal record, in its vital as well as its physical elements, forbids Sea Lions 1n Central Park. v, PHYSIOLOGY. MEDICINE, ET(;.-The Toxic Properties of Cblo- . .  . rate of Potash. Hazard attending tbe use of tbis remedy. Deatbs the pOSSIble prevalence of such tides as Professor Ball de- I The seal yard m Central' Park has lately been tenanted b\-f
r�'fel�d':,1i1istraiio,;·oi:·An"'sti .. etjcs:::.:::::::::::::::::::. ::::::::: g� I scribes, or anything like them. I a herd of t;enty-five sea Iious from the Santa Cruz Island�, 

VI BOTAl'iY.-Tbe Colors of Flowers. A cr\tic"1 and exceedingly I The discrepancy between the facts of geology and the im· on the California coast. 'l'he male leader of the herd Ipstruchve reVIeW of the anatomy and phYSIOlogy of flowers. The • .  
coloration of 1I0wers. The relat.ion of flowers to insects, etc. By agmatwns of the Astronomer Royal have been aptly shown weighed about one thousand pounds. Most of the lieI'd GR:�T 

N
AL1•1"" .. . .

.
. .. . : . ... . . . . .. .

.
.... . . . .. . .. . .  , .... . . . . . . .. ..... 5204 1 by Professor Newberry, of th,is city, in a recent number of will be kept at the Park during the summer. They eat. ten VII M l"I G.-The SIberian Gold Mmes. 2I1gure . . . .... . . .. .. . ... . . . ... 5196 7\T t D 1 I L . Sulphnr Mines of Sicily., . . . . . . . . . ...................... ..... . . . . . .... 5197 ,L,a ure. own to t le owest aurentlan strata abundant pounds of fish each a day, bolting the smaller fish whole. 
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APRIL I, 1882.1 ',itutift, !tutritau. 
SILK CULTURE IN THE UNITED STATES. efforts to estabhsh the Illdustry are bound to fail as they 

B� PROF. C. V. RILEY. have failed in the past. A permanent market once estab· 
The SCIENTIFIC AMERICAN has recently contamed various hsh ed, and the other obstacles indicated wlll slowly but 

items respectIng silk culture in the UnIted States , and as a surely vanish as snow before the coming spring. O wing to 
very marked Interest In the subject has of late been mani· the prevalence of disease III Europe there grew up a can· 
fest, it may be well to calmly consider the present prospect siderable demand for s ilkworm eggs In this country, so that 
of the permanent establishment of the industry. This I several persons found the production of tbese cggs quite pro 
have just done in the preface to a seoond edition of the fitable. Large quantitIes are yet shipped across the  conti· 
., Manual on the Silk Worm," Issued by the Department of nent from Japan each winter, but this demand IS, in its 
Agriculture, the substance of whICh I would here give in nature, transient and lImited, and with the improved Pas 
advance teur methods of selecCon and prevention of disease, silk 

We can best understand the present prospects for silk cuI· raIsers are again prodncIng their own eggs In Europe . Silk 
ture in this country by stating the dangers to be avoided culture must depend, therefore, on the production of cocoons, 
and the obstacles to be surmounted. They are : and these will find no remunerative sale cxcept wherc the 

1. The disposition to exaggerate . silk can be reeled. Reelmg establishments are, therefore, 
2. Inexperience. absolutely essential to the success of silk culture. 
3. The higher value of labor as compared with older silk- Now, if the mere raising of COC0011S is a simple opera· 

producing countries. tion, the reeling of the silk is one requiring both skill, capi· 
4 The want of a ready market. tal , and experience. There is l ittle hope of inducing our 

193 
Stren2"th of Manganese BronZe. 

The twin screws of the new EnglIsh Ironclad Colossus; 
launched March 21, are of mangancse bronze. ThIS metal 
was adopted in place of gun metal, as first ordered, after a 
series of comparative tests of the two metals made III the 
presence of a representatIve of the Admiralty at the workH 
of the contractors for the engines. In these tests bars of 
both metals, one mch square, were placed on supports 
twel ve inches a part, and first subjected to a steady pressure 
appl Ied m the nllddle of the bars, and afterward to impact 
by a weight of fifty pounds fallIng from a height of five 
feet. Witb a steady pressure the gun metal bars slipped be 
tween the supports or broke with a strain of 28 cwt. , while 
the manganese bronze bars required 54 cwt. to break them. 
Tested by impact the gun metal bars broke with from seven 
to eight blows, whIle It took from thirteen to seventeen 
blows to break the manganese bronze bars, The ultimate 
bend of the latter was also in both cases more than that of 
the gun metal, thus showing ful ly double the strength with 
superior toughness. The advantages claimed for manganese 
bronze over gun metal are-first, a consid erable saving of 
actual wClght of machinery; and, second , that it enables a 
thinner and consequently a better blade to be made, offering 
less resistance to the water and equaling in strength the gun 
metal blade of greater dimensions . 

The Colossus is intcnded to be the most formidable vessel 
of the British n avy. She is of 9, 146 tons burden . Her 
engines are 6,000 horse power. 

1 .-The disposition to exaggerate is common. Enthusiasm business men to engage in the establishment of filatures so 
is laudable; but the difference between the practical and suc· long as the reeled silk from other countries can be obtained 
cessful and the visionary ancl unsuccessful man lies in the free of duty, and tbis is the whole difficulty. Under a 
ability of the former to fully appreciate the obstacles to any heavy protective tariff our silk manufactures have grown 
undertaking against the tendency of the latter-whether rapidly in importance and wealth , until during the year 
from ignorance or purely specul ati ve motives-to exaggerate 1881, raw silk to the value of $11,936,865, and waste silk 
the bright and ignore the dark side of any project. Tbe and cocoons to the value of $769,186, were imported at the 
multicaulis furor, the w hite willow fever, and, more recent· ports of New York and San Francisco, w h ile our manufac· 
ly, the Utopian claims for tea-culture and corn·stalk sngar, tured goods reached in value between $35,000,000 and 
are examples of the evil effects of the over-zealous promul $40,000,000. Now the so·cal led raw · silk tbus imported 
gation of narrow and one-sided views; while the failure of to the value of nearly $12,000,000 is just as much a Vibration of Bridges. 

recent attempts to establish sericulture on the Pacific, in manufactured article as the woven goods, and its importa- l To the Editor ojthe Scientijic American: 

Kamas, at Vineland ,  and elsewhere, may, in each instance, tion free of duty is as mnch an encouragement to foreign I I have just read the article in your weekly issue for De·· 
be traced to over-zeal on the part of the projectors, coupled manufacturers, and an impediment to home industry, as the. ccmber 24, 1881 (having only lately received it), under the 
with inexperience of our country and our people.  To avoid removal of the duty would be on the woven goods. Yet I' heading of "Vibration of Hallway Bridges."  and I agree with 
this danger we cannot too strongly enforce the facts that just so sure as you attempt, for the encouragement of silk , you; such defects as you point out have more than a ten 
the elements of successful silk culture on a large scale are culture in this country, to get Congress to imp'ose a duty I denoy to ultimate destruction. You are oorrect in your reo 
at the present time entirely wanting in tbe United States ; on the "raw" mate ri al, you will be met and overcome by quiremcnt of such details as will tend in the construction o f  
that tbe profi ts o f  silk culture are always s o  small that ex· tbe combined capital o f  the manufacturers, who, with their bridges t o  resist vibration. The vertical disturbances I will 
tensive operations by organized bodies must necessarily fail powerful organizations, can more readily influence our legis- take as nil; but bridges-I mean other than those of masonry 
because there are so many more lucrat ive ways to employ lators. A protective tariff for the succoring of an infant -as at present designed, must have a tendency to sway, and 
capital; that extensive silk·raising is fraught with dangers industry is all well aud good, as (he masses are thereby so the results are what you have particularized, namely, the 
t"hat do not beset less am bitious operations; that silk cuI· indirectly taxed that the tax is less noticeable; but when it weakening of all joints and rivets, and the crystallization of 
1II1re, in short, is to be recommended only as a light and is imposed for the benefit of strong and wealtby corpora- the metal. (It was that and the dead weight of the train at 
pleasant employment for (hose mem bers of tbe farmer's tions at the expense of home production, it becomes mono- a particular spot, and time, which caused the destruction of 
b.@l'lsehold who have no other way of earning money, and poly, and is adverse to puhlic interests. It matters little the Tay Bridge. See my articles in the 8cientific Oanadian 

have time to spare. that the treasury coffers arc overflowing, or that the mann· shortly :dter the accident. ) Bnt all the stays and braces you 
2. -Tbe want of experience is a serious obstacle to silk facturers, no w  firmly established, could afford a reduction could put to a structure would in  no way cause that rigidity 

cuiture in this country; for while the mere feeding of a cer in profit. They hold the vantage ground, and will not lose so essential (0 stabil ity. You must depart from parallelism 

tain number of worms, and the preparation of the cocoons it without a struggle. and flat sidedness in your strttctul'es; calcu late what your 
for market, are simple enough operations, requiring neither There are left hut two other ways of establishing a home bridge will  bear at its center; allow the usual excess; quad
physical strength nor special mental qual ities, yet skill and market-either by getting government aid in an indirect way, . ruple that excess gradually to the hauncbes, and provide 
experien ce count for mucb, and the best rcsults cannot be or by the patriotic and benevolent efforts of private individu· strength accordingly. If tli.esc jeatttl'es are attended to, vibra· 
attained without them. In Europe and Asia tbis experience also In the line of the formermetbod, to quote from my man - tion or oscillation is impossible. 
is traditional and inherited, varying in different sections ual: " I have urged, and wonld urge that Congress give to the I. KILNER, 

both as to methods and races of worms employed. With Department of Agriculture the means to purchase, erect, Major-General Royal Engineers. 
the great variety of soil, climate, and conditions prevailing and appoint with ski lled hands, on the department grounds, Fredericton, March 16, 1882. 

in this eountry, experience in the same lines will also vary, a small filature or reeling estahlishment . In such an estab- .... , -
but the general principles which I have indicated in the lishme.nt reelers could be trained, and the cocoons, at first How to get Rid ot' Water Bugs. 

mallual afore-mentioned should govern. They may be raised from eggs distributed 1)y the depaytment, conld be To the Editor oj the &ientijio American: 
adopted from the older countries and should be inculcated skillfully reeled and disposed of to our manufacturers. A I notice that one of your correspondents asks how to rid 
in our common schools. We have a number of special market would thus be formed for the cocoon s  raised in dif- him of water bugs. Powdered borax and equal parts of pul
agricultural colleges to which both sexes are admitted; but ferent parts of the country, and a guarantee be given to verized .mgttr will rid any house of them. They will not eat 
I am not aware that tbe principles governing silk culture are those who chose to embark in silk culture that their time the borax alone, but with sugar they will, and either die or 
ever taught to the girls attending them as helping to one would not be thrown away. A ll industries should be en· leave, if scattered about. This is my experience. 
m eans of remunerati ve employment whICh is becoming more couraged in their infancy; and for the first few years, or A READER SCIENTIFIC AMERICAN. 
and more desirable for that portion of our rapidly increasing nntil the silk industry could be considered well established, .... , • 
popUl ation. the cocoons should be paid for at the European market rate, Diphtheria. 

3. -The greater value of labor here, as compared with labor plus the cost of reeling, wbich would range from 50 cents to Dr. Franklin Staplcs, of Winona, Minn . , after an extended 
in the older silk-growing countries, h as beeu in the past a 75 cents per pound of choked cocoons This last should be correspondence with physi cians in most of the counties of 
most serious obstacle to sericulture in the United States, looked upon as a premium offered by the govern ment to the his State, has published a report on diphtheria, in which he 
1mt conditions exist to.day that render this obstacle by no raisers in order to stimulate the industry until such times as classes the disease as contagious and in fectious, and demon· 
means insuperable. In the first place comparative prices, the reeling might be safely left to pri vale enterprise, when stratcs that it is on the increase, a fact due, in his opinion, 
as so often quoted, are misleadlllg. The girl who makes government enconragement might be withdrawn." to failure on the part of physicians in recognizing its self· 
only twenty or thirty cents a day in France or Italy does as Meanwhile the establishment of a filature by any private propagating properties; to want of systematic nursing of 
well, because of the relatively lower price of all otber com· individual or organization will prove a benefaction, and it patients suffering from the disease ; to incomplete disinfec 
modities there, as she who earns three or four times as much is gratifying to be able to state that Messrs. Crozier & Co. , tion of premises attacked; and last but not least, to the fre· 
here. Again , the conditions of life are such in those coun- of Corinth, Miss. , have made preparations for reeling, and quent in tercourse of convalescents with healthy persons. 
tries that el'ery woman among the agricultural classes, not offer to purchase cocoons at Lyons prices, and that the He maintains that strict regulations, rigidly en forced. are 
absol utely necessary in the household, finds a profitable " Women's Silk Culture Association," of Phil adelphia , by the only means adequate to cut sbort its career, and since 
avenue for her labor in field or factory, so that the time the use of a good hand reel and the employment of a skilled individual power is unable to cope with it, urges that every 
given to silk raising must be deducted from other profitable reeler, is also able to purchase cocoons. These are begin· city and town should devise efficient samtary laws, and let 
work in which she may be employed. With us, on the can nings in the right direction. Messrs. McKittrick & Co. , of them be enforced by intelligent medical officers, who shall 
trary, there are thousands-ay, hundreds of thousands-of Memphis, Tenn. , also inform me that they have established also make it their duty to instruct the people in sanitary 
women who, from our very conditions of lIfe, �re unable to a silk school and a filature, and are prepared to purchase rules. To guard against contamination, he believes that 
labor in the field or factory, and have, in short, no means cocoons ; but I fear that such efforts are so far warranted only filth, whether from dirty rooms, soiled clothing, defective 
outside of household duties of converting labor into capi· e ither through benevolent support, or as an aid to the gene· drai ns  and cesspools, ill·ventilated rooms, poisonons inodor· 
tal. The time that such might give to silk culture would, ral business of supplying eggs and mulberry cuttings. ous gases, etc. , should be regarded as conditions which in
therefore, be pure gain, and in this sense the cheap labor The obstacles which I h ave set forth are none of them vite the disease; that the apartment set apart for the patient 
argument loses nearly all it.s force. This holds more parti· permanent or insuperable ,  while we have some advantages should be divested of all furniture, carpets, curtains, and 
cularly true III the larger portIOns of the South and West not possessed by other countries. One of infinite importance is fabrics of any kind not absolutely required; that discharges 
that are lea,t adapted to dairy products, or where bee· keep· I the  inexhaustible supply cf osage orange (Maclura aUJ'antiaca) from the nose, mouth, and bowels should be carefully col· 
ing and poultry-raising are usually con fined to the imme· . which our thousands of miles of hedge furnish; another is lected and destroyed , and that all personal clothing, bed 
diate wants of the household. In the early part of the cen- the greater average intelligence and ingenuity of our people, linen,  etc. , should be thoroughly disinfected before being 
tury the females in most households, even of the well·to·do, who will not be content to tread merely in the ways of the sent to the general wash. In Cllse of death, all clothing and 
found profitable employment in the spinning wheel and the Old World, but will be quick to improve on their methods; unimportant articles should be burnt , the body should be 
distaff. With modern improved appliances and the general stil l another may be found in the more spacious and com· immediately disinfected, and put into its coffin, which should' 
introduction of machinery the a�erage American girl is too modious of the farmers' barns and outhouses. To all be kept permanently closed. There should be no public 
often doomed to idleness or else forced to leave her home to interested in this industry I WOUld , therefore, SHy: Go on in i funeral . He prefers disinfection by chlorine gas, which is 
add to the family income. the good work by aVOIding exaggeration and by disseminat·· 'to be set free in the room. Ventilation for a nu mber of 

4.-The want of a ready market for the cocoons is, as It  ing accurate and needed information as to methods and prin· hours should then he insisted upon. Precautions falling 
always has been, the most seriolis obstacle to be overcome, ciples. Above all we should bear in mind the admirable  short of these Dr. Staples considers to be useless in prevent
and the one to wtICh all interested in establishing silk cul- adage, " Festina lente . "  To move slowly and with caution ing the spread of the infection.-Report on 'Diphtheria to the 
ture should fir�� '.!irect t.h�l;· "ttention. Ignore this, and Is the only way to move surely to success in this matter. . Minnesota Board oj Health, 1881. 
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194. 
�he Effect o f  OlJ o n  Water. 

What is regarded as a complete demonstration of tbe value 
of oil ·in  diminisbing tbe vIOlence of beavy seas, was made 
at Peterbead, near Perth, England, Marcb I ,  by Mr. John 
Shields . 

Having cbosen Peterhead as tbe most suitable place for 
his experiment, Mr. Shields caused iron and lead pipes to be 
laid from the beacb into the sea ill front of the entrance to 
tbe harbor. A force pump w as attached to the land end of 

the piping, and near It was placed a large barrel containing 
one hundred gallons of oiL On Marcb I, Mr Shields, hav
ing been informed by the Meteorological Office tbat the sea 
was rough at Peterhead, went thither from Pertb , accompa
nied by several seafaring men from Dundee and Aberdeen. 
When the wbite·crested waves were rising to a height of ten 
to twenty feet at tbe harb,)r entrance, the oil pump was put 
in motion, causing the oil to spread in the bottom of the sea, 
and on its gradually rising to the surface, the w hite foam 

Great dI1Iiculty is experienced In cultivating corn planted 
on ground where old stalks bave been plowed under, as the 
cultivator will pull up t he old stalks, and with them the new 
corn, and small gram can be harrowed under much better 
when the old stalks are out of the way. ThIS improved rake 
affords a ready and inexpensive means of clearing thc fields 
and getting the rubbish out of tbe way .  

This Invention was  recently patented by Mr. Henry Grebe, 
of Omaha, Neb. , who shonld be addressed for further in foI" 
mation . 

IMPROVED INSULATOR AND PROTECTOR FOR UNDER· 

GROUND LINES, 

Tbe great problem in telegraphy and telephony seems to 
be tbe disposition of the wires. Looking up from many of 
our New York streets, one can but wonder that tbe multi·· 
tude of wires extending in every direction perform their 
functioll with so l ittle interferenee one w i th anotber. Stil l 

(APRiL I ,  1 882. 
and can be inserted in the hard rubber tubes before or lifter 
the hard rubher tubes have been put III pOSItion, and that 

the half section tnbes can be dispensed with in whole or III 
part. 

.. . .  I .  
MECHANICAL INVENTIONS. 

An imoroved peanut picker and cleaner has been patented 
by Mr, Everitt H. fowell , of Buckhorn, Va. This inven
tion is an improvement in that class of machines for remov · 
ing peanuts from vines, and also cleaning them, which have 
fixed and vibratmg screens and a vibratmg sboe and fan 
blower arranged beneath the same. This Illventor employs 
III addItion to these an endless traveling apron or carrier for 
delivering the cleaned nuts mto a receptacle provided for the 
purpose ; but the particular feature of novelty and s n peri · 
ority of this machine consists in the arrangement whereby 
the screens, shoe, apron,  etc . , are operated. 

An Improvement in stop · watches has been patented by Mr. 

entirely disappeared, and al· 
though the  swell continued, 
the su rface of the sea was 
perfectly smooth, so tbat a 
ship or a small boat could 
bave entered the dock w ith
out the slightest danger-an 
impossibility before the oil 
was distributed in the water. 
The experiments satisfied the 
shipmasters who witnessed 
them. Mr. Shields is willing 
to give any barbor board the 

FRENCH'S INSULATOR AND PROTECTOR FOR UNDERGROUND LINES. 

Charles H. Audemars, of 
Brassus, Switzerland. ThIS 
mvention consists in the  use 
of two pinions placed between 
the usual pillIons, by which 
the stop· watch hands are 
driven from the second hand 
of the w atch, such two pin 
ions fitted for being conmicted 
and disconnected with each 
other, and retained in either 
position by springs acting 

benefit of his invention, and render assistance in carrying 
it out. 

.. I • • • 
RECENT IN VENTIONS. 

Messrs. Thomas M. Righter, of Sandy Run,  and Thomas 
R. Griffith, of Wilkesbarre, Pa. , bave patented an improved 
can for use in oiling machinery. It is deSigned to prevent 
acciden tal or careless waste of oil. The invention consists 
in the combination with ' an oil can of a discbarge tube or 
nozzle extended down into the crtn , nearly to the bottom, 
and provided with a bell -shaped mouth at its lower end , and 
a ball valve for closing the lower end when the can is turned 
from an upright posit ion.  

An improved door securer has been patented by Mr. John 
J Tierney, of New York city. This is an ingenious arrange
ment of a screw and guard plate for preventing access to 
the screw. The g uard plate is held in posi tion by the bolt 
of the door lock. 

Mr. George W. Johnson, of Newton, Ill. , has patented !\ 
tool for removing rollers from the balance wheel posts of 
watch movements, one of the jaws of tbe tool being flattened 
and divided to form fingers or tines adapted to bt;) passed be
tween the balance wheel and the roller, straddle of the post,  
the other jaw being formed with a recess for the reception of 
tbe pivot of the post, 80 that the end of tbe jaw will rest 
upon..�be shoulder of the post where power is applied to the 
handles of the tool for forcing off tbe roller. 

An improvement in cultivators has been patented by Mr 
Francis O. Williams, of North Cohocton,  N. Y. The ob
ject of tbis invention is to prepare ground to receive seed 
and cultivate the plants. 

A novd spring-hinged bracelet has been patented by Mr. 
Abraham H. Engel, of New York city. The invention con
sists in the  combination, with the two parts of the bracelet 
connected by a binge and the spring, of the lug beveled 
upon its opposite sides, whereby the parts of the bracelet 
will be beld in position, both w hen opened and when 
closed, by the tension of the spring. 

• • • • • 
IMPROVED STALK RAKE . 

The annexed engraving represents a stalk rake for gather
illg corn and cotton stalks, potato vines, and other rubbish in  
the field into windrows, preparatory to burning 
them up, and in this way cleaning the field. 
When it is desired to pull the roots up with the 
stalks the rake is drawn crossways, as the rake 
.will then take better hold of the stalks by the 
roots. 

To unload the rake the driver raises the handle 
at his right. when the rake turns over without 
being raised from the ground. 

The rake is made from fine oak timber. The 
teeth, which are of iron, are 30 inches long by 
seven -eigbths square ; tbe bead piece is 10 feet 6 
inches long and 4 inches square. From twenty
five to thirty acres of stalks can be raked with 
one of these rakes in a day. 

As a reason for burning cornstalks and all 
other rubbish on the field the inventor calls at
tention to Bulletin No. 5, published by the In
terior Department, from which he quotes the fol
lowing in regard to the destruction of the chinch 
bng � , .  Baving made observations in reference to 
the habits of this insect, and finding tbat it win-
tered in the perfect state, I suggested. in 1859, burning over 
the infested fields in the winter as perhaps the best means of 
destroying them, and am still inclined to look upon it as the 
best. P!actical means of counteracting those that are suscep
tible 6f general adoption . "  " If it is possible, therefore, to 
reac:h tbeir retreat with fire, this will be the most effectnal 
method of destroying them where irrigation is impractica
ble." 

the trouble caused by " crosses, " breakages during storms, 
and by the excnrsions of line men in  building and repairing 
lines, is very great, and daily i ncreasing, and a remedy is 
demanded. Clearly some system of underground line9 is 
preferable to any arrangement of overhead wires. We 
give an engraving of one of the latest, and apparently 
a very practicable device for insulating and protecting un· 
derground teleg-raph and telepbone wires, the invention of 
Mr. William A. French, of Camden , N. J. 

The protector or outer casing consists of a tube of hard 
rubber made in ten-foot lengths and of a diameter suited to 
the number of wires to be used. The euds of the tubes are 
nn ited by a water-tight joint. Short connecting tnbes, made 

sECTION OF INSULATOR AND PROTECTOR. 

in halves, join tM longer lengths and admit of being re
moved to in sert or remove tbe conduetor. 

'fhe lengtbs of large tubing are filled up witb smaller 
tubes of soft rubber, which project a short distance from the 
ends of the large tube into tbe connecting tubes, wbere they 
meet the ends of the correspondIng tubes of the adjacent 
section, an d are connected by a short coupling of hard 
rubber. 

The small tubes are of such size as to admit of readily in 
serting and removing the telegraph wire. In some cases the 
inventor covers the wire with a protective coat of insulating 
material before placing it in the small tubes. 

In applying the invention to practical use the telegrapb 
wires are passed through the small soft rubber tubes of a 

GREBE'S STALK RAKE. 

number of hard rubber tubes, which are placed at such a dis
tance apart tbat the ends of the soft I1lbber tubes will meet. 
The ends of the corresponding tubes are then connected by 
the slJlall hard rubber conplings. The divided connecting 
tubes are then applil>d to the adjacent ends of the hard rubber 
tubes, and the coupling bands are screwed on the collar, the 
joints being made tight by cement or packing. 

The soft rubber tubes can be made of any desired length, 

endwise of the arbor, with 
the result  that the pi  Lllon gearing to the second hand 
arbor is continuously in motion. 

A new method of locking nuts upon bolts has been patented 
by Mr. Albert R. Clark, of Amite C ity, La. It consists III 
first flattening one side of the bolt near the face of the nut 
and then casting a metal ring around the bolt, so that a POl" 
tion of tbe ring will rest in the flattened portion of the bolt. 

Mr. William S. Wood, of De nver, Col . ,  has patented an 
improved ore washer, whicb is an improvement on the ore 
wasber for which Letters Patent No. 209, 789, dated Novem
ber 12, 1878. were heretofore granted to Theopbilus T.  
Allen. 

An improvement in sleds, patented by Mr. Cbarles· M. 
Amsden , of Wooster, Ohio, consists in combining with the 
ordinary cross bars, side rails, and seat board a metallic 
frame. The sled is light and 8trong, and in appearance is 
much handsomer than the ordinary wooden sled. The parts 
can be made almost entirely by macbinery, and but little 
handwork is required to complete the sled. 

An im proved barrel stave jointer has been patented by 
Mr. Robert O. Dobbin, of Berlin, On tari o, Canada. In this 
machine the stave is carried over a circular saw by an over
nanging carriage, which is swung laterally so as to give the 
propel' curvature to the edge of the stave. 'l'he sw inging IS 
effected by an arrangement of guides on the saw table. 

An improved l ink for horse powers has been patented by 
Mr. Barnard L Olds, of 8t. Albans, Vt. This invention re
lates to the means by which the Jags are secured to the 
jointed links of tbe endless treads III horse powers ; and it 
consists in loops or stIrrups form ing part 01 the l Inks and 
engaging slotted lags, by whIch arrangement lags of uniform 
construction may be used and the use of bolts may be 
avoided. 

An improvement in sawmill l og-carriages has lately been 
patented by Mr. Morgan B. Campbell, of Beverly, W. Va. 
This in vention facilltates the ' setting of JOgs on sawmill 
carriages, and renders the handling of logs in the mill a sim 
pIe and easy operation. 

An improved machine for dressing box straps and barrel 
and tierce hoops spl i t  from poles, bas been patented by Mr. 
Samuel R. Garner, of Cassville, Wis.  The Invention con· 
sists in certain novel features in  the feed ing mecbanism and 

in  new mechanism for holding the hoop up to 
the cutter. 

An improved baling press has been patented 
by Mr. Louis Ensinger, of Little Elm, Texas. 
This press is operated by racks and pinions, the 
latter being driven by worm gear. The press 
has a quick return motion, and has novel devices 
for filling and discharging. 

An improvement in compass saws has been 
patented by Mr. Charles Bush, of New York 
city. The invelllion cllllsists in a blade tapered 
from the center toward each end, curved trans
versely, w ith a curve gradually decreasing in 
size from the center toward each end, and pivoted 
at its center by a clamping screw to a ·handle 
grooved upon its opposite edges, so tbat larger 
and smaller curves can be sawed by the same saw, 
and a curved kerf can be continued in a curve In 
the opposite di rection. 

A n ovel cloth-measuring machine has been 
patented by Mr. Albert Winter, of Plainfield, 
N. J. These improvements relate to machines 

of tbe class in wbich revolving drums are used for measur
ing cloth as unwound from rolls. This invention insures 
accuracy by employing devices for clamping the cloth to the 
drum as it progresses through the machine. 

An improved cultivator has been patented by Mr. Mont- · 
gomery C. Meigs, of Romney, Ind. In this implement the 
stalks of tbe corn being cultivated are made to regulate the 
width of the cultivator. 
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A NEW TELEPHONE RECEIVER. 

We illustrate a new telephone receiver, the action of which 
is due to the contraction of a spiral magnet core under the 
influence of the current traversing the bobbin .  The spiral 
core is attached at one end to the diaphragm, and is connect·· 
ed at the other end with an adju5ting �crew. The spiral core 
is perfectly free to work in the helix, and the contrac tion or 
expansion of the spiral under the influence of the current 
from the t ransmitter acts on the diphragm in much the 

same manner as though it was attracted by a magnet, the 
results being the same as in Bell 's, Gray's, or Phelps' in
struments. 

A permanent magnet placed outside the bobbi n magnet 
izes the " spiral core " by induction , so that the spiral is 
vpry sensitive, thereby making it, sensitive to the influence of 
cnrrents passing in the bobbin. The inventor 
expects to partially, at least, overcome the 
influence of in duced currents in the receiver, 
and to obtain more distinct articulation. 

The construction of the telephone will be 
readily understood by reference to the engrav
ing, in which a portion of the instrument is  
broken away to show the internal parts. The 
diaphragm is mounted on a mouthpiece of 
the usual description , and the permanent mag
net and bobbin with the inclosed spiral is 
placed in a small casing attached to the mouth
piece. The inst rument is provided with the 
usual binding posts and flexible connections. 

This receiver is tbe invention of H. S. 
Thornberry. of Winona, Min n. , who may be 
addressed for further particulars. 

•• • • • 
The Legnophone. 

Accordi llg  to the Paiestra il{usicale, of 
Rome, Signor Lasina has invented a new 

musical instrument, w bich h e  calls the " leg
nOlffJone, resembling the Madem 1I palla, so 
well known in Spain. This instrument, on 
the perfecting of which Signor Lasina has 
worked for years, is in the shape of a tri-
angle, and con sists of forty-five small rods 
of white poplar woou, lying each one on six short straws 
standing on a plank of deal . The musician strike� th ese 
rods with two sticks, as if they composed the keyboard of 
a piano, and plays with ease and accuracy the most difficult 
pieces of music. Sigllor Lasina intends to give a series of 
public concerts to introduce h is  legnophone to the notice of 
amateurs. 

.. � . I  .. 
NOVEL MOTOR. 

The engraving represents a new motor which operates by 
the shifting of an inclosed volatile liquid in vacuo from one 
cham ber to another and higher chamber. The casing form 
ing the frame of the motor is open at the bottom and at 
each of its upper corners. A V-shaped partitioll, converg · 
ing,downward from the top of the casing toward the lamp, 
divides the calorific chamber into two diverging passages 
or apartments, one extending from the lamp to entrance ((, 
and the other to entran ce a'. On the top of 
this casing are two standards, which afford 
bearings for a sleeve, D, rigidly secured on 
the middle part of a tube, E. This tube has 
at its  ends cylindrical receptacles, E' EO, and 
the tube and receptacles are exhausted of air 
and supplied witb some easily-vaporizable 
liqu id-for instance, alcohol-in sufficient 
quantities to partly fill them. }!;ach end of 
the tube is also provided with a flanged cap, 
F, which extends over the adjacent recep
tacle and is adapted .to fit about the entrance 
in the casing which receives the receptacle, 
so that when the receptacle, E', descends into 
entrance a, as sbow n, its cap, F, entirely 
closes this entrance. The heat is thus pre· 
vented from escaping, and also is reflected 
upon the top of tbe receptacle. 

T runnion . c, carries in fre,nt of its stand· 
ard, C, a gear wbeel, G, whI ch meshes w ith 
two racks , H H, formed on the upper ends 
of p iston rods whicb operate the pumps. Of 
course any other form of mechan ism may 
be operated instead of these pum ps by said 
cog wheel and pinion , or by cranks or other 
suitable devices. 

The other trun nion, c' , carries a crank arm, 
k, which is connected by a long rod or pit
man to a crank arm, I, on a rock shaft, L, 
journaled in the front and rear walls of the 
casing. This rock shaft cal'l'ies a depending 
gate, M, w hich vibrates from side to side as 
the tube, E, oscillates on its trunnions or transverse shaft. 
'IlIlhen receptacle, E' ,  is within the calorific chamber and 
receptacle , E', at its highest point, the gate, M, is i n  posi
tion to direct the entire body of heated air against the 
former receptacle. The liquid in this receptacle becomes 
partly vaporized ; but as the end of the tube, E, is extended 
nearly through this receptacle, the vaporized l iqnid drives 
by expansion the remainder of the liquid before it through 
the tube. This results in t ransferring bodily and . almost 
i nstantly the whole supply of fluid from the lower recepta
cle to the upper one. The lattex: tben preponderates, and 
therefore descends to become the lower in its turn. During 
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tbis descent the trunnion cranks and connecting rod or pit·· I publish these Readers cost 5 cents, 11 cents; 16 cents. 
man above described cause sbaft, L, to rock III the opposite 20 cents ; the arithmetics, 5 cents and 20 cents. Com 
d;,�"oo, '0 th" th' g.", M, co'" off th' hot ,;, Iwm '" p,ring th' pub",hcr', ",t wHh tht p,",cc p" d by tho p upil , 
trance a, and allows it to flow to entrance a' The recep
tacle, }!;', IS then brought  undcr the influence of heat, when 
the operation j ust described is repeated. The lllventors state 
that this mach ine is capable  of operatlJlg very rapidly. Fig. 
1 is a side elevation of the motor, and Fig, 2 is a vertical 
section. This device was recently patented by Messrs. An 
thony and Albert Iske, of Lancaster, Pa. 

---------..... �' ... h ......... ------
Floating Soap. 

A correspondent says that while  passing through the 
Edgar Thomson Steel Company 's Works recently his atten· 
tion was attracted to the men waslnng themselves at the 

THORNBERRY'S TELEPHONE RECEIVER. 

we find on the Readers a profit of 400 per cent. , 318 
per cent . ,  368%: per cent. , 525 per cent. ; on the arithmetics, 
800 per cent. and 325 per cent. When the l ist includes all 
the text-books of the schools, and when it is understood 
that these school hooks are paid for at a per cent. varying 
from 400 to 971, it seems to be about high time for Mr, 
Denuis McCarthy, or anybody else, to enter a protest against 
this outrageous price for school-books. " 

. . . . .. 
More about the NeW" COlllet. 

A communication to the Herald, dated Albany, �Iarch 
22, says that the new comet is now in the constellation of 

the Lyre, near Vega. It will pass to the 
westward of that star, and about the 1 st 
of April will stand within four or five de
grees from it. It will continue on its jour
ney up into Cepheus, when,  in May, it will 
make an abrupt turn and go plunging in to
ward the sun. 

The elements of the orbit of the new comet 
are : Perihelion passage, June 15 ;  perihelion 
place, 49 deg. 35 min. ; longitude of node, 206 
deg. 40 min. ;  inclination ,  74 deg. 47 min. ; 
perihelion distance, 10,000,000 miles ; moLion 
direct. 

This comet appears to have no analogue in 
the past, as no comet is known with elements 
sufficiently resembling these to constitute 
reasonable belief in identity. The elements 
of the comet of 1097 somewhat resemble those 
of the present comet, but the perihelion dis
tance of the former is computed to be seven 
times as great as that of the latter. 

At present the comet is about 160,000,000 
miles from the earth, and its distance from us 

will probably not be less than 80,000,000 at 
any time, though further calculations will be 
necessary to settle that point. It may be ex
pected to make Il.fine display for a few day s in 

large tuhs arral lged for that purpose. What attracted him the early part of June. The present extraordinary intensity 
particularly was the peCUliarity of the soap they were using. of its light, which comes to us from the enormous distance 
When one of the men had soaped himself he would drop the of 160,000, 000 m iles, proves that it has plenty of material 
soap into the water and it wou"d ,. bob up serenely from fur future display, and it will probably show a long and 
below " like a cork, ready for the next man to pick it up. The nearly straight tail of enormous dimensions to our anti
advantage of this soap to m illmen and mechanics, who in podes. How much it will give us is sti l l  problematical. 
washing make the water very dirty, was manifest, for no .. � .  I • 
time was lost in fishing around tbe bottom of the tub for the The Dangers o£ Ignorance • 

soap, as it floated on the top of the water like a w h ite chip. One cannot j udge from the brief accounts gi ven what are 
The soap was called " ivory, " presumably on account of the precise I�auses of such disasters, but there is reason to 
being of a creamy wh ite coloI' l ike ivory. French soap- believe that ignorance is prol ific ; that many persons  have 
makers have from time to t ime made soaps' that will float, but only a vague knowledge of the qualities of nitro-glycerine, 
they lacked durability and strength sufficient to stand rough cannot recognize it when they see it, and are not acquainted 
usag-e. The prime requisite for a floati ng soap is that it shall with the various forms in which it is compounded , or with 
be made of oils, for oil may be converted into soap that will I the peculiar dangers of handling it carelessly. Nitro-glyce
float as well as oil in i ts natural form, if the soap be free i rine itself is a dense, yellowish liquid,  but in order to dimi·  
from adulteration .  In fact, it must be a thoroughly clean, I nish the  danger attending its use, fine earth, ground mica, 

ISKE'S MOTOR. 

pure article. Such a soap will make a soft creamy lather, 
easily rinsed off, not greasy or gummy, as i s  too often the 
case. We are pleased to note that Messrs. Procter & Gam 
ble, o f  Cincinnati, have a t  last discovered how t o  make a 
soap that will float, and at the same time be durable and 
serviceable, and reasonably cheap. 

• f . , ., 
High Price o£ School Books. 

MR. R }l. i:5TREETER, Principal of a school in Toledo, 
Ohio, makes Some astonishing assertions with regard to the 
high price of . school books.. He says, in the Boston Journal 
oj Education ; . ,  We are llsing four Readers of a series. To 

sawdust, or some similar powder, i� satu
rated with it, and thus the various blasting 
powders known as dynamite , mica powder, 
dualin, rend ·rock, etc . , are formed. These 
compounds can be transported with compara · 
tive safety. But the nitro-glycerine easily 
drains off from the powder and oozes from 
any crevice in the vessel in which the com· 
pound is kept. Drops of it thus bedewing 
the edges of a box may very easily be mis · 

taken for oil escaping, and if workmen igno
rantly endea vol' to nail the box tighter or to 
open it  for examination there will be a disas
trous explosion. Several have occurred in past 
years in this w ay. The victims knew, no doubt, 
that nitro-glycerine (or the compounds) may be 
exploded by a blow (contact with fire is not 
needful), but they did not suspect that the 
innocent -looking oil w as n itro·glycerine. 

Why should not youth be taught in th e 
schools somewhat of the practical dangers of 
the se substances which are coming into such 
com mon use ? They would pursue the study 
with interest, especially if there were judI 
cious experiments. A Missouri story is that 
a tcacher confiscated a small metal box which 
a pupil was playing with in school h ours, 
and, thinking it contained chewing gum, tried 
to break it open with a hamm er. It  was a 
dynamite torpedo of tbe kind used on the 
railroad track as a danger signal , and large 
bits of it had to be cut out of the l ady's 

cheek. Would it not have been well if she had known 
somewhat of  the aspect of torpedoes ? Was it not more 
important to the journeyman plumber w hc) threw the lighted 

match into the pan of camphene, mistaking it for water, by 
which the great printing establishment of Franklin Square 
was burned some twenty-eight years ago, to know camphene 
by sight than t.o have memorized many of tM· n:,..atters pro
minent in a public school COllrse ? Surely wotk�)l' espe
cially " raw hands " in establishments wM�:'t1;iese-things 
are nsed, should be systematical ly instructed '1a;ad�t1ce, 
and the courts are now enforcing this principle.-�in 
V. Abbott, in POpU{M Science Monthly. 
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ASPECTS OF THE PLANETS FOR APRIL. 

VENUS 

is evening 8ta,r, and the only one among the planets whose 
movements excite a marked interest during the m onth. She 
has now advanced far enough in her eastern course to be 
seen in  the w est soon after sunset, and to allow the observer 
to obtain a glimpse of the beauty to be revealed during her 
nearly ten months ' course as evening star. She will soon be 
the  brightest iu radiance, the largest in size, the softest in 
color of the myriad golden points that glitter in the celestial 
arch way.  Neither is she to be considered alone in an res
thetic light. The Queen of the Stars has unwittingly a mis
sion to perform, when , closing her career as evening star in 
December with the grand event of the transit, she furnishes 
the inhabi tants of the p lanet that shines so brightly in her 
sky one means for measuring the unapproachable, the much
desired solution of the problem-the earth's distance from 
the sun. 

No better time than the present can be found for a careful 
study of the laws that rule the movements of Venus. To an 
observer on the earth, as she passes from superior conj unc
tion round to  superior conjunction again , she seems to oscil 
late in straigh t l ines east and west of the sun like a gol den 
bead strung on an in visible wire. Since her superior con
junction with the sun on the 20th of February she pas been 
advancing on her eastward track . This she will continue to 
do until the 26th of September, when she reaches her greatest 
eastern elongation or extreme distance east from the sun. She 

Venus on the 21st, but the event is not of much importance, 
as it is invisible. In imagination, however, Saturn and 
Neptune can be seen rolling their vast spheres toward the 
sun, while Venus, receding from the sun , passes them in her 
course. In reality the planets as well as the earth are revolv
ing in elliptical orbits round the sun ,  while their positions in 
the sky result from the  fact that the earth from whICh we 
view them is a moving observatory, complicating their ap
parent movements . 

Thus Neptune is one hundred and sixty-five years in mak, 
ing a single revolution round the sun, while to an observer 

on the earth he seems to com plete the circuit of the heavens 
in about three hundred and sixty-seven days. 

Neptune  now sets a few minutes after 9 o'clock in the 
evening ; at the end of the month he sets about a quarter 
after 7 o'clock. 

JUPITER 

is evening star, and remains third on the l ist of the outer 
pl anets traveling to the same goal . He lags behind his 
brother planets, passing the meridian more than an hour be· 
hind them at the end of the month . Though departing and 
shining with diminished size and luster, he still leads the 
starry h ost and sinks majestically toward the west as if con
scious that he is tirst and foremost among the sun's family of 
worlds. 

Jupiter sets on  the 1st of the month at 10 o'clock in the 
evening ; at the end of the month he sets at forty minutes 
after 8 o'clock. 

then reverses her course, drawing nearer to the sun until her MARS 

inferior conjunct ion on the 6th of December, when her rille is evening star, and, like the trio that precedes him, making 
of evening star is ended, half her synodic revol ution is com- slow progress on the same I'oad_ He is iu quadrature with 
pleted, and, passing to the sun's western side, she repeats t h e sun on the tirst day of the month, being half way be 
the same phases in reversed order as morning star . tween opposition and con junction , or n inety degrees from 

Any intelligent observer can verify the' process for h imself, each. He is now on the meridian at 6 o'clock iu the even
and will tind the beautiful star a l ittle farther east and a l ittle i ng, and looks down from this 'high elevation as soon as it is 
longer above the h orizon every evening un til the eastern e lon- dark enough for him to be visible. He is not of much ac· 
gation . If he once keep track of her movements during an count among.the planets, for he has lost the martial air he 
entire revolution he has learned the l esson for a lifetime, for assumed when in opposition, and now takes on the aspect of 
every tive hundred and eighty-four days the same succession a red star, shi ning more serenely than his neighbors, Procyon 
of events occurs. Thus the aspects of our nearest planetary and Aldebaran, of the same col<;>r, He has passed into the 
neighbor may become as familiar as those of the sun and the sign Cancer, and after the 5th his extreme northern declina , 
moon. tion will decrease. 

Ven us commences this month tbe series of  chR.rming celes- Mars sets now n ot far from 2 o 'clock in the morning ; at 
tial scenes in which she will appear as chief actor. On the the close o f  the month he sets a quarter before 1 o'clock. 
19th she is in conjunction with Saturn. As Saturn is moving 
westward and approaching the su n,  and Venus, in his near �us 
vicinity, is moving eastward and receding frqm tile sun , i t is evening star and the fifth and last on the l ist of planets 
is inevitabl e  that they should meet and pass each other. This traveling to conjunction with the sun.  He sti l l  shines in the  
event, known as their conjunction or nearest approach, · reflected radiance of his  last month's opposit ion and peri
occurs at 2 o'clock on the afternoon of the 1 9th, Venus pass- helion , and may be found by careful observers nearly in the 
ing nearly two degrees north of Saturn. If the night be position then indicated , in  "the constellation Leo. His right 
clear the two planets will  make a ch arming picture on the ascension is now l1h .  7m. , and his declination 6° 29' n orth.  
twilight sky. Veuus sets on that evening a few minutes Uranus sets about a quarter  hefore 5 o'clock in the morn, 
before 8 o'clock, Saturn about tive minutes earlier than ing ;  at the close of the month he sets a few minutes before 
Venus, and both of them about an hour after sunset. On 3 o'clock. 
the evening of the conjunction Venus must be looked for MEROURY 

about four and a half degrees nor th of the sunset point, and 
Saturn_ne!trly midway oetween Venus and the sunset point. 
Both p lanets will be found about tifteen degrees east of the 
sun. An opera-glass or a spyglass will be a valuable assist
ant in picking up the planets, for they are too near t he sl.).n 
and too far from the earth to appear under favorable COll
d itions. 

O n  the 21st Venus is in conjunction with Neptune, passing 
about a degree and a half n orth of him.  The conjunction is 
invi8ible, as Neptu n e  is never seen by the naked eye, but it  
proves how near Neptun e  and Saturn are to each other, as 
seen from the earth, Venus passing the one two days after 
the other. 

Venus reaches h er descending n od e  on the 26th . As her 
orbit or path round the sun is inclined to the ecliptic or sun's 
path she must be above or below it except at thc crossing 
points, called ascending and descending nodes. One of 
these points, her descendmg node, she reaches on the  26th. 
When she comes round to the same node again, after pass
ing her ascending node in the intervening time , she wi l l  he 
directly between the earth and sun, and the transit will 
occur. Venus sets now at seven min utes after 7 o'c l ock ; a t  
the close of the month she  sets abou t eighteen minutes after 
8 o'clock in ·the evening. 

SATURN 

is evening star, and drawing so near his conjunction with the 
sun that he wi l l  fade into invisibility in the latter part of the 
month. He is in conjunction with Venus on the 19th ; we have 
already called attention to this, his farewell appearance as 
evening star. Saturn for a season will no longer be seen 
among the stars, but we are reconciled to his temporary ab
sence, for when he reappears to grace the summer morning 
sky he will don a more bri l liant aspect than he did last year 
at th .e same time, for his northern declination will be increas
ing. his rings opening more widely, and his perihelion draw
ing n earer. All these phases will cul rmnate between the 
present time and 1885. Saturn passes the meridian now two 
mmutes before 2 o'clock in the afternoon ;  at the end of the 
month about eighteen minutes after midday. He sets about 
a quarter before 9 o'clock in the evenmg ; at the end of the 
month he sets a few minutes after 7 o'clock_ 

NEPTUNE 
IS evening star, and gams upon Saturn as they travel toward 
conjunctIOn. On the 1st of the month he passes the meridian 
eleven mmutes after Saturn ; on the last of the month he IS 
only four mmutes behind him. He is in conjunction with 

is morning star and worthy of mention simply from the fact 
that he is sole representative of the brotherhood in the morn
ing sky,for he is too near the sun during the month to be 
seen by the unaided eye. He if! traveling from his western 
elongation to superior conjunction , rising later every morn
ing until the goal is  reached. 

Mercury rises about 5 o 'clock in the morning ; at the end 
of the month he rises a few minutes after 5 o'clock, about 
tive minutes befortl the sun . 

THE APRIL MOON 

ful ls on the 3d. She is the most di stinguished moon of the 
year, find exerts indirectly a mighty influence on h uman 
affairs , for she determines the t ime when Easter Sunday 
shal l fall and thus rnles the movable feasts and fasts of the 
Church. The law that regulates the festi val, simply stated, 
is  that Easter shall fall upon the tirst Sunday after the full 
moon which happens upon or next after the vernal equinox. 
The April full moon carnes out these conditions and secures 
this pre-eminence_ 

The new moon of the 17th commences her course with a 
brilliant record. On the 18th, the day after her change, she 
pays her respects to three planets-Venus, Saturn, and N ep
tune-on the same evening. It is difficult to see the moon 
when a day old, for the crescent is but a slender thread, still 
it can be done. If the evening be exceptionally clear, the 
keen-eyed observer may behold the lovely picture, the moon 
passing about two deg rees n orth of Venus and three degrees 
and a hal f north of Saturn . But the loveliest exhibition of 
the month will occnr on the 19th, when the two days' old 
crescent will be in conjunction with Jupiter, and only forty 
minutes north of him. As the moon does not set until after 
9 o 'clock there will be ample opportunity for 8eemg the 
show , if the clouds are kind. 

Telescopic observers will not tind abundant material for 
study among the planets that p lay their parts on the Apri l 
sky. Uranus still displays to ad vantage his sea-green disk ; 
Venus re tai n s  her gibbous phase, and Mercury takes on' the 
form of  an evening moon. The outer planets have had their 
day. A small telescope will be of great aSSIstance in show
mg the conjun ction of the moon with Venus and Saturn , 
and al so the conjunctIOn of Venus and Saturn with each 
other. 

April is  not a tield ,day on plan etary annals, but there are 
incidents enough to reward close s tudy. Three planets, 
Saturn, Neptune, and Jupiter, are c lustering closely around 
the sun. Venus, moving eastward, passes Saturn and then 
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Neptune in her  unswerving course. Six planets are evening 
stars, and only one represents the brotherhood in the morn
ing sky. Two conjunctions of planets, and the moon in con 
junction with three planet!! on the same evening, take rank as 
specialties. Perhaps the most marked feature of the month 
is that Saturn, Neptune, Jupiter, Venus, and the moon are 
all in the sign Taurus. According to astrolngers the con
junction of the moon with Saturn, Neptune, and Venus in 
this sign has an ill-boding influence for the countries rnled 
by Taurus, and earthquakes may be looked for in the east 
of Europe at the time of the conjull ction. But the modern 
astronomer looks serenely u pon these portents of ill , secure 
in the faith that the planets in their courses have a h igher 
mission to perform than that of ruling the destinies of  t il is  
p l anet and determining the horoscope of those whose l i t t le  
lives are rounded by a few short years as we count time. 

. , . ,  .. 
MISCELLANEOUS INVENTIONS. 

An improved regulator for electric store boxes and l ights 
has been patented by Mr. Henry B. Sheridan, of Cleveland, 
Ohio. Th is invention relates to a system of lighting by 
electricity, and designed to keep the lamps alight by shunt
ing into the circuit automatically a box stored with elec
tricity. The storage box can be charged with electriCity 
directly from the generator, and by an automatic mechanism 
made to supply the lamps in circuit with sufficient elec
tricity to keep them alight ; or the storage box can be con
nected with the generator anl the circuit in such a manner 
a.s to receive and retam the surplus electricity when more is 
generated than required to support the lights, and gi ve out 
the stored electricity when less is generated than is required 
to support the lights.  

Messrs. Robert M. Mason and George M. Wooster, of 
Bristol, N. H., have patentfld an improvement in the manu
facture of board from wood pulp. The object of this inven
tion is to manufacture wood pulp boards of desirable thick
n ess and with the tibers or grain distributed equally in every 
direction, similar to paper and paper boards. This is ac · 
complished by the adaptatIon of the Fourdrinier machine 
and process to such manufacture. 

Mr. Gustav Speckhart, of Nu remberg, Germany, has pat
ented a new and improved case for watches which will keep 
out dust and mOIsture and prevent damage to the glass and 
works in case the watch is aCCiden tally dropped. The in
vention con sists in II soft rubber case adapted to receive the  
watch, and provided wi th an aperture surrounded by a bead 
for the pendant, and an aperture surrounded by a bead Jor 
the dial , an d  with a circumferential bead. 

An improvement in swivel buttons has been patented by 
Mr. Silas O. Parker, of Littleton, N. H. The object of thi s  
mvention is  to prevent the bar of a sw ivel button from shd
ing in the head and to hold it in any desired position ,  and 
to prevent the lower edge of the swiveled eyelet to which 
the head is attached from chating and scratching the 
wrist_ The swivel button IS  con structed with a tubular 
shank containing a spiral spring which presses up
w'ard against the bar passing through the head of the shank, 
which spring rests on a series of studs formed by pressing 
part of the shank inward. The shan k is  held to the material 
by an outer washer provided w i th a raised part and by an 
in ner washer provided with a recessed part, whereby the 
tubular shank will  be held properly, and its lower outwardly 
turned edge cannot chafe and scratch the wrist. 

An improvement in beehives has been patented by Mr. 
Hugh L. T. Overbey, of Subligna, Ga. The hive is venti
lated through openings in  the cover, which are covered at 
their inner ends by wire gauze to prevlmt mot h-mil lers ano 
other insects from enteri ng the hive. The hive is constructed 
so that the surplus honey frames and their combs can be 
readily removed and replaced by empty frames by taking · off 
the cover. 

An improved prospecting tool for 'miners , patented by Mr. 

James B. Thornton Chase, of Pueblo, Col . .  has the CUrvll of 
an arc of a circle, and constructed with its pick portion taper
ing on all sides to a sharp point, and its heel made with a 
central projecting point. 

An improved apparatus used for medical purposes, com- . 
bining mechanical manipulation and electrical treatment, has 
been patented by Mr. John Butler, of New York city. The 
object of the invention i8 to allow of using a galvanic bat- . 
tery for such purpose in connection with a manipulating 
roller. The invention consists in an apparatus combin ing a 
roller and induction coil . 

. 

An improvem ent in heddle-frames has been patented by Mr. 
John Ashworth , of Wetheredville, Md.  The invention con
sists in  the combination with the heddle-frame havin g' slotted 
side bars, the  heddles, and the ordmary bars upon whicil tbe 
heddles are strung, of additional outer bars or rods and links 
and hooks or eyes for uniting the bars and connecting them 
with the frame, whereby the ord i nary inner bars u pon willch 
the  heddles are strung are prev.ented from bendmg and 
twisting, and the heddles are rendered easily changeabl e. 

Mr. Henry H. Whitcomb, o f  Bridgeport, Conn " has 
patented a toy pistol provided with a figure adap ted to be 
displayed before firing, and to entirely disappear upon pull  
ing the trigger. 

An improvement in universal joints has. been patented bY' 
Mr. Edmund Garrigues, of MaRsi l lon , Ohio. ThIS m ventlOn 
consists principally of a ulllversal shaft connec t Ion , jom t, 01' 
couplIng , the ball of which is formed with an 011 chamber , 
of casting the yokes upon the ball, and of the method of ca�t . 
ing the ball and yokes whereby the jOtlrnals and bearings of 
the coupling will be chtUllq. 
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On Energy as a Measurable quantity. I revol ving raises the temperature of the water in the vessel , 

Gravity being the most common and universal force ,  and thereby. subtracting a proportionate amount of energy from 
also practically  constant over the habi table purtion of the 
earth , it is usually taken as the . form in wh ich to express 
quantities of energy. There are several units  in use, but the 
one must generally used in England is k nown as the " fuot 
pound , "  and consists, as its name implies, of the e nergy 
necessary to raise a weight of one pound one foot high . It 
wil l  be obvious that whether we raise ten pounds on e foot 
h Igh or one  pound ten feet high the quantity of e nergy ex

pended in the two cases will be the S3 me, viz. , ten uni ts, so 
that if  any substance be raised the quantity of energy ex 
pended and retained by it in virtue of gravity will be repre
sented by the weight of the substance in pou nds mul t iplicd 
by I ts height m feet. The unit mentioned in my last paper 
as the one nsed by engineers-that is, the " horse po wer "

IS equa.l to 550 foot pounds per second,  which means that an 
engine of one h O t'se power (indicated) will  raise 550 pounds 
one foot hIgh per second . 

Having now fixed on our unit, w e can proceed to measure 
the other principal forces in terms of this the " mechanical 
unit , "  as It is called, which we will do more or less fully in 
proportion to their importance. 

Momentum . -Suppose we raise a pound weight one foot 
Il1gh , it wil l ,  as we have learned, possess one unit of energy. 
If It be allo wed to fal l again immediately before striking the 
earth, this energy will obvi o usly exist entirely as momentum. 
Now the velocity acquired by the weight at this  moment w ill 
be eight feet per second.  Hence this velocity represents  a 
force of dne unit ; If the weight fal l four feet the velocity 
wil l be sixt.een feet per second ; and if it fall nine feet the 
ve10city will be twenty- four feet per second. Therefore, the 
velocities of sixteen an d twenty-four feet per second repre
"enl forces of four and nine u nits respectivel y. On pu tting 

these numbers in tabular form we shall see an important 
connection between them, viz . , 

Height in Feet .  

1 
4 
9 

Velocity per Second in Feet. 

8 
16 
24 

Units of Energy. 

1 
4 
9 

-------------�------ ------�------------
hat t he quantity of en ergy is proportional to the velocity 

squared ; for, wh I l e  the velocities are in the proportion 1 , 2 ,  
3, the  energy they represent are the squares of these num
oers, i. e. , 1, 4. 9.  and that to measure the energy due to 
m omentum i n  un its w e  have only to divide the velocity by 
eIght  and sqnare the quotie n t. 

The velOCI ty aequired by a body in falling is independent 

the falling weigbts and causing them to strike 1 he floor 
with a greatly di minished velocity, and, as will be seen, the 
quantity of energy which has been converted into heat can 
then be readily calcu lated . 

In these experiments corrections were made for the effects 
of radiation and conduction ,  and for the heat absorbed by 
the copper vessel and paddle ; also for the friction and rigid 

ity of the s trings. 
As the result of a great number of very accurate experi

ments with this and other methods, Dr. Joule found that 

wh enever e n ergy is spent in generating heat_ the quantity of 
heat produced is always proportional to the quantity of 
energy expended , and whenevcr work is performed by the 
agency of heat an amount o f  heat d isappears equivalent to 
the work performed. He also establ ished the im portant fact 
that the unit of  heat (the quantity necessary to raise one pound 
of w ater 10 F.) reqp.ires for i ts production the expenditure 
9f 772 foot pounds of energy. This number, 772 foot 
pounds , is known as the mechanical equivalent of heat, or 

Joule's " equivalent. " 
Experiments made by other philosophers on the work done 

by a steam engine, on the heat evol ved by an electro-mag
netic engine at rest and in motion, and on the heat e volved 
in the circuit of a voltaIC battery, have given values very 
nearly ident ical to the above (Watts) . 

Ohemical Actio n . -When substances combine chemically 
there usually occnrs an evolution of more or less heat : and 
when this is sufficient to render the substances incandescent 
they are said to undergo combnstion . Take , for instance, 
the case of a mixture of oxygen and hydrogen . They 
possess in virtue of their chemical attraction for each 
other a store of  potential energy, and we may j ustly com
pare this attraction to that betwcen the earth and a raised 
weight. For, as in th e latter case, on rc leasing the weight 
it fal ls to the earth and converts its energy into heat, so on 
applying a l igh t to the mixture we may i magine the atoms 

of oxygen and hydrogen to rush together with immense 
velocities , and thus also convert their energy into h eat ; and 
if we can measure the quantity of  heat given out we have at 
once a measure of the e nergy due to the combination. Vari

OU3 instrume nts have been constructed for this p urpose 

caned " calorimeters " (heat measurers), their effiCIen cy de
pending upon the more or less perfect communicati on of tbe  
entire hel:\t produced to  a given quantity of matter-prefer

ably water. The following table gives in round n umbers a 

few of these determinati ons : 
ENERGY OF CHEMICAL ACTION. 

With Oxygeu. 
POllnds of Water Raised 

1 °  F. by the Combina
tion of I Pound of each Substance. 

Foot Pounds . 

----------- --_._------ --------

of its weight . Obviously also with a given velocity the en 
ergy possessed by a body is the same in whatever direction 
t be moving ; hence, If  we multiply the product ohtained as 

described in the last paragraph by the weigbt of the body in 
d 't  b I '  bl II Th h 

Hydrogen . . . . . .  - . . . . . . .  poun s I ecomes app ICa e to a cases. us t e energy Coal . . . . . . . _ . . . . . . . . . . . 
61,000 
1 4,000 

7,000 
16.000 

47,092.000 
10,808,000 

5.404,000 
12.352,000 

9.264.000 
possesse_d by a weight of one hundred poun ds m oving at the :��� (��y� : :  . . : 

.
.... : : : : : :  

'ate of e ighty feet per second wil l be (�/)2 x 100 = 10, 000 Alcohol .  . . . . . . . . . . . . . . . 

t d C I I ·  . h tl d 
Sulphur . . . . . . . . . . . . . . .  00 pon n s. a cu atmg III t e same way 1e energy ue ____ _ _______ _ 

With Chlorine. 
() the  earth 's motion, we get the enormous qnantity of 
l56,000,OOO foot p ound� for every pound of matter ; and if 
he earth were to fall into the sun the energy due to the mo- M?;,�rogen. : : : .- . : : : : : : : : :  

mentulll acquired would he equal to that given out by the 

12,000 
4,000 

40,000 
2,300 

3,088,000 

30,880,000 
1,775,600 

sun during 6 , 000 years . Some of these numbers have been confirmed by reversing 
Beat. -For the exact determmation of the energy value of the determination ; thus , the quantity of energy neecssary to 

heat m terms of foot pounds, or the mechalllcal eqUlvalen t  set free one pound of hy drogen from its combination with 
of  heat . the world 1S i ndebted to Dr. Jou le , of Manchester, I oxyg en has been ascertained. In all cases it is foun d  that 
and w h ose experimen ts-perbaps more t.han anyth lllg else- l the quantity requ ired is the same as that set free by the 
led to and confirmed the  modern doctrine of energy. Now combination. 
he ot her forms of energy being, as we know , so read ily con" Radiant Energy. -The determ ination of the mechanical 

verted into heat, it WIll be seen how important th I S  determi value of radiant energy is, unfortunately for us ,  in a very 
nation becomes ; for, kno wing the energy value of heat, w e unsatisfactory state at present , owing principally to the vari 

can, by measuring thc other forces as such, immediately ob· e t y of effects whICh it produces. Various valuable instru· 
'am their values. ments have, it IS true , been devised for measuring particular 

Dr. Joule used several different m ethods in his ex peri effects-notably those of Herschel,  Draper, Roscoe, and 
monts, the most important of which I will describe. Abney for the chemical effects ; but these are not adapted for 

The apparatus consisted of a brass paddle wheel furnished the purpose. The most perfect instrument yet devised is 
with eight sets of revolving fans working between four sets probably that of Pouillet 's , and called by him a " pyrhelio

of stationary vanes. The paddle wheel and vanes fitted firmly meter. " It is constructed on the fol lowing principle ;  A 
nto a copper vessel contalllmg water, in the lid of whIch shallow cvlmdrical box made of silver is filled with water 

were two necks-one for the axis of the wheel t o  revolve m m the w�ter  is the b� l b  of a delica�e thermometer, th� 
without touch ing, and the other for the insertion of a ther- stem of which is inclosed in the hollow tube which supports 
mometer. Motion was given to the axis by the descen t of the cylInder . At the lower end of the tube is a dISk equal 
caden weights suspended by strings from the aXIS of tw o and parallel to the base of the cylinder ; thIS is for the pur

woodell' pu l leys ,  theIr axis being supported on fnction wheels pose of receIving the shadow of the cylmder, and lillUs assist
and the  pulleys being connected by fine twme with a wooden mg the operator in poi ll tmg the instrument directly toward 
roiler, WhICh, by means of a pin , could be easily attached to the sun. The front uf the cylinder IS blackened. 
or remov'ld from the fnetio n  apparatus. In uSlllg thIS instrument It IS pam ted directly to the sun 

The mode of experimenting w as as fol lows : The tempera for five mmutes, and the mcrease of the temperature of the 
u re of the frictional ap paratus havlIlg becn ascertamed, and water noted. On then makIng the necessary corrections [or 
be w eights wound up,  the roller was fi xed to the axis and radIatIOn from the mstrument , etc. , the amount  of radIant 
he precise he Ight of the we1ghts a,certamed. The roller energy per area of the cylmder can be readIly calculated. 

was then set at h berty and allowed to revolve tll L the w erghts The weak pomt m thIS mstrument is the assumptIOn that the 
ouclled the floor. The roller was then detached , the weIghts whole of the energy whIch falls upon 1t IS converted mto 

wound up agam , and the process repeated. ThIS haVing heat. 
been done twenty times, the  experiment was concluded with From data obtamed WIth thIS instrument It has been cal-
another observation of the temperat ure of the apparatus. culated that 1 , 600,000 foot pounds of radIant energy are 

Supposing the weIghts to fall freely-whICh they would emitted per mmute from each square inch of the sun's sur 
pract I Cally do were it not for the fri<::tIOn produced by the face. 1'akmg th1S to be true , a powerful electric  11ght should 
paddle-they would , as we know, convert their energy o f  emIt about 80, 000, a hme lIght about 10, 000, and a candle 
pOSItIOn ent1rely mto momentum, and in consequence would flame 9 foot pounds per mch of surface per minute. 
strike t he floor with a certam ve lOCIty representing that Electncity. -The measurement of electrICity in mechanical 
�nergy. Now, fnctwn produces beat, so that the paddle in umts IS very readlly accomphshed. all that IS necessary bemg 

to pass a given quantity through acidulated water and col 
lecting the byd rogen evolved at the negative pole in a gradu 
ated glass vessel. The volume being read off, its we ight is 
ascertained (100 cubic inches, at standard temperature and 
pressure, we igh 2 227 grains) ; then , knowing the quantity 
of energy necessary to set free one pOll'nd ot hydrogen to be 
47,092,000 foot poun ds, tha equivalent is  read ily obtai ned . 

It will be noticed that the unit of energy is the same as 
the un i t of work ;  they represent, in fact, the same thing . 
Or, to quote the late Professor Clerk Maxwel l ,  " Work is a 
transference of energy from one system to another. " The 
system which givcs out energy is said to do work on the sys
tem which receives it, and the amount of energy given out 
by the first system is  always exactly equal to that received 
by t he second. I shall cou eLu de th is art icle with another 
appropriate remark of  the same eminent auth ority. " The 
discussion of the vari ous forms of energy, with the condi 
tions of  their transformation from one form to another, and 
the constant dissipation of the energy available for produc
ing work, constitutes the whole of physical science. "-E. H. 
Farmer, in Brit. Jour. of Photography. 

---- --.. _+ . ... >-i.� .. _--.. -----
Telephones and E l e ctric Lights in Brazil. 

The Rio' News reports a con dition of th ings in Rio Janeiro 
not at all creditable to certain public officers of the empire . 
The Director -General of the State Telegrap b  Depart ment in 
particular has seen fit to take a position o f  violent hostil ity to 
the introd'J')t ion of telepbones not under his control ,  and the 
ind ications are very stroug that his hostility extends also to 
electric lights , while his methods of man ifesting his dislike 
are not such as public officers commonly resort to. 

The News says : " Ever since the telephone company of this 
city-which is so unfortunate as to be a forergn en terprise
began to st retch their lines from the cen tral office to the 
various suburbs, there has been a systematic effort on the 
part of certain interested parties to impede the work and 
damage the p roperty . The means usual ly em ployed is the 
cutting of the wires. Regardless o f  the fact that this is an 
injury to private parties as well as to the company, this 
contemptible work has been prosecuted not only without 

hinderance, but with tbe well known approval of influential 
parties in thiB city. " 

After dcscribing at some len g-th the course of the Direc
tor-General of the Telegraph Department in this connec
tion ,  the NmDs remarks : 

" It is no longer a person al matter ; the good faith of t he 
government is at stake. If a privilege to a foreign enter

prise is worth one straw in Brazil, then the government is 
bound to gnard and protect it. If, how ever, a foreigner has 
n o  protection for his labor and in vestments as against the 
malice of influential personages, tben let us  kn o w it at 
once. If matters go on in this way a litt le while longer
in the confiscation of property, the breach of contracts, the 
destruction of electrical machines, and the cutting of tele
phone wires-this country wIll be saddled with a reputation 
Which will not only keep enterprise and capital at a distance. 
but wiil even drive away tbose that are now here. It is 
full time that the steady, thinking por tion of this commu
nity take these occurrences into consideration, and deter
mine where they are being led . " 

The destructioll of electrical machines referred to occur

red during the l ate National Exposi tion , the victims being 
the Edison elect ric light people , the a im being to p rove that 
system of lighting lrreh'Ular in its action and untrustworthy . 

" It was thought a suspicious circnmstance that two arma

tures in succession should be burn ed, but when a third w a s  
ready t o  be put i n  place, an examination o f  the upright 
columns of the dynam o developed the fact that. a sharp 
instrument had been inserted beneath the can vas covering at 
their lower e nds, and that the wires had been cut . That the 
cutting was done by an expert is cl early evident from its loca

tion and character. The damage was examined by a COIll
mission of the E ngineering Club, who are satisfied that the 
cutting was done willfully and maliciously. " 

Speaking of tbis outrage the News observes : 
" We have heard of no effort on thc part of the As"ocia

"ao Industrial, in whose charge the Edison apparatns was 
at the time of the accident, to ferret out the guilty party 
Even the Director-General of the Telegra ph Department, 
who should make every effort to guaran tee fair play, does 
not scem to have noticed the trick . Fortunately , however, 
the Ed ls9n light has been placed in the Dom Ped ro II. rail
way station, where the publIc may judge of its merits with
out mterference . " 

ADlerican Fences. 

There are six mi llion miles of fencmg III tha United States, 
the total cost of Which has been more than two thousand 
mIllions. 'fhe census reports show that during the cen�us 
year , there were expended $78, 629, (100 alone. Of this 
amount the largest contribution was from IllinOIS : the 
second from Pennsylvania . 

. . . � . 
Security against CounterCelting. 

N. J. Heckmann adds five per cent of cyall lde of potash 
and sulphIde of am moniu m  to the slzmg water, and passes 
the sized paper through a thin solutlOn of su l phate of mag
neSIa or copper. If any attempt IS made to remove wntmg 
from such paper by means of aCl ds or alkahes the tint of 
the paper IS immedIately changed . If any erasures are at 
tempted the coloring matter, WhICh 18 only upon the surface, 
IS removed. -Dingl. Journal. 
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The Plethysmograph. 

This is an apparatus for detecting the variation in the size 
or dilatation of a body. For cxample, by its use the dilatation 
or contraction of the human hand, arm, or other organ can 
be ascertained. The hand or organ to be tested is placed in 
a vessel containing 'a liquid .  Connected with the vessel is a 
test tube, a stylus, rotating cylinder, etc.  

At a meeting of the Massachusetts Institute of Techn ol 
ogy, Dr. Bowditch proceeded to exhibit this use o f  the in
strument. For this purpose an assistant  placed his arm in 
the apparatus, and the arm was then surrounded by water 
heated to a blood heat. The connections having been made, 
Dr. Bowditch wai ted until the style was describing a line 
nearly horizontal , and then directed the assistant to multiply 
twenty-three by seventeen in his head. As soon as he began 
to thin k this out, the style rose rapidly and remai ned up till 
he had finished the computation, when it fell ,  thus showing 
that during this process a certain amount of blood rushed 
away from the arm.  When the style began again, aftcr a 
minutc or two, to trace a line n carly horizon tal, the assistant 
was dirccted to multiply thirteen by twclvc. During this 
process the style  rose, but not nearly as much as in the 
former case, showing that a smaller quantity of blood left 
the arm in  this case than iu the prcceding. 

Dr. Bowditch thcn rclated the story that a f ricnd of Prof. I 
Mosso, who claimed that he could read Greek as easily H S  
he could Italian, h a d  h i s  arm placed in t h e  apparatus b y  the 
professor, who presen ted him successivcly an Italian and a 
Greek book to read. While readi l lg  Greek the style rose 
very much more than while reading Italian, and thus the 
instrument demonstrated that the friend was mistaken in 
regard to his powers, and that it  was much easier for h im 
to  read Italian than Greek. 

In answer to a question as to whether it could he used to 
study the effect of digestion, Dr. Bowditch replied that it 
probably could, but that the fact that digestion is exceed 
ingly slow might present a difficulty. 

In answer to some other questions. Dr. Bowditch said 
that the results shown by the instrument in its present state 
of advancem ent are purely qualitative, and that no quanti
tative determinations have been made ; also, that, because 
we have a certain amount of blood leaving one arm during 
a mental process, it would not be safe to assume that the 
same amount left the other arm, or even to assume that the 
amounts of blood leaving one arm during certain mental 
processes were proportional to the amounts leaving the 
whole body. 

----------.. --,�.�.-. .--
IMPROVED JOURNAL BOX. 

The i mproved journal box shown in the annexed engrav
ing is especially designed for car axles, and it is claimed by 
the inventor a very large percentage (40 to 50 pel' cent) of the 
power required for drawing cars is saved , the effect being to 
practically double the pro pelling power of an engine. A 
great advantage possessed by this journal box is that it can
not become heated even at the greatest speed attainable. The 
construction of the box is such as to  exclude dirt and 
dispense with tbe use of cotton waste. It uses only about 
one-fourth the quantity of lubricant con sumed by the ordi
nary journal box. It can be readily substituted for the ordi
nary journal box, and as the most of the sliding friction is 
converted into rolling frict ion 
the journal box is practically in-
destructible by wear. 

The engraving shows four 
views of the journal box, Fig. 
1 being a side view, Fig. 2 a ver
tical transver�e section, Fig, 3 a 
horizontal section, and Fig. 4 a 
vertical section taken at right 
angles to the car axle. 

The lower portion of the box 
forms a basin containing thc lu
bricant. The hox is closed on 
all sides, and all of the joints 
nre packed to exclude dust. It is 
divided by a vertical partition 
forming two chambers, the larger 
one containing the anti ·friction 
rollers and journal of  the axle, 
the smaller one containing the 
lubricating devices. 

The smaller chamber is made 
accessible by the removal of the 
front plate, and the t wo cham
bers connect by an opening in the 
lower part of the partition, so 
that tbe lubricant may be at the 
same level in both and pass free
ly from one to the otl](,r. 

The axle exten ds through a 
stuffing box, F, in the back 
plate and through tbe larger 
chamber. Friction rollers, B 
and C C, are placed in the larger 
chamber, the roller, B, being di-
rectly above the axle journal, 
with the two smaller rollers. C, 

Jcitut if i c !mtri cau. 
which �arry up the oil to the roller, B, insuring a continuous 
supply of lubricant to the roller. 

This in vention was recently patented by Mr. Charles E. 
Candee, and is owned by the Candee Anti-Friction Journal 
Bearing Company, 38 Dey street, New York city. 

.. ' . 0 " 

A NEW FIRE ESCAPE. 

Our engraving represents the construction and use - of a 
simple and cheap fire escape, which any one is free to make 
and use. 

It would seem to be particularly well adapted to meet the 

NEW FIRE ESCAPE. 

requirements of travelers, ordinary households, and es
pecially operatives in the upper rooms of factories. 

It consists of a maple stick an inch thick , two inches wide, 
and about fifteen inches l ong, and having five holes, of the 
size of the rope used, bored through it, as shown in the en
graving. In the lower single hole is the loop for thc feet, 
in which to stand while descending. With the upper end 
of the rope secured to any fixed object, the stick is held 
in the left hand, and the rope paid out a s  rapidly as desired 
wi th the right hand. With this devicc, which should not 

i 

CANDEE'S ANTI·FRICTION JOURNAL BOX. 
at opposite sides of the axle, wi th their axes slightly above the 
center of the axle. The rollers turn loosely on spindles 
secured in the boxes. The hub of the upper friction roller 
projects over the oil chamber, and is toothed, forming a 
wheel carrying a chain provided with buckets or knobs 

cost above twenty-five cents, a person may descend from any 
height with safety. Employers' of operatives in upper 
stories conld well afford to furnish this cheap affair to 
each employe, and instruct them In its use from slight alti
tudes. 

[APRIL I ,  1 8�2. 
Importation of Vegetables. 

Large importations of potatoes from Europe are a pecu
liar feature of this year's trade, the receipts at this port 
amounting at times to 3,000 tons a week. The potatoes 
C03t in Liverpool from $15 to $20 a ton, and are sold in 
this city at 90 cents to $1 a bushel, domestic potatoes bring
ing about $1 .25 a bushel. Inelud lllg freight and other ex
penses, the foreign potatoes cost about $33 a ton. Most of 
the i mported potatoes are raised in England and Scotland, 
but a few come from Irela.nd and Germany. Those that 
come from the last named country are of an inferior quality 
and do not sell very readily. They are soft, greenish in 
color, and watery when boiled or baked. The dealers 
regard the Pfesent trade in imported potatoes as being only 
temporary< 

The high price of cabbages-from $15 to $30 a hundred, 
wholesale-has led to large importations from Germany. 
They are brought in crates ; and some sauerkraut is im 
ported ready pickled in tierces. Turnips, celery, carrots, 
are also to be seen among the freight of incoming vessels. 
'While we are importing vegetables we are exporting large 
cargoes of hay, that crop haviug been a comparati ve failure 
in England and Scotland. 

.. , . . .. 
Cattle Poisoned by Lead. 

The Kolnisc1w Zeitung remarks that in some parts of the 
1<Jnskirchen district there have occurred sudden cases of 1 11-
ness and subsequent deaths of cattle, which have been as , 
cribed to lead poison i ng. Accord mg to the details given, it 
would seem that particles of ore frequently find their way into 
a stream which passes Clausthal, a seat of mineral industry. I This metallic deposit is carried over the adjacent fields when 
inundations occur (which are not un frequent). After the 
subsidence of the water, the lead remains on the ground and 
affects the vegetation. An instance is quoted of some cattle 
having been poisoned which had been fed upon beetroot 
grown upon land subject to the conditions described. The I presence of lead in minute qnantity (one-tenth per cent of i the weight of the vegetables) was discovered by chemical 
analysis upon the surface of the beetroot. It is recommended 
for agriculturists to be cautious as to the use of  vcgetables, 
etc. , which have been grown upon land subject to the over 
flow of  any stream likely to receive particles of lead from 
mineral works on its banks. 

• • • • • 
Rats in Granaries. 

A correspondent of the Journal d'Agriculture Progressive 
suggests a method of gett ing rid of these pests, that has the 
advantage of baving been most successful In his own case 
It is to fill tbeir holes with chloride of lime and oxalic acid, 
when a violent disengagement of chlorine takes place, their 
holes are filled with this gas, and they arc suffocated. 

----------..... 'H.�I_04 .. _, ��----
Remarkable Gas Well. 

In the spring of 1881, C. A. & D. Cornen were drilhng a 
wildcat well on lot 586, Clarendon, Pa. , w hen, at a depth of 
a little more than a thousand feet, they encountered a pow , 
erful vein of gas . Drilling was continued only about five 
feet in the gas sand, as it waR very difficult to make much 
progress under the circumstances. All the sand rock cut by 

J 

the drill was thrown out as soon 
as loosened from the main body 
of rock. Chunks the size of 
hens' eggs were sent up through 
the derrick as though shot from 
a cannon. All idea of an oil 
well was abandoned, and a pro
ject was inaugurated for utiliz
ing the enormous amount of gas 
for light and fuel. A gas com
pany was formed, with sufficient 
capital stock to n:ake the venture 
a success. A charter was ob 
tained, and a pi pe line laid to 
Clarendon, a distance of three 
and a quarter miles. It was the 
company's intention to conti nue 
the line to Warren, six miles fur 
ther, but winter coming on when 
tbe l ine was completed to CIaI' 
clldon, work was temporarily 
suspended unti l  spring. The 
we ll is now fnrnishing fuel to 
twen ty-six dr i lling wells, three 
pumping wells , one hundred and 
twenty-five stoves, two machine 
shops, and two pump stations. 
Recently, on a ratller cold day, 
the gauge in the company's 
office showed a pressure tlren of 
seventy-three pounds to the 
square inch. This gas is dry. 
contai ning no oil, gasoline, or 
water, and has n ever frozen on 
any part of  the line, although 
the pipe is, in many places, ex
posed to the weather. An effort 

was made at one time to test the pressure, and the stop
cock could not be turned more than half-way round, when 
the indicator would fly as far as possible, Rhowing two hun
dred pounds to the square inch. It was feared that the 
casfug would be torn to pieces if the investigations were 
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pushed further, therefore i t  i s  not known what the actual 
power of the gas is. The nearest oil

- wells are nearly two 
mUes away, and tbey are very small, so the territmy in tbe 
neigh horhood will not likely be drilled , w bich will give the 
gas w ell a long lease of life. -Petroleum Age. 

.. � . , .. 
DRY STEAM PORTABLE ENGINE . 

We give an engraving of an engine rep resent in g a l ine of 
portable and agricu l tural ellgiues m an ufactured by the Tay
lor Manufacturing Company , of 'Ve�tm i nster, Md. These 
engines are moun ted on sk i ds 01" on w heels, and embody 
many important and valtJable featuves in their constructi o n ,  
wh ich are worthy of the  careful consideration o f  all who 
are interested in steam power. The engine has a rectangn· 

. lar frame secured to the cylinder, an d supported under the 
cran k lJearings by two strong stands bolted to the frame an d 
boi l er. By t ins construction the bOIler is relieved of t h e  

F i g .  l . ···Cro"" Section of Cylinder, Dome, and Exhaust Chamber. 

worki ng strain of tbe engine,  and as the crank boxes or bear
ings are cast in each side of the frame a n d  on tbe cente r line 
through tbe engine , all the worklllg strain comes on a direct 

line througli the frame, a n d  is distributed equally. 
Fig. 1 shows the manner in  which the cylinder of Tay

lor's patent engine is placed upon and attached to tbe steam 
dome of tbe boiler. It will be seen that it must neces�arily 
be constantly surrounded by steam of the same tempel:a
ture as that in the boiler, which compl etely protects it from 
cold, and prevents the conden sation of steam in it. 

The steam dome, F, shown in cross section in Fig. 1, com
municates with the dome cham ber, H, surround ing the cylin
der, A. I is the opening for steam to pass into the steam 
chest, B, through the 
opening, J. C is one 
of the steam ports, 
and D is the open
ing for exhaust 
steam to pass into 

the chamber,  E, to 
which the exhaust 
pipe is connected . 
The dome is of cast 
iron and securely 
riveted to the boiler, 
and the cylinder is 
fitted and bolted to 

it. 
It will be readily 

seen, frolJl the above 
description and ex· 
planation, that this 
IS truly a steam en· 
gine, that it works 
only steam of the 
same temperature 
and elastic force as 
in the boile r ;  as a 
consequence, less 
boiler pressure is 
required to drive 
this eugine than IS 
needed to carry one 

in which the cylin· 
elm' is exposed to 
outside tempera·· 
ture , which would 
condense and de· 
stroy its expansive 
power. In ordinary 
engines the only reo 
medy for this is to 

carry an excess of 

$ dttttifi t �mtritan. 
The cran k bearings or jo ilrnal boxes are large and have abie hrass box. The engin e is fitted with either pu m p  or 

gibs for quarter adj ustment. The guides are the usual inspirator, as is desired, and is provided with a heater that 
locomotive pattern, and  the crosshead has large and ample surrounds the exhaust pipe nearly t.hrough its entire length. 
w earing surface. The con necting rod is made of the best The exhaust steam heats the feed water, and escapes through 
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a pipe into the smoke stack. A nozzle is placed on the end 
of the exhaust pi pe , by which the effect of the escaping 
steam can be regulated at w ill a n d  made to prod uce a very 
strong draught if desired. 

The Pickering governor used in connection with this en
gine is provided with a double valve that does not stick, 
and also with a stop motion that prevents the engine from 

running away in casc the governor belt breaks. The speeder 
att achment is so arra nged that the speed of tbe engine can 

Fig. 4 .-Indicator Card-Engine 10 x 18 inches:  dry steam ; pressure on be changed fifty revolutions or less w ithout alteri ng the size 
boiler 70 lb. of the pul leys or stopping the engine . The engine is provided 

with automatic glass oi lers and cy linder lubricator. a full 
hammered iron,  the straps being keyed and hol ted and well set of wrenches, oil can, an d,  in fact,  everyth mg that should 
fitted ' w ith gun metal boxes. The box in the cra llk en d of be found on a perfect engine. The bOIler is made of the 

Fig. 2.-Section of Boiler through Firebox, showing Stays to the Crown 
Sheer. 

the rod is made square to prevent rocking. The crauk sbaft, 
which is of good size, is forged of the best b amme.red steel. 
The fiy wheels are heavy and carefully balanced. :Much 
care is taken in the casting of the cylinder HO as to have 
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Fig 3.-Sectional view of Fire Box, showing Stays and Crown ·Sheet. 

best Pennsylvania charcoal iron and careful ly fitted .  A 
successful boiler is a necessary coun terpart of a good en 

gIlle ,  aud no matter how well an engine may be bUllt, if par
t icular care and judgment is not exercised in the pro · 
port ions and construction s  of the boiler, satisfactory results 
cannot be a t taIned from the working of the engine.  There 
are certmn particular points in the construction of a boiler 
that are Importan t, perhaps the most i mportant IS the proper 
staying of fiat surfaces, especially tbe crownsheet 

A careful comparison will convince most any one that 
that mode of staying, as shown in Fig. 2, is much tbe 
safest and best. B IS  a truss or crown bar , made of wrought 
angle iron, ex tend ing the whole width of the crown 

sheet, with the ends 
turned down and 
resting on tbe edge 
of the side sheets, 
F, of the fire box, 
at A, and, as may 
readilybe seen , mak· 
ing a very stiff sup·  
port, the strongest 
kind of a bridge 
truss, for the crown 
sheet. These trusses 
are spaced only  four 
inches apart over 
the whole length of 
the crown sheet. In 
addition to th ese 
angle trusses, two 
braces , C, are fas· 
tened from the out·· 
side shell of the 
boiler to each truss ,  
but independent of 
the trusses. The 
combining of the 
two makes a secure 
s u p  p 0 r t to the 
crown sheets. 

Fig. 3 is a section
al side view of the 
fire box, sho w ingthe 
angle t russes, C.  and 
braces, B, arranged 
on the crown sheet. 
Washers, D, are 
placed between the 
trusses and sheet, 
and the two riveted 
together as sbow n, 
leaving ample space 

pressure III the bOll· 

er to maintain the DRY STEAM PORTABLE ENGINE-MADE BY THE TAYLOR MANUFACTURING COMPANY WESTMINSTER, MD. 
for tbe circulation 
of the " water, thus 

required pressure in 
the cylinder to . pe l'form the required work. By examina· 
tion of the in dicator card , Fig, 4, it will be seen that the 
steam line IS w ell maintained through out the stroke, and as 
the point of cut·off is at seven-eighths of tbe stroke and 
under a full opening of the throttle valve, it shows ' that 
there is a smal l percentage of lDS� from condensahon in the 
cylinder ; in fact, what loss there is must take place in pass 
Ing through the short connection of steam pipe and in the 
steam chest. 

good wearing metal. The pIston is fitted with brass and 
BabbItt packmg rings, all jomts of the rings bemg groun d 
and fitted so tbat the rings may readHy adjust themsel ves t o  
the surface of the cylmder, The  slide valve IS o f  t h e  usual 
D·valve pattern, proportioned on correct principles . The 
steam ports are large aud the distance to the cylInder short, 
gI vI llg the best results fOl' a quick·acting engme. Eccentric 
strap is made in halves, and the eccentric rod I S  con· 
nected to the valve steam wl"istpin by means of ap adjust . 

preventi ngsediment 
and mud from collecting on the sheet. F }1'  are the stay bolts 

10 the sides of the lire box. There is a double row of  rivets 

arou nd  the throat or connecting sbeet of the boiler, as this 

reqUIres extra staying. In tbe majority of the expl<Jsions 
that occur the rupture is at this connecting :joint. E, m 
Figs. 2 and 3, is a safety plug, which,  Wheu tbe water IS off 
the crown sheet; melts, when the steam puts out' the fire 

No locomotive boiler should ever be built without' thIS plug. 
The bOIler IS fitted with steam blower fOl' blowing the 
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fire , three gauge cocks, glass water gauge, steam gauge, 
pop valves, steam whistle, steam flue cleaner, fire irons, 
twenty feet of smoke stack, and doubie spark arrester for 
engine on skids, and on wheels ten feet of stack h inged to lay 
down, or a locomotive stack, as the purchaser may desire. 
The engraving represents only one style or chtss of portable 
engine. In add i tion to this the company manufacture the 
well ·known Utica portable engine, the Utica adjustable cnt· 

off valve stationary engine, sawmills, and the " Clipper " 
vertical engines. 

Further particulars in regard to this eJ,).gine may be ob
tained by addressing the Taylor Manufacturing Company, 
Westminster, Md. 

Life and Age of a Telegraph Pole. 

This subject may seem of trivial account to the great mass 
of business people ,  but when it is proved to them that it 
actual ly affects the cost and convenience of t elegraph mes
sages and of dividends to stockholders, an interest may be 
awakened that will make the inquiry on the subject one of 
unusual interest , inasmuch as it affects the high or low price 
of rates for messages. The origina l cost of the erection of 
telegraph l ines is important. but n ot so important in a series 
of thi rty or forty years as is that of  its maintenance in work
ing order during that period.  Some of the l ines now owned 
and used by the Western Union Telegraph Company were 
first built more than forty years ago. When one is told that 
they ha ve  been built three or four times since that at great 
expense, if would seem to lead to the conc l usion that a large 
amount of capital is necessary to represent the actual cost of 
the telegraph lines which have been in existence for many 
years. 

The size of a tel egraph pole has much to do with the duty 
which it is expected to do-that is, the number of wires it i s  
calcnlated to carry. Many telegraph companies now owned 
by the Western Union Telegraph Company of to day were 
organized and their lines built many years ago, before the or
gan iza t ion of the < ,  N. Y. and Mississippi Valley Printing 
Telegraph Company " in 1851,  its name being changed to 
that of the " Western Union Telegraph Company " in 1856, 
by an act of the legislature of New York State. 

The contract to build the original l ine required that the 
posts be not less than thirty feet long and twenty-seven 
i nches or more in circumference four and a half feet from 
the butt, and twelve inches in circumference at the top, and 
set in the ground five feet. There were to be at least thirty 
of these posts to the mile, and they were to carry two lines 
of iron wire, one of  which should . weigh no' less than six 
hundred pounds to the mile, and the other not less than four 
hundred and fifty pounds to the mile. These posts were to 
be of the best and most durable timber obtainable along the 
route they were to  be stationed . These posts were intended 

for light lines only. When it was found n ecessary to in
crease the number of w ires it was fonnd to be n ecessary to 
have larger and more heavy poles, not necessarily much 
taller only in cities and large towns. 

Whm considered apart from any local catastrophe 01' uni
versal storm, the poles which were cut in winter were found 
to last as follows, according to the wood used, without being 
renewed . Cedar, 16 years ; chestnut, 13 years ; these are used 
in the Eastern , Mi ddle, and Western States. Jun iper and 
cypress are used in the Southern States, and redwood is used 
In California. Spruce lasts 7 years and juniper 1ii years. If 
poles are cut in the summer their l ife will be about five years 
shorter than if cut in the winter. The soil in which they are 
set , and also the atmosphere and sunlight, have much to do 
with their life, for if one brE'aks off at the surface of the 
ground, or ncar the surface, as is usually the case, it  will be 
five feet or more shorter than the others, and hence it 
IS generally regarded as unfit to reset, and a new one mnst 
take its place. In some location this is provided for by hav
ing all the poles long enough to reset if they are sound 
enough for it to be economical to do so. The average period 
of the usefulness of a pole under ordinary circumstances is 
as above mentioned. It is seldom that mixed woods are used 
on a l ine ; they afe all of one kind of wood. 

The official return of the Western Union Telegraph Com
pany t o  the Superin tendent o f  t h e  United States Census,  i n  
Jnly last, shows the fol lowing facts a s  t o  the poles used dur
lUg the year : Average length of poles, 27 feet ; diame ter at 
top, 6 inches ; kind of wood used , cedar, chestnut, jnniper, 
cy press, and redwood. These poles were obtained in all 
parts of the United States and in Canada. The average cost 
of eaeh pole delivered without freight was one dollar and 
two cents. All these poles were round except about one
fiftieth, which were sawed or squared. No process was used 
for preserving poles, and their average life, according to the 
wood nsed and the location w here set, was twelve to fifteen 
years, and most durable wood in favorable situations did not 
exceed twen ty-five years. The woods preferred were red 
cedar, white cedar, chestnut, and redwood. It is to be ob
served that pine and hemlock are not used. It may he re
marked here that American telegraph poles make an agree
able contrast with the crooked and unsightly larch poles used 
in England . 

The fal l ing of a pole general ly does much damage to the 
arms, insulators, and wires. If they were al l put up new at 
on ce plain wire will inst from twelve to fifteen years, and the 
galvlmized wire med at the present day, bein g  the best con
ductor, will last in the most favorable  atmosphere for from 
sixteen to twenty years, but no longer ; and where there are 
strains by poloo or wires falling they will not last so long, 
and in cities and large towns, wh&e there is much gas and 
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moisture, i t  will not last more than two or t.hree years. At 
all events, when a l ine begins to be about ten or twelve years 
old, and hall plain wire, it is regarded as unreliable, and the 
safest and most eeonomical way is to rebuild it throughout 
of new materials. The cost of constant repair and isolated 
and frequent t ransportation of posts and other materials ,  and 
the labor of repairs and resetting, are almost as much in a 
short time as it would to rebuild. The gauge of wire and 
the number of pounds to the mile are as follows ; No. 4, 730 
pounds ; No. 6, 540 pounds ; No. 8, 380 pounds ; No. 9, 320 
pounds. 

From these facts we can see that a telegraph l ine that is 
thirty-six years old haR been entirely rebuilt three times at 
least under the usual course of things , and that it may have 
been nearly four times rebuilt. The trunk lines of the West
ern Union Telegraph Company were first built more than 
thirty years ago ,  and nearly all of their lines have been re
bui l t  at least once. Where a line i s  built for only a few 
wires and it is proved that more are required it is then neces
sary to rebuild it entirely, with longer poles, and in sueh 
cases all wires are also put up new, if they are expected to 
be in constant nse. 

The maintenance in working order of a telegraph line is 
of continual expense to provide for the wear and tear inci
dent thereto, the same as is the case with rai lroad lines, 
where it is always calculated that there are to be a certain 
proportion of new ties, rails, etc. , every year, and it is 
charged to the maintenance account  and reckoned as P!lrt 
of the cost of running the road.-Journal of the Telegraph. 

.. . . . ..  
Crystallization of lJIetals by Heat. 

Some interesting facts regarding the influence of heat on 
the molecular structure of zinc are given tn a recent paper 
by Herr Kalischer to the Berl in Chemical Society. Rolled 
zinc becomes crystalline when strongly h eated , and the 
author recommends as a lecture experiment dipping a 
heated stri p of :dnc for half a minute in concent rated sul
phate of copper solution ,  then washing off the precipitated 
copper with water, whereupon distinct signs of crystal l iza
tion appear. The effect is not merely snperficial ; plates 
lo mm. to 5 mm . thick (no thicker were tried) proved crys
talline thl'oughout. The mode of cooling (quiek 01' slow) 
has no marked influence. Zinc, when heated, loses its ring, 
and if bent, gives a soun d  like the « cry " of tin ; this fact, 
with the crystallization, confirms the view that the cry of 
tin. is also due to crystal line structure. Zinc mnst be heated 
over 150" C. to show crystallization on corrosion, but the 
" cry " is perceptible at about 130° ,  and increases .with the 
temperature. As the tenacity of rolled zinc dimini�hes with 
crystallization , and the cry undoubtedly proves incipien t  
cry�tallization , some important ded uctions for technical 
work are indicated. Herr Kalischer finds the ratio of the 
specific gravity of zinc in crystalline to that in ordinary 
state is 1 '0004 : 1, or an increase for the former of about 
T'�.1f per cent. The ratio of electric resistance of zinc wire 
ordinary to crystalline = 1 '0302 : 1, or a decrease for the 
latter of about 3 per cent. Herr Kalischer was unable to 
prove so fully crystallization in copper, brass, iron, and 
aluminum, but there were indications of it in some of 
these. 

Cultivation of th e Sumac Tree in Italy. 

The leaves of the sumac tree are exten sively used through
out Europe for tanning purposes, and a large amount of care 
and attention is expended on the cn ltivation of the tree in 
Ita.ly, with considerable profit to the planters. It thrives 
best, says the Journal of the Society of Arts, in southern ex
posures a.nd hot temperat.ure : its life is from twenty-five to 
fifty years, according to the conditions of the ground, cli
mate , and culture. It spreads through shoots rising from the 
bottom of the tree, and it is for tbis reason that plants two 
or th ree years old are selected for transplanting ; the price 
for which they arc to be obtained in Italy is 50 centi mes pel' 
100. 

In preparing a sumac plantation , ditches are dug in the 
ground about three feet three inches apart, with a breadth 
and depth of about seventeen inches. In stony ground the 
plant is set in holes, the shoots are placed at a distance of 
about three feet from each other, so that every hectare (2t 
acres) will have 10 ,0()0 trees . In digging the ditches, and more 
especially the holes, great care is always taken to prevent 
water remain i ng in the bottom, and when there are no other 
means to p rovide against it the ground is cut transversely. 
The tree does not flourish in heavy or damp gronnd, especi
ally when the substratum is impermeable. The plantation 
is made in December, and then,  dming the first year, the 
ground is dug up from foul' to six times, to preserve it from 
weeds ; manure is but sparin gly used. The first digging, 
which is the deepest, is made in January, and the following 
in  March , May, June, August, and October. In September 
of the first year the leaves are st ripped off with the hands, a 
little before the ir falling. It is better, however, not to touch 
the young bark, but to allow them to fal l off natnrally. 
Young trees are someti mes too quickly stripped and damaged, 
while the crop of leaves will bring, when sold , half the price 
of that obtained in the following years, in which the Bumac 
ground is dug over more frequently ; this is done between 
December and ,Ta.nnary, and March and May, when the earth 
is heaped up round the stem, at the time of the first digging, 
and then smoothed down. In Sicily they heap lilp the earth 
among plants, cultivated as vines, to ventilate it by increas 
ing the smface through hills, to make the ru n ning off of 
water easy. and to facilit�te the future transplantings. In the 
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times of  the greatest dryness the hi lls are always l eveled. In 
the second year open spaces left by dead plants are filled up 
The harvest is made w hen the l eaves have acquired all their 
development Hnd consistency and are about to change color; 
it takes place bet ween July and August, yet before the month 
of May the leaves of the lo:wer branches grow yellow and 
fal l, and these are also gathered. 

Usual ly, in collecting  the crops, secondary branches are 
cut off, leaving only the trunk of  the tree for the new buds. 
Some planters strip off the leaves by hand in July, and lop 
the trees in December, but thIS has the disadvantage of caus
ing the new buds to grow too soft and the leaves too flabby. 
The branches are either left in bnndles on the ground, for 
two or three days, after which they are carried to the thrash
ing fioor ; or they are brought at once to the thrashing·fioor, 
where, after two or three days, accord ing  to the season, they 
are ready for thrashing, and are beaten out with flails, or by 
means of horses. When beaten with flails, the twig IS fairer 
and less torn, a.nd  is sold in bales, but when trodrlen out by 
horses ,  it is crnshed i nto minu te particles before it is exposed 
for sale. When long leaves are required for the bales, the 
bales are thrashed early i n  the morning, before the heart of 
the day has dried up the leaves ; but for crushing, the ope
rr,tion must be done in the hot test hours, when the branches 
already thrashed once are thrashed again. Square linen 
sheets, six feet square, with a ri ng in each corner, to pass a 
rope through , are generally used for carrying the dried 
branches and leaves to the storehouse. The leaves for bales 
are carried to the storehouses, and the rest to the  mi l l ,  which 
is similar to that used for olives. After being ground,  the 
large lumps are sifted out, and the branches and other im
purities thrown away, and the leaves, if any, are groun d  
again. I n  this  work t h e  l eaf loses a seventh part o f  its 
origi nal weight. The thrashin g floor is always kept in good 
condition , pav.ed and covered with cement or bricks , and 
the storehouse is generally exposed to the sun. When the 
sumac becomes old, and its verdure scanty, another crop is 
cul tivated , and for this the vineyard is especially adapted by 
the previous preparat.ion . . 

.. � . . .. 
NEW INVENTIONS. 

A novel piano sounding-board attachment has been patented 
by Mr. John G. Seebold , of Montreal , Quebec, Canada. The 
object of this invention is to provide a sounding-board 
attachment whereby the quantity .and quali ty of the tones 
will be augmented and equalized. The invention consists 
in the combination with a sounding-board of an upright strip 
furnished with an aperture for each string between the bridge 
and the hitch-pin block, the strings resting against the upper 
edge of the apertures. 

An improved floor-covering, patented by Messrs. Charles 
T. Meyer and Victor E. Meyer, of Jersey City, N. J. , i� 
made of a fabric covered w ith a coating of a mixture of 
ground leather or analogous fiber w i th mineral fiber and a 
bind ing material, such as a hard varnish. The same in
ventors have patented a floor covering made of a fabric cov
ered with a coating or mixture of ground wood or other 
vegetable fiber with mineral fiber and a binding material, 
such as copal 01' other varnish. 

Messrs. George Gregory and George Austin , o f  Skaneateleii , 
N. Y. , have patented an improved road-scraper w hich can 
be guided and directed very easily and can be adjusted in 
its i nclination to the road. 

An i mproved mechanical musical instrument has been 
patented by Mr. Robert W. Pain , of New York city. This 
invention relates to organs and other w ind musical instru
ments w hich are mechan ically played or controlled by 
means of one  or more strips or sheets of paper or other suit 
able m aterial perforated to represent the different notes or 
sounds it is desired to produce , and caused to pass automati 
cally over air ducts or tubes, which, accordingly as they are 
opened by the perforations in the paper that has a val vular 
action relatively to said ducts or tubes, cause the reeds or 
other sounq.ing devices to be playpd as d esired. The inven
tion consists in an arrangement by which the bellows or 
air reservoir is fed or exhausted, as the case may be, by 
pumps or feeders placed beneath the action board, the con · 
nection from the pumps or feeders to the bellows being pre
ferably made by mean s of a w ind trunk placed in one or 
both ends of the action board. It a lso consists of a rotating 
toggle-shaft connected to the hand crank of the instrument, 
carrying toggles arranged so as to operate in alternation their 
respective pumps or feeders, whereby a continuous snpply 
of air is furnished to the air reservoir or bellows. 

Mr. Justus H. Ibel , of Marshall, Texas, has recently pat
ented an improvement in bridges which is applicable to 
both iron and wooden bridges, and not only facilitates the 
construction, but insures a strong secure structure. 

An improved sluice box for use in placer mining and for 
working tailings from quartz mills has been patented by 
Mr. Cornelius Driscoll,  of Pioche, Nev. The invention con
sists of a box con taining a series of connected steps or pl at
forms, rising one above another in h orizontal planes, an d 
provided with transverse stops or riffles, the said bOl( being 
provided with a parti al or complete l in ing of sheet copper 
or blankets, according to the use to which it is applied. 

An improvement in platform gear for wagons has beeR 
patented hy Mr. Edward Clark , of New York city. The 
object of  this invent.ion is to provide for trucks and wagons 
durable arrd substantial platform gear less expensive t han 
the leaf-spring gearing generally employed ; and the inven
tion consists in  a platform of novel form, supported on both 
light and heavy spiral springs. 
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MOUND·MAKING BIRDS O F  AUSTRALASIA. 

The mound makers are members of a small family of 
birds peculiar to Australia and the neighboring islands as 
far as the Philippines and northwest Borneo. They are 
all ied to our common domestic fowls, which they resemble 
in appearance, but differ from them in never sitting upon 
their eggs. Some of the family, like the maleo8 of the 
Celebes, and the 1\{egapodiu8 wallacei of Gilolo, Temate. and 
Bouru, deposit their eggs iu the warm beach sand, just above 
bigh water, iu holes three or four feet deep, mauy birds lay
ing in the same hole. The young birds work their way out 
of the sand as soou as hatched, and look out for themselves 
witllOUt auy help from their pareuts_ 

The mosl. of the family, however, lay their eggs iu mounds 
built of earth, stones, sticks, sea weed, and other rulJ
bi�h, which they bring together with their large grasping 
feet. The mounds are often six or eight feet high and 
twenty or thirty feet in diameter. The eggs are buried in 
the ceuter of the m ound, at a depth of two or three feet, 
an d are hatched by the gentle heat produced by the ferment
ation of the vegctable matter of the mound. In his 
" Malay Archipelago ,"  Wallace says : " When I first saw 
these mounds i n  the island of Lombock I eould hardly believe 
that they were made by such small birds, but I afterward 
met with them fre-
quently, and have 
once 01' twice come 
upon the birds en
gaged in maki ng 
them.  They run a 
few steps back
ward, grasping a 
quantity of loose 
material in one  foot, 
and throw i t  a long 
way behind them. 
W hen once proper
ly buried the eggs 
seem to be no m ore 
cared for, the young 
birds working tbeir 
way up through 
the rubbish and 
runuiug off at once 
into the forest. 
They come out of 
the egg covered 
with thick downy 
feathers, and have 
no tail, although the 
wings are fully de
v e l  fI p e d." The 
Lombock birds are 
miscellaneous feed
ers ; other  species 
I i v e exclusively 
upon frui t. 
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The Minute Size or Germs. 

IT is  altogether beyond the power of the mind to conceive 
the minute size of some of the germs which in· their sub
sequent development work such wondrous changes, and 
which have such important influences an health and 
several industrial processes. We read of the experiments of 
Pasteur, Tyndall, and others, but we seldom real ize the in·· 
finitely small size of the organisms and germs referred 
to, for some are undoubtedly so minute that the most pow
erful mieroscope fails to detect them. There are some 
iuteresting remaTks on tbis suhject iu a recent number 
of Knowledge, which we quote :- "  The minute organisms 
capable of inducing changes analogous to the fermentation 
caused by yeast have received great attention of late yeaTS, 
and seventl important diseases are distinctly t raced to them. 
8echamp estimated that eight thomand millions of germs 
of one micro-ferme n t  only occupied oue cubic twenty-fifth 
of an inch. Not one of these miuute bodies could develop 
except by carrying on complicated processes of a chemical 
nature, iuvolving very active movements of its atoms and 
molecules. 

The mathematicians have made calculations founded on 
the pressure exerted by the gases, and other cousiderations, 
which show that a Darticle of the sort of matter, such as aI· 
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Note" about Snakes. 

A serpent's first instinctive impulse of self-preservation,  
l ike tbat of every other animal, lies in  escape ; prolJably a 
more nervous creature does not exist . If surprised sud· 
denly, or brought to bay at c l ose quarters, it may be too 
terror-stricken to attempt flight ; then it bttes, followi.ng a 
eurious general rule  which seems to obtain throughout 
nearly the whole animal world, from a passion ate child 
downward, no matter what the natural weapons of offense 
may be. Youug Felida3 will  keep their talon� sheathed untll 
they have exerted all possible force with their soft milk
teeth, aud a lizard will seize the haud w hich restrains it with 
its insignificant little jaws, when its tail or claws might 
iuflict far more inj ury. The BoidlE never use their constric
tive powers iu sel f-defense (unless they are griped), and it 
seems probable that if a venomous snake's fangs lay in its 
tail, it would use its teeth first when a' tacked, before bring
ing them into play; Indeed, it must be remembered that 
very few animals are prov ided with exclusively defensive 
Wf'apons, and that the python's enormous strength in con .. 
striction, the viper's poison apparatus, the l ion 's teeth and 
claws, and the electric discharge of the gym notus are given 
them primarily for the purpose of securing their food. 

A snake runs away, walking along on the points of lis 
numerous ribs w i th 
a rapidity which 
can only be appre 
ciated by those w l I o 
have SAen a long 
one - Herpetod1'YlJ8, 
for instance-escap · 
ing in the open field 
or over the bushes 
when alarmed. its 
speed being further 
increased hy the 
body lJeing drawn 
up at intervals into 
folds, which,  being 
extended, sh oot the 
head forward. This 
is the swiftest mode 
of progression of 
which a sn ake is 
capable, and is, as 
I have said, diffi · 
cult to be realized 
from the spectacle 
of these rep tiles in 
cages ; the Brazi .. 
lian neck-marked 
sn ake (Geopytas col
laris) , at the Zoolo
gical Gardens, will  
p e r  h a p s convey 
some idea of it, be
ing certainly the 
most agile denizen 
of the Reptile 
House. But this 
movement is only 
an in crease of the 
same action which 
is observed in one· 
c r e e p i n g slowly 
along, displayed to 
best a d v a n  t a g  e 
when it is gliding 
from a plane to a 
raised surface. 

When a snake is 
in imminent dan 

The curious de
parture of the entire 
family of megapod: 
idm, or brush tur
keys, iu their breed
ing habits,  from 
the usual habits of 
gallinaceous birds, 
�Ir. WaUace traces 
to their peculiar 
organization .  The 
eggs are extremely 
large for birds of 
their size, each egg 
completely fil l iug 
the  abdominal cav
ity. An interval 
of nearly two weeks 

THE BRUSH TURKEYS, OR MOUND MAKERS OF AUSTRALASIA. ger, however, i t  
adopts a remark· 
able motion for t hc 

is required before the successive eggs can be matured. Each 
bird lays six or eight eggs in a season, the time between the 
first and the last being two or three months. 

Now, if these eggs were hatched in the ordinary way. 
either the parents must keep sitting continually for this long 
period ; or if they began to sit only after the last egg was 
deposited, the first would be exposed to injury by the cli .. 
mate, or to destructiou by the large lizards, sn akes, or other 
ani mals which abound in the district, because such large 
birds must roam about a good deal iu search of their food. 

" Here, then," Mr. Wallace concludes, " we seem to have a 
case iu which the habits of a bird may b.e directly traced to 
its exceptional organization ; for it will hardly be main
tai ned that this abnormal structure and peculiar food were 
given to the magapodidm in order that they might not exhibit 
that parental affection, or possess those domestic instincts, 
so general in that class of birds, and which 80 much excite 
our admiration. " 

All the members of this curious family, wh�ther laying 
their eggs iu holes in the sand, or in mounds of their own 
making, would appear to be semi-nocturnal. their loud 
wailing cries being heard late into the uight and long before 
daybreak in the morning. The eggs are deposited appa
rently at nigh t. They are good eating, and are much sought 
aftlilr lJy the natives. 

• f .  t .  
DR. HALEY states that he has found minimum doses of 

iodide of potassium of great service in frontal headache. 

bumen aud protoplasm, chiefly concerned in life processes, I purpose of eludiug injury or capture . which motion, though 
contain in a space of one cubic thousandth of an inch more , it may be termed, par excellence, " serpentine, " has. singn 
molecules thau any one could possibly form any conception 
of. Sorby, taking a probable mean of such calculations, 
supposes one cuhic thousandth of an i nch of water to con
tain 3, 700, 000, 000, 000 , 000 molecules, A sheet of ordinary 
note paper is about one-h undredth of an inch thick. Oue
tenth .of this WOUld, of course, be one-thousandth of an 
inch, and a l i t tle square box of that size each way would hold 
the amazing number of water molecules mentioned. Per
haps a few thousands of such molecules may suffice for some 
manifestation of life, but eveu if many mill ions should be re
quisite for the structure of the humblest and simplest germ, 
we could never expect to see the ac.tual beginnings of life . " 

.. . . . .. 
A Hight Wh ale in New York. 

A large right whale was recent.ly captured off Montauk 
Point, and brought to this  city for exhihition. It is a fem ale, 
said to be 70 feet long, and est i mated to yield 100 barre l s  of 
oil and 1 , 000 pounds of whalebone. It  was prepared for 
exhibition by the removal of the entrails, and the filling of 
the cavity with 90 barrels of cork chips, saturated with 22 
barrels of preserving fluid. The whales previously brought 
to this port for exhibi tion have been white Whales or fi n  
back whales. 

----------���.�.�,�.�---------
PLATINUM CRUCIBLES, on being ign ited, suffer a greater 

or , less decrease in weight when they are new, but after 
repeated ignition such changes no longer occur. 

larly enough, been very little commented upon by oph iolo· 
gists. 

The body is thrown laterally into a series of deep curves, 
which alternate so quickly from convexi ty to concavity that 
it is extremely difficult to touch or aim a blow with precision 
at any part of it, the lateral movements covering a square of 
ground, the side of which would be represen ted by at least 
two-th irds of the snake's length. This motion is clearly pro
tective in  its object, au d i� only exhibited when the straight 
onward movement is felt to be insufficient to avoid peri l ,  
since t h e  reptile's speed i n  traveling i s  greatly retarded by 
it-uecessarily so, as the head turns alternately from side to 
side at an angle  of fully a hundred and twenty degrees to the 
line of its course, thus describing the major par.t of  the cir · 
cumference of a series of circles which the body and tail fol 
low. Even a small one on a table will not be picked up 
without two or three ineffectual efforts, when it wriggleR i n  
this way, and I have seen a tiny OXy1'rhopus doliatu8 defend 
itself so for some moments against the I ightniug " d abs " o f  
a serpentivorous bird ; while a lively whip sn'ake , whieh wa ' 
cruelly thrown to a peccary in my presence, actually twined 
away among the hog's feet and escaped into the jungle ,  1 11 
spite of the hungry and active animal's attempts to secure it 
1 was walking in the Botanical Gardens  of RiO de Jaue i ro 
some time ago, when a lady called my attention to some· 
thing going away among the ferns. Not being able to see i t  
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from where I stood , I jumped down the bank, and found my- In 1804, he returned to the spot and found the.ice· block rent to acquire strength a man should eat daily large quantities 
self l i teral ly upon an Immense green tree snake, at least nine and fissured. The perfect mammoth had fallen out by its of flesh meat. " In the palmy days of Greece and Rome, 
or ten feet lon g ;  I was al most tr�ading on It ,  but notwith· own weight. The hide was heavy, and had over it tbill but before intemperance aDd licen tlOus hving had robbed those 
standing my most energetic efforts to catch such a magnifi· long black hairs. The Yakouts fed their dogs upon its fresh kingdoms of their glory and greatness, their sons, who were 
cent specimen with my hands, feet, and the crooked handle meat, and white bears and ' Arctic foxes also joined in the not only soldiers bllt heroes, subsIsted on simple vegetable 
of  an umbrel la, it succeeded in crossing an open space two feast. Branches or the woody twigs of trees were found un- food, rye meal, fruits, and milk. The daily rations of the 
yards wide and disappeared into a clump of bamboo, solely digested in its stomach, when, in 1808, a British traveler Roman soldier were one pound of barley, three ounces of 
by virtue of this lateral movement. I noticed that the in ten- and scientist visited the carcass. He collected the bones, oi l ,  and a pint of thin wine. It was no regimen of flesh 
sity of the curvatures caused the ventral plates to he ex· took 40 pounds of black hair and one side of its hIde, which that inspired the magnificent courage of the Spartan patriots 
posed, so that the yellowish under color was visible at each he transp.rted fully 7, 000 miles to St. Petersburg, where who defended the defiles of  Thermopyhe, or that filled with 
contortion ; owi ng, no doubt, to the interlocking of the they were purchased by the Emperor Alexander for 8, 000 indomitable valor and enthusiasm the conquerors of Sala ·  
vertebrre, and consequent expenditure of the excess action rubles, and deposited in the Imperial Academy of  Sciences mis and Marathon. " Among the nations of  to·day, also, 
in rolling. there. They have since been set up, and pieces of the skin we find the fruit eaters and herb eaters as enduring, to say 

This serpent, of course, was harmless; so that there would and hair have been donated to the Paris Academy of the least, as the flesh eaters-and healthier, 
have been no danger in grasping it ; but it emitted a curious Sciences, and to the Royal College of Surgeons, in London. Are we then to infer with our author that a diet of fruit 
sound in its terror, such as I have never heard before or since. Professor Ward said there were two hypotheses entertained and seeds, preferably uncooked, is the best for the human 
It screamed, and so loudly, that some people near, who saw by scientific men in regard to how these animals came there ' race ? Or, if we infer this may we conclude that all would , ' 
nothing of what was going on, thought they heard a child III such large numbers. One was the hypothesi� of a com- do well to adopt such a diet?  It might be unsafe to accept 
cry. A snake's hissing, the only vocal expression of  which plete change of temperature by a sudden cataclysm ;  and the the latter inference, for habit and custom count for some· 
the Ophidia are naturally capable, is produced simply by the other, the gradual depression of the land, continuing through thing in such matters. But we may very safely adopt the 
rush of air through the narrow chink by wh ich the trachea ages. In Europe the mammoth seems to have been coeval , opinion, now generally prevalent among experienced physi c 
communicates with the pharynx, without any complex vi bra- with early man. On the tusk of a mammoth found in a cave I Clans, that fruit and seed, herbs and vegetables, should form 
tory apparatus such as exists in mammals, though this may at Dordogne, in France, is carved with a flint implement a a larger proportion of our food than they do. Preciscly as 
be prolonged for a considerable time on account of the enol'· good likeness of a mammoth. Their remains are found many who do not accept, in its en tirety, the views of Dr. 
mons capacity of its single lung. I infer,  therefore, tbat more or less on every continent except Australia, which Richardson about alcoholic stimulants, yet hold that these 
this one had just swallowed something, and that either its many geologists consider of recent formation. All our stim ulants, i f  taken at all, should be taken in much smaller 
windpipe was not properly retracted to its normal position, American valleys appear to have had their great herds of I quantity than is customary, so, many who would not agree 
or that the glottis was partially occluded by a pellet of mu- such elepbants, which have now disappeared from our soil. I wi�h Miss Kingsford, that animal food should be entirely 
cus or (more probably) a filament of sume extraneous mate·· Nearly 30 different varieties have been found. In Missouri , displaced (which is Dr. Richardson's opinion also), yet �ee 
rial , which thus converted the hiss into a sort of whistle- a ston e  arrow head was found  emhedded under the shoulder 

I
' that it would be well if flesh meat were taken in much less 

just as boys produce a hideous screech by blowing forcibly blade of a mammoth now in the British museum. At Ra· quantity than at present. 
on a blade of grass held edgewise between the applied cine, Wisconsin, was found an ancient drawing of a mas · How much custom has to do with the use and effpcts of 
knuckles of thcir two thumbs. Serpents make all  sorts of todon, certainly drawn from life by men. O ver a bushel of flesh meat is shown by cases such as Miss Kingsford men
noises besides hissing, . according to their different kinds ; che w e d  twigs and succulent branches was taken from the tions, in which perBons unaccustomed to flesh meat have 
Crotali spring their rattles ; the carpet viper (Echi8 carinata) stomach of the one found in  the block of ice at the river been actually intoxicated by its use. Dr. Dundas Thomp-
rubs the imbricated scales of its adjacent coils together ; the Lena. son tells us of some Indians accustomed to vegetable food, 
fer· de·lance ( Trigonocephalu8 lanceolatu8) is said in St. Lucia �-----. .. 4 .  · .. who, dining luxuriously on meat, showed an hour or two 
to give out a series of little taps with its horny extremity ; Man a Frnit Eater. later, by their jabbering and gesticulations, that the same 
and many others-such as the rat snake (Spilotes vdl'iabilis) of In reviewing Miss Kingsford, 1\1. D. 's book, " The Perfect effect had been produced upon them as if they had taken 
Suuth America-certainly indicate their presence when angry Way i ll Diet, " Knowledge remarks : Man 's nearest of kin some intoxicating spirit or drug. 
by qnivering their tails against the ground ; but a crying among the animals is the ape .  This is shown not only by .. , . ,  .. 
snake would have been a decided novelty in one's collection. those outward features which all can recognize, but more On the Befining of' Low Grade Butters. 

-Arthur Stradling, in Nature. clearly and more certainly by the structure of the nervous BY NELSON H. DARTON • 
... , • , .. system. The animal in which this system resembles most / Some two years ago some parties engaged my attention to 

The ManllDoth. closely the nervous system in man is the ape, and of all apes investigate upon an original and patentable process for the 
At a recent meeting of the California Academy of Sciences that wh ich comes nearest to man in this respect is the orang. working over of old rancid butters, scrapings of tubs, e tc . , 

Professor Henry A. Ward read a very in teresting paper on The brain convolutions, which in rodents (gnawing quadru- which can, as a rule, be bought at from five to ten cents pel' 
" Mammoths, " referring more particularly to the Elepha8 peds-rats, squirrels, etc . )  and edentates (toothless qlladru- pound, and by a readily executed process, which would not 
pnm�genu8. One specimen of this, as " restored " by 1\11'. , peds-ant eaters, ground hogs, etc.) are very simple, in the cost <;lver three cents per pound, produce an article which 
Ward, and 1l0W on exhihition at the Mercan tile Li brary hall , flesh eating animals are more developed, and in the apes, could at that time be sold for from twenty to twenty·nve 
San Francisco, is 16  feet high, and whose length, including especially the orangs, they are developed still more fully. cents per pound, and bringing into use a machine tbey bad 
the forward curve of  the tusks, was 26 feet or more. The " We are authorized in concluding, " says Professor Mivart, recently patented for blending different butters, etc. I com
remains of the mammoth are among the earliest animal reo " that the difference between the brain of the orang and that menced the series of investigations, and, after considerable 
mains now found, and are noted by writers B. C. 300, who of man, as far as yet ascertained, is a difference of absolute experimenting, arrived at the process detailed below. 
speak of their discovery. Some curious mistakes occurred mass ; it is a difference of degree, and not of kind. " The apparatus consisted of a wooden cylinder about six 
among those who found the large bones of these animals, Starting from this relationship.  Miss Kingsford, in the feet long and three in diameter, set upon a stand, and hav· 
and mistook them for antediluvian giants. !:luch bones book before us, proceeds to indicate the bearing of man's ing an opening above. Through this cylinder passed a shaft 
brought to ancient Rome were believed to form part of the kinship to apes on the vexed question of man's proper or bearing a large number of steel knives about fift een inches 
skeleton of Pallas, and are recorded as being as high as the natural food. Carefully studying the entire digestive ap· long, and set in every direction .  This was capable of rapid 
city walls when set up erect. Later, at Lucerne, in Switz" paratus of animals and men, and especiaUy comparing thiS revolution by means of a pulley connection, and tbe knives 
erland, such bones were exhibited as those of a man 19 fret apparatus in men and apes, she IS led to the conclusion that are supposed to come in conta,ct with every particle of but
high. As late as February 13, 1638, the same thing was man approachcs nearest in this respect to tho�e animals ter. There are two inlet tubes, one at tbe bottom,  the 
done in France, and also Scotland rejoiced in the skeleton of which are eaters of fruits and herbs. " If, " she says, " w e  other at the top, and two corresponding outlets covered 
an antediluvian giant 14 feet high. Later, the mammoth have eonsecrated to this sketch of com parative anatomy and with linen gauze to drain off the water. These machines 
w as supposed to be the behemoth of the ancient Hebrew physiology a paragraph which may seem a little wearisome Dla,)' be made to hold one thousand pounds. In this size, 
Scriptures. In 1696, the bones of one were collected, and m detail, it IS because it appears necessary to combat cer- however, eighty pounds of butter with three gallons of water 
mounted by learned professors and anatomists at Gotha, in tam erroneous impressions affect ing the structure of man, is placed in this apparatus, and the knives rapidly revolved 
Germany, who declared it was not an elephant, but the one which obtain credence not only in the vulgar world, but until the mixture is perfect. A strong head of water is then 
they had was simply a lusu8 naturOJ. It was nnally reserved even among otherwise instructed persons. How many run through the butter for abont twenty minutes, the knIves 
for that great French naturalist, George Cuvier, 1 0 d ispel times, for instance, havc we not heard people speak with meanwhile mixing the butter. When the salt is thus all 
the darkness in January, 1796, when he boldly announced all the authority of conviction  about the ' canine teeth ' and removed the ·knives are replaced with wooden beaters, the 
that all such bones were the remains of fos;;il elephants, ' simple stomach ' of man as certain ev idence of his natural apparatus tightly closed, and a brisk stream of chlorine from 
differing from any now living u pon eart h .  They have no w adaptation for a flesh diet?  At least we have demonstrated manganic oxide and hydric chloride passed through the agi
been found all over the c(mtinell t  of Europe, in the pliocene onc fact ,  that if snch arguments are valid, they apply tated mixture for about fifteen minutes ; this is then partly 
and post·pliocene  stra t a. In Asia there are vast quantities with  e ven greater force to the anthropoid apes-whose displaced by blowing air through, and then en tirely washed 
of such hones found 0 11  the northern limits of the continent, ' cnnine ' teeth lire much longer and more powerful than out with water as before. The butter now is in a thick 
within the arctic ci rcle. Siberia, along the Yenesei and thosc of man-aud the scicntists must make haste, therefore, cream with a slight peculiar flavor. The steel knives are 
Lena rivers, emptying i llto the Arctic hasi n ,  the Liakow ur to annoullce a rectification of their present division of the then replaced, four pounds of fir  cbips and sufficient turmeric 
New Siberian islands, alld  the  bed of the  Arctic Ocean, animal kingdom in order to class w i th the carniv ora (flesh or color added, and these thoroughly mixed in hy the kni ves. 
crossed by the crew of the Jeannette ill their retreat to land, all eaters) and their proximate species all those animals  which The lower tap is then opened, the water allowed to drain 
are saId to be tlllckly covered with bunes of thIS class, abound·  now make up the order primates (meu and apes). And yet, off, and the butter, after caking it together, removed and 
ing in fossil ivory. Many huge masses of  bones have been with the solit ary exception o f  man, there is not one of these placed in a linen bag. This is placed in a zinc cylinder 
piled up by freshet s from rivers running  northward and  last which does not in a natural condition refuse to feed on having a perforated bottom ; from here the bu tter is pressed 
emptying into the Arctic .  Hnge masses of this ivory are flesh !" Pouchpt says that all the details of l l Ian 's digestive out into a receptacle below by hydraulic or other pressure, 
annual ly shIpped to England and there cut and uti lized in apparatus,  aF well as his den tition ,  are proofs of his frugiv- and, after salting, pressed into tubs for sale. 
the arts and manufactures. The Yakouts, or natives of that orous (fruit·eating) origin. Professor Owen agrees that the Tbe product is an excellent cooking butter in most case�,  
part of Siberia, formerly supposed these enormous animals close analogy between apes and man demonstrates his fru- and often well  fitted for the table, having a deliciously fresh 
to be a species of huge moles, that l i ved and burrowed under givorolls nature. So also do Cuvier, Linnreus, Lawrence, dairy flavor imparted to it by the fir chips, and contallling 
ground, and because their remains were found beneath the Bell, Gassendi,  Flourens, and a host of other authorities. no traces of free cblorine, thus m�king it pure and whole, 
surface, they thought they l ived and died there. The word Yet another belief is as common as it is erroneous, namely, some. The peculiar fatty acids imparting the flavor to dairy 
mammoth· is a native Yakout word, meaning in their Ian·· that " flesh food contains  tbe elements of physical force, buUer, and so prone to rancidity, have been here removed , 
guage " an animal that burrows under ground "-and tbe and that to be strong, robust, and endowed with muscular and the butter may consequently be kept for a long period 
world has adopted it as a popular word. They are n'rost energy it is necessary to partake largely of animal food. " without damage, and may also be heated in cooking without 
abundant in the far north, and become less and less frequent Yet no flesh·fed animal rivals in strength the herb·eat ing acquiring a tallow flavor. In these two respects it is similar 
as the distance from the Arctic basin increases. Professor rhinoceros ; in endurance, the borse, the mule, or the camel. to well made oleomargarine. 
Ward thought their long black hair and thick skin would A gorilla feeding on fruits and nuts is more than a match The only difficulty enconntered in this manufacture is the 
enable them to exist in a temperate and, perhaps, a frigid for the far heavier lion. " The buffalo, the bison, the hip· variability of the raw material, and as it is generally filled 
zone. A mammoth was discovered frozen in latitude 72° ,  popotamus, the bull ,  the zebra, the stag, are types of phy- with salt, water, rags, chips of wood, nails ,  and everyth ing 
near a river, with his flesh frozen, and Fkin in place. In sical power and vast bulk, or of splendid development of else, thus entailing a great loss beyond the two cents per 
1772, in latitude 640 . on the river Lena, a whole rhinoceros limb. Only in ferocity are flesh-eating animals superior ('lound for refining . .  The only advantage then to be had is 
was discovered. In 1799, a Tungusian fisherman discovered to those who find tbeir food in fruits and herbs. " to produce a nne . blltter by tbese processes and get good 
in latitude 70°, near tbe mouth of the Lena, a dark mass in As regards man himself, the idea that the flesh eaters are prices for it. The process above surely does turn out fine 
a Nook of ice, but it was too deeply embedded to get at it.  the most powerful is erroneous, as is the cognate idea that butter, but the profit is very small. 
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1'hf Charge jor Jnsertitm under this head i s  One Dollar 

a line jol '  eaclt insertion : about eight words to a line. 

Adver/1,BementB must be l'eceived at publication office 

as earty as Tltursdwy 7lwrning to appear in next i8811e. 

OFFICE OF H. K. & F. B. THURBER & co .• � 
West Broadway, Reade, and Hudson 8ts., 

New Yorl<. March 15. 1882. 
H. W. Johns M'j'a Co .• New York : 

DEAR SIRs : After an experience of over five months 
with your pure A sbestos Packing in use as a piston 
packing, I am free to say 1 am agreea.bly surprised at 
the result. for after being in constant use that length of 
time it shows little or no signs of wear� holds stealU and 
water perfectly. does not ,\ blow out,'; and I find reqmres 
less oil than any other packing I have ever used. I shall 
continue to use 1t in all the engines under my charge. 

Yours truly, CRAS. D, DOUBLEDAY, Chief Engineer. 
Drop Forgings of Iron or Steel. See adv.,  page 188. 
Patent Key Seat Cntter. See last or next issne. 
Latest and best books on Steam Engineering. Send 

stamp for catalogue. F. Keppy, Bridgeport. Conn. 
Steel Stamps and Pattern Letters. The best made. Jc 

F. II' .Dorman. 21 German St., Baltimore. Catalogue free. 
Portable Hoists ; double the power and one fourth the 

cost of an y  others. L. Holl'man & Co . •  229 River St .• 
Cleveland . O. 

Patents Sold, Leased. Correspondence solicited. In
close stamp. Kochendoerfer & Urie, 200 Broadway, N.Y. 

Heavy Trimmed Walrus Leather, by the Hide or in 
Wheels, for POlishing Metal. Greene. Tweed & Co., N. Y. 

Wanted 100 tons of Casting, in  pieces weighing from 
S lb. to 300 lb. each. Any one prepared to do this will 
find a good and constant . customer. H . •  Box 773, New 
York. 

The New System of Bee Keeping.-Every one who has 
a farm or garden can keep bees on my plan with good 
profit. lllWltrated circular of full particulars fl'ee. Ad. 
dress Mrs. Lizzie E. Cotton. West Gorham. Me. 
Chcapest and best Hoists. 2�9 River St., Cleveland, O. 

Blake'� Belt Studs. The strongest and best fastening 
for rubber and leather belts. Greene. Tweed & Co . •  N.Y. 

Now Ready. Catalogue of Electr i "al Bool< 8 ;  also gen
eral catalogue. E. & F. N. Spon. 446 Broome 8t .• N. Y. 

Send name and address to Cragin & Co.,  Philadel. 
phia, Pa., for (Jook Book free. 

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

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

For Power & Economy, Alcott·s Turbine, Mt.HoJly, N .  J, 
Comb ination Roll and Ruhher Co.,  27 Barclay St., 

N. Y. Wringer RoUs and Moulded Goods Specialties. 
Send for Pamphlet of Comp ilation of Tests of Tnrbine 

Water Wheels. Barber, Keiser & Co., Allentown, Pa. 
Presses & Dies (fruit cans) Ayar Mach. Wks . • Salem, N.J. 

Latest Improved Diamond Drills. Send for circnlar 
to M. C. Bnllock. 80 to 88 Market St., Chicago, III .  

Wood · Working Machinery o f  Improved De�ign and 
Workma.nship. Cordesman, Egan & Co.,  Cincinnati, O .  

..  H o w  t o  Keep Boilers Clean," and other valuable in. 
formation for steam users and engineers, Book of 
sixty-four pages. pnblished by Jas. �'. Hotchkiss, 84 
John St .. New York. mailed free to any address. 

Saw Mill Machinery. Stearns Mfg. Co. See p.  156. 
Suppl ement Catalogue. -Persons in pursnit of infor

mation on any special engineering. mechanical, or scien
tific subject. can hav'l,catalogue of contents of the SOl. 
GNT I F l C  AM li.;RI CAN HUPPL l<jM Ii:NT sent to them free. 
The S UPPLFlME :-; T  contains lengthy articles embracing 
the Whole range of engineering, mechanics, and physi. 
cal science. Address Munn & Co .. Publishers, New York. 

Spli t  Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys . Yocom & Hon's Shafting 
Works. Drinker St .. Philadelphia. Pa.  

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

Presses & Dies, Ferracute Mach. Co. , Bridgeton, N. J.  
List 27.-Description o f  3,000 new and second-hand 

Machines, now ready for distribution. Send stamp for 
same, S.C. Forsaitb & ('o .• Manchester,N.Il.,and N. Y.city. 

Presses, Dies, 'I'ools for working Sheet Metals, etc. 
, �'rnit. and other Can 'l'ools. E. W, Bliss, �rooklyn. N. Y .  

Improved Skinner Portable Engines. Erie. Pa . 

� tittltific �tutritau. 

HlN'l'S '1' 0  CORRESPONDEN'I'S. 
No attent ion will be paid to communications unless 

accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents Wil l not be 
given to inqnirers . 

We renew Onr request that correspondents , in referring 
t o  former answers or articles, will be kind enough to 
name tb e date of the paper and the page. or the number 
of the question , 

Correspondents whose inquiries do not appear after 
a reasonable time shou Id  repeat them. If not then pub. 
Iished, they may conclude that, for good reasons. the 
Editor declines them. 

Persons desiring special information which is  purely 
of a personal character, and not of general interest. 
should remit from $1 to $5. according to the subj ect,  
as we canno l. be expected to spend time aud lahor to 
obtain silch i nformati on without remnneration . 

Any numbers of the SCIENTIFIC AMERICAN SUPPLE
MENT referred to in these columns may be had at t l I i s  
office. Price 1 0  cents each. 

Correspondents sending samples of minerals, etc. , 
for examination, should be careful to distinctly mark or 
label t1lCir specimens so as to avoid error in their identi· 
fication. 

(1 ) E. E. asks : Of -wbat is gasoline made, 
such as is used in  street lamps and gasoline stoves ? A .  
Gasoline is o n e  o f  the first products obtained when pe
troleum is submitted to distIllation and the vapors 
passed through tubes chilled by surrounding water. 
These products are as fol lows : 

Limit� of �� !;9�I �....; graVI ty. � .S: I g � :s .� 
Baume. � � o.. � 1  0 A 

__ ' _ <1 6l:i�I�' 
1 Gases nncondensed . . . . . . . .  

1' 1'5' � 'to' 10' 5' � 1' 1' 0' � 1 '600' "  ' 3' 2' ;  2 Cymogene . . . . . . . . . . . . .  . 
3 Rhigoline . . . . . . . . . . . . . . . . . .  105° to 95° 100° 625 1 650 
4 Gasol ine . . .  . . . . . . . . . . . . . .  95° to 80° 87° , 664 1.0° 
5 Naphtha (refined) . . . . . .  . . .  80° to 65° 73° '1 700 175° 
6 Benzine . .  , . . .  . . . .  . . . . . .  65° to 60° 63° 750 ,50° 
7 Kerosene , or burning oil. . , 60° to 38° 46° 807 13400 
g ����ifi��in� �� I (�OrnmonJ : 1 380 10 25° 

.
30� 1 .

8� 425� 

tht.n it will to force the same up a pipe to the same 
height? A. Theoretically. no. 3,  Can a 10 inch bore by 
.2 inch stroke engine do as much work, and as 
economIcally, as a lOx20! If not. what is  the reason? 
A. No, as the losses by waste spaces, radiation, etc. ,  
are greatQr in proporti on in the sma I I  engine . 

(7) 0, M. W. asks ; 1. Will a vertical 
boiler 6 inches diameter and 12 inches high, 1 fiue 
tbrough the center, be large enough to run an engine 
I inch bore and 2 inch stroke? A. No ; make it 18 
mches to 24 inches high . 2. How much .steam per 
sqnare inch must I carry in the boiler to make the en
gine work one thirty.second horse power, and how tbick 
must the boUer plates be-either of brass ., copper ? 
A. About 45 pounds per sqnare inch. You cannot make 
it much less than one-eighth inch thick, and make 
good work. This will be snfficient for strength. 3. 
Wi l l it  make any dtil'erence if the steam ports lire round 
or square ? State size, round 01' square. A. One-fourth 
of an inch or five-sixteenths of an inch diameter. 4 
Wi l l  this enginerun a small lathe (lathe 3 inches swing)? 
A Yes.  5,  Will  a one·fourth mch 1!afety valve be 
large enongh for a vertical boiler, one fiue through the 
center. outside diameter 6 x 12 i ncbes i A. Make yonr 
safety valve not less than half inch diameter. 

(8) W. E. G. writes : 1 I am trying to 
master all tbe rules pertaining to engineering as jaid 
down by Haswell. In hydraulics 1 find a rule to com
pute the volume of water di8charged from a pipe, viz. , 

39'27 ,yh 
l

d' 
= V in cubic feet per second. I would 

like to know where the factor 39'27 comes from and 
what i t i s ?  A. The multipl ier 39'27 is the product of 50. 
the constant of velocity in feet per second x 0 ' 7854, the 
area of a circle of unity. diameter O. 7854x5O�39·2700. 2. 
What is the general meaning of wire drawn, as som€
times applied to steam? A. 'Vire drawn is an expres. 
sion use d to signify drawiug steam, air. or other fluid. 
through an opening rednced in area from the general 
area of the pipe, as in partially closing the throttle valve 
of an engine. 

J\lINERALS, ETC.-Specimens have been reo 
cci ved from the following correspondents, and 
examined, with the results stated : 

J. F. J.-It is very common mineral-iron pyrites
com posed of iron and sulphur. -E. I. S.-The clay con· 
tains too mnch ferruginous s i licions matter to be of 
much value.-E. P. M.-(U. S. C.)  It is kaolin of very 

(2) B .  F. s, writes : Please state the ' fair quality. If properly " washed " it could be nsed to 
ad vantage in the manufactnre of white ware and 
enamels, etc. formnla for making gi lle (which is not sweet) that will 

dissolve withont the aid of heat . as in the so-called 
mouth glne. A. Try the following: soak good white 
glue in a little cold water owr night. then dissolve it by 
aid of heat (over a water bath) in a sufficient quantit.y 
of strong acetic acid . It does not gelatinize on cooling. 

rm'FlCI A L . ] 

I N D E X  O F  I N V E N T I O N S  
(3) C. G. S. asks : 1 .  What can I do or FOR WHICH 

Letters Patent of' tbe United States wert' 
Granted In tbe \Veek Rnding' 

apply to  polished steel . either tempered or draw the 
temper. and have it to maintain its brightness or high 
polish ? A. The only way to preserve the brightness of March 7. 1 882. 
finished steel i s  t o  protect the surface o f  the metal ,," N D  E,,"CH BEARI N G  T U ,," '('  DA'1'E. from the action of moist air. The best way to do this 
is to coat it with a film of some transparent lacqner and ['rhose marked (r) are reisslled patents.] 

gold alloys and silver as a preventive of discoloring ? A printed copy of the speCificatIOn and drawmg of any 
harden the latter by heat. 2. What can be ap�lied to I . --. ----. ---,--

A. 'I'he only resource is lacquer. 3. Do yon know of patent in the annexed list. also Of any patent issued 
any villages that offer large inducements to receive since 1866. will be furnished from thIs office for 25 cents. 
manufacturing enterprises ? A. No. 4. Can steel In ordering please state the number and date of the 
springs be soldered, both ends to meet as broken. and patent desired and remit to >Innn & Co . •  261 Broad
be nsed for the same pnrpose as before ? A. This can· way. corner of Warren Street. New York city. We 
not be done satisfactorily. 

(4) W. H. M. writes : 1. I am thinking of 
obtain ing power to run my printing press from a steam 
power 40 rods away. Can I use a cable made of an
nealed steel wire (same as used on self.hlnders ) twisted 
into a rope, Bay five or six strand. to advantage ? Will 
it not rust out in a short time i f  not coated ? A. You 
can convey the power by a wire rope, but do not use an· 
nealed iron; use either fine iron or steel wire unannealcd 
2. Is there not something that it can he coated 'with. 
say. asphaltum paint. or something of the kind? A 
Coating occasionally with lin seed oil and ocher, or coal .  
tar. or asphaltnm paints, wil l  protect it .  3 .  What size 
of wheel shonld it rnn over to give and receive tbe 
power ? A. 'l'he larger yotlr p u lJies, the longer the rope 
will wear. They shonld be at least three feet in diameter. 

(5) C. C. C. writes : I would be very glad 

also furnish copies of patents granted pdor to 1866 ; 
but at increased cost, as tbe specifications Dot being 
printed, must he copied by h and •. �. ________ _ 

A eriform fluids. apparatus for mixing. J .F.Harker J54,589 
Alarm. See Burglar alarm. Jfire alarm. 
Amalgamator. A. McKellar . . . . . . . . . . . . . . . . . . . . . .  254.675 
Anvils,  cutter and punch attachment for. G. 'I'. 

Child s . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  , 254.532 
Axle cleane"!' and wrench, combined. C. H. Hamil-

ton . . . . . .  . . . . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  254,643 
Axle, vehicle. C. Cook . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  254.466 
Axle, vehi cle. Deisher & Adam . .  . . .  . . . . .  . . . .  . . . . . .  254.625 
Baking plate, pie, C. T. Hurd . . . . . . . . . . . . . . . . . . . . . . .  254,770 
Ball. See Toy bal l .  
Barrel bushing. T. J .  Loftus . . . . . . . . , . . . . . .  . . . . . . . .  254.667 
Basket. J. Hibbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,�j9 
Battery. See Galvanic battery. 
Bed bottom. spring. Hood & Fox . . . . . . . . . . . . . . . .  254.652 

Snpplee Steam Engine. See adv. p. 157. to ha ve an opinion from your valnable paper (which is 
For Pat. Safety Elevators. Hoisting Engines. Friction an authority in our family) on the healthfulness of that 

Clutch l'ulleys. Cnt.olf Coupling. see Frisbie's ad. p. 173 . most common article of diet in every household, raised 

Bed bottom. spring. T. B. Laycock . . . . . . . . . . . . . . . . .  254,663 
Bed. folding. C M. Morrison . . . . . . . . . . . . . . . . . . . . . . .  254.678 
Bed, folding cabinet. J. Fonrnier, Jr . . . . . . . . . . . . . .  254,632 
Bed. iron. A. Hebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.548 

bread. 1. Is it a myth. or is there some truth in the 
Mineral Lands Prospected. Artesian Wells Bored , by often expressed saying, that ,. freshly raised bread is  

Pa . Diamond Drill Co , Box �2J. Pottsville. Pa. 8ee p.173.  unwholesome?" If it i s. I am sure your paper can give 

Bedstead. J. Monzel . . . . . .  c . . . .  . . .  . .  . .  . .  . . .  . .  . .  . .  .. . . .  254,777 
Bedstead. Pitt & Dunk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,690 
Bedstead. wardrobe, A. Ortl ieb . . . . . . . . . . . . . . . . . . . .  254.501 

4 to 40 H. P. Steam Engines. See adv. p.  174. lIelt, straw conveyer. A. J. Park, Jr . . . . . . . . . . . . . . . .  254.686 ns a scientific explanation of it. A.  Raised bread is 
not nnwholesome if properly baked. If underdone the Billiard cue cutter. p, Ryan . . . .  " . . . . . . . . . . . . . . . . .  254.703 

Billiard table, R. Herman. . . . . . .  . . . . . . . .  , . . . . . . . . .  254,549 
Bit. See Bridle bit. 

The Berryman Feed Water Heater and Purifier and yeast is not all killed; the live cells set np fermentation Feed Pump. 1. B. Davis' Patent. See iIIns. adv., p. 174. In the stomach and give r ise to dyspeptic tronb les . 2. 
Why are hot sod .. biscuit said to be unwholesome ? Are Bl eaching and washing linen . etc .. composition The Brown Automatic Cut-off Engme; unexcelled for 

'Workmanship. economy, and durability. Write for in
formatiou. C. H .  Brown & Co . •  Fitchburg. �lass. 

Ball's Varia1)le Cut-off Engine . See adv., page 188. 

d b· . H h for. Levy & Alexandre . . . . . . . . . . . . . . . . . . . . . . . . . 254,487 
they more or less so than hot raise 1scmt ? as t e Block. See Building block. Saw mlJl head block. 
� .  heat " anything to do with it in either case, �!' is i t only Blower. nir. O. C. Davis . ,  . . . . . . . . . . . . . . . . . . . . . . . .  254,538 
the freshness ? A .  Hot soda biscuit mav be unwhole· Boiler. See Locomotive boiler. 
some when an excess of soda is used, or when the bis- Boiler cleaner. A. Rogers. . . . . . . . .  . . . . . . . . . . . . . . . .  254,698 

Fire Brick. Tile, and Clay Retorts, all shapes. Borgner cuit is underdone. In the latter ca�e the donghy mass Bolt heading machine, H. J. Johnson . .  . . . . . . . .  254,4R4 
& O' Brien, :\l'f'rs, 23d St ., above Race , Phila., Pa. is swallowed i n  lumps which the gastric juice cannot Boneblack kUns, etc . .  automatic discharging ap-

For best Portable Forges and Blacksmiths' H,md 
Blowers, address Buffalo Forge Co., Buffalo, N. Y. 

Paragon School Desk Extension Slides. See adv. p.l99. 

easily penetrate, and digestion is seriously retarded. paratus for. A .. A, GOub�rt . . . . . . . . . . . . . . . . . . . . . .  25j,�74 

If baked until firm (so that it cann ot be compacted like Boot and sboe laStIng machme, Copeland & Brock 254,617 

d h h t b d ' t h I '1'1 h t ' t I Boot 01' shoe . S. C. Dlzer" . . . . . . . . . . . . . .  " . . . . . . . . . . .  254,626 
. 
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le ea IS no I Boots and shoes. lasting and uniting the upper 

mJnrrons; neIther IS the freshness. 3 . Why do we I and soles of, E; Bertrand . . . . . . . . . . . . . . . . . . . . . . . . 254.594 Brass & Copper in sheets,  wire & blanks. See ad. p . 189. not hear the same cry against that modern breadstuff I Bo ttle stopper. C. Beecher. . .  . . . . . . . . . . . . . . . . . . . .  254,528 
The Improved Hydranlic Jacks. Punches. and Tnbe hot "Grahan-, gems. " made from simple fionr and water. Bottle stopper. dose cup, J. H. Zellin . . . . . . . . . . . . . . . 25U60 

Expanders . R. Dudgeon, 24 Columbia St .. New York. beaten well and dropped into highly heated iron moulds. Bottles, jars. etc . •  stopper for. G. A. Smyth . . . . . . .  25�.718 
Machine Diamonds. J. Dickinson, 64 Nassau St., N.Y. which, when made properly. are a worthy rival in light· Box. See Packing box. 

ness and deliciousness of even the lightest of fine flour Bran flouring machine. W. Warren . . . . " . .  , . . . . . . .  254,784 
Dranghtsman's Sensitive Paper.T.H.McCollin,Phila . •  Pa. 

raised or soda buscnit 1 A.. Because of an unreasonable Brewing. Percy & ,Wells . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  254.565 
Tight and Slack Barrel machinery a specialty. .Tohn prejndice in favor of Graham fiour. which may he, and Brick machine. W. & A. B. Woodward . . . . . . . . . . . .  255.525 

Greenwood & Co. ,  Rochester, N .  Y. See iIIus.  adv. p . 189. often is, exceedingly unwholesome. Bridge. draw. Edwards & Kelly . . . . . . . . . . . . . . . . . . . .  254.627 
Wm. Sellers & Co. , Phila .• have introduced a now Bridle bit. E. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,663 

Injector, worked by a singlemotion of a lever. (6) J. N. H. asks : 1. Can a locomotive Broiler. H. H. Sheldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,709 

Grauville Hydranlic Elevator Co . • 1193 B'way, N . Y. pusb any more cars np a grade of 100 feet to a mile than Broom hanger, J.  Rath . . . . . . . . . . . . . . . . . . . . . . . . . . . 254.692 

it cron pnll up? A. We think not, though it may �cur Brush machine, wire. J. E, & C. E. Howard . . . . . . . .  254.655 
For Mill Macb'y & Mill Furnishing . see illus adv, p.l88. that, with some pecnllar arrangement of engine, which Bng eatching machine, potato. F. O. Casey . . . . . . . . 254,459 

Building block, foundation. M. R. Marks . . . . . . . . . . 254.489 
Upright Self:feeding Hand Drilling Machine. Excel· woul d  th;'ow more weJght on the drivers. when on Burglar alarm. electric. H. C. Roome . . . . . . . .  . . . . .  2114,699 

lent construction. Pratt & Whitney Co . •  Hartford.Conn. an incline and pnshlng. 2. WIll it require any more Burner. See Vapor burner. Vapor retorli burner. 
For Shafts, Pnlleys, or Hangers. call and see stock power tc force an inch square stream of water in the Calcimine. Hecht & Davis . . . . . . . . . . . . . . . . . . . . . . . . . . 254,647 

kept at 79 Liberty l:lt .. N. Y. Wm. SeUers & Co . . bottom of a tank 100 feet deep and overfiow at the top, Can. See ci'elwioail. 

Can opener A. W. Lyman , .. . . . . . . . .  . . .  . "  . .  . . .  254,488 
Cane juice. sirup. etc, with sulphuric' acid, etc., 

bleaching. A. G Fell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.471 
Cane mill and pro�ess of extracting saccharine 

substances. G. W. Sou l e  . . . . . . . . . , . .  , . . . . . . . . . . .  254,575 
Car conpling, G. Cade . . .  ' . .  , . . . . . . . . . . . . . . . . . . . .  254.609 
Car coupling, D. �'etters . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,472 
Car coupling, L. T. Gose . . . , . . . . . . . . . . . . . . . .  . . . . . .  254.766 
Car coupling, T. C. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,702 
Car coupling. C. P. W illson . . . . . . . . . . . . , . . . . . . . . . . . .  254.754 
Car door, grain. A. E. Pepper . . . . . . . c . . . . . . . . . . . . . . .  254.689 
Car door. grain, J. H. Wickes . . . . . . . . . . . . . . . . . . . . . 251.752 
Carding engines, cond ensing cylinder for, J. 

Greaves (r) . . . . . . . . . . . . " . . . . . . . . . .  " . . . . . . . . . . . . . .  10.05� 
Carriage toP. Bntterworth & Bolles . . . . .  :. . . . . . . . .  254,6()8 
Carriage top joint. G. Asber . . . . . . . . . . . . . , . .  ' ' ' ' ' ' ' ,  254.447 
Carrier. Sep: Egg carriero H ay carrier. 
Cartridge capping and uncapping implement, A. 

Worden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254,757 
Case. See Watch ·case. 
Casting car wheels, mould for, L. W. Washburn .. 254,521 
Chain. neck 01' bracelet. D. S.  Spaulding . .  ' . . . . . . .  , 254.512 
Chain. pitch. A. H. Wallis . . . . . . . . . . . . . . . . . . . . . . . . . .  254.789 
Chisel, mortiSing. G. R. Valentine . . . . . . . . . . . . . . . . . . 254,733 
Chroming fabriCS. T. Simpson . . . . . " . . . . . . . . . . . .  254.71:1 
Churn. G. :N. Cleveland . . . . . . . . . . . . ' . . . . . . . . . . .  . .  . . .  2M,6H 
Clamp. See Rope clamp. Tubing clamp. 
Cleaner. See Axle cleaner. Boiler cleaner. Grain 

cleaner� Steam boiler cleaner. 
Clip. See Yoke clip, 
Clothes raCk, n. A. Epperson . . . . . . . . . . . . . . . .  " . . . . . .  25�.470 
Coat hanger. W. B, Bisbee . . . . . . . . . . , . . . . . . . . . . . . . . .  254,451 
Colfee roaster. C. Abel e ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254.582 
Colfee roaster. E. A. Hartsell . . . . . . . . . . . . . . . . . . . . . . , 254.547 
Collar pad. J. N. Nesson . . . . . . . . . . . . . . . . . . . . . . . .  " 254,499 
Collyrium. A. 'rempleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254.724 
Combing machine. A. Smith . . . . , . . . . . . . . . . . . . . . . . . . .  254.714 
Connecting rod. II. S ee . . . .  . . . . . . . . . . . . . . . . . . . . . .  . .  254,707 
Cooking vessel,  A. W. Obermann . . . . . . . . . . . . . . . . . . .  2M,500 
Corn huskin� Implement. J. Nixon . . . . . . . . . . . . . . . . .  254,68'� 
Corset. ,J, Hi! born " . . . . . . . . . . , . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  254,650 
Corset, C. H. Williams . . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  254.786 
Cotton gin attachment, Thames & Riley . . . .  " . . . .  , 254,725 
Cotton press, G. E. Judson . . . . . . . . , . . . . . . . . . . . . . . . . .  254.774 
Cotton scraper, J. I,. Farnsworth . . . . . . . . , . . . . . , . . .  254c629 
Coupling. l:-;ee Oar coupling. Drill rod coupling. 
Cravat fastening. G. E. Poland , . .  " . . . . . . . . . . . . . . . .  254.503 
Cream can. H. B. Scoville . . . . . . . . .  " . . . . . . .  , . . . . . . . .  25�. 706 
Cultivator. J. W. Runch . . . . . . . . c . . . . . . . . . . . . . . . . . . . 254,606 
Cultivator. W. A. Knowlton . . . . . . . . . . . " . . . .  254.556, 254.557 
Cultivator, G. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.776 
Cut-olfvalve gear for steam engines. J. James . . . .  254,483 
Cutter, Se" Billiard cue cutter, 
Cutter b ead for wood·working machines. J. C. 

Tunniclilf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . .  2<;4.732 
Dish, covered, E. A. Parker. . . . .  . . . . . . . . . . . . . . . .  . .  254.687 
Do:ffer rings for card setting machines, jOining. 

J. J. Hoey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,651 
Door hanger, C. W. Bull'trd . . . . . . . . . . . . . . . .  , . . . . . . . .  254,605 
Door strip, C. E. Rice.. . . . . . .  . . .  . . . . . . . . . . . . . . . .  254,694 
Draught regulator, 11. Bisson . . . . . . . . . . . . . . . . . . . . . 254,595 
Drawers and other garmentst Stiefel & J uhn . . . . . . 254.782 
Drawers, men's, 1. Schoeer . . . . . . . . . . . . . . . . . . . . . . . . . . 2M,506 
Dredge dipper, R. R. Osgood . . . . . . . . . . . . . . . . . . . . . . . . 254,563 
Drier. "See �'ruit drier. 
Drill. See Grain drill. 
Dril l  rod coupling. E. E. Hardy . . . . . . . . . . . . . . . . . . . . .  254,477 
Dyeing colors on textile fabrics, T. & R. Holliday 254.550 
Egg and sugar beater. C. Deis . . . . . . . . . . . . . . . • . . . . . .  254,540 
Egg carrier. N. F. TIpton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,517 
Electric light regulator, J.  H. Guest . . . . . . . . . . . . . . 254,548 
El ectric meter, C. V. Boys . . . . . . . . . . . . . . . . . . . . . . . . . . . 254.597 
Elevator. See Freight elevator. Hod elevator. 
Engine. Bee Rotary steam engine . 
Evaporator. See Register evaporator. Steam 

heat evaporator, �ugar evaporator. 
Extractor. See Stump extractor. 
�'anning mill, Eddy & I,evan . .  . . . . . . . . . . . . . . .  . .  . . . .  254,469 
Faucet, G. A. Naumann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.680 
Faucet attachment. w, W. Sweeney . . . . . . . . . . . . . .  254.57. 
Fence, barbed wire. Watkins & Scutt (r) . . . . . . . . . . , 10,05.3 
�'ence. portable. w. H. RandalL .  . . . . . . . . . . . . . . . . . .  , 254.504 
Fence post. C. Kinney , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254.662 
Fence wire stretcher. G. Arrowsmith . . . . . . . . . . . . .  254,587 
Fencing, machine for making barbed wire, 'l'homp .. 

son & Farrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.516 
Ferrule. wire, H. O. Lothrop. . . . . .  . . . . . . . . . .  . . . . . .  254,559 
Fiber. apparatus for determining the nitrition of 

cellular. White & Whitcomb . . . . . . . . . . . . . . . . . . . 254.751 
Fiber disintegrated from cutton stalks,�'. W heaton 254.7�6 
Fiber from the cotton plant and manufacture of 

articles therefrom, separation of, F. Wheaton 254,749 
Filter. J. Grant . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  254.475 
Filter. J. P. McPherson . . . . . . . . . . . . . . . . . . . . . . . . . . 254,491 
!filter stand. H. B. Tllfany . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.54.726 
Fire alarm, automatic. I. Kitsee . . . . . . . . . . . . . . . . . . •  254.553 
Firearm, breech.loading. J .  Nemetz . . . . . . . . . . . . . " 254.881 
�'ireafm. breech.loading, J. Tonks . . . .  0 .  254,727. 2&1.728 
Firearms. magazine for. H. Borchardt . . . . . . . . . . . . .  254,453 
Fire extinguisher. E. Jones (r) . .  , . . . . . . . . . . . . . . . . . . .  10,051 
Fire extinguisher for rail way cars, automatic, F. 

A. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.785 
Fire extinguishing compound. M. Matbes . . . . .  . . .  25�.560 
Flour, manufacture of whole wheat, W. Warren . .  254,74� 
Flue, boil er, H. L. Trout . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254,7iH 
Forage py storage in silos, preserving, C. H. Ro-

berts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.695 
Frame. See Picture frame. 
FreIght elevator and conveyer, 'r. Keith . . . . . . . . . . 25U61 
Frog. uniting and separating, H. �I cDonald . . . . . . . 254m3 
I<'ruit drier, Woodrulf. Wheeler & Pearson . . . . . . . .  254,524 
Furnace. See Glass furnace. Glass melting fur. 

nace. Ore Roasting, desulphurizin�, and chlo
ridizlng. furnace. 

Galvanic battery. A .  Michaud . . . . . . . . . . . . . . . . . . . . . . 254,fl76 
Gas for heating' and illuminating purposes, pro-

cess of and apparatus for manufacturing, At-
trill & Farmer (rJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 10.051; 

Glass furnace. J. W. & J. R. H ouchin . . . . . . . . . . . . .  254.sr,;; 
Glass Dlelting furnace, continuous. J. W. & J. H. 

I-Iouchin\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254.654 
Glass, meltin�, refining, and working out, C. W. 

Siemens. . .  . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . .  . . . .  2M,57'! 
Glass moulds, frame an.d treadle for. N. Granger. 254.6:17 
Governor. Judson & Co�swel1 . . . . . . . . . . . . . . . . . . . . . 25U7o 
Grain binders. elevator frame of, I. P. Cadman . . 254,4M 
Grain cleaner, Shackelford & McClnre . . . . . . . . . . . . . 254,571 
Grain drill, G. G. Blunt . . . . . . . . . . . . . . . . . . . . . . . . . .  254.4.12 
Grain milt L. Hottmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.04,551 
Grain separator, Smith & Chas€.. . . •  . . .  . . . . . . . . . . .  254.5U 
Grate and grate bar. A. R. Parkison . . . . . . . . . . . . . . . . 254(;88 
Grating, illuminating, T. Hyatt . . . . . . . . . . . . . . . . . . . . 2M,C56 
Guard. See Safety pin gnard., 
Hair. machinery 'for untwisting and carding curled 

horse. '1'. Adcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254.bR3 
Halter hOOk. F. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  2M,00I! 
Hammock or bed. C, Moore. . . . . . . .  . .  . . . . . . . . . . . .  254,677 
Hanger. See Broom hanger. Coat hanger. Door 

hanger. 
Harness, draught adjusting device for. J. Huglll. 254.552 
Hames. loop. D. McMillan (r) . . . . . . . .  . . . . . . . . . . . . . . .  10.060 
Harvester pitman connection. 0, M. & M. C. Mc· 

Millan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 21>4,4110 
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j'titutifit �mttitau. 
Hat brim beater, H. H. Sheldon .. ..... . . . . . . . . . .. . 254,710 Saw mill head block, J. W. Stokoe. " . . . . . . . . . . . . .  254,513 Medicine. horse, Hogle Rock Oil Company . . . . . . . . . .  9.161 I Hay carrier. J. E. Porter . . . • • . . . . . . . . . . . . . . . " . . . . . . .  254.691 Saw mill log r oller . J. Lucia . .. . . , . . . . . .  . . . . . . . . . . ... 254.671 Oils. illuminating , \V adsworth. Martinez & Longman 9.174-
Hay press , tr aveling. P. Wright . . . . . ... . . . . . . . . . ... . 254,758 Saw set, J . M. Draper" . . . . .. . ... . . . . . . . . . . . . . . . . . . .. . 254,467 Paper. Cr ane Brothers . . . . . . . . . . .  .. . . . . . . . . . .  9,153. 9.179 
Heater. See Hat brim heater. Saw swage. lJ·. S .  Smith . . . . . . . . . ... . . . . . . . . . . . . . . .. . .  , 254,715 Paper and envelopes. wr iting. J. Walker & Co . .  . . 9, 175 'I 
Hod elevator, J. Power s (r) , . . . . . . . . . . .  .. . . .  . . . . . . . . .  10,052 Scale, automatic weighing, F. D. Payn . . . . ... . . . . . .  254,502 Pencils. lead, Eagle penc�l Company .. . . . . . ... . . . . . . . 9,1� 
Hoisting machine, F. Murgatroyd . . . . . .. . .  . . . . . . , 254,496 Scissor s and shear s, corrugated IV. S. Van Hoesen 254,735 Pens. steel J. \Valker & Co. . . . . . . .  " " ' " ' '  . . . . . . . 9,1 , 6 
Holder. See Lamp shade holder. Rein holder. Scraper, dir t. J. Johnson . . . . .. . . . . . . . . . . . . . . . . .... . 254,485 Silks, satins, velvets, and plusbes, P. Gebrueder . . . .  9.159 

Sash holder. Scr een, ilee Window screen. Soap. Hobinson Bros. & Co . . . . . . . . . . . .  . , . . . . . .  . . .  9,liO 
Hominy mill, T. Hudnut (r) . . . . . . . . . . . . . . . . . . . . . . . . . 10,057 Sea walt, D. H. Budlong . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 2M,454 '1'obacco, chewing, Brown & Br other . . . . . .. . . . . . . . . .  9,152 
Hook. See Halter hOOk. Sealing press, E. J. Brooks . . . . . .. . . . .. . . .. . . . . . . . . . , 254,601 Tobacco for pipes, smoking. E G. Ir vine." . . . .. . . . .  9,163 
Horse power, W. Deering . ,  . . . . . . . . . . . . . .. . . . . . .  0 ... 254,624 Seed cleaner, flax, G. Beal . ,  . . , . . . . . . . . . . . . . . . . . . . • . .  254,590 Umbrella frames and parts thereof. steel, S. Fox 
Hor se power whip attachment, J. L. Crawfor d . . . 254.619 Sp.parator . See Grain separator . Ore separator. & Co . .  . . . .  . . . . . .  . .  . . . .  " . . .  . . .. . . . . . . .  . . . . . . . . . . . . .  9,158 
Horseoboe, J. R. Cancio . . . . .. . . . . . .. . . . . . . . ' . . . . . . . .  251,531 Sewing machine, \Y . Johnson ... . . . . . . .. .. . .. . . . . . . . 254,486 Vegetables and fruits, either raw· pickled, or other .. 
Horseshoe, J. N. Clarke . . . . . .. . . .. . . . . . .. . . . . . . . . . .  254,034 . Sewing machine, G. M. Pratt . . . . . . . . . . . . . . . .. . . . . 254,779 wise preser ved. Du Vivier & Co . . . . . . . . .  . . . . .  9,181 
Hub, J. D. Torrence . . . . .. . . . . .. . . . . .. . . ... . . . . . . . .. . 254,729 SewiIll'( macbine, W. Roberts . . . .. .. .. . .... . . . . . ..... 254,696 Wine, champagne, L. H. L. R. Olry ,  . . . . . . . . . .  9,165 to 9,168 
Indicator . SfW Station indicat.or . Sewing maOhine. J ., Stern . . . . . . . . , . . . .. . . .. . . . . . . . . 254,121 ___ _____ . ___ . ___ � _____ _ 
Insulator for telegraph wires, IV. H. Capewell . . . .  254,610 Sewing machine hemmer and tucker. combined. En glls'll Patents Issued to A.lllerican� . Iron and steel. treating, A. H. Siegfried . . . . . . . . . 254,508 J. H. Bean . . . .. . . . .. . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . 254.591 
Ir r igating ditch. D. D. �lcllvoy . . . . . ... . . . .. . . . . . . . . . 254,674 Sewing machine plaiting attachment, J L. Coles. 254,;3f From E'ebruary Ii to February 24, 1882. inclusive. 
Jack. �ee Shoemaker 's jack. Sewing machine ruming and shirring attachment, , . I Dyna��-electric m�chine, B. Land, New YO�k C��y: 
Jack. M. J. \l'alsh . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,741 F. 0, Farwell . . . . . . . ..... .. . . . . . . . . . . . . . . . . . . .. . 254.543 Electr iCIty. "aneratIOn and storage of, J . S. \\ Ilhams. 
Joint. See Carriage top jOint. Sewing machine shuttle • . J. Sigwalt. Jr .. . . . . . . . . . . .  254.509 Riverton. N. J .  
Journal lubricator. G. Jackson. . . . . . . . . . . . . . . . . . 254,771 Sewing macbine tension device. D. W. Brown . . . . .  254,603 Electric lamp. B. Land , New York city. 
Knitting machine. G. A. White . . . . . . .. . . . . . . . .. . .. 254,750 Shirt bosom, I, Schneer . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 254,705 Eiectrodes, G. Cumming et aI.. New York city. 
Ladder. step. C. G. Udell . . . . . . . . . . . . . . . . . . . . . . . . . . .. 254,518 Sboemaker 's jack. G. W, Hutchins . . . ... . . . .. .... . . . 254,482 Elevator safety apparatus, J. McCarroll, New York city. 
Lamp. �'. T. Grimes (r) . ... .. . .. . . . . . . .  . . . . . . . . . . . . 10.050 Shoe sole channeling machine. C. Chabot . . . . .. . . . . 254.612 Horseshoes, J, Kier nan. St. Louis. Mo. 
Lamp, electric. J. H. Guest . .. ... . . . .  ' "  . . . . . . . . .  254.641 Sifter ash, J. F. Condon .. . . .. . . . . . .. . . . . . .. . . . . . . . . . . 254,616 Nut lock. S. Pattee et al .. San �'rancisco. Cal .  
Lamp, electric incandescent, E. A. Scribner . . . . .. 254,73U Sifter, ash, J. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,638 Pen holder, fountain, W W. Stewart, Brooklyn. N. Y. 
Lamp for lighting railway carriages. ShaJlls & Sifter. ash. C, Steel . . . . . . . .. . .. .... . . . . . . . . . . .. . . . .. 254,720 Propelling vessels. J .  B. Root, Portchester. N. Y 

'1'bomas . . . . . .. .  . . . .. .. .... . . . .. .. . . .  . . . .. 254.708 Soldering furnace. vapor burning. L. B. Snow . . . . .  254.511 Telepbone call, G. M. Hopkins, Br ooklyn. N. Y. 
Lamp regulator, electriC, Brewer & Waterhouse. 254.762 Sole edge trimming machine, J. R. Moffitt . .. . . . . .. .  254,495 Telephone exchange. G. M. HopkIns. Brooklyn, N. Y .  
Lamp shade holder. EJ. H. Gtltbb or g  . . . . . . . . . . . . . . .  2')4,636 Spark ar r ester. J. L. Cantner . . . . . . . . . . . . . . . . . . . . . . . .  254.659 Telephone receiver , G. M. Hopkins, Brooklyn, N. Y. 
Lamps. carbon for electr ic. H. S. Maxim .. . . . . . . . . 254.672 Spark arrester, Trammell & Slaugbter .... . . . . .... . 254,730 Telephone transmitter and r epeater. G. M. Hopkins 
Lamps. rheost.at for electric, P. H. Fox . . ... . . . . . .. 254.764 Speculum. J E. Caps . . . ... . . . .... . .. . . . . . . . . . . . . . . . 254,457 Brooklyn, N. 'i. 
Lamps, etc., lighting apparatus for, S. Hussell . . . .  254,701 Spinning and twisting machines, r ing holder for , Telephone exchange, T. B Doolittle. Bridgeport, Conn. 
Lathe for turning ir regular forms, W. S. Runt- T. Coulthard . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . 254.61\ Wall paper, manufacture of. H. Staib, New York city. 

ington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.480 Spinning spindles, bearing for. G. H. A.lIen . . . . . . . . 254,526 Water closets, J . E. Boyle et al" Br ooklyn. N. Y. 
Lathe head, E. '1\ Star r . . .. . ... . . . .  . . . . . . . . . . . . . . .  254.719 Stamp canceler , C. C. Egerton . . . . . . . . . . . . . ... . . . . . . . 254,541 Warp thread, apparatus for dr awing, etc . •  L. P. Sber .. 
Lead tr aps , machine for making, J .  Robertson . . . •  254,691 Stand. See Filter stand. man et at. ,  Biddeford. :\le. 
LL:e pr eserver, F. W. Brewster . . .. . . . ... . . . . . . . . . 254,599 Station indicator , D. H. Klotz ... . . . .. . . . . . . . . . . . . .  254,554 Wool combing machine, W. H. Grundy, Br istol. Pa. 
Life preserver . B. J. Willard . . .... . . . . . . . . . . . . . ... . . 254,580 Steam, npparatus for superheating. A. Estrade . . . .  254.628 
Lock. See Permutation lock. Steam boiler cleaner , E. H. Ashcroft.. . . . ... .. .. . .  254,446 
Locomotive boiler, J. E. Wootten . . . . . . . .. . . . . . . .. 254,581 Steam heat evaporator, S. W. Lowell . . . . . . . . . . . . . . . 254,669 
LUbricator. See Journal lubricator. Stone and marble. manufacture of artificial, D. H. 
Lubricator, H. R. A.. Boys . . . . . . . . . . . . . . . . . . . . . . . . . .  254.598 Iludlong . . ... . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  2M.530 
Magnet. electro, A. G. Waterhouse . . . . . . . . . . . . . . . . .  254,743 Stone cutting machine. J. Warren .. . . . .. . . . . . . . .  254.519 
Mail bag fastening. A. Johnston . . . . . . . . . . . . . . . . . . .  254.772 Stone cutting tool. J. Warren . . . .. . . . . . . . . . . . ... . .  254.5,0 
Mattress. bed, J. N. YouIll'( .. . . . .. . . . . . . . . . ... . . . . . . . 254,759 Stopper. See Bottle stopper. 
Mattresses, bed qnilts. etc., machine for filling, Stove, coal oil , G. \1'. Billings . . . . . . . . . . . . . . . . . . . . . . 254.529 

A. L. Burley . . .. . . . . . . . . ... . .... . ... .. . . . . . . . . . . . . .  254.455 Stove grate. R. Galbraith . . . . . . .. . . . . . . . . .. . . . . . . . .  254.765 : 
Mecbanical movement, C. llerrschaft ... . . . . .. . . . . . 254.648 stove. heating. O. B. Keeley . . . . . . .. . . ... .. . ... . . . .  , 254,660 1 
Medical compound, J. Averhoff. . . ..... . . . .  . . . .  254,448 Stove. heating . J .  Straszer . . . . . . ... . . .. . .. . . ... . . . . . .  254.783 
Meter . See Electric meter. \Vater meter. Stoves, automatic draught r egulator for oil and , 
Middlings, machine for separating, 'V. R. Middle.. gas, R. A. Gar dner . . . . . . .. . . . . . ... . .. . .. . ... . . . . .  254,633 i 

ton (r) . . .. . . .. ... .... .. .... . . .... ... . . . . . . . . . . . . .  10.059 Stump extractor, J .  D. Chenowetb . . . . . .. . .. . .. . . .. 254,013 
Middlings purifier , P. S. Brown . . . . ... . . . . . . . . .. . ... 254,604 Sugar evaporator . Grimm & Clark ..... . . .. . . .... ... 254,476 
Mill. See Cane mill. Fanning mill .  Grain mill. Syringe, urethral, F. WilhUft . . . . . . . . . . ... . . ... . . . ... 254,579 

Hominy mill. Ro1 iim� mill. \Yindmill. Table. See Billiard tabie. Turn tabJe. 
Motor. See Tread motor. Table leaf support, Mosber & Crane . . . . . . . .. . . . . . .. 254.778 
Motor, S. N. Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,712 Tacking machine, J. E. Crisp . . . .. . .. . . . . . . . . ... . . . . . 254.b'21 
Motor and thrasher connection, C. Stine . . . . . . . . . . . 254,722 Tacking machine , E. Woodward . . . . . . . . .. . .. . .. . 254,756 
Mowing machine, J. D. \ ViJber . . . . . .. ' . . . . . . . . • . . . . .  254,753 Telegraph circuit, fire altum, R. Carter . . .  , . < • ' "  254,611 
Music leaf turner. E. B. Robinson . ... . . . .... . . . . . . . 254.569 Telephone lines. individual Signaling apparatus 
Musical instrument, mechanical, A. H. Ham- fort H. D. Sisson . . . . ... .. . .. . . . . . . . . . . . . . . . . . ... . . 254,573 

mond . . ..... . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  254,644, 254,645 Telephonic r eceiving instrnment, W. B. liale .. . . .  254,642 
Nailing machine. G. H. Perkins. .. .. . .. .  . . . . . .  254,566 Theaters, exit from, J. H. Smith . . . . . . . . . . . . . . . . . . . .  254 ,711 . 
Nailing machine nail feed attachment. F. Rochow 254.570 ThiIl Iug. N. '1'. Folsom . . .. . . . . . . . . . . .. . .. . ... . . . . . . . . 254 .763 I 
Neckties. macblne for folding and pr essing. M. Thr.,shing machine separator attachment, M. A. 

Steinbock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.576 KeIler (r). . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  10,058 
Nut lock. P. Jones . . ... . .. . ... . . .. . . . . . .. . . . . . . . . . . . 254,773 Too1 .combination, H. Fisher . . . . . . . . . . . . . . . . .... . . . 254,631 I 
Nut locl<, W. H. Paige . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254 ,635 Top baD, E. K. Haynes . . . . . . . . . . . . . . .. . .. . . . . . ... . . . . 2M.768 I 
Ore roasting, desulphurizing, and chloridizing fut- Toy) child '8, S. L. Hucker t. . .. . . . . .  . . . . .  d . .  . .  . . . . 2[rt769 

nace. W itherell & Vary . . .. . . . . . ... ... . . . . . . . . . . .  254.755 '1'oy elevated r ailway, J. A. Crandall . . . . .. . . . . . . . 254,537 
Ore separator, S. G. Rollins . . . .. . . . . . . . . .. ...... .. . . 254,505 Tread motor, O. Leinbrock . . . . . . . . . . . . . . . . . . . . . . . . . .  254,665 
Organ bellows. mechanism for working. J.Wagner 254.738 Truck, plow, G. B. St. John . . . . . . . . . . . . . . . . . . . . . . . . .  254.723 
Organs, pneumatic chest for pipe, P. Odenbrett . .  254,562 Tubing clamp. J. Perrette . . . . . . .. . . . . . . . . ... . . . . . .. 254.567 
Overalls, pantaloons. etc .• S. Feder . . . . . . . .. . . . . . . . 251 ,544 Tug. hame. l. W. Numan . . . . . . .. . .. .. . . . . .. . . ... . . . .  254,633 
Packing band, J. Z. Gifford . . .  � .. .. . . ..... . . . . . . . . . . . 254,635 Turning cylindr ical or tapering handles, machine 
Packing box , folding. A. P. Nash .. . . . . . . . . . . . . . . . . . 254.679 for , N. T. Melvin .. , . . . . . . . . . . . . . . . . . . . . . . . . . . .  254c192 
Packing�dil well. J. A. Heydrick ... . . . . . .. . . ... . . .. 254,649 Tur n table. F. C. Lowtborp . . . . . .. . .  . . . . . . . . . . . .  254,670 

Inside Page, each insertion - .. ..  '15 cents a line. 
Bach: llage, each insertion .. .. ..  $1.00 a l ine. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 

per line. by measurement. as the letter P'·e8S. Adver
tisements must be received at publication Q1fice as early 
as Thursday morning to appear in next issue. 

A R T I S T I C  H O M E S . 
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tag-ps, costing fr om $700 upwar d. Inclose ac. stamp 
for illustrated circular. Pr ice $3.aO. Agen t.s wRllted. 

A .  'V. F ULl,Elt, A l'chitect, Albany, N .  Y. 
Packing. steam. C. M. Van Tine . .. . .. . . . .. . . . . .. .  254,736 Valve for injectors, steam. H. F. Colvin .. . . . . . . . .. 254,615 .... V ANTED.-A SECOND· HAND EN GINE 
Pad. See Collar pad. Valve /lear . locomotive, L. Anderson . . . . . . . . . .... 254,;>86 Lathe ; bed, 4 or 5 ft. over all. Must be in 

!.
ood or der. 

Paper and other boxes, C. Beiser . .... . . . .. . . . . . . . .  254,592 Vapor burner . Z. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,623 G�Ab]j�¥salJ\�s%:'i�gslt��At:��ii�: ]!��t �lR�: Vt .  Paper hanging macbine, R .  H.  Miner . . . . . . . . • . . . . . .  254,494 Vapor burner , self-generating. W .  P. Patton . . . . . . 254,5f.4 _ .. ... _._ . .  ________ _________ _ 
Paper made from the fiber of the cotton plant, F. Vapor retort burner, H. H. Sheldon . . . . . . . . . . . . . . . .  254.711 HEADACHES AND THEIR TREAT-WheatGn . . . . . . .. . .. . . .. . . . . .. . . . . .. . . . . . . . . . . ... . . 254,747 Vehicle side bar. C. E. I,ee . . . . . . . ... . . . .  . . . . . . . . .. 254.664 ment. By Dr. F. A. Simmons. An interesting and valu-Permutation lock, F. S. BuJllwin . . . . . . . . . . . . . . . . . . .  254,450 V<'docipedes, differential gear for, W. H. J. Grout 254,639 ��i:of:,Pt1iaf�i�i��i�r: t6a���'d�;��:.e�ktg��3�a��c��� Picture frame, Zinn & Edwards . . . . . . . . . . . . . . . . . .  254,761 Vessels. appar atus for stowinlii{ cargoes in, :,\1. J. ditions of system shown to have a practical bearing on Pin. See Safety pin. Walsh . . . . . . . . . . . . .  .... .. . . . .  . . . . . . . . . . . . . . . .  . .  254.740 treatment, Proper mode of treating the various forms 
Pipe wrench, i\t. T. Chapman . . . . . . . . . . . . . . . . . . . . . . . .  2M,460 Vessels, device for securing grain. guano, coal. ����:;�a;,h�o �5n��

in
l���� �8I���i:.

I
C,£OM;�{����l'�h[;; Plane, variable bench, A. Fales . . . . . ... . . .. . .. . .. . . .  �54,542 etc., fr om shifting in. E. H. Farr ar ... ... .. . . . . . 254,630 office and from all newsdealers. 
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M I N E RA L  W O O L .  
This Ftreproof and indestructible material succeS8� 
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partitions, fl oor s of dwellings. 25 cts. per cubic foot. 
U. S. MINERAL WOOL "::0., 16 Cortlandt St .• N. Y. 

WE ARE AN XIOUS TO PURCHASE A 
SEC O N D-HA 1\' ) )  E lI' (UNE. diameter from 12 to 22 
In., stroke 24 to 36 in., and one or two Boi ler s ,  diameter 
42 in., length 26 feet. Addr ess O. AUBOUR & IlRO .. 

Po,t Office !lox 177. Baton Rouge. La 

FOR SALE o�igt��� 
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ABLE J'A 'J'El' 'I'" in the U. S. and Canada. Address 
GEO. S. AGEE. Flora, Osage Co . . Mo. 

------

HOW TO SOFTEN H ARD WATER. -
Description of Ur. Clarke's simple process for softening 
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SCIENTIFIC AMERICAN SfTPPLII�M ICN'l', No. � .,. n .  I 'rice 
10 cents. To be bad a.t this office and fr om all news
dea'ers. 

SEND FOR C IRCULAR AND PRICE LIST OF 
COPE &, MAXWELL MTG CO'S 

New and Improved Styles of 

STEAM PUMPS AND 
BOILER FEEDERS 

" T h e  Best Made," 
Address HAMILTON, OHIO. 

DRAUGHTS MAN WANTED. 
Must be well acquainted with mar ine en

fl-ne work. For 
£i�\!,'g�gli¥il.I"iJ�..aMl;;,i;�g�::!.�!l'.

A LAN & H OI,.. 

W ANT TO BUY.-SECOND-HAND ROlLER PUNCH 
and Rolls. SAM. GRISCOM. 56 N. Ilutier "t . . Atlanta. Ga, 

BOX 

HOUSE DR A.INAGE. -BY EDWARD S. 
Philbrick. C.E. A lectur e deliver ed befor e the students 
of the Massachusetts Institute of Technology, discuss .. 
ing the very important subject of the construction of 
��� g����� ��t�t;3 �i

������rn�Oth: ,;r��bfu°i
n
J���e�t 

wha.t materials should be used for main drains, soli 
pipes. small waste pipes. etc., how these should be con
structed, and how arr anged to etfect the most per fect 
drainage and prevent the exhalations of noxious gases. 
Witb three illustrations. Contained In SCIENTIFIC 
AMRHICAN SUPPLII:l\11CNT, .No. 243. Pr ice 10 cents. To 
be had at this office and fr om all newsdealers. The same 
number contains an illustrated description of an H Appa.
ratus for Clearing Sewage.' J 

(1 LA RU.'S RU BBER W H EE LS. 
Tbis Wheel is unr ivaled for durabIlity. slm-
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Caster s. and all purposes for whicb Wheel. 
are used. Circular and Pr ice List fr ee. 

GEO. P. CLARK. Windsor Locks. Ct. 
Planter check r ower , corn, C. E. Sweney . . . . . . . . . . .  254.515 Vises. milling attachment for. E. E. Schermer horn 254,704 1 
Planter . seed, J. W. Bunch . . . . . . . . . . . . . . . . . . . . . . . . .. 254,607 Wago� brake I:ver, G. L. Slater .. . . . . . . . . . . . ... . . . .  254.;81 CUTLER'S 
Planter s. check row attachment for corn, C.' E. Washmg machme, R. G. Baldwm . . . . . . .. .. . . . . . . . . .  254,038 

SAWS How to ,;ralghten and gum all kinds. Address 

POCKET INHALER A.  E. WILBUH. Schenevus. Otsego Co .. N. Y .  

AGENTS W AN'l'ED-F A�IlLIAR WITH Sweney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254,514 Watch case. C. W. Harman .... . . . . .. . . . . .. . . . . . . . . . . 254.646 
Plastic compounds. apparatus for applying solu- water closet drip tray, Lord & Day . . . . . . . . .... . . . . 254.668 

tlons of chlor ide of sulphnr in bisulphide of Water meter, P. Wel l s  . .. .. .. . . . . . .. .. .. . . . . . . . . . . . . .  254.744 
carbon to sheets of, J. D. Cheever .. ... . . . . . . . . 254.464 Waterproof and plastic composition . J .n.Cheever 254.462 

Plow, A. G. Cbristman . . . . . . . . . . . . . . . .. . .. . . . .. . . . . . .  254,033 Waterproof and plastic componnd, J. D. Cheever. 
Plow, J. George . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.63� 254,463, 254,465 
Plow, J. Vandegrift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.734 Waterproof compOSition. J. D. Cheever ... . . .... . . 254,461 
Plow and cultivator , combined, F. Cremer . .. . . . . . 254,C:O \Yatering stock. apparatus, for. D. Brigham. . . 254,600 
Plow, hillside, J. G. Anderson . . . . . . . . . . . . . . . . . . . . . .  254.585 \\' eaving the fiber of the stalk of the cotton plant 
Plow. sulky , F. B. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254.481 into fabrics, F. Wheaton . . . . .. .. . ... . . .. . . . . . . . . .  254.748 
Plow, sulky. C. E. Kneberg . . . . .. .. . . . . ... . . . . . . . . . . . 254.555 Windmill, G. H. Andrew. .  . . .. . . .. .  . . . . . .  . .  . . . . . . . .  254.5�7 
Plow, sulky� A. IJindgren . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,558 Window screen . S. Mead .. . . . .... . . . . .. . . . . . . . . . . .. . 254,561 
Post. See Feuce post. Wire aud collecting the waste hydrogen "as, ap-
Power . See Horse power . paratus for cleaning: iron, W. Hewitt . . . . . . . . . . .  254,478 
Press. See Cotton pr�ss. Hay pr ess. Sealing Wire, barbed, A .  C. Decker . . . . . . . . . . . . . . . . . . . . . . .  254.539 

press. Wire barblnA machine, J. J. Hathaway . ... . . . . . . . . 254.767 
Printer's galley, Hudolph & \l'olfe . . .. . ... . . ..... .  254.760 Wood bendlng maohine, G. H. Preston . . . . . . .  . . . 254,568 
Propeller, chain, J. T. Drummond . . . . . _ . . ... ... . .. 254.468 'lVood, method of and machine for ornamenting 
Pump, Allerdice & Williams .. . . . . . .. . ... . . .. . .. . . . .. 254.584 r ods of. O. Cleveland . . . . . . . . . . . . . . . . . . . . . . . . ..... 254,535 
Pump, lubricating, Bowie & Brown . . . . . . . . . . . . . . . . .  254,596 Wrench. See PIpe wrench. 
Pnmp, steam, C. H. Osborn .... . . . . . . .. . . .. . . . . . . . . . . 254.684 Wrench, G. P. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254,507 
Rack. See Clothes rack. Yoke cliP. ueck, J. Nellis . . . .. . . . . . . . . .. . . . .. . . . . .. .. 254,497 
Railway crossings, frog or block for. J. Heed .. . .. . 254.693 
Rake. O. Bergstrom. .. . . . . . . .. . .. . . . . . . .. . . .  . .  . . . .  254.593 
Reflector. W. Wheeler . . . . . .. . . .. . . . . . . .. . . . . . . .. . . 254.578 
Reflector and its suppor t. electric light . W. Wheeler 254.523 
Reflector s. supporter for electric light, W .  Wheeler 254.522 
Register evaporator. J. F. Meyer .. . . . . .. . . . . . ... . . .  254,493 
Regulator. See Dr aught regulator. E lectric light 

regulator. IJarop regulator. 
Rein holder, GranniS & Thomson . . . . . . . . . . . .. . . . . . . 254,545 
Roaster. See ('offee r oaster . 
Rod. See Connecting rod. 
Ro l l er . See Saw mill log r oller . 
RoIlln!' mill. W. IV enstr om . . . . . . . . . . . . . . . . . . . . . . . . .  254,745 
Rope clamp. J. Gate ... . .. . ...... . . .. . .... . .. . . . . . . ... 254.473 
Rotary steam engine, Wade & Wardell . . . . . . . . . . . .  254,737 
Rubber for er Bsive purposes, preparing vulca�-

ized. H. T. Cushman.. . . .  254,622 
Rubber, etc., manufacture of articles of IndiA, J. 

J. C. Smith ... . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . .. 254.716 
Rubber moulds, apparatus for filling, E. Nelson .. 254.498 
Sudd le .  gig, A. Or tmayer (r) . . . . .  . . . . . . . . . . . . . 10,055 
Safe. kitchen, R. B. Ayres . . .. . . . . .. . ... . . . . . ... : . . . .  254,449 
Safety pin. J. Jenkins. . . . . . . . . . .  . . .. . . .  . . . . . . . . .  254.657 
Safety pin guard, J'," Jenkins. . . . . .  . . . . . .  . . . .  . . . . . . .  254;658 
Sash holder, J. G. Slater . . . . . . . . . .. . . . . . . . . . . . . . . .  254.510 
Saw mill dog. T. L. Oatley . . . . . . . . . . . . . . . . . . . . . . . .. .  254,408 

DESIGNS. 

Blank bill bead, A. Dwight.. . . . . ... . . . . . . . . . . .  . . . .  12,798 
�'rlnge, R. :'tfcLaugblin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.800 
Stove. heating. T. J. Hodgkins . . . . . . . . . . . . . . . . . . . . . .  12,799 
Type, font of pr inting, C. AWIIer . . . . . .  . . .  . . . .  . .  . . . .  12.801 

TRADE MARKS. 

Bitters. A. S .  Udell & Co . . . . .  . .  . . . . . . . . . . . . . . . . . . .  9.171 
Bitters. stomach , Wilmerding & Co . . . . . . . . .... ... .. .  9.177 
Cigars. Alvarez e lIigo . . . . ........ . . ... . . . . . . . . . .. . . . . . 9.160 
Cigar •• J .  Alvarez .. . ... . . . . . .. . . . . . . . . . . . . .. .. . ... 9.149. 9,150 
Cigars, J. Alvarez y Ca .. . . . . . . . . . . . .... . . . . ... . . . .  ' . . .  9,151 
Cigars. C. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.180 
Cigars, BengOcbea y Fernandez . . . . . . . . . . . . . .  9,155 to 9.157 
Cigars .. H.  Upmann & Co . . . . . . . .  . . . . . . . . . . . . . . . . . . .  9�172 
Cotton, mixed woolen. and mixed silken :fabrics, 

Mechanischle Weberei zu Linden . . . . . - . . . .. . . . . . . 9,164 
Cotton piece goods. E. \\'. Holbrook & Co . . . . .. . . . " 9.162 
Cutlery. J Wil.on . . . . . .  . . . . . . . .. . . .  . . . . . . . . . . . . 9. 182 
Hair restoring compound,Von Ginther & Michbach 9,173 
�l edical ·compound·. E. K. Thompson . . .. . . . . . . . . . . . .  9,178 
Medicine, J.  C. Richardson . . . . .. . . . . . . . . . . . . . . . . . . . . . .  9,169 

AND Machinery and Engines-to soliCit consuming tr ade in Cao'bolate of Iodine the New England States, New York. and New Jer sey. for 
I N H A L A N T .  

A certain cure for Ca
tar rh, Br onchitis, Asth .. 
rna, and all diseases of 
the Throat and Lungs

even Consumption-if taken in season. It will break 
up a Cold at once. It is the Kin", or Congh Medi
Clues. A few inhalations will correct the most Offtm
foiive Breath. It may be carried as handily as a pen
knife. and is guaranteed to accomplish all that is claimed for it. 
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and more extensive saJe than any Medical lnstrument 
ever invented. . 

It is approved by physicians of every school , and in� 
dor sed by the leadmg medical journals of the world. 

Over 300,000 in nse. 
Sold by Druggists for !!iIt.OO. By mail. $1.25. 

W. H. SMITH & CO. , PROP'S, 
410 Michigan St., Bufl'alo, N. Y. 

BALDNESS.-BY GEORGE H. ROHE, 
M.D. A brief but Highly Useful paper. showing the 
causes of Baldness, how Dandr uff is produc� , why the 
Hair falls off, with explanations of Kafosi's Prompt and Effectual Hemedy and ReCipe for the same ; together 
with Directions and Gener,;11 Advice for Preventing 
Baldness, Restor ing and Pr eserving the Hair . This is 
g�ric�i���g��:
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-Contained in SUPPLE.ME�T 1 6 1 .  Pr ice 10 cents. 

TOOLS for MaChinists, Carpenters. Amateurs, Jewellers, Model 
Makers, Blacksmiths, etc. Send for Oatalogue, and state what kind of 'fools you require. TALLMAN & Mc}l'ADDEN, 601 Market St., Philadelphia, Pa. 

NEOPHONOGRAPHY. -A PRAOTIC AL 
short-hand for every day use. Gives pr inciplea, rules. 
:ggrl��:�!�
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sonants are written connectedly, and by which all words 
may be written in full if desired. Requisites for perfect 
writing ;  what an alphabet should represent ; the ele� 
ments of English speech : material available for a scien· 
���� a!��
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Contained in SCIICN'l'IFIC AMERICAN S[;"PPLI!"]MENT� No. 
3 1 6. Price 10 cents. To be had at this office and from all newsdelllers. 

Cylinder Lubricating and En�ine Oils. Address. with 
references . . . OILS," 120 Maiden Lane. New York. 

PAT E N T S .  
Jll.Ei:lSRS. Jll.UNN & co . . in connection with the pub

lication of the ECIENTIFlC Al:U;RICAN, continue to ex
amine ImprovementB, aud to act as i:lolicitors of Patents 
for Inventors. 

In this Ime of busines8 they have had thirty:flve 

years' experience, and now have unequaled (acilities for 
the preparation of Patent Drawings, Specifications , and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Jll.unn & Co. also attend to the preparation of Caveats, 
Copyrights for Books . Lahels, Reissues, Assignments, 
and Reports on Infringements of Patents, All business 
mtrnsted to them is done witb special care and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge , on application, con
taining full information ahout Patents and how to pro
cure them; direc tions concerning Labels, Copyrights, 
Designs, Patent., Appeals. Reissues, II'fringements, As· 
signments, Rejected Case., Hints on the Sale of fa
tents, etc. 

We also send, free of charge. a Synopsis of Foreign 
Patent Laws, showinl/; the cost and method of secnring 
patents in all the principal connlries of the world. 

llIVNN &: C O . ,  Solicitors o t· Patents, 
261 Broadway. New York. 

BRANCH OFFICE -Corner of F and 7th Streets, 
W 1IIlhiDgt<m., D. C. 

© 1882 SCIENTIFIC AMERICAN, INC



APRIL I ,  1 882.] 
Founded by M,ditew Carey, l 'N/I> .  

FOR PRACTICAL MEN. 
Our newand enlarged CATALOGUE OF PRA CTICA L AND 

Som N T I FIC BOOKS.96 pa�esl-.8vo. revised.to March 1. 1882 . a Cat" logue of Books on UYEING, CALICO PItINTING ,  WI':,\ V I X O .  CO'f'I'O .\" A N D  WOO I . II:N MA XUFA(,TUltE, 4to ; Catalogue of a cholce collection of PltAC'l'ICA L. S e I EN'!'IFIC. and ECONO M I C  BO()KS, 4to ; List of Books on 
STI';AM AND THE S'l"Ir.AM EN G I � E. MECHAi\" ICS. MA
CBI K ERY, and ENGIN I': Il:H.ING . 4to ; Lists of Books on 
PAINTI :\' G .  VA H N I SH f N G .  SIG� WHIT I NG. DRAWING. D " X'ORATIV II: AUT. etc.: E I., I�CT H.O-MET A I.L URGY. GoLU 
and SILVER WOIIKING, WATCH and CLOCK MAKING. etc. : D I ST I LL I N G .  BREWING, etc.; List of Books on M I N 
ING.  M I NING M A(,H I N li�RY. COAL,  etc . •  (to ; two CataJogueR of Books and Pamphlets on SOC I A l'. 8 CIENCE, 
POLITICAL E(,O � O il T Y ,  BANKS, PO PULA 'l'IO N ,  P A U PER
I SM. and kindred subjects ; a Catalogue of recent addi-
;!�g�)'�AOLUBO���� a�fw1:Jf:s�r;�t'OfSt:;,���'�ci(�o-ti� on M I':T A L  M I � I � G. M ETALLU ltGY, MIN I':UALOGY. A sSAYING, AND CB;EM rC.AL ANALYS I S, sent free to any one, in any part. of the world, who will forward his address. HENRY CAREY BAIRD & CO .. Indu
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.Manufacturers of " Matchless " Dump.Scraper. 
S. PEN NOCK &, SONS'  CO.,  

Kennett Square, Pa., and "'ort Wayne, ·Ind. 

$66 " week in your own town. Terms and $5 outfit 
free. A ddress H. HALLETT & Co., Portland, Me, 

BAR REL, KEG ,  
HOGSHEAD, 

AND Fan and Stave 
.. S tave MaChinery,. 

Over 50 varieties 
manufactured by . . !r..'j.. ,. ... _ . . . E, & B,. HOLMES, ,� , . ' ,I;, 
Buffalo, N. Y. Head Rounding. 

THE SCOVILL " POp': Safety Valve, 
S I 1U PLE.  R �L r A nLE, D U R A B LE, 

For Locomotive, Stationary. Marine, and Portable Boilers. Send for descriptive circulars and price lists to 
T H E  H A N CO C K  I N S P I R A T O R  C O . ,  

B O STON, !lIA S S .  

THE C O MMON SEN SE DR Y Rll.N. ·· 

In solving t.he true principle of se"soninl(, extracting the sap from the center by suction, rapid Circulation of air, with moderate heat, we olfer the cheapest kiln in 
�gft��ru�����n1�ig�:��si.nw���,��ig�rg�geg��ifc;C!� re-

S'1' .  A L BA NS M ' l" ' "  V O . ,  St. A lbaus, Vt. 

SEND To LON DON,BE RRY�ORTO 
--- P H I LA pA f O R -THE BEST BAND SAW BLADE 
WOOO-WORKING MACHINERY. 
�Universal Wood Workers, Planing, Matching, Moulding, Band and Scroll Sawi ng Machines, 

Carriage, Wagon and Whp.el Machinery. etc. 
B E N TEL, MARC E D A N T  '" CO. , 

HA.MILTON, 8HIO, 17. 1fI. A. 

� Series For 1 8 82. 
Ele&:'l'Lut Imported d.c�IJrnA, on CitroiiO.llos,(XXX board) in beQutiful colors" Gold 

At Sllver,Germun & French Flornls. Scenery nom tbe 
�:;:-�J�li:d�I![tC;!:,�����:!!����:yeBc�I�I���, ?6��� ..... 25Extra Large size E mbosoed Chro. 1'&...... mos,name in any style,lOc.Ag'ts 
make 40 per cent. 14 pl\cks of eitb�r for ((1. Our benutiful bound Book of lOC Styles,for 1882, 25e. Full �nrticnlnrs with every or-
deroBlank Carda at. wholeaale.()ARD MILLS Northford Vt. 

�titntifi t �tutri tllU. 
WIRE ROPE, BRlitCECCABLES, 'SFH IP R IGG ING ,  �{UlT-'$ 

T ramway Ropes, Cham pion Barbed Wire, etc. 
Office n n " Work. ' ( Send for \ Office nu" Wareloou�e : 

WILKESBARR�;, PA. \ price Ilst. / 87 LIBERTY ST., NEW YORK. 

M A C H I N E R Y 
of every description. 121 Chambers and 103 Reade Sts .. New York , Tn !!: GEORG J£  .PLA C �  MACHINERY AGENCY. 

T H E  WA LLACE  D I A M O N D  CA R B O N S. 
Telegraph, Telephone, and Electric Light Supplies. 

THE ELECTRI C A L  S U P P L Y  C O . ,  
1 U 9  Liberty S t . ,  N e w  Y ork. 

WATCHMAKERS. 

SPEAKI NG TELEPHONES .  
THE AftIERICAN BELl, n:LEPHON�; CODIPANY, 

W. H. FonnES, W. R. DnIV I<R, TH1W. N. V AlL, 
PresidMtt. Treaswrer. Gen. Manaaer. 

Alexander Grabam Bell ' s  patent of March 7, 18'76, owned by this company. covers eve� form of apparatus. 
i��lu�6fc� ��Crt1:'eh������r C:����, 'er!���gn��J�Ii.tf��I� corresponding to the words spoken. and which articu!o.-
¥g�ScfcJ���:i�l:e��� W!���ltst:�8�g�h �§:b��c�ri��;:i 
r::��11�\�:�i��� tga��:�'�ar:�:e�����fn�! i�i�hc�ab'I�� 
j��tcri�nfiBn:�dh:���n!eigreReBcg���8t��nC���ar��d �:rfiell�: 
t:}�J�o�������n�I��so�rBB:R� Ecgi���l\i::li:�:' ?;���� Blake. Pilelps, Watson , and others . 

!fe'i:��g�:S
ef��t�����: t��':�c1��,O:n�PS'ci��:}l�:8iems can be procured directly ur through the authorized agents of tile compa.ny. All telephones obtained except from this company, or lts authortzed licensees, are infringements, and the makers, sellers, and userS' will be proceeded agatnst. Information furnished upon application. Address aU communications to the 

A ll1E llI C A N  H'El. r. 'l'EI.Rl· U O N E  C O lllPA N Y, 
9ii M i l l, Street, BOSI.O)I,  ll[ n ••• 

BOOKWAlmm ENGINE. 
Compact. Substantial. EconomIcal, and easily managed : guaranteed to work '""'"en and give full power claimed . Engine and Boiler complete. including Gov� ernor. Pump, etc., at the low 
f"iitooAsE I 'OWER . . . . . . . .  $240 00 
4J.2 " • •  . . . . . . . 280 00 
6l!; . . . . . . . . 355 00 8% "  . . . . . . . . .  440 00 or Put on cars at Springfield, 0, 

JAMES LEFFEL & CO., 
Spl'ingtleid. OhiO, or 110 Liberty St., New York. 

----------_ .. _- ------

Rub b er .  
Manufactured in any desired form by 

'l'H E  R U B n E R  V O ll1 8 A N I ) J EWEI. It Y  C O . ,  
33 IH CI'cer S t . ,  N e w  \ 01'1 • •  

Estimates furnished and correspondence solicited. 

Steam Fitters' & Plumbers' Suppl ies .  
S'I'URTEV A NT' S F A N  B J .OWERS. 

JOHN S. URQUHAR'l'. Successor to 
ALBERT BRIDGES, 4G Cortland Street, New York. 

P-AYNE'S AUTOMAT I C  EN(;INES. 

Arrester. 

o 
'<!' CO .-1 
"1:S <D ..;;J 
� "" '" � 

ll c l i able, dura b l e. ntH\ ecol1omicn l . will f'Ul1'l'l.ish a  
horse power with one-third ''''<8 fuel and water than a;n;y other 
<WIVne bmlt not fitted with an automatic cut-olf. Send 
��rc���ustrateJt 

C,��l�:.ey�'j," l; fgh�§�rmation and 
Box 1 � 0 7 .  ()oruing, N .  Y . 

EhErlITRI IT hI (}HT�IIiQ.M...SONJl<H01,J?J:.Q.�SYSTEM 
O F TH E ARC TY P E  EST I MAT E S  
G I VEN & C O NTR ACTS M A D E  <-

63 1 A R C H  5T. P H I LA D E LPH I A PA. 

$72 A WEEK. $12 a day at home easilymade. Cost ly 
outfit free. Address TRUE & Co. , Augusta. Me . 

BE! TTY'S �:gt��yS;';ns;fJ':d���';d �l����' �;'t�Fs 
free. Address D nllicl F. Bcnt t y ,  Watthhig-toll, �. J .  

VIO L I N O U TFITS 
Consisting of ViOlin, Box" Bo .... 
and Teacher, sent to any part of 

the United States =J�;��:�� on I t o 3 d ays' trlal 

I before bnying. 

BAT'fERIES. WIRES. MAGNE'fS, INSTRUM ENTS, TELEGRAPH AND ELEC'fRICAL SUPPLIES. CATALOGUE FRU. C. E. JONES 051; BRO., CINCINNATI, O. 

CORRECT TI M E ! 
Jf you want the Best Time Keeperforthe Money that 

can be bought anywher:e in the World, get the 
LANCASTER WATCH 
Sold by Jewelers throughout the United States. lis 
16 grades are not the lowest in price but the best for 
the money. All Quick-Train 11 ·plate Movements. 
Established ,874. Ask for the LA NCASTER, PA., QUICK-TRAIN RAILROAD WATCHES. 

F<>� 
Heavy :Punches, Shears, 

BOILER SHOP ROLLS, 

R A D I A L  D R I L L S ,  E t c .  
S E N D  TO 

H I LLES &. JON ES, 
W J ].lUINGTON, DEL. 

" B L A K E ' S  C H A L L E N C E " R O C K  B R E A K E R .  
Patented NovembeI' 1 8 ,  1. 819. 

For !l'l n cndatll R o n d  making, Ba! ! asting of ltni l l'OIulso Cru8hin� O I'CS, use of 1" 011 FU lon nces, 
:��il' ,!;,�i�:!lli��e��'i,g�d °ljl;�:����f�ii���s�:a �,;'f;�'h��gJrl'�:io�.r.e61ri�!�=�o"��f 
}o'itst Class Medals of Superior-ltv awarded by American Institute, 1879 and 188(J. 

ll I,All E  C U U SHElt C O . ,  Sole Makers, !'iew H aven, COIlIl. 

SIBLEY COT.L'F.(j E of M'F.rH ANIC ARTS, 
CORNET.I. IINJVERSIT V. Entrance examinations will be held June 12 and Sept. 11,  1882. For the Register and Catalogue just issued contain

ing reorganized courses of instruction, Scienttfic and Practical, including J)raughtln�, Machine Construction, 
G!:>��I�:I���� 6�Oc�:!iL�PlJ�I�E�:lTY, Ithaca, N. y, 

New and Valuable Oil :'r for (,oose Pulleys . 
Its use on Loose Pulley. will prove 

�\[.,"d bf�oe:�b���' toef��!��M�m; one filling. Price from 25c. to 75c. 
��c�;·lc��lllftl;:ed'I��e't',::·ila�y�t�fj of pulley. Seud for catalogue. etc. 
V AN Dnz Ii;N & TlFT. CinCinnati, O. 

Mention this paper. 

DR U N K E N N ESS E·ASI LY C U R E D .  
3.000 Cures with the Double Chloilde of Gold Remedy. Books free. L I·:SLH: E. KF:EL EY, M.D., Surgeon 

C. & A. R. R. . Dwight. I I I . ,  U. S. A .  

ICE MAKING MACHINES, 
COLD AIR MACHINES,  

F o r  B rewe r s ,  P o r k  Pac kers, C o l d  Sto r
a ge W a re h o u se s ,  H o s p i t a l s , etc. 

Send for ILLUSTRATED A N D  DESCRIPTIVE CIRCUI,ARS. 
l'ICTET A It'l'rFIC I A I, ICE CO. (Limited), 

142 GloeC D \vicb SU'p.et, 
J�. O. Box 3083. New Yorl. City, N. Y. 

V ACCIN ATION OF ANIMALS.-BY PROF. 
Pasteur. An address before the International Medical 
�?Xft,��ti!i�.:'fb�fi�a �g\�: �r��':n�;:���t��n��i��rrilI diseases In animals. Contained in SCIENTIFIC AMELtI
<'AN SU PPLE.mNT, No. 300. Price 10 cents. To be had 
at this office and from all newsdealers. 

RUBBER BACK SQUARE PACKING. 
BEST IN TH E W O R I.]). 

For Packing the Piston Rods and Valve Stems of Steam E n g i nes and Pumps. 

B repre'ents tbat part of the packln� whicll. when In use, Is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufllcient pressure to be steam-tight; and yet 

oreates but little friction. . This Packing is made in lengths of about 20 feet, and of all sizes from ;,( to 2 inches square. 
• J O H N  H .  CHEEVER, T,·eas. NEW YORK BELTING III. PACKING C()" 29 Park Row, New York. 

SPEC I A L NO TICE.-Owi!li to tloe recellt Irl'eat fiI'e iu tloe " World" Bulldiulr, OUI' office bas been .-eilll,vi,l.l a!,. a\io,"e. . .  , . . 

:a L.A.ST_ 
IRON REVOLVERS ,  PERFECTlY BALANCEb, 

Has Fewer Parts than any other Blower. 
P .  H .  &, F .  M .  R O OTS, Manufacturers, 

CON N E RSVI LLE, I N D. 
S. S. TOWNSEND, Gen. Agt. , 6  Cortla.nd St. 8 Dey St •• 
COOKE & CO.,  Sellinq Agts . ,  6 Cortla.nd

'
Street, 

JAB. BEGGS .. CO.,  Selling Agts. 8 Dey Street, . NE'VV Y<>�:K.. 
SEN D FOR P R I CE D  CATA L O G U E. 

Ceo .  W .  Read  & Co . ,  
Manufacturers of and Dealers in 

MAH O GA N Y, 
And all Foreign and Domestic 

Os. bi:n.e't 'VV"ood.s. 
SOLE MANUFACTURERS 

CUI' A N D  PRESS DInED 

T' H I N  L U  M B E  R ,  
FOR 

CIGA R  B OXES, 
�a:n.e1 S tc>ok, Eto., Eto. 

M i l l s  Rn d Wnl'erooul s :  

1 86 to 200  Lewis St. , New York. 

WIrHERBY, RUGG & RICH A RDSON. Manufacturers 
o.f l atent \\ood W0rking �'l achlnery of every description. Facilities uL.urpassed. Shop formerly occupied by It. Bai l & co., Worcester, Mass. Send for Catalo�ue, 

$5 to $2U Per day at home. Samples worth $5 free, 
Address STINSON & Co. , Portland, Me. 70 ALL NEW STYLE ()llROMO CaTw, beauUlul do

signs, name on lOco Ele,ltsnt new design., tb. 
handsomest pack ever laid, 5 Owith name lOco 01'" 25 Extra 

__ lat ge Chromos lOc. Gordon PrllltlnJt Co. Northford Ct.. 

Horizontal Steam Engines , �. For best AutoDlatic Cut-oil' 0\' . 
Plain Slide  Valve of Sn-

.� I . . I,erlor ()eslgn, 
'" . . •• ,," 

Complete In EVHY Respect, . . •  
ADDRESS 

LAMBERTVI L L E  I RON W O Il K S, 
LA IlI BERTVI LLE, N .  J. 

C R AT E F U L- CO M FO R T I N C .  

EPPS'S C OeOA 
B R E A K FAST. 

. . By a thorough knowledge of the natural h,ws wbich govern the operations I)f digestion and nutrition, and by a careful application of the fine properties of well-selected Cocoa, Mr. Epps has provided our breakfast tables with a delicately fiavored beverage which may save us · many heavy doctors' bills. It is by the judicious use of such articles of diet that a constitution may be gradually built up until stron9, enough to resist ev�ry tendency to 
�!,��a:�. us l:'��dd;et� a1iac�b;�er�:��dl��r:rrB !O!t��1 point. We may escape many a fatal shaft by .keepinll: g�����h�� 'f:�!nf�r'�6�llw1� vE�r8a���t� and a properly 

Made simply with bollln� water or milk. Sold in tins only (� lb. ,  and lb.), labeled 
J A M E S  E P P S &. CO . ,  

IlUMI.EOI· ATJlI() ()][EMISTS, 
London, England. 

V�'f;DEIt'fi�E'li'? Chicago Del.ots, SMJ '1'H & 

�ENCILS, HOLD .:RS, CA SES, &c. 
The C A L L I ·C R A P H I C  Pen . 

A GOLD PEN and RUBBER HOLDER. containing 
Ink for several days' writing. Can be carried in the 
�'l:'��re tJ���:eg:�h.:;�ri��V!t,aWtr'1'l '!"�[hr:.rs°

n
s 

M A B I E ,  T O D D  &, B A R D,-180 nROADW A Y, . NEW YORli-. Send for Price-LIst, OUR GOODS ARE SOLD BY jj'mST-CI,ASS DEALERS. 

PATENT QUICK 
Adj usta- b l e  S t r o ke 

S H A PER S 
Can be tlH tDged while In Dlotlou • 

E. GOULD & EBERHARDT, . NEWARK, N. J. 

© 1882 SCIENTIFIC AMERICAN, INC
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t l 1 ", i d." PaRe, eneh· i n sert i o n  ... .. - ,. �  cen18 11. l Ine. 
B.u'l' Pall'e. eac h h' ''t H' t i o n  - - • 5 1 . 00 n l i n e . (About ei�ht words to 8 l ine . )  

j'tit'ut ifit �tutri tau'. 
__ ____ 0. _ _  • •  _ _  

Lohi[h Valloy Emory Whool Go. , 
LE�XG-�TON', P.A... ,  

MANUFACTUUEItS OF 

[APRIL I ,  1882 . 
SUPPLIES FROM 'HYDRANT PRESSURE the cheapest power known. Invaluab le for b l o w i n g Church Or�ans. running Printing Presses, Sewillty 
Muchines in Households. I!}ngravinq_ may head ad1Jertisemellls at. Ihe same rate 

per line, by mcaBUremenl ,  as the leller pre.ss, Adver
lisemen18 musl be receil!ed at pubticati(Jll OifiCf as earty 
as T hltrsday morning to appear in 1UXt itsIJt. 

g���.inarl�:tI��nee�: &�ri-�� EUERY AND OORUNllUlI WHE�LS, ���IJ' ��um� s�a:k?e���.rc IU 111 E Li9hts, Elevators . el c. It " BUCKEYE� AND GRINDING MACHINERY. ������I��:h���;?e'��?,:.r�':,� 
WN MOWER gineer. explosion, o r  delu.y� LA . For ""ale by C OO K  E & CO., No. 6 Cortland �t . . N "w Y ol'k ; gRI��trrsin��f��9��s�on';,'i,�� �i�� Ia-���k��� .. ::,s���t run· R. W. REX F ORD . No. 1 1  N. 61h St .. l'hlitldelphla, J>R . ;  �ompaet. steady : will work 

STR'OTLY FI RST CLASS, Ill . F. l' E R lt Y, N o. 4 3  So u t h  C n n n i  St .. C h icH.go. J I I . ;  FOX, Ilt any gw,.?�re Oorb w,,:ter 
!lI A � 'l' .  F O O ,.. & C O . ,  COR B Y & CO.,  N o .  3 1 �  l'iOl·th 'l'hll'd St . ,  i"t. I,cnt is, 1'10. ; • :��:�a; 4-ho'r:: �owel��sd 

!Spl'inldielcl ,  Oh i o. llERRY & i'LACE l\i A C H I N EltY CO . . 323 iUal'ke., �I''' I capucity up to lV-horse 
� _________ S_en_d_fo_r_e_._t_al_O_g_U_e._. _ Sn n  Frnncisco, Cal . ; EXCnSIOR MF�.:..�� �

l'S I .:..I'Olli 8, M� pO�rt'E B7i��slrs,":.Tr: �O�R cS�.��:�a������.to 

O P E RA G LASSES ���g���8'B�¥����[:�:: I Tliernw1Mters, and Compasses. R. & J .  HEC I .. , FRIEf)MANN'� l'A TE N T  I N J EC'l' O It, GOLD MEDAL, PARIS, 1878, IRIDIUlYI : 
ar-
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: Bo I- I  e'lr'HEFRESTe e d e r BroBakAtKasEt RC'OsCO B . ; THE HARDEST METAL KNOWN. 

Address Box 178, Montclair, N. J .  

ROO FI NC. 

IN 'J'HE WORLD, 
Si m ple, Itel iable, Illlci Effective, 

40,000 IN A CTUAL USE. 
NA'!'HAN & DREYFU S ,  

Sole Manufacturers. NEW YORK. 
Send for Descriptive Catalogue. 

COLUMBIA BICYCLE 
Send lie. stamp fol' i llustrated 
catalogue, with price Iisls and full 
in formation. 

fils W I.Ht t e,-eI'Y hoy wants a

.

'lIl 
what e ,-cI'Y man ought to have. 

�'or steep or flat roofs, Applied by ordinary workmen . u.t one-t,hird the CO!olt of tin . Clrcu lar� and samp :eiol free. T H E  PO PE M ' F'G CO . ,  Agents W ant,ed . �'. NE\Y 3:� J ohn Street. New York. 

• 'II(DUEBER'!l4M;I�!�il 597 ;a:l:n St. ,  Boston, Blass. 

Cameron Steam Pump. 
x>eP.A..� C> I!3P  , 

OVER 30,000 IN 11"'};. 
. Specially adapted for use In GOld . , SHver. Coal. and 
' lr��:��eIJ:�T�h��n;�:� ����t��trt�r::sn� �l��t;��r:� position, or Phosphor-Bronze, PRESSURE MODERATOR 
; THE A. S. CA�IERON STEA�I PU�I P WORKS, 

Warranted absolutely pur .. 
COC()o., from which the excess of 
Oil has becn removed. It has tll1'ee 
timNJ the strength of Cocoa mixed 
with �tar(:h, Arrowroot or Sugar, 
and is t lll:refore far more econom i 

cal. It i �  delicious, nourishing, 
strengtlwning, easily digested,  and 
admirably adapted for invalids as 
well n,� for per�otls ill hcnltu .  

Sold by Grocers everywhere. 

W. BAKER & CO . ,  Dorchester, Mass. 
THE J .  L. MOTT IRON WORKS, 

s s  nll d 11 0  neel"" " 1l St., New York. 
llem n.1'C!"iI ' H  Put-cnt " 'n . tH' C l ose',� used almost exclusively in all fine work. Jh,'Jll n l'cst'", Water 

��g�g�res�atr:�I�:� I��d( ��'�!�h��:� ;.�{ �l�!��.��,jl�inf.;i ,��a Un.l h" unequaled for beauty and cJeanline�s, Saui
tnl')' t � o o d !"i  of all kind:-\. 

Not attacked by ncid", or " Bu Ll i e s ;  1I0t oxidized in t b e  ail' ; n.hnost iufusible. Manufactured under John Hol land's process (patented May 10, ISS!) by 
THE A n ERICAN IR l I I l  Ll\l CO. , 

S. E. COl'ner Peal'l and Plum Sts., Cincinnati, Ohio. 

M A C H I N I ST S' T O O L S .  
NEW AND IMPROVED PA'l'TERNS. Send for new i l lustrat.ed catalogue. 

Lathes ,  Pla l l ers , Dr i l l s ,  &0 . 
N E\V HA.VEN IU ,\ N U F A. C ' I ' U IU N G  co •• 

. " e w  J l aveu, Conn. 

D O U B L. E:  
F O R  B O I L E R  F E E D I N G  op el'aie iJ ,f,'J on. ](andre 

.qll. W I L L  L I t:=' T  H O T  WAT E R  
/J1/4,s,s _ ¢en,) '10":'N�ir�':,��D '-'Ii' O F F I C E S ' A N D  WA R E R O O M S  "'--' 

SAV E S  

20 t o 50 
����D�N, 12�; & C:�����N :�s,� ��I�:��,K��9 ;I:!����;, 

I 
FOOT E A S T  23d ST., NEW Y O R K . e,:;.d·�I�:��n�?�,� At;r �S�lt��·iiG:;r��:���;!It��'f�"tur- I 

USE iU A C H I N E lt Y  WIPER CLO'l' H S. Wheels and itope f('r conveynt! pQwel' long distances . I -�----H--A-R--T--F-O--R-\-D------Made by BROWN M'F'G CO., PrOvidence, R. I .  Send for circu lI'. . 1 - -- --
STE A M B O I L E R  per cent. 

I" 

Gas B i l ls 
w hel'e they 

a m o u n t  to 
0 \'(' 1' $ 1 0  
per month. 

Snltable for 
Residences, Factories, 

stores, Churches, ete. PilLlID J 879 
Every Moderator sold under 

on1' guarantee. Money l'eflln(led 
i f maehine fai l s  t o  l'eg'ulat,e and 

save gas as stated. Send for Price List. 

H O W A R D  M F C .  C O . ,  
364 Broadway, New York. 

1 - -- -- - " 
"'M. A. HARRIS. 

I'  ltC/V I D E N CE, R .  J .  ( l' A R R  STREET) , Six minutes walk West from station . Ol'i crilllll alld O n l v  bni lde .. of tbe 

H A RRIS-CORLI�S ENGINE \Vi l h  Jl aJ'l'is' '·n t e n ted IUl pl'o'V c m e n ts, 
f.· u ... 10 t o  1 . 000 II . 1'. 

W A T C H M A N'S I Mproved rl'ime Detector. 
�i��m��l?ilat.!'n��� ltik 
6-7-SlI-81. Beware or 10-Stevens' Roller MI" l ls fringements. rl'his In� 

, ��r���n��� S�fP�fa�;:;��. :h'OR Inva.luable for all con · 
GRADU Akan!!t�YdCe;c��I!el�! GRAIN, E�l�i����f�lg�l� 'I' H E  J O H N  'J'. l'i O Y  £ 1l1 F G .  e o ., H IlDi. lo,  N. Y. P. O. Box .!875 . .112 Bre&dway. New York. 

��������ir����r���:J,;.�},�� J���: Ttl�nsta�V !c��! del�dJ �r�I q�e� Feeder pl'oves its superiority ovel' other machines now 
WILLI A M  R PO itT In use. Send for Il lustl'Rt'l,c,\, Circular ,\nd price list. 

ON 30 

Pon o r  Panel Plan: I �Ianufaetured by  J A 1UE� J £ N  K �, D et .. o. t, Ill ich. 
er. ).or geoentl use ! - - -

----
In Door Shops. Box . and FUrniture Man- I ufactorieR. For Plan-

I Ing Door P a n  e I s .  CIgar Box Stuff, and FUrniture work, it I has no equal. We use the Ellis three part -Box and a e d  steel pressure s t T O  n g ERICSSON'S 
N HW Caloric PnmDin[ En[iu8 

FOU. 
I I W �; L I , I l\ C � '"  A N I) CCl IJ NTIt Y �EATS. 

DAYS' TRIAL ! ��IJ!ldl�:e�n�ap��.�����.mcr!:c�en���r�rrJ�n����re� Absolutely sale. Send for circulars and price lists. 
We wi l l l'Send on 30 D ays' Tl'lnl 

Dr. Dye's Electro· Volta.ic Belts, Suspensories, DELAMATER IRON WORKS 
c. H .  UELAllr A TElt & co .• Proprletol'8, 

l" o. 10 Cortlandt street, New York, N. ) .  :"l;.�rin�tt��;" ����,:,��
l

ll·:tWn�:'('I�:s?Vi t,:tl'i��� 
11fso ��ediZI"��I����P8�n, H;t�!�!�Y8��? ]�f��,I" ():ria Kidney 1'1'nnbl cs, a.nd nUl U Y  othcr dil!iCRses. llIustl'Rted pamphlet free. Address VOLTAIC llELT CO., lllflrsh all, Mich . 

WATER ELEVATOR, OR STEA�I JET PUMP. 

L I Q U I D  P A I N TS 
A �nE�TO� ROO FINn. 

A ,.. U ",..'I'U'" lUl l  LEn.  CUVERINHS. 
A S lm�'I' O l'S  1 , I � t N H FELT, 

A i" IU';S'I'OS i"'J'EA l\l l'AC J( t N C ; ,  A!i;nESTU� WH:K l'A C K I N C� 
A l'S UES"O'" FI,A T P \ CI{ TNH, 

A SnE�"O", itr n ,I,IWA RU, 
J\ � Jn:�TOi" C�A �K ETS, 

,\ � U ""'''Ol'S ;';HEATHIN W,,", 
C C l A 'l' I N (> S, CEl\lENTS, Etc. 

DeSCriptive price lists and samples sent free. 
H .  W .  J O H N S  M ' F ' C  C O . ,  

87 M a i d e n  L a n e, N ew York. 

Jarvis Furnace Co. Patent Setting for Steam Boilers Burns Screenings and Slack Coal without Blust. Nu. 7 4  11iver St., Boston ; No. 92 Liberty St, . New York : No. 70!1 Market St., St. Louis ; No. 18 second St., Baltimore. 

O PI U M MORPHINE HABIT. 
No pay till cured. Ten years established, 1 ,000 cnred. State case, Dr. 
J\larsh, Quincy, Mich. 

- . _-- -------- ----_. 
SHEPARD'S CELEBRATED $eo 

�crew C utti ng Foot Lathe. Foot and Power Lathes, Dril l Presses . 
. ���f��'!r�:t Jj�ft:�B';g'!��.lli';e"��1 ���; 1tIfL4:1"-...,1l J�tght " C;ns Machi n es, etc, Send for catalogup of outfits for amateurs or artisans. Addre •• 

H. J .. S J l E I'A lt D  '" CO • •  
� •• - W & S43 We.t Front St.,Clllclnllatl, O. 

Inspection & Insurance 
C O M P A N Y . 

11' , II , F R A N K IJ I N , I' ,  P res' ! .  J, HI . ALIJE N ,  P res· l .  
J .  13. P Il� llCE .  Sec ' y .  

Ie; N ATIONAL STEEL 
TUBE CLEANER For cleaning Boller Tubes. Saves Its cost every time I I  is used ; Indorsed by best Engineers. A�besl.08 Ilr aterilll�, Fibel', l\li l i bonl'cI, 

Packiojt, and (� elncllt.  Address CHAT,IlU;RS S I'EN C E  l,OIH t'A N Y, 
2S John Street. New York. 

RO C K  D Ri l lS & A I R  C O M P RESS ORS 
1 I N G E RS O L L  R O C K  D R I L L  C D .,  PAR K P L A C E:  N E: VIf  'YD R  I Pyrometers, ���n:-bi-W-ol-t"-�-I I��t�\pef. Boiler Flue •. Snperheated Steam, Oil Stills. etc, 

HENRY W. BUJ�KLEY, Sole :I1 anufacturer. 149 Uroallway. New York, ---------
THE PORTER-ALLEN 

H igh Speed Steam Engi ne .  
aDDRESS 

S O U T H W A lt Ji.  F O l J N D ltY & llr A C Il I N E  ('0 .. 
430 Wash i n gton Ave., l'bi l ncl e l pb i n., I'n. 

PLANING AND MATCHIN G l\IACHJN�;. " ..., , � . 
;: z �  
� :; :<l 0: :1, 0 
(t> a � 
� ;-'  '" 
� g �  r g r, 
z'; Ci � � Special Macblnes for Car Work. and tbe latest Improved Wood Working MachInery of all kinds. ------�---------------- - - - --RUPTURE 

fj THE  MEDARTPATENT WROUGHT R I M  PU LLEY ' "  �51 THE L I G H TE ST "STR O N G E ST ,  NO S H R I N K A G E  STRA INS 

PERfECT BALANCE .  
C· -- ULLEY INTHE . ' THE CHEAPE S2 P -= ..,  MAFl'KET 

ANY S I 2E OR. ""C r  STAAI GHf OR CROWN£i)i I G H T O R  LO O S E  S PL I T  0Rl 
W"OL[ S I N G LE o a u B L E  O R  TRIPLE. ARMS. L A R GE PULl[ Y S A SP(C IA I..Tv 
THE H A ATFORD E N G I N E E RI N C  CO H A RT F O R D  C O N N .  ° : °  

PRINTING INKS. 
THE U Scientific American " is prinLed with CHAS. ENEU JOHNSON & CO.!S INK. Tenth and Lom
bard Ste. Philadelphia, and 59 Gold St., New York. 
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