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THE DECLINE OF SCHOOLING. tion, the unsuspecting farmer shows the beast, and the fel-

At tbe recent meeting of the New York State Teacbers' low decides that it is not his, and then he returns to his 
Association, the report of tbe Standing Committee on the partner and describes the animal to him minutely. No. Two 
Condition of Education showed tbat, notwithstanding the goes to the farmer. and nfter proving by his thorough 

,steady increase in the population of our State, the number description that he is the uwner of the animal, says he cnn
of children in daily attendance upon the public schools is not take it away. and offers to sell it at a bargain. The far
declining. The decrease was attributed by the chairman mer buys, and in a few days the rightful owner comes along 
of the committee to "the increased demands made by manu- and claims the animal, and of course the farmer is out just 
facturing interests." by which was meant, we presume, an so mIlch." 
increased employmcnt of children in factories. If the victims of these swindles were mere mechanics or 

The less3ning number of children in school is not peculiar other artisans not generally interested in the ownership of 
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H=. =_=_=_ to New York Sta.te or to factory towns. At other teachers' cattle, it would be easy to provide a remedy for the wrong 
gatherings this summer the same condition of things has here complained of. Some Eastern Congressman might be 
been noted and variously commented upon as being more or got to push througb the National Legislature a bill to pre-TERMS FOR THE SCIENTIFIC AMERICAN. 
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deplored. bought and paid for under the circumRtances described. 
The general feeling seems to be that the schoolmaster is But that remedy is barred by tbe fact that the innocent buy· 

losing his grip, and that the country is likely to suffer in ers are also cattle owners, and occasionally cattle losl.'rs; 
consequence. That the scbools are or can be in any way to and they would not like to have the general secuI'Ity of their 
blame for tbe declining popular interest in schooling, the property in cattle unsettled for the sake of guarding them 
scbool authorities are naturally not disposed to believe; nor from possible losses in an occasional over-promising pur
does it seem to occur to them to think that their apparent cbase. Estrays would be altogether too numerous, and the 
loss of influence may really be an indication of the spread trade in them too lively under' the action of sucb a law, and 
of juster views than formerly prevailed of what is proper Congress would be promptly overwhelmed with rural pro-
for youthful culture tests against it. 
. To say that fewer children" of school age." in proportion Seein� that the evil cannot be cured by legislation, we 

to the school population, are now to be found any day in can only h(lpe that education tbrough experience will suffice 
scbool than was the rule twenty years ago, is very far from for the purpo�. Two 01' three" innocent" purchasers in 
saying that proportionally fewer childr�n are being properly any neighborhood, with subsequent loss, should be enough 
educated now. The legal" school age" begins in this State I to " protect" tbe community from any further imposit ion 
at three years. Formerly the custom was to send little boys of that sort. If more farmers were patentees-as they 
and girls three and fOllr years old to the publie school; and onght to be-the same rule would suffice equally with 
such is largely the custom still among tbe poorer classes. respect to the "innocent" purchaser of patented articles 
With well-to-do people, we are happy to believe, the sending from unauthorized sellers. 
of such small children to school is becoming more and more ------... �'� ...... , � .. -------
the exception. The growing feeling is, that even when the A LABOR STORM-CENTER. 

school house is kept in a condition sanitarily fit for the The city of Pittsburg may jUHl now be regHlded ItS oecu-
reception of infants-which, we fear, is rarely the case- pying the position of a labor storm-center. Southwest. at 
the beginning of school life had better, for the cbildren's Cumberland, Md., the coal miners have for five months been 
sake, be put off until they are six, eight, or, when home engaged in a strike against a rcnuctioll of 15 cents per 
conditions are right, ten years old. For this reason a vast ton in mining coal; southeast, aud at the gates of lhe city, 
multitude of cbildren, whose educational prospects are the the miners in the famous Pan Handle gas coal region, have 
brightest, are now kept from school. If the school work been idle since April first, striking against a reduc'tion of 
were differently planned and regulated, it might be better one-half cent per bushel; northeast, the miners are disturbed 
for some of these cbildren to be in school a little every day; and inclined to strike for an advance of 15 cents per ton; 
\.Jut not under present conditions. The fact that they are not west, the miners of the Hocking Valley, 0., region are 
in scbool, however, must not be taken as evidence that popu- striking against a reduction of 10 cents per ton. Worse 
lar interest in education is decliniug, or that popular educa- than all, the great iron mills of the west and northwest, 
tion is likely to suffer for it. As a rule children who bcgin after a brief stoppage. through strikes among the iron 
serious school work at eight or ten years of age are as far workers, have started up, agreeing to pay their men the 
advanced in their studies at twelve as tbose who begin at scale of prices" which shall be fixed at Pittsburg." Tbis 
three or four, and usually they are both- pbysically and makes of the latter city tbe battle ground of the existing 
mentally in better condition for instruction. iron strike. Since June 1st, an army of 10,000 idle iron 

Not so satisfactory is the frequent cutting off of the other workers have been upon the streets of Pittsburg, and her 
end of the period spent in school; and yet even that is not proverbially smoky atmosphere has given place to one as 
an unmixed evil, as the schools are usually conducted. clear as New York or Brooklyn possesses. In Pittsburg 
When the free school system was first developed, the belief are the main offices and headquarters of the most powerful 
was general that schooling was tbe one tbing needful to labor organiZations in the world. The Amalgamated Associa
enable young people to get on in the world; and it was a tion of Iron and Steel Workers includes operatives in nearly 
common thin� for parents to make great sacrifices to keep every iron and steel mill from Maine to the Rocky Moun
their cbildren year after year in school, only to find in the tains, and poss esses a membership of at lea,t 50,000. 'l'he 
end that their sons were too old to do boys' work, and too Knigbts of Labor, with a membership of from 15,000 to 
proud to begin at tbe bottom of any trade or other industrial 20,000, comprises all manner of industries ('jther than iron 
calling and work up. They must do sometbing more and steel; tbe Miners' Association possesses 12,000 members, 

PAGE genteel, and crowd�d into the towns and cities in pursuit of all coal miners. In addition. there are the telegrapbers, the 
I. ENGINEERING AND MECHANICS.-The Panama Canal. By clerkships and quasi-professional engagements, in which a glass workers, and other trades unions, whose largest mem-

MANUEl .. ErsSLmR. I.-Historical notes.-Spanish Discoveries in 
Central America.-l£arly explorations.-Nicaragua projects.- little present salary was accompanied with extravagant ex- bership is found in the same city. It is tbe demand of the 
Panama railway, etc ... . . . . . ..... . ..... . . . .... . . ......... ..... . . . . .. .. ... 5485 pectations seldom or never to be fulfilled. Others as un- iron puddlers-members of the first named organization-
�,;:�r;::�/�:�:i���:����e

·fi����·�.:_:.'B�;;i�'� · i������·d .. ��;;,� 548
6 wisely pressed on in their school course, mortgaging their for 50 cents advance per ton in their wages, whicb brought 

pound beam engine. . . ............ ....... ... .. .................... 5486 future to prepare themselves for learned professions, vainly about the existing iron·workers' strike, a disturbance in 
w��;��-�::u�::.� .. ���� ����.���.�U.l����:��: . . �.
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was publicly demonstrated by breaking the glowing lamp 
in the midst of highly inflammable sluffs. Yet. in the case 
just referred to, a defecti ve lamp came very near starting a 
serious fire. The lamp was in use- in a cellar, and except 
for the fortunate entrance of an employe, the fire migh t 
never have been explained. He found the wires of the 
lamp-a Maxim lamp-white hot, with their paraffin coat
ing blazing up against the beam and floor above. A well
directed hatchet stroke severed the wires, and the fire was 
stopped . An examination 8howed, according to the state
ment of Mr. McDevitt. Superintendent of the Insurance 
Patrol, that of the two wires, the one that enters the side of 
the brass shell below the glass globe in one of the lamps. 
and which is supposed to be firmly held in place there by a 
drop of solder, was not in fact so held, but seemed to have 
he en loosely tied to the shell with a bit of copper wire, and 
to have dropped down from that imperfect fastening, cro;;s
ing the other wires and establishing electrical connection 
with it. Both wires were. of course, white hot instantly. 
They were covered with a heavy insulating coating, mainly 
composed of paraffine, and that substance burned at once. 
But for the timely discovery of the accident the entire estab
lishment might have been destroyed. Upon a careful 
inspection being made of the other lamps on the premises, 
one or more was found in whieh the wire was simply tied 
on, and two others from which the drop of solder had been 
melted away, or else had Ilever been there, so that the wire 
was loose and liable to fall at any moment. 

Thus we see in one city, and within a few months, each 
of the types of electric lamps has been the cause of a fire. 
However safe, as compared with kerosene, t.he electric lamp 
will bear watching. 

.. ,.,. 
THE ABSORPTION OF METALLIC OXIDES BY PLANTS. 

The Journal uf the Franklin Institute for July contains a 
detailed report by Mr. Francis C. Phillips of a series of ex
periments undertaken by him to determine whether any inju
rious effects are produced upon plants by the presence of 
certah metallic oxides in the soil, and whetll€l' healthy 
nlant3 will absorb such oxides througb their roots. 

Tile experiments of Dr. Freytag. at Bonn, quite positively 
indicated that growing plan ts would take up mineral poisons, 
and that without injury until a limit of poisonous concentra
tion was reached, when they rapidly withered and died. 
The plants showed no discriminating or selective faculty, 
but took up any matter in a suitab,e condition. Other ex
periments in Germany have since contradicted the results 
arrived at by Freytag, and so have certain tests with Paris 
green reported by our own Commissioner of Agriculture. 

Mr. Philli ps experimented with carbonates of zinc, copper, 
and lead, and the arsenate of lime, compounds which are 
almost absolutely insoluble in water. The plants were 
geran iums, coleas. ageratums, achyranthes, and pansies, 
which were selected not with reference to any speci;:tl pecu
liarities of the plauts, but for the reason that there were 
thousands of other plants of the same kind, and all equally 
advanced-in-growth, on the tables of the greenhouse, which 
afforded an opportunity for a close comparison of those 
grown upon poisoned-soil with others grown under normal 
conditions. 

The conclusions arrived at by Mr. Phillips are: 
1. That healthy plants grown under favorable conditions 

may absorb through their roots small quantities of lead, zinc, 
copper, and arsenic. 

2. That lead and zinc may enter the tissues in this way 
without causing any disturban ce in the growth, _nutrition, 
and functions of the plant. 

S. That the compound� of copper and arsenic exert a dis
tinctly poisonous influence, tending, when present in larger 
quantity, to check the formation of roots, and either killing 
the plant or so far reducing its vitality as to interfere with 
nutrition and growth. 

In the case of the heavy metals, copper, zinc, arsenic, and 
lead, it seems to be probable that their oxides may un der 
certain circumstances become deposited in the tissues of the 
plant. . 

TheRe result@ have a direct bearing upon the conduct of 
many industrial operations involving these metals. If crops 
may become hurtful through the absorption of poison ous 
elements ill the soil, the greatest care should be exercised to 
prevent the dissemination of these metals by the vapors of 
smelting establishments and the like_ 

...... 
ACCURACY IN TELEGRAPlJING. 

When the telegraph was first established, with a new sys
tem of representing words. and of necessity employing ope
rators n pw to the business . there was reason enough in sup
posing that a large allowance should be made for operative 
errors. Under the conditions then existing the stipulation of 
the telegraph companies that they would not be responsible 
for mistakes unless the message be repeated was not 
altogether unreasonable. That the public should submit to 
the same one-sided regula tion , now that telegraphing is no 
longer a novelty, is simply absurd, or worse, since it allows 
the companies to shirk th e proper consequences of employ
ing un(ler paid and incompetent operators. At current rates 
there is no bURiness that can better afford to furnish the best 
of servants and service than telegraphing, and with the 
present. development of the art there is no more justice in 
throwing the presumption on the �ide of inaccuracy and re
quiring the public to pay two prices to in sure the correct 
delivery of their messages than there would be in applying 
the same rule to any otker service. 

$ ci�utific jUttrican. 
The baker who should offer bread at the current rates, re

fusing to guarantee full weight and sweetness except for 
double price, would soon dIscover that the public did not 
approve of that way of doing business. And the same 
experience would befall the tailor, ehoemaker, carpenter, 
common carrier, or other man who should attempt to ope
rate on the plan of non-responsibility except for double 
prices. 

The lack of competition and the easy submission of the 
public to inherited customs have made it possible for the 
telegraph companies to continue the practice. At last, how
ever, some one has had the spirit to dispute the right of the 
companies to make the law for themselves, and the United 
States Court at Leavenworth, Kan .• has justified his action. 
The court held" that any rule or regUlation of the company 

which seems to relieve it from performing its duty, belong
ing to the employment, with integrity, skill, and diligence. 
contravenes public policy as well as the law, and un der it 
the party at fault cannot seek refuge. If it become neces
sary for the company, in transmitting messages with integ
rity, skill, and diligence, to secure accuracy, to have said 
message repeated, then the law devolves upon them that 
dnty." 

It is to be hoped that this decision is as well founded in 
law as it is in reason, and that in case of appeal the higher 
courts will sustain the lower. There is no reasonable excuse 
for inaccuracy in the transmission of telegraphic messages. 
The instruments make no mistakes, and it is possible, hy 
double instrumental records or otherwise, to insure the cer
t�in delivery of the message received. It might evolve a lit
tle more care and a higher grade of operative ability; but the 
companies can afford that. and the public should accept 
nothing less from the companies than a full and exact dis
charge of the duty undertaken by them. 

..... , .. 
WRY BEEF IS DEAR. 

The reasons given for the current high price of beef are 
many. The winter of 1880-81 was exceptionally severe and 
heavy loss es of stock were suffered on the great cattle 
ranges of the W est. The drought of the ensuing summer 
acted not less unfavorably upon the smaller herds of the 
East. The hay crop was short, and the summer and fall pas
tllTage failed over many States; so that farmers were forced 
to kill their young stock. In this way, we are told, the beef 
supply was dimini�hed both in quantity and quality, leaving 
the demand for goo d beef farin advance of the supply. The 
exportation of nearly 200,000 cattle contributed still further 
to lessen the beef supply for home market. Advantage was 
taken of the situation by speCUlative dealers and. combina
tions controlling millions of capital, and by local rings of 
butchers and marketmen, and the price of beef was thereby 
raised far above what it would have been in the ordinary 
course of trade. 

All these conditions no douht had their influence; yet 
underlying them all was one of vastly greater scope -and 
potency. Notwithstanding the enormous advance made in  
cattle raising during the past twenty years or so, the in
creased supply, even in favorable seasons, bas not been at all 
commensurate with the increase in the demand for beef. 
The ratio of increase in cattle is less than that in population , 
so that even with no change in dietf:'t ic habits the demand 
for beef would tend steadily to outrun the supply. But 
our appetite for beef increases much more rapidly than Ollr 
numbers. The market man makes his daily rounds with 
fresh beef in hundreds of communities wliere salt -pork 
was eaten almost exclusively twenty-five years ago ; and 
generally through out the country beef has largely displaced 
pork on the tables of farmers, mechanics, and well-to-do 
people. This partly because of the universal improvement 
in the scale of popular living due to general prosperity, but 
more, perhaps, to the influence of an active school of would
be health reformers who have persistently decried pork as 
an article of food and created a widespread and unrea
sonable prejudice against it. 

Leaving out of consideration any pos sible increase in the 
demand for beef for �xportation. we may reasonably antici
pate that the home demand for beef will continue to 
increase as fast, if not faster, than the population does; and 
there can be no marked decline from the pre�ent excessive 
prices until the supply of beef cattle is urought up to the 
level of the popular requirement. It is not the prime cost 
of beef cattle in the field or their necessary cost at the sham
bles, after being driven or carried half across the continent, 
that chiefly determines the price of the meat to the consumer, 
but the single fact that the supply is relatively so meager that 
cattle-raisers can ask and readily get prices which enable 
them to make twenty, thirty, evpn fifty per cent profit per 
annum on the money inves ted, selling for six cents a poulld, 
live weight, cattle which co,t two cents a pound to ra ise. 

.... � .. 
Composition and Setting oC Cement!!. 

Mr. H. Le Ohatelier, who has for some time beeu making 
experimental researches into the composition of the slow 
setting cements known as Portland , and also into the theory 
of their setting, has recently presented a paper on the sub
ject to the French Academy of Sciences. He finds that the 
effective elements of these cements are, primarily. a calcare
ous peridot, SiO.2CaO, and secondarily, one or more alumi
nates and ferrites of l ime. 

On another hand. as concerns the successive phenomena of 

81 
which plays the chief role in tile definite hardening crystal 
lizes in hexagonal plates analogous to those of hydrate of 
lime, CaO,HO. This was not collected in sufficient quan
tity to determine its composit ion . At any rate, it is a pro- -
duct derived from calcareous peridot, and is, in fact, much 
more abundant in those cements that are exclusivply formed 
of this silicate and not aluminous. 

There are also formed (but only in aluminous cements) 
long needles, which are interlaced in every direction, and 
the number of which in quick-setting cements is very great. 
These crystals, when exposed to dry air, become dehydrated 
and undergo considerable contraction; an d when heated in 
water at 50· C., break into fragments and become reduced to 
a powder. They result from the action of water upon the 
tricalcic aluminate. The author ascertained that tbe latter 
body, Ai.Os3CaO, dissolved in pure water in the propor
tion of S grammes per liter, and in larger proportion in salt 
water, although in this case it became partially decomposed. 

These remarks explain the differences that have been ob
served in practice between slow setting and quick setting 
c;ements that are always very aluminous . 

Calcareous peridot possesses a remarkable property which 
ought to 'give a key to a quite frequent phenomenon in the 
manufacture of cements. Heated up to the melting point 
of soft iron, then allowed to cool progressively, it exhibits 
itself first in the form of a semi-translucent stony matter; 
then the mass disintegrates and finl!-lly becomes reduced to 
an impalpable powder formed of debris of crystals. The in: 
equality in the dilatation of the surfaces brought together by 
the grouping of the crystals is undoubtedly the cause of the 
breaking _ But if the crystallization, has taken place at a 
lower temperature, there is no grouping of the crystals, so 
that their symmetrical faces adhere, and there is consequently 
no pulVerization on cooling. 

... ,., .. 
Preparing Cor the Tran!!it oC Venn!!. 

The organization of the parties to observe the transit of 
Venus on December 6 next, has been delayed in conse
quence of the failure of Congress to complete the Sundry 
C ivil Appropriation Bill. The Commission has, however, 
selected the chiefs of parties and the stations at which ob
servations are to be made. Of th e stations in the Southern 
hemi,phere two will be in South America, one in Sonth 
Africa, and one in New Zealand. The southernmost of the 
South American stations is to be at Port Santa' Cruz. on the 
east coaHt of Patagonia, in 50· of south latitude. The 
other South American station will be at Santiago, in Chili, 
or at some point in the interior. The exact locations of the 
stat ions in <Jape Colony and New Zealand have not been 
fixed, but will depend upon the weather probabIlities as 
learned by the observers after their arrival. The follow
i ng men have been selected to take charge of the four 
parties: Lieutenant S. W. Very, U, S. N., for Santa Cruz, 
Patagonia; Professor Lewis Voss, of the Dudley Observa
tory. Albany, for Santiago, Chil i; Edwin Smith, of the United 
States Coast Survey, for New Zealand; Professor S. New
comb. superi[]tendent of the Nautical Almanac, for the Cape 
of Good Hope. 

As the parties have not yet come together. it is possible 
that there may be some changes in these arrangements. 
The principal stations in the United States will he four in 
number; namely, Cedar Keys, Fla.; San Anton'io, Texas. 
and Fort Tho1'll, New Mexico. It is expected that they will 
be in charge of Professors Hall, Harkness. and Eastman , of 
the Naval Observatory. and Professor Davidson. of the Coast 
Survey. Tbe stat ions to be established by European go
vernments in this part of the world are as follows: Ger
many. at Hartford , Conn., and Aiken, S. C.; Francp, one 
in Florida, one at Martinique, onp in Mexico; Belgium, one 
in Texas ; Great Britain, one at Bermuda, one in Jamaica, 
and one at the Barbados. The American observers will 
depend chiefly upon photography. which is their strong 
point, the American photographs taken at the last transit 
being the only ones which were serviceable. The Germans 
depend upon the heliometer, and the French and English 
and Belgians upon contact. 

New Hybrid Silk Moth. 

Mr. Alfred Wailly, whose reports on silk-producing and 
other Bombyces reared by him will be found in THE SCIEN
TIFIC AMERICAN SUPPLEMENT, has submitted to the Council 
of the Society of Arts, London, specimens of cocoons and 
moths of a new silkworm, which he has reared by the crossing 
of AttaIJU8 (Antherroa) Roylei. female, the Himalayan oak silk
worm, AttMu8 (Antherroa) Pernyi, male, the North Ohina 
oak silkworm . The resulting hybrid is larger than either of 
the parents. Mr. 'Wailly writes that" th e larVal of the 
hybrids were reared with the greatest success in France, 
Germany, Austria, England, Scotland, and United States of 
North America, and everywhere splendid cocoons were ob
tained. This year (1882). in April and May, the moths of 
this hybrid emerged from the cocoons in equal proportionR 
of male and female, all perfect insects, which paired with 
the greatest facility." He concludes by saying: •. Contrary 
to what has takeu place with the crossing of different speci0S 
of silk producing Bombyces, I have this time produced a 
new species, which is larger, strong-PI', and I think superior 
in every respect to thg parent species, and sllsceptible of 
reproduction. " 

..... ., 
the setting of cements, he fOllnd the following facts by ob- To make pla;s�r of Parit! hard enough for 11 m.ould for 
servations w ith the polarizing IIlicro�cope: The action of'.etal, use ten Itih' cent of alum in the water wed for mix
water produce" "everal compounds. The one of these ing the plaster."-
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A NEW SUN DIAL. The A rl berg Tunnel. Peeuliarlties of the Great M ichigan Fire. 

A correspondent of La Nftture communicates to that jour- The length of the Arlberg TlInnel will be 6 '382 miles. A correspondent of the Ji'ircmll.n's Journal who has latelv 
nal the folluwing description of a sun dial to be used as a The culminating point will be 2 ti l l  miles from the easteru gone over the teITitory devastated by the �reat fire in th'e 
regulator in the house, the instrument being placed in the extremity, at an altitude of  1 , 332 '63 yards above the Adri- furests of Michigan last fall, says his observations are con
window when it is desired to ascertain the time. atic. The work was begun in June, 1880. Two perforators clusive that phenomena as ide from the ordinary conditions 

It consists of three parts, which may be easily discon- are used; at the eastern end the Ferroux macbine, which of combustion were developed. In the first place the fire 
nected by the removal of screws from two of them. The was employed in the St. GoUlaI'd Tunnel, acting hy pereus- created at least two veritable storm centers which had the 
form, which is purely geometrical, comprehends the right sion and moved by compressed air ; at the west end is the essential features of storms, and especially the spiral wind!!. 
line, the circle, and the ellipse. It is of tbe equatorial kilid Brandt machine, wbich is moved by water under pressure; , The evidences are confirmatory of the belief that this storm 
-the only one that is capable of giving exactness. In spite and drills by boring. I� �ad .given excellent results at I center, aft�r it beca.me fully developed, consisted of a heated 
of its small size, the hour may be read on it from minute to Pfoffensprung, upon the SWI SS  Side of the St. Gothard, and body of air 01' gas III a state of combustion, which was con
minute as on a watch. The dividing lines indicate the even the i nventor guaranteed an advance of at least 6 feet 4 stantly fed by the smoke and vapor driven to the center by 
minutes, wllile the odd minute is given when tlle shadow inches pel' day, a guarantee which has been largely ex- the whirling winds and the gases generated in the combus
falls between two divisions, its passage through tlle interval ceeded. The simultaneous e mployment of the two engines l ion of the pines and otllel' resinous woods. This body of 
having an appreciable duration of only fifteen seco llds. In is especially intf'resting. s inr'c it. w ill allow a comparison air, or burning gas, if it may be so called, by its heat 
selecting this form it has been t he author's object to obtain un der identical conditions, and will have a great influence acquired an ascensive force, but by the rapid forward mo-
sensitiveness. The stability of the style prevents tion of the fire was sucked forward and devoured, 
all danger of the instrument getting out of order. actually preceding the fire proper. It is evident 
The instrument represented in the accompanying that this body was of intense heat, possibly as great 
engraving was tried and found to be exact to a as 4000 Fallr. , at which .point oxygen and carboll 
qliarter of a minute, from seven o'clock in the unite. That such a body of luminous vapor ex-
morning to noon. The error, if there was any, di- isted, detached from the fire, is asserted by many 
minished on approaching noon, when it became who saw it from a distance, and by those w ho were 
nil. under it, but Who escaped from the fact that it 

To make use of the apparatus, a window is passed ahove their places. 
selected which receives the sun. TlIen the exact The idea is further sustained by the fact that the 

'bour is obtained from a watch, 01' by other means, fire jumped whole patches of inflammable slashings, 
and marked on the dial, lIccount being taken of the lind alighted beyond, lifting and falling in its for-
difference between the true hour and the mean ward motion like · a balloon touching the earth. 
hour; this being indicated in a table glued under Fences in the center of broad fields bnrst into a 
the base. Then the position is regulated by means blaze as if by explosion, and others nearer the fire 
of leveling screws. It is requisite ( 1 )  that the mid- escaped. A man in fighting tile fire took off his 
day line, the style, and a leaden wire shall be in the I l'Owsers, fearing tlley would catcb fire and burn 
same plane, and that (2) tbe style be pa rallel with him up, and left them i n  a f\ll'l' Ow in the middle of 
the axis of the earth, or make with tbe horizon an a field remote from any combustible material. 
angle equal to the latitude of the place. When the When he went to get them he found them burne d , 
dial has been regulated at the place selected a da- and 8ix quarter-dollars that were i n  the pocket 
tum point is made t bere. It is more conveni ent to melted together. A set of spoons were served the 
fix a very horizontal shelf on three screws, or to same way at another place. 
cause the dial to abut against a piece of wood Mrs. Lock and five cllildren were burned to ashes, 
worked into the form of a square, which shall mark PERA UX'S SUN DIAL. nothing but their bones remaining in the middle of 
the angle that the apparatus makes with the line of the road, one h u n .l rcd feet from any heavy timber. 
the window. We shall always be certain tben to put the upon the choice o f metho d s in t.he piercing of future tun- Green timber was dried allli burned, and perhaps the most 
dial in the same place. By this regulator watches may then nels. The ventilation will bc effe cted by a sepa rate arpa- conclusive evidence was the apparently spont aneous appear
be set with all security. Since the invention of clockwork ratus, distrihuting ail' u uder a low . pressure, through pipes ance of fire in stnmps .and fences when no sparks were fall-
solar instruments have possessed no utility, except as regu- earried into the neighborhood o f  the workmen. ing. These blazes appeared of white l ight and indicated a 
lators, on condition that they were instruments of precision. 

_ ... ____ ____ .. . . , .. chemieal un i on of carbon and oxygen. Another general 
The exact hour, since the existeuce of railways, has become 'I feature is the fact that the fire appeared to move forward in 

DETACHABLE UMBRELLA AND PARASOL COVERS. a social neeessity. . . . .  parallel l ines of varying widtb,  and that in these lines ever.V-
This system of sun dial , when made of iron, is especially � he engmvmg shows an l mpl'o vement whICh permIts a thing was burned, and frequently to ashes. At tbe edge of 

adapted for public uses in temperate regions. For such qUlck, read.y chang� o f  the cover o f a parflsol O l' umbrella, t he track a fence would be bUl'Ded square off, just as .though 
purposes it is only necessary to fix the base o f the dial s� that wIth .a slO gle fr�mc It numbcr of covers of it had been cut or sawed pcrpendicularly; a house would he 
against It wall, point downward, and turn up the figures. I d ifferent m�tenals and vanety of colors may be used . . It taken and the barn left; a wagon and a fanning mill were 
Thus a sun dial of 1 '3 meters diameter fixed at 3 or 4 has the speCial advantages not only of economy, by enabl mg within five feet of each other, and the wagon was burne{l 
mete;s above the ground, would carry division� spaced 6 a ,,:orn-out c�ver to he read�ly replaced, but of enabling to ashes and the fanning mill not charred. It would be i m
millimeters apart, which would make them perfect.ly visi- �adJes.to prOVide themselve� Wlt l� pa.�as()l covers correspond- possi bl e, under ordinary circumstances, to burn a w agon 
ble. It would present every guarantee of precioion, solid- mg wl th each ch�llge of SUlt. '1 h� m terchangp.uble covers without piling combustible material over it, but of this 
ity, and durability. If the principal divisions were either a�apte� to fit a SIngle frame are s!Ipped o'Ver the to� of the

. nothing but the iron was left. 
hollowed out or formed in relief it would be easy to repaint stIC k of the fra�le, th� aperture III the. cove� pas�ll1g over i Finally, the storm and fire disappeared simultaneously ; 
the instrument. At the side of it therc might be placed a the. en� of the stICk bemg re-enfon:ed WIth a l'lng ?f leathe.r. that is t o say, the fire was dependent upon the storm, 0 1' 
table of corrections, Thi S nng fits down upon the notch-plate and IS held m secondary to it-that it was prevented from l ingering in the . 

.. , • I .. track or from burning sideways. In from two to three 
A Natural Copper Plating Bath. hours the fire wa S practical ly out where it had passed, indi-

Two years ago, at a mine operated by Wm. Utter, at cating that the prime cause of the rupid combustion was in 
Campo Seco, near Milton, water came in and work stopped. the storm which had passed: and which passing, perhaps, 
To.  keep the large iron-bound and iron-bailed bucket used carried in its wake a condition of atmosphere opposed to 
to hoist l'or:k from drying up and falling to pieces it was combustion. This hypothesis explains pretty much all the 
let down into the water. Next season when it was drawn phenomena except the balls of fire, which exactly c01'l'e-
up, 10.  a miracle ! It was copper-bound and copper-hailed. spond with what is known as " ball lightning, " but which 
From this has sprung quite an industry, and the mine has is a form of electricity w holly disputed by some, hut recog-
been sustaining itself from ore water ever since. The water nized by Professor Loomis. 
contains an acid which has the property of taking into solu- The statements of Ballentine and Kabockii are confirma-
tion the particles of iron thrust into it, and it has also cop- tory of this hall lightning idea, and contradictory of the idea 
·per in solution which is let go, partiele by partiele, as the that these lights arose from the intense heat, or they them-
iron is picked up. It is a simple chemical exchange, and selves could not have survived it. Ot her statements are to 
this mine may make another profit still if it will get another I he effect that this ball of fire fell on t h e  ground and ex-
chemical into the water which will make the acid lay down ploded, running in all directions. This is explained. hy 
the iron which, as a black flood, the water catTies down some who were not present, who say that it was hut til(' 
into the Stanislaus River. The copper industry consists in re,in Oli S cones of the pine ignited, carried by the wind, f,ill-
taking bundles of scrap iron and old tin to the mine, where ing, scattering the burning pitr:h about them ; but it should 
it is thrust into vats of water caught l1P, in which the metals be remembered that those people who saw this phenomenon 
are soon changed to copper, the residue of the iron taking are men w ho have lived amid forest. fires all their lives and 
the form of a black stream and flowing away. To make have seen all the ordinary phenomena, a o d  are not of a class 
sure of making the water s wap all its copper for iron, which exactly visionary or imaginative. It is fail' to assume the 
it is glad to do without boot, one vat is placed below another possibility of electl'ir:al phenomena incidental to tbis fire 
down the bank to the river, and when the water escapes it LOCKLING'S IMPROVED UMBRELLA. sto rm, both from the fact that it was a great commotion in 
bas eaten its fill of iron and left pay for its meal in genuine the elements and because it differed from u storm only i ll 

ccpper. -Stockton (Oal. ) Mail. plar:e by means of a rubber ring,  which is sprung into tbe facts of the absence of rain and presence of fire . 
... , • , • place and confined under a metallic collar upon the ... , • ' ..  -- ... -------

Telephonic Sounds. stick, so as to bear firmly upon the ring of t1J.e cover, as Detection of F l1 sel Oil in . Distilled Liquors. 

The Operator says : " Mr. Nat. G. Warth, manager of the shown in Fig. 3 in the accompanying engraving. The ring FU8el oil consists chiefly of amylic alcohol, and although 
M.idland Telephone Company, at Gallipolis, 0. , writ(�s : of the cover is kept from turll ing upoll the handle by means the latter differs very much in taste, smeJl, and physi ologi
• Plea�e give some one the chance of explaining this pheno- of short shank points projecting up from the runnel'. When cal properties from ordinary alcohol, its presence in sma l l  
menon. This morning early, while in temporary commu- the covp.r is tbus secured upon the stick, it is secured to the quantities in brandy, whisky, etc. ,  is not easily detected. 
nication over a Western Union wire with Major R.  B. !'ibs either by means of cad strings or of split rings sewed The estimation of the quantity present was scarcely possi
Hoover, at Pomeroy, Ohio, twenty miles away, I could dis- to its uoder side to spring into eyes or loops upon the ribs, ble. L. Marquardt, of Hamburg, believes that he has solved 
tinctly hear the croaking of frogs and the singing of birds. about midway of their length and at the ends t,hereof. Fig. this problem. Without entering into the details of the 
The wire passes through dense woods, and along .large 1 shows the invention complete; Fig. 2 shows the method quantitative analysis, which is exceedingly tedious, we will 
streams between the two points. There were only the two of fastening the r:over to the ribs; and Fig. 3 shows the only say that his process . .consists ill first extracting the fusel 
sets of instruments in circuit. The sounds certainly were attachment of the cover to the stick; Fig. 4 shows the oil with c:hloroform, washing thoroughly, and then oXldiz
taken up and tr ansmitted fl'om some point between us. fastening clips, and Fig. 5 the ties. This neat and useful ing the amylic alcohol to valerianic acid by ml:!an;, I)j' 
Now , by what law could this occur ? Could the sound invention was recently patented by Mr. T. D. Lockling, bichro mate of potash and strong sulphuric acid at 85" .c. 
pave been indllCed by a damp atmo�pbere ? , ,, Panama, U I) ited States of Colombia. The odor of the acid is easily recognized. -B. B. 

© 1882 SCIENTIFIC AMERICAN, INC



jr it ll t t f i c  �Uttr i cau. AUGUST 5 ,  1 882.] 
.��������������������������������������� 
TRANSMISSION OF MOTIVE POWER BY R AREFIED AIR. i. and have not necessitated the least repair during several 

Manu facturing on a small scale, which numbers in Paris 
so many representatives in what are called workers at home, 
is still in search of a small and economical motor, which 
shall be easy of instal lation and si mple of operation, withon t 
any special personnel, and unaccompa.nied by any annoy
ance, for either him who employs it or for his neighbors. 

A small and economical motor, presenting all the advan
tages just enumerated , would work a transformation in the 
small industries, whic h , up to the present time, have been 
oh l iged to p�rform by hand a large number of operations 
that an ever ready motive power would permi t  of doing by 
machinery. The solution of the problem l ies in the distri
bution of such power to houses, and solutions 1Ip to the pre
sent h ave not been wanting ; for w ater uuder pressure, illu

minating gas, compressed air, and electric i ty have already 
received a certain n umber  of applicati0ns, or have been sub
mitted, with this end in view, to some experi mentation . 
We have n o  desi re to pass iu review the advantages lind dis
advantages special to each of these modes of distribution ; 
for our des ign is to make known n ow a new champion 
whicb h as entered the contest open between thpse different 
systems, and whose first passes are not withou t int.erest. 
This new system is rarefied air, or the pneumatic transmission 

of power. 
In qualifyi ng this system as new,  we shonld be u nder

stood as speaking of the applicat ion to a distribution of 
motive power, and not of the pneumatic system itself. It is 
n o w  nearly two hundred years ago tha i Denis Papin spoke 
of it in the Acts of Lei pzig (Acta Eruditorum, Lipsire, 1688). 
In another w ork, wh ich appeared at Cassel in 1694, 
hame i n d i vidual showed the advantage, that would aecrue 
from being able to transmit a power, from the po int where 
it is  dispusable to t hat at which it can be utilized , by means 
of a relativelv small tube ; and he indicated the URe of thin 
lead for the �anufacture of such a tube, rema rking that it 
would never contai n any water. '1'he authors of the sYFtem 
that we are about to describe, howevpr, m ake no preten 

Hions to priority, but, on the contrary, pay h omage to the 
genius of one of our most illustrious compatriots. Thei r  
sole aim h as been to develop Papin's idea b y  apply ing i t  t o  
the  distribution o f  m otive power for small manufacturers. 
The need of such a power, which w as far from bei ng felt i n 
1 1i88 or 1 694, i s at present becoming more and m ore impera

t i vc .  
The pneumatic system consists , in prin ciple , in estahli sh

ing  a l ine of pipes, in wh ich a certai n amou nt  'If vacuum is 
kept up by means of powerful pumps located at a cen tral 
establishment.  Th i s p iping terminates, as wi th water and 
ga' pipes, at the house of each subscriber, where it receives 
the  atmospher ic  air  whose pressure is more elevated, and 
w hich effects the work by tra versing an appropriate motor. 

Central Works. -The pow er of the engines located at the 
('entral works must be proportion ed to the extent of the 

pipe line, and to the total power of th e motors to be sup

plied ; friction , loss of charge, leakage, etc. , being taken 
into the account. The quantity of ai l' to he exlracted 

from the pipes in order to kee p up a pressure proper 
for t he good performan ce of the receivers i s equal to 
t he quanti ty that enters there i n  through the different 
Ill otors at each moment in action ; but, as a conse

qnence of (,xpan sion, the volume to be extracted is 
about four times greater tha\l that oecupied by thc air 
at atmospheric pressure. The vacuum kept up in the 
system o f  p ipes is about 75 per cent, or about 57 

\ ecn timete rs of  mercury, 0 1' 7 ' 75 meters of water. 
The extraction of one cubic me i er of ai l', at the mean 

preSKure of the at mosphere, requires a theore tic power 
of 1 4, 3 1 0  kilogram meters. In the installation for 
sturly,  made on Boulevard VoL aire, the pump is run 

by a belt; bu t  there will be an e v i dent advan tage in 
fixing the rod of the pu m p  on lhe prolongation of the 
pistQn of the steam engine , i n  an instal lation which is 
established spec ially for an " ppl i eation of the system. 

l'lw System oj Piping.-'l'he p i ping is calculated for 
an an tic ipa ted extension of o lle  k ilometer dist ance 
from the cen tral w orks, and for l osses by friction in 
the main s not exceeding 3 per cen! , .  Tile p ipes m ay, 

according to c ircumstal!lCCR, be laid in the sewers or in 
trenches . The installation for study is made in Boule

vard Vol taire and Avenue Parmen tier. The distance 
is about 600 meters, and the p i ping is 6 cent imeters in 
diameter. 

In practice . it is proposed to employ caRt-iron pipes 
for the mains an d principal branches iron one8 for the 
secondary branches, and lead pi pes for service . 

T h e  joiuts of thc iron pipes laid in Boulevard Vol
taire are of rubber, and have gi ven good resu l t s, as the 
pressure is n ot excessi ve, and elongation and contrac-
tion of the pipe� is almost null .  ow ing t o  the sl ight varia 
tions in temperature in the t renches in which they lie. 

The Motors.-The receiving apparatus furniRhed custom 
ers must present very peculiar  features. By the very fac t  
of  the nature o f  t h e  pow er d istribut ed ,  the m otors m llst he 
scattered in great numbers among con 'umers wi thout being 
subject to contin ual surveillance and keepin g  in repair hy 
the company. The tyP(� of motor , then,  should be as sim
ple as possible . witbout any delicate parts,  and should be 
capable of being taken apart and put together again in a 
few insl ants, and ,  finall.y, the price should be moderate . and 
the space occupied by the apparatus should be small .  All  
1 11 1' motors applied up to  the present ti me have been o,ci l 
luting ones .  They have answered rf'qni rement s perfectly . 

months of service. 
Fig. 1 represents one of these machines of the 5 kilogram

meter model . An analogous machine  of smaller size actu
ates a sew ing machi ne (Fig. 2), w ithout any change being 
requisite in the parts of the lat t er, as constructed for being 
operated by a pedal. The operation of these machines is 

analogous to that of oscillating steam engines , the ai r at the 
pressure of the atmosphere acting in t he place of steam, and 
a vacuum being effected on tile side of the escapement. 
The machine is of a double -acting and expansion type. 
Admission ceases at about t ilree-eighths of the piston 's tra· 

.fig. I.-RAREFIED AIR MOTOR FOR DOMESTIC USE. 

vel, and the volume of air hefore and after expansion is in 
the ratio of 1 to 2 '66. Expansi on heing i ncomplete as a 

consequence of the practical ratio adopted, tbe work 
effected per cubic meter o f  ai l' is only 13 ,500 kilogram me
tel's, the theoret ic l oss t h us not exceeding 6 per cent. The 
pracUeal performance , that is to say, the mtio of theoretic 
01' IIt i l iza1)le work , measured by the hrake, increases rap idly 
wil h the power of the motor. With the 3 to 5 kilogram me
tel' sizes, the practical performance varies between 0 '40 and 
0 '50, while it easily attains 0 ' 60 in machines of 25 kilogram 

meters. 
The velocity of the oscillating machines also has an infiu-

Fig. S.-RAREFIED AIR MO'fOR APPLIED TO A SEWING 

MACHINE. 

ence on the perfOlmance, as well as on the absolute work 
effected in a unit of time. Thus, for example, in one 
experimen t,  the performance did not reach 0 '40 at a speed 
of 145 revolutions per min ute, w h ile it exceeded 0 '54 on 
reduci ng the �peed to 1 20 revolutions . In this second case 
the motor, on revolviug at a less speed, furnished more 
work. 

In a new system of rotatin g  motor now under study , phe

nomena are discovered that are sli ghtly different. The per
formauce dimin i shes with the speed, but the quantity of 
wOI'k effected increases with the latter. 

To avoid the introdu ction of l ubricating oil into the ser
viee pipe, w hich might. in the long I'un , rpl ain at mospheric 
<lust. nnd produce an inev itabl e obstruct ion, the motors are 

mounted upon hollow bases (Fig. 1 ). The air thllt has just 
operated Tushes into this hase througb a wide and short 
aperture. This empty space, being always in communica

tion with the conduit, performs the role of an i ntermedia te 
reservoir that is always kept at a medium degree of rarefac

tion. This receptacle retains the oils that are deposited at 
the bottom, and allows of their extraction from time to 
time through the removal of a simple screw-plug located at 
the lowermost part. 

Each motor is so arranged as to ruil at a medium speed , 
according to the application for which it is designed, and 
deviates but little From it in practice. Under these circum
stances, the work hy all is perceptibly constant,  and there 
results from this one of the simplest of methods of making 
the consumer pay in proportion to the use he makes of the 
machine. 

It is only necessary to count the number of revolutions 
made by the motor during a given length of time (a day ,  a 
week, or a month) by mean s of a very simple counter i n  
order to  fi x  the price that the customer must pay. accordi ng 
to the type of motor furnished him. Changes of speed are 
very easily brought about by open ing the cock that lets .i n 

the air, more 01' less, and a Htoppage by closing the sam e 
cock compl etely. The maximum work is obtained by open

ing the cock to its full extent. 
In sewing machines. wood and metal lathes, etc. , it is 

convenient to ntilize for this purpose the pedal which for
merly served to put the machine in operation. The hands 
of the operator are tbus rendered free, and the  operations of 
setting in motion , slackening the "peed of, and stopping the 
motor are easily disposed of. 

In the experimental installation of Boulevard Voltaire, 
we ha.ve seen a series of machine tools actuated by a distri

I bution established on I he principles that we have just 
. explained, and consisting of sew ing machine�, drilli ng 
machines, wood and metal iathes, sausage ciloppers, etc. 
All these tools were running with the greatest regularity , 
and those who were employing them were entirely satisfied 
with their operation . It is well to remark · that the system 
of distribution by rarefied air is in reality a negative one, see
ing that nothing is sent to the customer, and that the air is 
withdrawn from the room in which the motor is located . 
This latter feature proves very advantageous, moreover, in 

that it effects a venti lation and aeration of the apartm ent. 
Although the merit of these labors and experiments 

reverts to the technical commlSSlOn which has presided over 

their installation, we tbink Ihat in all justice a large part of 
it ought to belong to Mr. V. 'ratin ; for it is due to his intel

ligent initiative and profound mechan ical knowledge that 
the Societe Civile d'Etudes has been enabled to make the 
application of the system whose success we now record.
La Nature. 

. � . . . 
Indelible Stampln ::- Ink. 

The ordinary stamping ink made by diluting printing ink 
(which is m ade of lampblack and linseed varnish) w ith 

boiled linseed oil stands pretty well if enough is used, 
but when poorly stamped will wash off. D r. W. Reis
sig, of Munich, bas recently made an i nk for canceling 
stamps which is t otally indelible, and the least trace of 
it can be detected chemically. It consists of 16 parts 
of boiled linseed oil varnish , 6 parts of the finest lamp
black, and from 2 to 5 parts of perchloride of iron. 
Di luted with one-eigh th the quan tity of boiled oil var

nish it can be used for a stamp. Of course it can only 
be used with rubber stamps, for metallic type would 
be destroyed by the chlorin e  in the ink. To avoid this 
th� percbloride of iron may be dissolved in absolute 
alcohol,' and enough pul verized metallic irou added to 
reduce it to the protochloride, which is rapid ly dried 
and added to the ink.  Instead of the chloride other 
salts of protoxide or peroxide of iron can be used. 
The iron unit.es with the cellulose and the sizing of 
the paper, so that it can easily be detected even after 
the i nk' has a11 been washed off. Sulphide of ammonia 
is well adapted to its detection. 

.. . . .  � 
Values 01' SOUle Sou thern Fibers. 

The Southern Cultivator says that Mr. Richard Goode, 
of Melbourne , Florida, recently sent to London a n um
ber of sample bales of fibers grown in that State. They 
found ready sale, the dealer's report of quality and 
value runn ing as follows : 

Agava, long samples. Is like a superior sisal hemp, 
color and quality both being good. Value, $145.80 
per ton. 

Agava, short sample . Very soft, fine fiber, and 
w orth $170. 60 per ton. 

Sisal, good length and color. Valued at $136. 08 
per ton. 

Aloe, useful, clean fiber, but rather short. Worth $136. 08 
per ton. 

Yucca, or Bear's GrCt88, a u seful fiber, but not so well 
prepared for market as the other samples. Value, $ 1 36. 08 
per ton. 

.. . . t • 
A SubUlarine ltIet.il1 Detecter. 

A new application of the electric balance is seen in an 
instrument devised by Captain McEvoy, of London , for uee 
in  finding torpedoes, electric cables, lost anchors, chains, 
sunken vessels, or other metallic objects under water. The 
principle on which this invention is constru cted is that of 
the ind nction balance of Professor Hughes. 
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:PROGRESS OF THE EAST RIVER BRIDGE. 

Marked progress has been made toward the completioa 
of the East River Bridge since our last illustration of this 
great engineering work. AU of the floor beams have been 
plaeed, the foot bridge is removed, the approaches have 
been brought almost to completion, and the elevated super 
structure has been commenced and is now progressing, 
having reached a distance of ninety to one hundred feet 
each way from each tower, and the overfloor stays are COl" 

respondingly advanced. 
The bridge, as is well known, is designed to carry three 

kinds of load : the outside roadways being for wagon traffic, 
the middle one for a promenade, with the railway tracks on 
either side of it, and between it and the roadways. 

The approach on the Brooklyn side differs from the New 
York approach in having iron street bridges at all of the 
streets. The New York approach has but one iron street 
bridge, and this is located at Franklin Square. All the 
other streets are spanned by massive arches of masonry. 
The hridge at Franklin Square presents several engineering 
difficulties of more or less importance, which may be enum
erated as follows : First, the bridge is longest on the up
stream side ; second, it is skewed at hoth ends ; third, it is 
on an incli n e ;  and fou r th, it must be adapted to three quite 
different  kinds of load. The form and inclination of fue 

Jtitutifi t !tutri tau. 
Total height of towers above high water, 278 feet. 
Clear height of bridge in center of river span above high 

water, at 90° Fah " 135 feet. 
Height of floor at towers above high water, 119 feet 3 

inches. 
Grade of roadway, 3� feet in 100 feet. 
Height of towers above roadway, 159 feet. 
Size of anchorages at base, 129 x 119 feet. 
Size of anchorages at top, 117 x 104 feet. 
Height of anchorages, 89 feet front, 85 feet rear. 
Weight of each anehor plate, 23 tons. 
Engineer, Col. W. A. Roebling. 
The depots at-the ends of the bridge are to be elaborate 

structures of glass and iron. The one on the New York side 
is to be 260 feet long and 59 feet wide, with a platform on 
the bridge end 70 feet long. 

The cars will pass through the depot, and are shifted from 
one track to the other on switches between the depot and 
end of the approach. 

We are informed that Colonel Paine is engaged on a 
system of wire rope propulsion for the railway crossing the 
bridge. 

For much of our information we are indebted to Messrs. 
C. C. Martin and F. Collingwood, engiueers in charge of 
the approach work. 

bridge necessitates a great variety of fastenings, of diffe.rent • , " • •  
angles and sbapes, and call for somewhat complicated cal- HENRI GIFFARD. 

culations, and a large n umber of drawings. Henri Giffard was one of those privileged men whose 
The total weight of metal in this bridge in round num· works honor not only their country but entire science. 

bel'S is one thol lsand tons. O f  this 1, 658,279 pounds are The light of ,uch an iutelligence may be extinguished, but 
wrought iron,  82, 092 pounds Bteel, 27,440 pounds steel pins, the rays that it has emitted will endure forever. The name 
146,891 poun ds cast iron. The width of the bridge over all, of Giffard will never be forgotten. 
88 feet. Length on the longest side 206 feet. Length of Born at Paris on the 8th of January, 1825. the celebrated 
longest truss 198' 5" ; length of shortest truss 163' 10'. The engineer pursued his studies at Bourbon College, and from 
outside roadways will be 16' 7" wide between fenders. The I his earliest youth developed in b is  brain a genius for mecha. 
two railroad ways will be 12 feet each. The promenade will nics. He has often told us that in 1839 and 1840, when he 
be 17' 7" wide. The parapet is of unique design, and h al" was only fourteen or fifteen ' years of age, he found a way 
monizes with the character of the masonry parapet ou the of escaping from school in order to go to see the first loco. 
rest of the approach. motives pass on the railway from Paris to Sail lt  Germain. 

The Brooklyn approach intersects at an angle of about 'l'wo yem's afterward he entered as an employe the shops of 
45° , York, Main, and Prospect streets, over which it is 
carried by wrought·iron bridges composed of riveted plate 
girders The bridges rest upon stone abutment walls, 
and have a grade of 2 '8 per cent. 

The York street bridge consists of six, single web., riveted 
plate girders, 9 feet deep and 85 and 86 feet long, having 
lattice cross·girders riveted to them, these latter supporting 
longitudinal rolled floor·beams. Buckled plates cover tbe 
outer floor· beams and are riveted to them. The bridge 
seats are 42 feet above the s treet level. 

The Main street bridge is similar to the York street bridge. 
and is ahout the same length. The mean height of the 
bridge seats above the level of the street is 2:3 feet. 

The approach where it crosses Prospect street is curved, 
the mean radius being 260 feet. The Prospect street bridge 
has six continuous girders, 2 feet 6 inches high, in three 
spanli,� on e  continuous girder in two spans. and six single 
girders. The continuous girders are parallel to eaCD other, 
but the other or outer girders are placed so as to conform as 
nearly as possi ble to the curve of the approach. The cross 
girders of th is bridge support, as in the other bridgeR, the 
longitudinal rolled floor beams. 'l'his bridge is supported 
by two stone ahutment walls and two rows of columns, 
located at the curb lines of the street. All the girders of 
this bridge, both main and cross, are of the single web, 
riveted plate type. 

The total weight of metal in the street bridges of the 
Brooklyn approach is as follow s : York street bridge, 
561 ,338 pounds ; Main street bridge, 551 ,342 pounds ; Pros
pect street bridge, 185,430 pounds. 

The following is a table of the principal dimensions of 
the bridge : 

Construction commenced January 2, 1870. 
Size of New York caisson,  172 x 102 feet. 
Size of Brooklyn caisson, 168 x 102 feet. 
Timber and iron in caisson, 5,253 cubic yards. 
Concrete in well holes, cham hers, etc. , 5, 669 cubic feet. 
Weight of New York caisson,  ahout 7,00J tons. 
Weight of concrete fill ing, 8,000 tons. 
New York tower contains 46,945 cubic yards masonry. 
Brooklyn tower contains 38. 214 cubic yards masonry. 
Length of river span, 1 , 595 feet 6 inches. 
Length of each land span , 930 feet, 1 ,860 feet. 
Length of Brooklyn approach 971 feet. 
Length of New York approach,  1, 562 feet 6 inches. 
Total length of brictge, 5,989 feet. 
Width of bridge, 85 feet. 
Number of cables, 4. 
Diameter of each cable, 15%:, inches. 
First wire was run out May 29, 1877. 
Cable maki ng really commenced , June 11 ,  1877. 
Length of each single wire in cables. 3 ,578 feet 6 inches. 
Ultimate strength of each cable, 12,200 tons. 
Weight of wire, 12 feet per ponnd. 
Each cable contains 5,296 parallel. (not twisted) galvanized 

steel, oil coated wires, closely wrapped to a solid cylinder, 
15%:, inches in diameter. 

Depth of tower foundation below high water, Brooklyn, 
45 feet. 

Depth of tower foundation below high water, New York, 
7i feet. 

Size of towers at high water line, 140 x 59 feet. 
Size of towers at roof course, 136 x 53 feet. 

HENRI GIFFARD. 

this same railway ; but his ambItion was to drive a locomo
tive for himself. He 8'ucceeded t herein, and had the pleas· 
ure of taking the first trains of the railroad over the rails 
with as great speed as he could. 

Henri Giffard was only eighteen years old when he began 
to devote himself to aerhl n avigation. It was not long ere 
he made some ascents in a balloon , and it was by joining 
practiee with theory that he was led to realize his great ex
perimeut of 1852. 

This experiment was one of the most memorable in the 
seientifi c h istory of our epoch. The young engineer, amid 
a host of material difficulties, had constructed an elongated 
balloon 44 meters in length by 12 met!)rs in diameter. This 
aerial vessel. which cubed 2 .500 meters, was provided with a 
flcrew propeller actuated by a 3·horse power steam·engine. 
Giffard rose alone into the air, proudly seated on the tender 
of his engine, and was followed in space by the applause of 
the speetators. He succeeded in perceptibly turning aside 
from the line of the wind, and demonstrated that an oblong 
balloon, the only kind that can be steered with advantage, 
offers perfect stability, and obeys with great precision the 
action of the rudder. The road for aerial navigation by 
oblong balloons was thus marked out. In 1855, the bol d 
mechanician renewed this experiment in another and not 
less remarkable balloon. But the wind, at the time, was 
too high to allow of a successful result to the experiment. 

Attempts of this nature were very expensive and brought no 
return. Giffard then gave up balloons for the moment in 
order to construct a new style of fast·speed stea m vessels, 
and to finally invent the inJector whieh made his fortune. 
Giffard became a millionaire over and over again,  but never 
ceased to be the modest and simple worker such as he was 
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known in the beginning of  his career. Balloolls remained 
the objects of his constant thought and of his most assiduous 
labors. At the time of the Paris Exhibition of 1867 he 
constructed the tirst steam captive balloon, and, the year 
following, he brought out another one at London which 
cubed 12,000 meters, and which necessitated an enormous 
outlay, for the material cost more than 700,000 franc�, an 
amount that the projector lost entirely without uttering a 
single complaiut. The eminent engineer never regretted 
the expense of this experiment, as costly as it was, because, 
as he said,  some profit would always be derived from it. 

Giffard was thus led gradually to origi nate the great cap
tive balloon of 1878. :j, real monument to aerostation, and 
which may be called one of the marvels of modern mechanics. 
Every one still retains a recol lection of that globe of 25,000 
cubic meters, which lifted into space forty excursionists at 
once, and opened up a panorama of Paris to more than 
thirty thousand persons during the time of the Exhibition . 
All was new in this colossal work, and aerostatics w as 
transformed therein in every detail. The impermeable 
tissues, the preparation of hydrogen in  large quantities, the 
modified and improved details of constnlCtion , all this our 
engineer had conceived, tried, and realized. His power of 
conception was remarkable-he thought out everything, he 
foresaw all. He was an emeritus experimenter, an eminent 
calculator, a man of exceptional ingenuity. and a mecban
ician out of the ordinary line. The grand aero static con· 
structions to which he had so boldly applied himself

· 
should 

have permitted him to realize the dream of his entire life, to 
take up again his experiment of 1852, and to give finally to 
the world a solution of the problem of directing balloons. 
He had concei ved an imposing project, that of constructing 
a balloon of 50, 000 cubic meters, provided with a very 
powerful motor actuated by two boilers-one heat�d by gas 
from the balloon and the other by petroleum. The steam 
formed by combustion was to be received in a liquid state 
in a condenser of wide surface, so as to compensate for 
losses of water from the boiler. How many times has not 
our regretted master gi ven us in detail a description of this 
monitor of the air. All was calculated, all was ready, even 
to the million which was to permit him to put bis ideas into 
execution, and which was always held by him in reserve in 
some one of the large banking houses of  Paris. Other pro
jects were yet germinating in his brain-a steam carriage, a 
high·pressure locomotive, and a high.speed boat-powerful 
conceptions, studied out with perseverance and stamped 
wit h the seal of genius. 

But, beyond human will and foresight, are the fatal laws 
of destiny, and the strongest must submit to them. Sick· 
ness came to combat the efforts of the great inventor, en· 
feebling his eyesight, rendering all work impossi ble, and 
throwing him into extreme grief ;  for there was little of the 
athlete in the sou] of Giffard, and the idea of finding him
self reduced to a state of powerlessness rendered him incon 
solable. He shut himself np ; and he who had so much 
loved light, independence, and activity lived in solitude, and 
gradually passed away. 

In Henri Giffard, the man was not less remarkable than 
the engineer. He was slender and nervous. supple, agile, 
and very dexterous of hand. He was capable of doing any
thing himself, and we remember one day havi�g surprised 
him in  the act of taking the stuffing out of an arm chair in 
his ' parlo l' in order to remove therefrom a spring that he 
needed for an experiment ,  and another time we observed 
him making a photometer out of two peucils fixed in the 
cover of an almanac He informed himself in regard to 

everything he desired to do through experimentation. He 
wrote out with minute care the re,mIts of all his researches, 
of all h is  labors, and has left innumerable manuscripts in 
which will be found a wealth of scientific facts. 

His physiognomy was charming, and his clear, limpid 
eyes, full of loyalty and frankness, shone with uncommon 
luster. He was a fine eonvenmtionalist ,  w as witty, and had 
a mind stored with incomparable technical erudition. He 
was reserved, and disliked tbe vulgarities and frivolities of 
the world, and so passed at times in the eyes of strangers as 
being cold and severe of address. Those who thus judged 
of him did not know him ; for he had a warm heart, an 
inexhaustible generosity, and an exquisite delieacy. He 
disdained hon ors, and loved work above everyth ing. An 
enemy to manifestations of an apparent wealth, he took 
pleasure in the practice of a simple and industrious life ; 
but, when it became a quest.ion of . constructing machines, 
the millionaire made his appearance. He h as been seen to 

expend 30. 000 francs to construct a suspended car or a gas 
apparatus, and several hundred thousand to construct a cap
tive balloon .  When i t  became necessary to aid a friend or 
do an act of charity, he took the gold from his coffers by 
the handful. He was a Mecrenas to all aeronauts, and the 
benefactor of all those whom he knew. He gave incomes 
to his unfortunate friends, and owned near Paris a house to 

which ten1t,n ts were admitted only on condition of being 
poor and of never paying their rent. Giffard hid h imself to 
do good, and the good acts in which his life abounds he 
performed in secret. 

The man whom we weep is of those whom we never for
get. Whatever be the distance that separates the master 
from his disciples, let us promise him to make every e£ro�t. 
to walk in his tracks to cont i nue his  good work. May his 
blessed name protect us ! If there come hours of lassitude 
or weakness, let us remember that we shall only have to 
visit his tomb to d raw new strength  the

,
refrom.-Gaston 

Tissandier, in La Nature. 
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ltIr. Dueberg;'s Theory 0 1'  the Moon. 

To the Editor of the &ientijW American: 

Whatever merit Mr. Dueberg's " new theory of the 
moon " may have, as mentioned in your paper of  July 1, his 

method of illust rating it is cel't ainly curious. To quote 
from the articl e : " Supposing the moon to possess air and 
water, these l ighter and m ore fluen t elements of her compo· 
sition would of necessity lie on the further side. " For a 
practical i l lustration of this vie w, Mr. D ueberg suggests "a 
ball swinging i n  It circle by means of a corel ; and if it be 
dipped in any liquid , t h e  l iquid will be rapidly accumulated 
on the opposite or outer side. " Mr. Dueberg subjectB the 
ball to the restraint of centripetal force-the string . He 
should subject each atom of water to the same restraint, and 
then see if it will go on the outer side. 

Water on the moon is surely subjec t  to the earth's attrac
tion . It might be suggested to Mr. Dueberg to use a bollow 
ball  filled with liquids of different den sities, 0 1"  with a liquid 
a n d  a gas, and see if tbe lighter of them wil l  get on the fur
ther side when swung around. 

It may be that if the moun were falling toward the eartb , 
Mr. Dueberg 's fluent substances migbt get on the further 
side of  tbe moo n ,  but it ap pears to the writer tbat he would 
have to have a retarding m edium to accomplish that feat. 

MONROE MCCARTY. 
Hot Springs, Ark. , July 7, 1882. 

. .. . .. ..  

Noiseless Alarms and Noiseless People Wanted.. 

To the Editor of the ScientijW Amr.rican : 

There are many who work twelve hours per day, cbang

ing at 'm idnigbt ; and as far as I am acquainted with this 
kind of work, they depend upu n  some one tu wake them at 
the right time . So, at midnight, the " call er " w il l  stand 
near the window of tbe sleeper, aud call loud enough to 
rou se the sl eepers for a block al l around. Besides th is, tbe 
cook in every boarding house must gpt up early to prepare 
the breakfast, and by the time the n oisy cistern pump has 
sounded, and the noisy alarm clock, and the n oisy calls for 
John or Mary, w ith the many other sounds, the w eary 
ones who have. only s lept two bours are robbed of that 
which is to them very life . 

N ow, it seems to me, if we bad a silent al arm clock to set 
at the head of tbe bed , with a string to reach from the 
clock to the hair of the sleeper, and fastened with a pin ,  then 
a ring t o  be loosened by the clock at . a given hour so as to 
slide down on the string, this would wake up the early 
riser wi tbout a sound ; or a watch might be m ade w ith a 
hammer to strike out of the case, so tbat the watch might 
be placed with tbe band in a glove, and when the hour 
arrives the hammer would strike the hand, and awake the 
sleeper. But how to make a noiseless cistern pump I do n ot 
see, li ar do I see how Sally Ann, the cook, and John, ber 

hel per, c[ln be improved so as to keep absolutely sti ll.  The 
fact is, ou r scraps of time are so valuable to somebody, and 
our b abits !o d ifferent, iUs a sore puzzle to invent a univer
sal crank to fit every case. I give it up, but hope some 
inventive Yankee w ill see the " p 'int, " and help us lazy, 
sleepy ones, wbo are much in need of h elp. We want a 
noisel ess alarm clock, and a noiseless pump, and noiseless 
cooks, and noise13ss neighbors, etc. , for which we are w ill
ing to pay a reasonahle price to any inventor who can get a 
patent.  

T. O. B. 
Rockton, Ill . ,  July 1 1 , 1882. 

RULES IN THE CUTTING OF Ul'l'ERS. 

BY A PRACTICAL WORKMAN. 

Rules or th eoretical truths imply perfection in the materi
als they are applied to or embodied in, and all imperfections 
require them to be more or less modified to adapt them to 
tbe material. In the application of  rules to the cutt ing. of 
uppers, then , we must assume that skins w ill be perfect
free from spots, wrinkles, ruts, damages of every kind, clear 
and clean , at l east comparatively. These we proceed to cut 
up i n  a certain regular way, wbicb allo ws of very little 
w aste. The waste , indeed , is red uced to its very smallest 
quantity, and so to lay on tile patterns tbat this w ill be 
accomp! ished is tbe most difficult ·  tbing to be done.  Not , 
however, tbat the tbickuess, firmness, or fineness of the skin 
in different parts is to be overlooked , for such stock is sup
posed to be cut into goods of the first quality, and finen ess 
and coarseness, thickness and thinness, firmness and loose
ness m ust each go into its proper place in the upper. The 
finest and firmest part of the  skin is  alon g the m iddle, from 
the butt. to t h e  neck ; the heaviest part in the neck, and 
al ong th e side, half way betw�en the skirt and tbe back
bone ;  tbe th innest in the flanks and shoulders. The heavi
est or thickest part of the fi ne stock should go into the vamp 
or front part. of the shoe, where the most service is required ; 

the beavier part of tbe coarse into the bottom of the quarter 
for the same reason ; the lighter and looser part into the top 
of the quarter or leg ; while the finest and smoothest or 
best-look ing part of any piece, should be where it  will be 

most exposed to observlltion when worn. The skin 
s�retches most in a cross wise direction,  and this stretcbiness, 
what there is of it, must, in tbe quarter, extend np and 
down the leg, not length wise of tbe foot. 

Bearing these things in m ind, and suppo�ing tbat the 

Itittttifit �mtri rnu. 
upper i s  t o  b e  cut i n  quarters and vamps, w e  first, i f  it  b e  a 
good-sized skin, take off a ruw of quarters along the sid e ;  
then a row of vamps, followil lg one another from the butt 
to the shoulder ; next another row of vamps following, if, 
in that w ay, they leave just width enough at the other for a 
row of quarters ; if not, they are turned in any dIrection 
that will best take up the space,  along with a row of quar
ters on tbe further side. Frequently; it  is easiest to turn 
the skin half way round, so as to cut the middle and remain
ing side together from the butt toward the neck. The neck 
is  worked up into the wide quarters of a bu tton-hout, these 
requiring to be thicker tban the narrow ones, while the 
remain ing part of the shoulder and the corners go into  n ar
row quarters or button pieces . Some part of the neck may 
have to be left as too coarse , and perhaps some of the qu ar
ter or bntton pieces will fi n ish up a remnant too small for 
any of the set of patterns used . 

Wi th patterns of a differen t  shape, we still have to 
arrange them in a w ay to bring the toe part into or tuward 
the middle of the skin, and tbe back toward the side, or 
turned in such a manner t hat no stretchiness w ill come in 
the forward part. A diagram will  make the matter plainer 
than words. 

Our pattern proves too large , or tbe skin too small, to 
show just what w e  first i n tended , but it  happens to be of 
the right size to il lustrate several things in one diagram. 
Nus. 1 and 2 show bow patterns may be t urned crosswise of 
the skin at the butt, where there is  co mmonly very little 
stretchiness. Nos. 1 and 3 show how other patterns than 
quaxters may be placed ; Nos. 3, 4, 5, and 6 represent the 

usual manner of taking out quarters along the side ; wh ile 
the two wide quarters in the neck may be taken out i n  t he 
way represented. when tbe stock is fi rm ;  if n ot, they must 
be turned with the foot , part length wise or diagunal of the  
skin. Two of the vamps jollow, w bile the other two illus
trate the libe rty of placing them in any manner that may be 
n ecesaary. The u noccupied strip through the neck repre
sents a part that in In dia goat and kid skins is too weak to 
be cut aoross withont dan ger, t hough in Tampico and Cura� 
coa skins it  is much stronger. No. 6 is a smalle r-sized pat
tern, of the same kind as the others of that sh ape, used to 
fill a space too small for one of . the larger ones . The little 
button-piece and tongue are, like Nos_ 1 and 3,  st ra l lgers to 
the other patterns, and brought in to fill out tbe remain ing 
corn ers of tbe skin .  

Few skins  wil l cut  u p  with as little waste a s  the  one here 
represented. Even if there are no rlamages in them, there 
may be ex treme thinness of the flan ks, or coarseness of the 
neck, that cannot be worked into first-quality goods , such 
as are usually cut f�om clear stock. Wax calf and calf kid 
skins always have more of thi s kind of waste, and it is more 
difficult to turn the lower part of a quarter into the skirt 
along the belly. 

In the diagram we bave used women's patterns, but men 's, 
boys', misses', or children's would require no exception to 

the rules, nor any different distri bution of the parts of the 
skin .  Neither, it is obvious , does a half skin-a side of 
grain leather, ki p, or split-demand any variation. There is 

only more surface and opportunity in the bel l er  portions to 
turn p atterns in a variety of w ays, when advisable, or to 
follow out a systematic metbod. 

Every new or different form of pattern , bowever, makes 
it necessary to study out a new arrangpment. to some extent, 
and some l ittle ex perience, to ascertain what metbod of 
placing the patterns w ill give the best results, though not i n  

a manner to  violate any of the acknowledged ru les. 

A. Cheap Electric Pile. 

MI'. Al fred R. Benn ett , engineer for Messrs. D. & G. 
Grabam, of Glasgo w, read before the Ph ilosoph ical Society 
of Glasgow, on the 7th of February, a very interesting 1 . ote 
on a new p ile invented by h im. 

This pile is com posed of an irou vessel (enameled or not), 
of a porous cup, and of a strip of zinc. T h e  space between 
the iron vessel and the porous cup id packed w i th iron in smal l 
fragments, sucb as lathe turnings, and tbe porous cup is 
filled with a sui uti on of caustic soda or pOI  asb. 

Tbe idea of th is combil l ation is based upon tbe w ell-known 
fact tbat iron does n ot rust in solutions of the caustic alka
l ies ; and experience has show n th at if a strip of iron and one 
of zinc are immersed in such a solu tion the iron becomes 
strongly electro-negative with respoct to tbe zinc. It is the 
same Nith silver and gold and t he metals belonging to the 
pl atin um group. 

Primarily carbon is sligbtly m ore electro-negative than 
metals with respect to ziIic ; but all such supe ri ority soon 
ceases on account of the absorption of bydrogen by the pores 
of the carbon. Iron offers peculiar advantages. It is very 
cheap, a n d  its sUlidity permits of attaching the conn ecti ng 
terminal, whicb is something that cannot bc done witb car
bon. It has been fou nd, however, that an iron plate becomes 
rapidly polarized , because the hydrogen wbich is d isengaged 
attaches itself to it and greatly increases the resistance . This 
difficul ty is overcome by tbe use of small fragmen ts of iron ,  
because hydrogen d isengages itself therefrom more read ily 
than from a continuous surface .  In order to facil itate sucb 
disengagement it is  necessary to have care that the fragments 
be only wetted and not im mersed in the solution ; then tbe 
pile acquirea to a h igh degree the faculty of preserving its . 

electromotive power wh ile working continuously ul} d er a 
feeble resistance. Under a resistan ce of t wen ty ohms the 
pile remai n s quite constant, and resumes, through rest, its 
electromotive power rapidly enough to permit its being em
ployed on the most active telegraphic circuits, and for the 
majority of pract ical purposes . 

This electromotive power varies with the n ature of the 
iron , the purity of the solution employed, and the degree to 
wh i ch tbe iron is moisten ed by the solution. 

The electromotive power of a Daniell pile being 1, tbat 
of a Leclanche is, at the most, 1 30, and that of an iron pile 
varies from 1 '15 to 1 '33. This latter figure is exceptional,  

and 1 '23 must bo taken as the mean . 
Mr. Bennett's pile has given good results in the experi

ments that have lasted for several months.-Revue Indu8-

trielle. 

.. 4 .  � • 

The Symptomatology oC Bright's Dlseal!le. 

M. Dieulafoy lately called attention to certain symptoms 
of Brigbt's disease (parenchymatous and mixed nephritis) of 
wbich too little n 6tice has, he tbinks, been taken. The 
most important of the m is freqnency of mic turit ion, a symp
tom wbich, althougb frequen tly associated w ith polyuria, 
may exist independently of any increase in the quan tity . of 
urine. In some cases the sy mptom is very troublesome ;  the 
bladder has to be emptied tw elve or fifteen t imes a n ight, 
and twenty or tweu ty-five ti mes in eacb twenty -four honrs, 
and this although the tutal quanti ty of urine may not amount  
to a pint .  This symptom D ieulafoy proposes to term 
pollakuria, and it may be manifested in three forms : 

1. A n  early form may attend the commencement of th e 
renal disease, of w bich it may be indeed the earliest IiJ.anif'est� 
ation and of considerab le diagnostic significance. 

2. A l ate form, whicb attends the cbro lJic stage of the Ll i s
ease which has com menced acutely. 

3. A form in whicb the symptom is attended with great 
pain and distress, and is accompan ied by tenesmus and spa�m 
of tbe sphincter ani, lasting from three to eight m in utes. 

Anotber symptom is irritation of the skin. M. Dieu'a foy 
asserts tbat it is met w ith in one-tbi I'd of tbe persons suffers 
ing from " albuminous nepbritis," w heth er i nterst itial , 
parenchymatous, or mixed , a nd that it is especially frequent 
in women. This symptom is also met with in differen t 
forms. Sometimes it has tbe character of ordinary pruritus, 
and may be tbus the initial sym ptom of Bright's disease, 
preceding for months any other inconvenience. It has been 
explain ed by u rremia, and bas been attributed to an excretion 
of u rea by the skin ,  but i n  one of bis c ases t.he symptum was 
not present, althongh a large amount of urea was' excreted 
by the skin .  In other cases the itching is  m u ch sl ighter, and 
is described as resembling the sensation produced by the 
contact of a hair w ith the skin . 

The last symptom to wbich attention was directed is that 
wbich is described by patients as the " fingers goiug dead. " 
It is a sensation of formication or cramp , accompanied by 
such pallor that tbe part looks altogether exsanguine. It 
may last balf an hour or so, and then disappear entirely. 
Rarely both hands are affected, and when i t  is bila t eral and 

partial the area is al ways symmetr i cal on the two sides. It 

appears to be due tu a true vaso-motor disturbance. -Lancet. 

.. . . . .. 

The o bjects to be kept constantly in view are four, 
namely-first, to cut stock econom ically, or so as to obtaiu 
the greatest numher of uppers from a gi ven aUlount ; sec' 
and, to put the strongest part of the material into that part 
of tbe upper most exposed to strain in wearin g ;  third, to 
put the finest or handsomest portion into the part most 
exposed to view when on th e foot ; and fourth, to so cut Poisonous Washing Compounds. 

!-he material tbat the stretchiness of it will do the least Several cases of distressing if not dangerous puisoning by 
harm. the  use of compounds for lessen i ng the lahor of wash ing 

With good stook , a regular method of placing the pat- clothes have occurred recently among New Jersey laundry 
terns can be studied out and closely followed, while fulfill- workers. The National Laundry Journal says that the State 
ing all these requ irements. With poorer stock, we can I Board of Health are about to make examinations of the sus' 
only do the best the cond itions allow.-Slwe and Leather

. 
piciou s  pre parations , �ntending to pr?secute �an u facturers 

.Reporter. I where dangerously p{!lsonou� propertIes arc d Iscovered. 
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THE STEAMSHIP AUSTRAL. 

The latest addition to the Orient Lin e  of steamer�, the 
Austral; is a d istinct advance on the Orient, the first of her 
t ype, not ouly in respect o f  

-
speed, but in the structure of 

the hull, the ventilation of the state rooms, the arrange
ments made for the importation of frozen meat from 

Australia, and the effectiveness of the vessel as an auxi liary 
to our naval force. She has been built by Messrs. John 
Elder & Co., of Govan, on the Clyde, under the superin.  

t endence of Mr. J. W. Shepherd, a member of th e Institute 
of Naval Architects. Her length over all is 474 feet , her 
breadth 48 feet 3 inches, and her depth moulded is 37 feet,. 
Her displacement on the load line is about 9,500 tons . She 

i� thus 10 feet longer, 2 feet broader , and 2 inches deeper 
than the Orient, but, as her lines are finer, her tonnage w ill 

not much exceed that of the Orient . She is built through

out of mild steel , and has three steel decks. She is divirled 

below the inner skin and the double bottom into nineteen 

separate water - tight compartments, 
and in the hull proper w ithin the in
terior skin she is divided by thirteen 
water-tight bulkheads, ten of which 
run up to the level of the main deck. 
If the whole of the lower compart
ments were filled with w3,ter, the effect 
would be an addi tional draught to the 
extent of 18 i nches, and if t h e  sea got 
into two of them, the stability and 
the surplus buoyancy of the vessel 
would prevent her from being endan
gered. 

Above the main deck the ship Is 
divided into seven fireproof compart· 
ments, all in cOIY_munication with the 
main deck ; and, as the pumping power 
prov i ded is' 

equal to 2,928 tons pel' 
hour, there is ample arrangement made 
for flooding any of the compartments 
in case of fire, or extracting the water 
in ease of their becomiug waterlogged. 
In the event of the engines being dis
abled, the vessel is provided with four 
masts, the fore and main bei l l g  sqllare
rigged, and the mizzen and jigger h av
ing fOffl and aft sails, which ,  combined, 
will give abou t 28, 000 superficial feet 
of can vas : thus the vessel is well un· 
der command independently of steam 
power. These provisi on s for the general safety of the vessel 
are supplem ented by un usua1 care for the comfort of the pas

sengers. The cabi n s are all placed within the area of the  
sh ip, with a gangway, foUl' feet w ide, run ning right along the 
vessel , outside the state rooms, and at frequent intervals 

across the ship . This permits each stgte room to  be con

structed like an ordinary compartment,  with w i n d ows in· 

stead of portholes ; and the porthole in the side of the ship 

may be openerl even in rough weather without any fear of 

water entering the cabi n , If a sea should strike the vessel 

when the port'tlole is open, the water will fall on to the gang

way. Upon the  u pper deck, the gangway running round 

the whole of the vessel is perfcctly o pen to the air, while it 

is covered above ; and the passen gers may promenade there 

with the ful l advantage of an open sea before them, The 
passage rou n d  the ship leads fore and a ft on each side of 
the saloon, so that persons can go to either end of the ship 

without passing th rough the saloon . Besides this, tbere are 

numerous cross passages, three feet wide, bet ween the 
several quadrangles of state rooms, an arrangement that 
offprs un nsual facilities for moving about the ship .  The 
saloon is a handsome apartment, paneled with walnut and 
embellished with carved shields representing the arms of 
various nationali ties. Arrangements are made for t h e  usual 
l ong tables, but they can be also divided into sets of a dozen 
or even four seats; , The most striking characteristi c of the 
saloon , however, is the row o f  dome-shaped painted-glass 
windows down each side, These can be lowered at w ill in 

all weathers, became , instead of opening on to the sea, as 

usu a l ,  they merely ad mit air from the long corridors. Effec
tive ventilation is provided for the saloon by a centrifugal 

fan , worked by a small steam-engin e . The fan forces a 

con tinuous current of pure air into the apartment, and the 

foul air finds its way out through an ornam ental opening 

above each window. The publ ic rooms, the engin e-room, 
pantries. and passage ways are lighted by the electric light, 

THE OPERATION OF TRANSFUSING BLOOD. 

fitted up by Messrs. Siemen s with nine arc lamps ar:d 170 
Swan lamps. Five of th e  arc l ights are placed in the 
engine-room and four on the deck The curren t i s  pro
vided by two of Siemens' alternating current  mach i nes, each 
d riven by a separate engine. -Tlte Illustrated London News. 

• • • • • 
A Government Fish Sfeam«:.r. 

The Govern men t is n o w  buildi ng in Delaware a fine new 
iron . steamship for the special use of the Fish Commission. 
It i s  to cost $2(10, 000, to be named tbe Al batross, aod to 
be ready in about four mon ths. Its dimen si ons w ill be : 
Length , 20� feet ; beam , 27 feet 6 inches : depth of hold , 16 
feet 9 in ches ; burden,  800 tonR . Among the special appl i· 
ances fittin g  the vessel for i ts purpose will be a deep-sea 
dredge and eight m iles of w i re rope. One of the first im
portant services of the A lbatross will be the trallsportation 
to London o f  the collection which will represent this coun
try in the great Fish Ex position next May. 

THE DIRECT TRANSFUSION OF BLOOD. 

Among the various methods of transfusing blood that 
have been empl oyed , the , most commendable appeal' to be 
those of Dr. Ore , of Bordeaux, and Dr. Roussel , of Ge n e va,  
The process of the latter has recently occasioned a rem ark
able cure w hich has attracted much attention from the medi
cal world, and we are therefore glad to mHke it known to 
our readers. Facts, as we kno w ,  speak for themselves, ,0 
we will give these i n ' a succinct man ner. Mrs. M" aged 
31 years, had h ad five living children and two m iscar · 
riages. In December , 1 881,  after six months of gestatiol l ,  
she gave birth to two cb ildren-one of them was stillborn 
and tbe other l ived for a few hours only. The patient in 
spite of all cares gradual ly became feeble from' week to 
w eek. She was attended by her physician, Dr. Chauvi n ,  
and b y  Drs. Brochin find Pean . On the 11lst of January sbe 
well t  from bad to worse ; and, on the 1st of February, there 
was l i ttle hope for bel'. Anorexia, vomitings, in somnia , 

inertia, diarrbea, anemic bect ic fever, 
cadaverous face, and approach ing dis
solution ; sucb were her sy mptoms.  
Drs. Pean and Brochin then suggested 
lIansfusion as a last resOIl rce. Tbis 
was perform ed by Dr. Roussel . w h o  
describes the remarkable operation as 
foll ows : On the 5th of  Fehruary Dr. 
Brochin came to the Grand Hotel to ask 
my COli  currence. 1 found the patient 
inert , scarcely consci om', without heat, 
w i thout respiration,  as pale as H. corpse, 
vei n s  i n visihle. and pulse fil iform at 
140. 

The heart and lungH appeared to me 
to be healthy, and I cOll Ren t ed to oper
ate, February 7th, 4 o 'clock P.M. The 
patient is in the s tate ahove descrihed ; 
to-day she has had diarrhea nineteen 
times ; bel' pulse is filiform, trC'mul ous, 
and 150. The sister and husban d of  
the pat ient  offer me their arm, ; hut , 
afler an exami nation, I prefer to make 
a choice elsewh ere. There i s  m ade 
known to me a husiness man of the 
street wbo employs many 'trong '1'01 k
!\len. Mr. Z. at once comprehen ds  the  
importance of my reqmst and can�es 
his men to call , and to thcm I ex plai n  
that i t  is a qu esti on o f  "avi ng a mother 

of a family by giving her a l ittle bl ood taken from the arm 
of one of them by a single puncture which I affirm will be 
harmless. Several consent .  I select a young m an of about 
thi rty years of age, healthy and robust. n amed Adrien Re
n aud. We go up to the patien t's room, wbere are pre
sent Drs. Brochin aud Chauvin and the hushan d . si"ter, 
and ot her relatives. The tral lf'fuser is washed in warm 

water to whicb has been added a little soda. I uncover 
the breast of the patient , and stretch her arm along the 
edge of the bed . I seat R. , and place h is arm pm'al lel 
with that of the patien t , and surround it with a bandage ,0 
as to cau se his veins to swell. After having carcfully 
sought and n 0ted w ith ink the course of the h u meral artery 
at the bend of the elbow, I mark a poin t  of ink at two cen
timeters heyond the course of the artery, on the median 
vein , which appears to be prominent and wel l  s w ollen with 
blood_ Resting thc initi al cyl i n der of the tran sfuser l r, s llch 
a way that it figures tbe circumfereuce of this central poin t . 

THE NEW STEAMSHIP AUSTRA L . OF THE ORIENT LINE. 
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I cause the an nu lar cuppi ng apparatns to adhere by a pres
sure on its bulb. 

Then, turning to the patient, I find that her veill s arc so 
bloodless as to be invisible . I succeed in discovering them 
by pl acing a bandage on her arm. I raise a fold of the ski n  
transverse to the median . vein , and, cntting it with the  bis
toury , find that the vein is bluish and very narrow . I prick 

it w i th a fine erine, and then , removing the bandage from 

the arm , confide to Dr. Bmchin the care of cutti ng a small 
piece from the vein with the point of a fine scissors and o f  

introducing the canula into the narrow vessel .  A few 
drops of very pale , thin, and incoagulable blood rUlI o u t .  

Dur i ng this time I have dipped the bell of the aspirating 
tube of the instrumen t into a vessel of water heated to about 

40 degrees. By working the bulb, this water fills the entire 
transfusej', heats it and expels the air that it con tai ns. It 
was after all the air was expelled by the water that Dr. 
Brochin introduced the canula into the patient's vein .  

The patien t  is now i n  such a state of inertia and anem ic 
anresthesia that she makes not even the slightest movem ent,  
either during the incision of the skin O!' durIng the prepara 
tion of the vein. 

Our t wo subjects are now un ited by an uninte rrn pted 
channel ful l of water and free of air. A 
sharp tap on the head of the lancet opens Re
naud 's vein, and his blood soon makes its 
appearance at the ori fice of the tubes, after 
having d d ven the water before it. The w ater 
section tube as well as the expUlsion tube are 
closed, and a direct current of blood is set up. 
Slowly, n ever removing my eyes from the 
paticnt, I press the pump bulb, and force 
the bl ood easily into the vein in quantities of 
10 grammes each time. At the tenth con
traction of the bnlb the patlent breathes more 
deeply and quicklY. When question ed she 
answ ers tbat she feels no discomfort, but 
experien ces a h eat I'lsing from her arm into 
her breast. 

Dr. B rochin  easily asce rtains under his fin
ger that the blood is distending the rubber 
tube and the vein at each pressure ; and, 
moreover, we  all perce:ve the veil! becom
ing more apparent and turgid as far as the 
arm pit . 

At the seventeenth i n  j e c t i o n of ten 
grammes, perce iv ing a resistance in the bulb 
and a slight agitation in the patient, I stop 
transfusing, after 170 grammes of Renaud's 
blood have passed i n to the patient's vei ns. 

Tbe pre parations for the operati on w ere 
somewhat prolonged by the absolute lack of 
comfort and room in the apartment .  I t  was 
difficult to light the l atter well, and Dr. 
Chauvin w as good enough to bold a lamp 
so as to light alternately e[,ch subject . The 
operation itself lasted five m i nutes . 

Ren aud's arm was d ressed with a simple 
bandage, an'd be  returned to his work very 
much pleased with the service that he had 
rendered. 

FebrualY 8th .-Tbe patient has slept, al 
though she has a wakened several times. 
D uring the day she has eaten six times. She 
has spoken alond,  and has not felt the least 
pain. 

Feb ruary 9th .-The patien t  has sl(,pt. well 
the e n tire night, and for the first time in six 
months. 

Feb. 10th and 1 lth , -State of con vales
cence assured. 

February 12th and 1 3t h . -Madame M. is 
si tti ng up, and is certainly cured. Hereafter 
she can dispenRe with my care. 

Such is the i n teresting case that we have 
desired to make know n . It n ow remai ns to 
say a few words in regard to the instrument 
employ ed by Dr. Roussel -his transfuse r'. 

The apparatus consists of a soft, elastic 
w arm, and moist t u be, a fter the style of th� 
blood vessels, d esigned 1.0 he pl aced between the  vein that 
yields the blood and that w hich receives i t .  This tube car
ries a suction and force pump, which gives impUlsion to 
the venous blood, while measur ing the quantity ana velo· 
city of the same. Two bifurcations , olle at the beginning, 
and the other at the end of the tube, anow of the entrance 
and exit of a current of warm w ater so as to drive out the 
internal ait· and h eat the instrument without the water i tself 
being forced into the patient's cil'culat ion . -La Natu1'e. 

• • • • • 
THE u itric sol u tion of the two metal R  is mixed in a beaker, 

or a large porcelain crucible,  with 4 io 5 c. ( . of pure p;lyc. ' 
rine, supersaturated w ith ammonia , amI rn ixed with 10 
to 1 5  c. c .  of concen trated soda-lye.  The clear l iquid thus 
obtained is  heat!'d, and boi led for three to fi ve lllirl ll tes ; tbe 
formati on of a �i1  vel' depos it 0 11 the sides is prevented by 
sti rring with a glass rod. When .�old the redueed sil ver is 
filtered off, w ashed wi th hoiling water, with warlll dilute 

acetic acid , alld agai n with hot water. The acetic ac id in 
the fi1t.rat i) b n eutralized, and the lead thro wn down witb 
Hul pllUl'l t ed hydrogen . The sepa.ration of silver from lead 
is pl'nc t icaule in presence of copper and bismuth , as the oxides 
of t hese metal s arc soluble in glyeeric alkali es . -E ponath. 

THE AlIERICAN TUNNY. 

BY C. F. HOLDER. 

Probably no fam ily of fishes exceeds the mackerels (&om
brinlJJ) in their economic value . •  Having a wide geographi cal 
ran ge, the d ifferent genera are found in al most all the waters 
of the world, (�very where being a benefit to man, and from 

their beauty, form, ana pecul i ar habits attracti ng universal at

t ention. The family is d i vidrd into fou r sub-fam il ies : 1st . 
Seom brinre , distinguished by the short first dorsal lind the 
wide space between it and ihe second,  and the pec
torals h igh up, inclu di ng the gen us Scombel'. {)I' common 
mackerel s. 2d. The Orey ninre, of which the subject of our 
il l ust ration is a member. Here the spinous dorsal is contigu
ous to the soft, the pectorals comparativel y low ,  the eaudal 
ped uncle with a median adipose carina, or fleshy keel . and 
two others, one above and one below , converging backward. 
This  sub ·fam ily incl udes orcynus, sarda, and cybium, and 
related forms.  3d.  Thyrsitinre , in which the spinous dorsal 
is also l ong and pec torals comparatively low, but the caudal 
peduncle is not  keeled TIns family Includes the  genera 

thyrsites, ruvettus, etc. 4t\l . Gempylinre, dist inguished from 

the  others by the very long body (the he ight being less than 
a tenth of the length),  and the numerous spines of the first 

THE AMERICAN TUNNY. 

Storer says : " The species known along our coast as hcrsc 
mackerel and albicore comes on to Mas&achusetts Bay about 
the middle of June and remains until October It is fre· 
quently taken for its oil, which is taken from the head and 
belly, a single specimen often yield ing twenty gallons. " 

They grow to a great size, and in 1855 one was caught off 
Lyn n ,  �Iass. , that weighed over 1 , 000 pounds, was 10 fee l 
long, and 6 feet in girtIl . It was presen ted to the Lyn n Nal u
ral History Society by Dr. J. B. Holder, who was then I II U  
hon orary curator. I n  a memorandum n ote i n  the History 
of Lynn, Dr. Holder say s :  " In this year (1850) they were very 
abundant, small ones being seen j umping out of the w atpr ; 
and I have measured se veral that were 10 feet inlength . "  

After this they were rarely seen, but i n  1871 a numlJer 
were observed , as well as great quantities of a sm al l tunny , 
Orcynus alliteratus, wh ich , remarkable to relate , and show

ing their great range . had previously only been known iu 
the Mediterl'anean Sea. The common tunuy of the locality iH 
the Thynrl.us vulgares, and i s  said to have been seen i n  011 1 '  
waters. It attai ns a much greater size than its American 
representative (Orcynus seeundo·dol'sales). Specimen s have 
been found 20 feet in l ength,  exceeding h alf a ton in  weight. 
A casual observer wou ld hardly note a specific difference 

bet ween the two, so much do they resemble 
one another. From a very remote period 
the fisbe ries near the Island of Sicily have 
been valued, and in the sum mer vast shoals 
of them are caught in large nets or by means 
of what the Italians call tonaro. 

In appearance the thyn nus bears a close re
semblance to our mackerel, except in  point of 
size. Each jaw is  furnished with a row of 
small �harp pointed teeth. slightly curved i l l 
ward ; the tongue and inside o f  the  mou t h 
are very dark eolored ; the ch eeks coven!d 
with long narrow poi nted seales ; the oper
culum is smooth ; the dorsal and anal fins aI'" 
followed by nine small finlets, and the tail j ,  
crescent-shaped . The u pper part of the body 
is very dark blue ; the belly a light gray , 
spotted w i th si lvery white ; the first dorsal fin,  
pectorals, and ventrals black ; the secon d dor
sal and anal n early flesh- colored, with a sil
very tint ; the finlets, above and below, yel
lowish , tipped with black. Th is description 
well appl ies to the American tunny , th ough 
the Fn l ton Market speci men had lost its bril · 
l iant col ors when we saw it. Mr. Garrpll , 
quoting from Mr'. Couch , says . that " the 
tunny appears on the Corn ish coast of Eng
land in su mmer and autumn, but is  n ot oft cn 
taken because it does not take bait, or at least 
the fishermen use no bait that is acceptable to 
i t, and its size and strength �eldom suffer it 
to become entangled in the n cts. It feeds on 
pi lchards , herrings, and perh aps most other 
smal l fishes, hut the skipper (Esox 8auru.�) 
seems to be i t.s  favori te food , and it h as bel'II 
seen to leap in the air after them an d endeavor 
to cut  t h e m  d o w n  after the manner of the  
thrasher. 

According to a French w riter the greatc�t. 
tunny fishery of the present day is that at 
Proven ce. Here the haul is made by an in
closed net called the rnadl'ag ' ·e. The net con
sist.s oC a comhi nation of nets, which i s  q u i c k l y  
cast into t h e  s e a  t o  head t h e  tunn ies at t lH� 
moment of their passage. When the �ent i 
nels posted for the purpose have signaled t h e 
approaeh of a sh oal of tunnies and its directi oll 
by the i ndications of a flag w h ich po in ts to 
the spot oecupied by the finny tri be, the 
fish ing boa ts arc immed iately directed to the 
spot indicated and ranged in curved lines, 
forming. w ith the light floating net, a bal f 
circular inclosure t urned toward the shore, 
the in terior of which is called the gardell . 
The tun n ies IIms inclosed in this garden be -
tween the shore and the net become crazed 

with terror ;  as they ad vance along the shore 
dorsal , represented by the genus gempylus. Very recently they press upon the inclosure, or rather a new i n terior 
an A merican tunny was brough t in to Fulton Market, and inclosure is formed w ith other nets beld in reserve. In 
from its great size attracted general attention. It was this secon d  i ncl osure all open i ng i s  left through which 
nearly nine feet long , and weighed between 8i 0 an d 900 the fish have to pass. In contin ui ng thus to diminish the 
poun ds-a m agnificent  fish. its entire make up denoting space by successive inclosll res each occupies a smaller diame
wonderful speed and activity in its nat ive element, where, tel', in which the fish are in closed in abou t a fathom and a 

with tbeir rich coloring, i ridescent and silvery tints, they half of wnter. At this moment a se i ne is thrown in to the 
present a wondrous spectacle . It is rarely that they are ga r·den . this is  in tUl'll hauled by the men i nto shallow water, 
captured so near New York city. In Rhode Island and by HIIlI th e small fi"h taken by h and , and the larger by hooks 
some o f  I he m ore northern fishermen it is call ed the albicOle ,  made for the purpose and thrust i nto the g·i lls.  A single day 
as well as America n tunny, an d its range is fmm Newfound- o f  slIch fish ing will oftentimes produce 16,000 t n tlnies, rang
l a l l d  t o  Flor ida . Roudelet 11 gUl'es a tu u ny under the name ing from tw en ty -fi ve pounds upward.  The mad ragne 

Thall ,  and :lnotl ll'r species which h e  cal ls  Pelamydc, or Thon above mentioned is a permanent fishery , and consist,. of a 
d' Aristole . The first he d" llOminates in Grerk as Ork unos, vast in closure formed of nets int o various chambers, SIIP 
whkl" he says ,  is the " Gra n d  Than . "  The generic, name ported by corks and hel d in place by weights. The net is 
u o w  used is evidently frolll th e 01.1 Greek d esignatio n .  Hnd in te'itded to arrest the shoals of tull n ies as they l('IIve shallow 
tunny is from t h y n n os,  the  m ore CO llllllon term in use among w ater for opeli sea. Fur this p,ur pose a long alley 01' ru n  i s  
t.he ancients . The fi s h  seem s  t o  have been well k n o w n  along established bet.ween the sea shore a n d  the park o r  ma
the Medit erranean Sell . R"n delet fi.gnJ'Ps a hizc, which he drague. The fish . follow the run, and after passing from 
calls. also sarda, Hnd whi(·1t Iw says is called by Pliny pela- cha�ber to chamber, at last find their way i n to the inte'dor. 
mydes . It wil l  he seen . then , ihat these n ames . which lI rc To force' them near the " park " long nets are used, hauled 

retained by modern n a turH l h t s, were used by the earli","" I' by boats, and fillally, w h e n  the,v are thoroughly in tll€  toils, 
writers to designate species  v!'ry cl ose ly allied. the net is raised to the surface, and the victims killed w i th 
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poles a n d  various weapons, t h e  sport, i f  i t  can b e  called such, 
lasting the entire night. 

As an eating fish it is tbere preferred to the sal mon, and a 
French gourmand says of it : " For our part we put it far 
above salmon. Nothing is comparable to the fresh tunny 
thro wn iuto II bot frying pan, and sprinkled with vinegar and 
salt. When properly cooked nothing can be more firm or 
savory. In short , nothl ll g  of the kind can rival or even be 
compared with the tunny as we find it at Marseilles and 
Oette . "  

The large tunnies o f  o u r  coast are by no means such deli
cacies, th ough their cousins , the mackerels, when fresh and 
broiled-n ot fried-are equally up to the French ideal. 

• f . . .. 
The VIscosity oC Liquids, and its Relatldll to 

Chenlical ConstitutIon. 

The time that it takes a liquid to flow through a capillary 
tnbe, under certain conditions, will depend on its viscosity. 
By comparing d ifferent liquids under exactly the same 
experimental conditions, the difference in tenacity, or their 
specific viscosity, can be determined from this difference in 
time; Richard Pribram and AI. Handl have been able to 
prove experimentally that ·th ere is an undeniable relation. 
existing between the specific viscosity of homol ogous liquid 
s ubstances and their chemical constitution, and that these 
can be expressed by definite rules for certain substitutions. 
By means of new and very carefully prepared pure sub
stances, they have recently increased the number and value of 
their experiments. These have been published in two very 
exhaustive memoirs presented to the Vienna Academy of 
Science, and with them the conclusions drawn from all their 
observations.  Omitting the special description of the appa
ratus employed, and the details of the" separate experiments 
given in the original, the Baturforscher gives the following 
summary of their w ork. 

The first question to be answered by farther experiment
in g was in regard to the action of isomeric esters (or com
pound etbers), of which Gueront had asserted that they pos
sessed equal fluid ity for equal volumes, the statement being 
hased u pon a few observation s. It  was not  found to be 

strictly correct. It is  true that the tenacity (or viscosity) 
for equal volumes · of isomeric esters did not vary a great 
deal ; but these variations ought not to be n eglected, and it 
was found that there WtiS a regularity within these varia
tions w h i ch was clearly apparent if the esters were grouped 
together according to their composition. 

If those esters were grouped together, in which the iso
merism is due to sim ple interchange of alcohol radical for an 
acid radical , the table showed that in those cases where a 
difference could be seen with certainty, an ester containing 
a higher alcohol radical wonld possess greater viscosity, 
while the one containing a higher acid radical would, of 
course, b ave less ten acity, or greater flui dity. In general, 
these differences of specific vi scosity for equal volumes 
increase as the molecular weight of the alcoh ol radical 
increases. 

Interesting relations were further apparen t  in comparing 
isorueric ethers, in w h ich the isomerism is due to a different 
arrangemen t  of atoms in t he alcohol radical or the acid radi
cal. The compounds of this series w hich were examined 
showed that esters contaiuing n ormally const ituted radicals, 
were more viscous than tbose i someric with them, and t his 
was equally the case whether the isomerism was in the alco
hol or in the acid radical. 

Experimen ts were then made to ascertain whether similat 
relation s  to those last men tioned also existed in tbe other 
series. Among the haloid compounds of al cohol radicals, 
t,h e  Lmtyl i c  compounds acted the same in this respect as tbe 
esters. With propylic compounds, however, the difference 
in tenacity for equal volumes was very small, while for equal 
quantities the d ifferences were larger ;  but in an opposite 
di rection, the n ormal compounds having the smaller vis
cocity. 

The aldehydes, l ike the eth ers, showed greater fluidi ty in 
the n o r m al compounds. The isomeric alcohols showed no 
regularity in the fe w examples examined, which belong 
here, A fe w n itro-derivatives of the fatty series, that can 
be introdueed here,  exhibited as littlc regularity. 

" Now, if  we take a general survey of the relation of n or
mally consti tuted substances to the isomeric ones in the 
different groups, it w ill be seen that in the majority of 
cases the normal compounds have th e greater viscocity. 
This rule applies to all the esters, the aldehydes, propylic 
alcohol (at 50° C.), nitropropane, butyric acid, and butylic 
iodide ; on the contrary, the propylic haloids, butylic alco
hol, and nitrobutane,  all de v i ate from the rule . " 

The relation which Bruhl has very recently d escribed as 
existing between the specific refractory power, and the pre
sence or absence of numerous conditions of the atom in the 
molecule, gave them occasion for observing the specific 
viscocity in t his direction. It was found that when an alco
hol passed into an aldehyde or ketone, the fluidity increased. 
This is  considerably greater when two hydrogen atoms go 
o ut, and there is a double bond formed between a carbon 
and an oxygen ,  than in those cases where the loss of qydro 
gen is compe[]sated for by a double bond between two atoms 
of the same kind.  This decrease of viscocity, when an alco
h ol goes into an ald ehyde or ketone, is always the same per 
cent of the whole, whether calculated to volume or to quan
tity (weight). With increasing molecular weights, how
ever, the absolute difference betw een homologous alcohols 
and their corre�ondiBg aldehydes or ketones is always 
greater. 

J'titutifi t (�mtritau. 
The observations that have been made by this  grouping 

may be embodied in the following general statement : " In 

homologous series, the in crease of viscocity is in general 
proportional to the increase of molecular weight. The 

coefficient of increase, however, depends upon the structure 

of th€ molecul;), and is constant only in those cases where 
the members of the homologolls seri es, considered as binary 

compounds, contain one member that is fixed, and the other 

variable. In the series of halogen derivatives of normally 

constituted hydrocarbons, the form of the molecule has less 

influence than the weight of the molecule ; w i th so· called 
isomeric compounds it is distinctly noticeable." 

What was previously as6ertai ned concerning acids was 

m erely confirmed. An exhaustive discu8sion of the obser

vations made Oil alcohols, and a comparison with the older 

results of Re\lslab, lead to a surprising resul t, namely, that 

the two curves (of tenacity and molecular w eight) run par

allel only when the two b u tylic alcohols change places, tbe 

isobutylic alcohol being put in the normal series, and the 

normal alcohol transferred to the isomeric series of alcohols. 

Finally, the n itro-compounds confirm the l aw that the v i s

cocity i ncreases nearly in proportion to the increase of 
molecular weight. 

------------.--�, .. �,-. .------------
NEW FORM OF BRIDGE SUl'PORTS. 

The accompanying diagram illustrates designs by Mr. J. 
F. Smith, Leicester, England.  He proposes, says tbe Engi
neer, that bridges shall con sist of iron or steel cylinders of 
any reasonable diameter, made up with plates riveted to 
rolled iron or steel ribs, the strength necessary to carry any 
weight required ; they are generally of a circular section,  
and the lower half  of the cyli nder, or inverted portion of 
the arch, supports the upper half, and has a contin uous 
bea.ring on the ground or bed of the river its w hole length ; 
the l a.rger the cylinders t h e  more stable the bridge. These 
hridges, or' cyl in ders, may be riveted up in dry d ock, a por
tion of the ends covered with movable plates, floated into 
position and sunk ; the only trouble in foundation s  being in 

cases where the bed of tbe river is rocky and uneven, then 
it is necessary to level or groove the bottom with " jump
ers " from a platform over the l ine of intended cylinder. 
For small water-courses under turnpike and other roads, 
Mr. Smith says these bridges may be riv:eted up on the spot, 
rolled in, covered over, and the bridge is made as in Fig. 3, 
without any piling, diverting watercourse, building foun
dati o n s  and arches, or  other trouble and expense usual in 
the old style of building bridges. 

Where railroads are to be formed over frequently flooded 
or boggy land, a number of these cylinders laid side by side 
- as in Fig. 2-wiIl, it is claimed, save railway companies 
the enormous cost of foundations. The cylinders having a 
continuous bearing the whole width of the rail way cannot 
possibly sink very much, and the rail level w ould be made 
good on the top in case of any subsidence. 

.. ' . .  ., 
Light and Color. 

BY .ALFRED DANIELL� ]-LA., B.SC. 
Light is a form of wave-motion in the all-pervading ether ; 

and it scarcely neeris, nor does space allow, a lengthened 
discussion of th e  varieties of converging proofs which aid 
one another in forci n g  us to this conclusion .  If we throw a 
couple of stones on the  surface of water, we find a couple 
of systems of rings produced, which at their  points of cross
ing present the appearan ce of engine-turning. Where the 
crest of one coincides with the crest of the o ther, there is 
double upheaval ; where the trough of one coincides w i th 
the trough of the other, there is double depression. Where, 
however, the crest of one coincides with the trough of the 
other, what do we find ? Neutrali zation of effects-no 
effect, no motion ; for the instant a state of rest. This is 
exactly what happens when two beams of light coming, or 
appearing to come from two points exceedingly near to  one 
another, are allowed to shine upon the same spot. The 
phenomena of interference of l ight are" phenomena in  which 
light added to lig ht produces darkneBs in some places, and 
extra brightness in others-darkness when the same spot is 
affected by waves w hich are in opposite places, and increased 
brilliancy when the waves are in accord with one another. 
This is a matter capable of easy explanation when the phe
nomena of light are considered as due to wave-motion ; but 
under the old corpuscular material theory of light it was 
very difficult to explain, as indeed it was to nnderstand or 
believe the explanation offered. 

The phenomena of color. are again d ue to waves of differ
ent lengths. Each c(}lor and shade of color, provided that 
it is in tbe spectrum, is due to a special wave-length. The 
waves of light which produce in our eyes the i mpression of 
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deep red have a length of about t h e  il7, 640th part of an 
inch ; and since the ripples of 192, 000 miles of space break 
upon the eye in a second, we learn that during each second 
we spend in contemplating the planet Mars, or any red star, 
the prod igious num ber of 458, 000, 000, 000,000 break upon 
the eye ;  and  if the red object we look at be terrestrial, it 
must be in a state of continued vi bration, which enables it 
during each secon d  to start t h is enormous nnmber of waves 
traveling througb the ether and striking the eye. The o ther 
extreme in colo I' is produced by certain violet rays, which 
have a w ave-length of th e 60, OOOth part of an inch, and of 
w h i ch more than 700, 000,000, 000, 000 strike the eye during 
every second. But there are still more rapid vibrations, 
propagated by the ether, to which our eyes are not sensi
tive, but to w hich our photograpbic plates do resJ1>ond ;  and 
there are vibrations, sl ower than those of the extreme red, 
to which nul' eyes are not specially sensiti ve, bnt which our 
skin and gen eral bodily organisms perceive as heat rays. 
The slower w aves are t hus tbe cause of radiant heat, the 
more rap i d  ones cause the sensation of light, and the most 
rapid produce the chemical effects upon w hich photography 
depends. Yet there is no broad line of demarkation between 
these departments of e n ergy-bearing w aves. The red rays 
are felt to be warm by the h and, and seen by the eye to be 
red ; the violent rays are seen by the eye to be violet, and 
are also found to be active in relation to photographic 
plates. What lies beyond these we d o  n ot know. T here is 
no probable reason, in the nature of things, for such a limit
ation of vibmtions in the ether to one or t w o  octaves ; but 
whether there be or be not any rad iations through space 
w h ich are slowe r  or more rapid th an th()se with w h ich we 
are acquainted as h eat w aves, l ight-waves, or actini c  waves, 
it remains that we do not know anything about them, for 
we have no senses which perceive them, and we have as yet 
disco vered no instrumental means for their detection. Yet 
we suspect their exist  ence. Many of the vibrations of lumi
nous bodies are connected with one another in the same way 
as the harmon ics of a low musical note are rel ated ; and 
thus we may, without any material call upon our imagina
tion , suppose ourselves to be in relation to the vi !lralions of 
light in much the same posi tion as we can easily su ppose a 
grassbopper to be on listening to the boom of a church 
organ . The grasshopper can hear sounds which are beyon d  
our hearing, sounds high and keen edged, sounds like those 
which he himself makes : but it is probahle that we in our 
turn can hear low tones w hich the grassh opper cannot hear, 
and that on listening to a full-chorded comb i nation of 
sounds, the i n sect would be deaf to the lower notes, and 
would hear simply a crowd o f  harmonics, w h ich w ould 
seem at first to bear no relation to one another. In the sam e  
way, w e  can suppose ourselves t o  be blind and d evoid of 
sensation in respect of those long fundamental waves in tbe 
ether, of wbich these light rays and heat rays are some of 
the h a rmonics. Too much stress must n ot be laid on this, 
however, because our kn owledge (th ough growing) is  n ot, 
yet very great in this regard ; and th ere is n ot much evi
dence that t here is any material loss of recognizable or per
cepti ble energy in the shape of unrecognizable or impercep
tible radiations. 

00101' i n  the theory o f  light resem bles pitch in the theory 
of sou nd. Both depend upon the length of wave which 
strikes upon the appropriate organ of sense after travel i n g  
through t h e  appropriate medium. Y e t  though they depend 
upon the length of w ave, tbe lengtb of wave does not 
explain the sen sations of color or pitch. The theory of 
light and that of sound are both, in the most rigid sense, 
sciences of calculation, of applied mathematics, m echan ical 
sciences. They have n othing to do with the emotional 
effect of the harmony of colors or o f  sound ; or w i t h  the 
relation between beauty of color or of sound, and the admi
ration which this calls forth from a sensitive mind. They 
have to deal' with vibrations alone, a n d  a t ran sversal vibra
tion in the ether, having a w ave-length of the 51 , 1 l0th of an 
inch,  and falling on the retina of the eye , may or may not 
rouse the enthusiasm of the mind which is  behind the eye 
that percei ves the blue of heaven ; but physical science, con
cerning itself with the vibration as snch , and as such only, 
stops short where physiology and psychology take up the 
burden of discovery and of explanation. 

White l ight, such as that whicb comes to us from the sun, 
is composed of almost all the vibrations within the limits of 
visibility, simultaneously traveling through space, and sim
ultaneously striking our eyes. When a ray of bright white 
light strikes the eye, we have no sense of any special col or 
in the mixture, and this is the sensation of white light ; the 
mixed sensation of all colors, of which n one preponderates, 
is the sen sation of un col ored or whi te l ight. If an orchestra 
sounded forth every im aginable n ote within the compass of 
our hearing, the blin ding flare would not prod u ce in our ears 
the effect of any particular pitch; the resul t would simply 
be an indescribable Wagneresque ocean of pitchless sound. 
So it is, and as wonderful , but that we are more accustomed 
to it, every time we behold white light ; and our object 
when we endeavor to procure what we call pure white light 
is to procure light which is due to all possible vibrations, of 
which no one preponderates over the other so as to impress 
the aggregate result with its own colored individuality.
Journal of Gas Lighting. 

The Ameriean Association. 

The annual meeting of the American Association for the 
Advancement of Science will take place at Montreal (not 
Buffalo as stated in our last), on Wednesday, Aug. 23, 1882. 
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RECENT INVENTIONS. 

A Novel Foldlne: Barrel. 

Mr. Armistead Barksdale, of Statesville, N. C., bas 
patented a folding barrel or hogshead for transporting tobacco 
or other dry substances t h at may be folded when not in use. 
The staves of the barrel are straight, and the barrel is divided 
into three sect ions, the staves being secured to metal hoops 
or bands by rivet�. The bands are hinged together by nar
row links at one uf the 

J titutifi t .!tutri tau. 
and across one o f  its faces, a little in the rear o f  its shoulder 
are formed several parallel grooves. B is a collar provided 
with a square sleeve that fits on the axle. A, and the collar 
extends over on the 
spindle, so as to come 
against the hub of a 
wheel on tbis spilldle . 
When the collar and 
sleeve are moved out 
against the wheel it is 
held in place by a bolt passed through holes near its edge 
and through one of the grooves in the side of the axle. There 
being a number of grooves the collar may be adj usted to 
suit any w heel. This device is patented by Messrs. Alfred 
Deisher and William H. Adam, of Fleetwood, Pa. 

folding joints alld wide 
l iuks at the other. The 
ends of the hoops have 
eyes adapted to fit to
gether and receive a 
locking bolt, which 
fastens the sections 
firmly together when 
the barrel is set up. The h eads are made in two pa rts, and An IlDproved Cultivator. 

are secured to w ooden hoops by rivets. the hoops being laid An improved cultivator, in which devices are provided for 
edgewise against the face of the heads and flush with their 'guiding and controlling the plows when usillg them on side 
outer edge. The heads are attached to the body of the bar· hil ls, is shown in tbe accom pany ing engraving. To the 
reI by thumb-bolts, which pass through the hoops and middle part of the draw bar, A, is attached the forward end 
staves. To pack the barrel it  i s  laid on its  sid e and the of the plow handles, the rear ends bei ng con n ected and held 
heads removed. The sections of the barrel are then folded by a round , and they are supported by braces attached to 
on each other, and one of th1l heads placed on the top and the rear end of the drawbar. The braces are connected by 
the other on the bottom, and the whole screwed together by an arched bar, M, in w hich are a number of holes. In front 
bolts. In this form the barrel can be handled with conven- of tbe hand les upon 
ience and occupies but one-tenth space of one set up. the drawbar is 

Grain Car Door. 

An ingenious device by which the closing of the doors of 
grain cars is insured has recently been patented by Mr. 
Martin Graff, of Terre Haute, Ind . •  and is  sho wn in the an
nexed engraving. To thc door posts of a grain car are 
hinged doors, C C'. To the 
outer corners 01 the doors are 
attached eye straps, D, of 
hillges, the shanks of the 
hooks of whieh pass th rough 
holes in the inner ends of 
tubular sockets, F, that are 
inserted in recesses in the i o ·  
ner sides o f  the door posts, 
where they are secured . 
Upon the shanks of the hooks 
within the sockets, F, are 
spiral sprillgs, the forw ard 
ends of which rest against 
the end of the sockets, and at 

their rear ends rest pins at
tached to the ends of the 
shanks of the hooks. When 

placed a loose col
lar, to the opposite 
sides of which are 
attacbed the for
ward e n ds of plow 
beams that at their 
rear parts are 
curved downward 
and have shovels 
attached to their 
ends. The beams 
are connected by a cross bar whieh has a hole through its 
center to receive the rear end of the draw bar. To the center 
of the cross bar is  attac-hed an upwardly projectillg bar that 
serves as a handle for adjusting the plows. This bar is held 
in any desired posi l ion by a spri ng catch pin tbat works in 

the holes of the arched bar of the hand les, and can be swung 
to either side to bring the plows into sllch position that the 
handles sball be upright while the plows are working upon 
the �ide of a hill. This device is patented by Mr. Walter 
B. Cullum, of Benwood, W. Va. 

.. . . . . 

Death Not Universal. 

rower and narrower', and at last the two globes are set free, 
and appear as two individuals in place of one ! What are the 
relations of these two new beings to the anteced ent form 
and to each other? We examine them with care ; they are 
equal in size, alike in complexity, or rather simplicity, of 
structure. We cannot say that either of them is  more ma
ture or more rudimentary than the other. We can fi n d  III 
their separation from each other no analogy to the separa
tion of the Y0.ung animal or the egg from its mother, or to 
the liberation of a seed from a plant. Neither of them is 
parent, and' neither offRpring. Neitber of them is older or 
younger than the other. 

·Or shan we try to regard them as brotbers sprung from 
the same parent ? If so, where is that parent ?  If living, let 
it be shown ; if dead, where are its remains? No organic 
-or indeed any other-matter was separated out when tbe 
two new beings took their rise. All the substance of the 
body of the original Protozoon is included, and equally in
cluded, in the bodies of the two individuals before us. Thus 
we see tbat the essential ideas of the life of the higher 
animals-birth, growth, maturity, parentage, brotherhood, 
term of life, and successive generations-have, if applied to 
these b umble and minute beings, simply no meaning. 

The process of reproduction, or rather of multiplication, 
must, as far as we can see, be repeated in the same man ner 
for ever. Accidents excepted, they are immortal;  and fre
quent as such accidents m ust be, the individualR whom they 
strike might, or rather would, like the rest of their com
munity, have gone on living and splitting themsel ves up 
forever. It is strange w hen examini ng certai n infusoria 
under the microscope, to consid er that these frail and tiny 
beings were l iving, not potentially in their ancestors, but 
really in their own persons, perhaps in the Laurentian epoch ! 

Tuis consideration opens up another quest iou.  These 
beings are not wholly unconscious. They ex perience and 
retain impressions, however dimly and i n  however limited a 
sphere. But when the splitting up of one individual into two 
distinct personalities takes place, as we have described above. 
we have then the curious phenomenon of two distir;ct  and 
equal beings whose past life is oile, who will remem her the 
same inCidents and tbe same reactions to which such illcidents 
have given rise. Here again is a phenomenon which we can· 
not realize-two contemporary and coequal beings possess
i ng, up to a certain point at least, a com mon psychical l ife. 
Let us for a mome n t  suppose that the propagation of the 
higher animals took place in a similar manner. We should 
see, e. g. , the mature man split up into two equal and similar 
men, each remembering, knowing, believing, and feeling 
np to the day of fission, all that the other remembered 
knew, believed, or felt ; each, too, it might be contended b; 
moralists, equally sharing tIle merits or demerits  of the an· 
tecedent form, and each at a loss to say when his own per· 
sonality took its rise.-Journal of Science. 

the doors are unfastened the pressure of the grain causes 
them to swing out ,  and the outward movement compresses 
the springs. When the doors are released from outward 
pressure the tension of the springs closes them. A handled 
eccentric' provided wit h bolts is attached to the door, by 
which it is locked and held to its place. 

'Whatever lives, we hear it said, whether plant or animal, 
must sooner or later die.  It will, therefore, greatly shock 

.. � • •  • 

many persoIls to learn that this is not strictly tbe case. We Converting Oleic Acid Illto a Solid Fatty A cid. 

wish h ere to give room for no misunderstanding, and, if Muller-Jacobs, of Moscow , has invented a method of util · 

p ossible, for no intentional misin terpretation. All animals )zing oleic acid for candle making. etc. The oleic acid, or 
may die, but death is not in all departments of animal any of its natural glycerides, like cotton seed oil , rape oil, 
kingdom an inherent absolute necessity. On the  contrary, poor quality olive oil, sunflower oil, and cod·li ver oil are 
in  one of the �wo primary divisionR of the an imal world, cooled to 43° Fah. , or lower, and then s lowly m ixed with 30 

An IlDproved Shackle. the Protozoa, it is, though cgmmon enough, merely casual, or 40 per cent of strong sulphuric acid (spec. grav. 1 823 or 

Mr. James M. Trackwell, of Skook llmchuck,  W. Ter. , the result of some accident. A Protozoon may be swallo wed 1 '826) w h ich has also been cooled to the same temperature. 

has lately patented a useful i mprovem ent in shackles, by up by some larger auimal ; it  may be crushed Ollt of exist- The mixture becomes heated, and when it has reached a tem

w h ich they are made more convenient for applying and re- ence. burnt, or poisoned by " disin fectants " introd uced into perature of 95° Fah. , it is mixed with twice its volume of 

moving'. and are more secure for use than those ordinarily the water or other fluid which it inhabits. But it bas no water and let stand t wenty-four hours. A sulpho-acid is 

constructed. The improved shackle is shown ill the an- natural term of life, and, as we shall presently see, cannot formed, from which the solution of glycerine and sulphuric 

nexed cut. Th e  body of the shackle is made in t wo half be spoken of as young or old. acid is drawn off. It is then boiled some time with w ater 

ring parts, and upon the end of one of these parts is forlll ed That this may be understood we mnst briefly compare the until it splits up i nto Rulphuric acid, and a mixture of fatty 

a p rojection having an eye at its outer end to receive a chain ! lifc history, and especially the reproduction, of tbe Metazoa acids sol uble iu alcohol. One of these is oxyoleic acid ; the 

w hen t w o  shackles are to be con nected. In the inner side and the Protozoa. In the former group-which includes all otber, the autbor tells us, is a solid fatty acid but does not 

of the projection is formed an aperture or socket to receive t he backboned animals from man down to the humblest fi5h, state positively whetber it is steari c acid, or not. He says 

a lug formed upon the correspon ding end of the other part. all the insects. mollusks. as well as lower forms of l ife which that on cool ing the alcoholic solution the solid acid crystal

Upon the other ends of the half ring parts are formed lugs scar�ely attract popular notice-there is always a distinct lizes, and the l iquid one can be expressed. The former can 

which have notches in their edges for the spring catches of difference between parent  and offspring. The laiter is'cer- be purified by wa�hing it w ith alcoh ol (rather costl y !) or 

the l ock to engage with. In tainly a portion separated from the oody of the parent-from benzine or by distillation. It melts at 70 '6° C. (159° Fah. ), 

the edges of the ends are the female in all those forms io which there exist t w o  sexes resembles stearic acid . aod can be used for candles. The 

dovetailed recesses to receive '" ::: -but it is as compared with the parent minute in size, rudi- liquid portion is oxyoleic acid , and can be saponified with 

the corresponding p rojecting OJ mentary in structure. and it has 10 increase in bulk, and still alkali and used as a mordant for Turkey red. It can alsn 

ends of tbe top and bottom more to undergo a process of development, a series of trans- be uti l ized for making soap. 

of the lock, J, which bas i n  formations, before i t  reaches the normal stature and make If the saponification with acid ooes not take place at a low 

its inside recess spring of its species. When this point  has been attained it enters temperature, or the sulphuric acid is too strong, a large 

catches that engage w ith the upon the task of reproduction, and gives birth to one brood quantity of sulphurous acid is evolved, and decomposition 

notches on the ends of the of young ones, or in the higher forms to several. With products of the fatty acids are formed that are of no use 

half parts. The key of the these it coexists for a longer or shorter time, and then dies, either for call dIes or for dyeing Turkey red. If a less 

lock is made in  two pieces, the matter which constituted its body passing into decompo- quantity of sulphuric acid is employed than that above 

tbat are pi voted to  eacb other at a little distance from their sition. If we look at these very familiar facts in  the life of stated , only a part of the acid is decomposed in this way. 

forward ends. The forward parts of the key are made thin, I a Metazoon, be it a man or an oyster, we find that the ideas The mi xed acids do n ot form a perfectly clear sol ution i n  

and h a v e  squ are hooks formed upon them which project i n  o f  birth, o f  growth, o f  maturity, o f  parenthood, o f  a natural alcohol, and the solntion will contain not only small quan

opposite directions. When these blades of the key are term of life ending in death , at once suggest themselves. tities of the solid and liquid acids, but al�o the u nchanged 

brought into position parallel with each other, they are If we examine such a Metazoon we can, in most cases, at oil . In this case the separation of the oils and acids is so 

passed i nto a narro w key hole in the outer end of tue lock, once decide whether it is i ll the immature or the adult phase difficult that it does not pay to attempt it. 

and by pressin g the  handles the hooks at the ends are pro- of its being. 
jected, so as to press the spring catches out ward and release But in the Protozoa-as Herr Biitschli has not long ago 
the lugs on the shackle, and then by pulling the key out- poin ted out in the Zoologischel' Anzeigel'-this is distiuctly 
w ard the lock is withdrawn from the lugs, allowing the different. 
shackle to be separated. Let us suppose we are watching through a :nicroscope one 

A N e-w V chicle Axle. 

A device for preventing wagon wheels from moving in 
lin? out on their axle spindles is shown in the annexed en
gravi ng. A is II square axle prolonged into II round spindle, 

of these minutd single cell creatures. We see it expanding 
into an ellipsoidal figure, which becomes for a time longer 
and longer. It then begins to contract about what we may, 
for the sake of popular intelligibility, caIl its equator. It 
assumes the form of two nearly globular bodies, connected, 
dumb bell like, hy a Darrow neck. ThiS neck becomes nar-

.. � ' I  • 
Water frOID Wood. 

By thrusting the ends of green scrub wood- " mallec 
scrub "_in the fire, and catching the sap driven out at the 
other .end in a bark trongb, an Australian supplied himself 
with water and saved bis life while crossing in a w aterless 
region. He says that a dozen mallec sticks, four feet long 
and two or three inches in diameter, would gi ve It. pint of 
water ill an hour, and suggests that the same device m&-8 
possibly be found of vital importance to other bush rangers 
and travelers in arid regions. 

© 1882 SCIENTIFIC AMERICAN, INC
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ENGINEERING INVENTIONS. I braceE to· which slats are ·secured that form the hay I by wi*h th� stem is clamped to and loosened from the I. means of this invention the cars are coupled together 

D '  f l " 1  . t h rack The tenons of the end braces are longer than the s hank.  When the disk is pressed down the hook can· firmly. and can be uncoupled and coupled rapid ly and eV ICes or supp ymg raJ way cars WI othe�s and pass into recesses in the end gates of the not c . , me  in contact with anything to be dulled. The ' without danger. A car with an ordinary link receiving fresh air of an agreeable temperature and free from ' . . ' . . I . , d i d b i d t 'd d . h h· 
• 

. • I box and are held by SUItable rods . The intermediate disk IS also nsed as a gauge to p ace at end of the pipe. I raw lea can e coup e 0 a car provl e wIt t IS d us t  have been patented by Messrs. Le�Vls B. WhIte, , braces are held to their place by a pin which passes so that the shaving will begin on a l l  sides of the pipe at ' improved car conpling, as the link can be passed into and Leonard Henderson, of Middleburg, N. C. Two i through holes near the ends of the cross bars . the same distance from its end. II the recess in the drawhead and held by the pin. piPl s from a fan b l ower placed on the Jront of the loco· i • • . . • • 
motive lead to and cO B nect w i t ll the several cars of the I An Improved stalk cutter and crusher, by An automatIC regulator for w mdmIl ls has I A novel and mgen ious lubricator for nse 
l rai ll' by means of fiexlb le jomts . One pipe passes '  which the stalks are better prepared for feeding 'than been patented by Messrs. John Lamont and Hngh . on shaft hangers has been patented by Mr. John M. 
1 . 1  ,'ou gh the boiler and fire box, conveying heated air, aud by the ordinary devices, has been patented by Messrs. W hite, of Annawan, Ill. The water receiving tank rests ; Will iams, of Pittsburg, Pa. The lubricator is composed 
I " e  other passes outside the boiler, conveying cool air Wi l l i am H , H. Lynn and George W. Eyler, of Staunt'Jll, on a horizontal frame near the ground, and to T his trame of two goblet shaped vessels, each having hollow necks, 
Eith er may be made used separately or both together. Va . •  The feed box is of the ordinary construction a l ld are attached vertical ways for carrying a frame wh ich tile  small er being screwed into the neck of the larger. 
They are connected beneath the tender and enter the rhe feed roliers are of conical shape, and fluted on their contains a bucket th at is balanced by a weight of such The external thread of the inner vessel and the internal 
car as one tube. The fan is operated while the train is surfaces, tbe larger end of one lying opposite the smaller gravity that when the bucket is empty the frame will thread of the outer are grooved vertically, the grooves 
in Illotion by a chain from un axle of the locomotive, end of the other . The cutters are straight knives rise. The overdow spout of the Lank d ischarges in to in each corresponding with the other. A coiled spring 
and when the train is at rest by II small engine sUllplied secured to the fac!>of a revolving circular head , the face the bucket, and to the bncket i s  ,,(tached a rod connected i s  placed in the inner vessel, the lower end extend ing 
from the boi ler. The admi ssion of air to any ca;' may of the head being Jrranged to revolve at tight angles to with the control l ing mechanism o� the windmlll . aud. so : throngh the neck to the journal, the upper end resting 
be regulated from within the car by suitable registers. the end of the feed box. Between the end of the arranged th�t when the bucket I S tilled the pumplllg against a cap which fits tile top of both th e vessel s.  
that have openings corresponding with openi ng� in the feed box and the cutter head is a ledger plate, and ceases . As the �vater lowers in the tank a fi?at ope . i Notches at the tops of the inner and outer goblets cor
air t.ubes. the arrangement of this plate and the cutting blades is rates a le ver to tIlt the bucket, when the pumplllg pro� : respond with the grooves at tneir necks. The grooves 

Mr. Robert M. Adam , of Oharleston, S. O. such that a sliding cut is imparted to the cutters. On ceeds again. ; in the neck being open. and the outer vessel being sup. 
lla" patented an attachment for dredging pnmps, t� the rear face of the cutter head are �rnshing teeth lVII'. Ed w ard D. Black well, of Mon tpelier, plied with oil and the inner with tallow, the device i s  
prevent their injury b y  large p ieces o f  stone that are arranged in an irregular manner, and at the rear of the V. , has recently patented an i mprovemeut in writing ready for nse. As the shaft revolves,  the end of the 
raised. The suction tube of the pump has a grating so cntter is a stationary crnshing plate, the lower haif of pens, the object of which i s  to prevent the ink from the spring resting upon it becomes heated and melts the 
arl'anged that the water passed through the pump must which has crushing teeth the same as on the cutter. pen from soiling the fingers of the user. The pen, whi ch tallow, which fiows to the shaft. If it is desired the oil 
go through the grating. At the grating the tube has A s the stalks are cut they drop between the head and may b€ of any desi red pattern, has the hollow or inner supply may be cut off by 'disengaging the spring and 
two opposi te  side branches that lead into large arms, plate and are Cl'ushed. concave side of i ts body divided by a cross wall or par- tnrning the inside cup so that the grooves in the necks 
each branch having Il valve that closes the end ne xt to Improvements in w heat drills, by which tition at a suitable point in the length of the body to I do not correspond. 
the drums.  A grated b,,,ket is placed in each of the they are adapted to work on uneven or weedy ground, prevent interferellce with the fit of the pen i n  a sui table I Mr. Daniel Neilly, of Bradford , O a n . ,  has 
drnms, and a switch plate placed at the junction of the has been recently patented by Mr, Abram L. Ruee , of holder. and to avoid impairing the elasticity or fiexi· : patented devices by which the pressure bar of sewing 
two branches provides for directing the current to either Chase, Kan. The wheels, axle, grain box, and seed· bility of the pen. Tbis wall acts as a stop or dam to the : machines can be moved. and the thread slacken ed by 
of the drums. When the pumps are operated the grato droppmg devices are of the nsnal construction. At· ink contained within the pen from soiling the writer's the same hand that stops or starts the machine. 
ing at the angle allows all pi eces that w i l l  not iuj ure tached to thc d raw·bars of the dri l l are the draw·beams or u ser's fingers. I The machine has pivoted to one side of its arm a bar, an 
the pump to pass through , while the large pi eces are of circular col ters that work in front of the drill hoes A spoon that lllay be used by in val ids and I arm on one end of which takes under a projecl ion on 
di verted by the switch plate into one or the other of the for c� tting any weeds or S Jd. that wonld preve�t lhe children without spilling its con lents has been patented the pressure bar rod, and its other end is bent to form a 
drllm., which, when filled, are emptied . working of the ?oes. l!POll the frame of th� dnll ,  In by Amelia O. Feldsberg, of Newark, N J. A spoon of I handle next to the balance wheel. A weil!ht attached 

MI'. Gideon Woodring, of Dubois. Pa. , has front of the gr�lll box,. IS placed � shaft to -;hICh are nt· ordinary form has a ttach ed to or formed upon the edge , to the a�m �eleases the pressure rod. One end of a 
patented an improved car coupling. '1'he draw head of tache

.
d conncctmg .devICes by which the dr i l l  hoes and 

I 
of the larger portion of its bowl a lip that is incl i ll ed I slotted slIde IS attached to a threa� slackener, and the 

the ear has a slot extending crosswise throngh i ts verti . colteIS may be adjusted to work on uneven ground and toward the tip of the bowl and is highest opposite the other end near the balance wheel I S bent np to form a 
cal s i des for inserting from either side of I h e  car a link. at any desired depth. handle and tapered mch way toward tbe end of the II finger piece. Thi� arrangement �rings the balance 
composed of two links at righ t  angles to each other, 0 • 0 spoon . The lip may be made outwardly similar in form wheel and the d eVIces for slackenmg tbe thre¥d , and 
haviug a hole for the passage of the coupling pin ne ar MISCELLANEOUS INVENTIONS. 

to a section of au inverted spoon bowl. Th is spoon will I raising the pressure bar, where they ca� be operated 
its angle. The conpling p i n  passes also through prove of greut cOllvenience for th ose who have the care ' by one hann , A simple and effective tension device is 
elongated slots in the top and bottom faces of the draw. A novel bottle wrapper h as been paten ted of children or persons that are sick. ' also provided. 
bead. By thIs construction either arm m ay be employed by Mr. Henry Bell, of Baltimor<', Md. The wrapper is A novel device for catching the drip of Mr. Daniel Leary, of New York city , has 
as a handle to in troduce the dou ble hnk into the draw- constructed of stalks or le.avcs. that are a little longer wet closed umbrellas has been patented by Mr. Charles patented a new sh ade holder :oor ?andles. It is made 
head, and it may be introduced from either side of the than twice the length of the bott le  to be covered. These L.  L. Emery, of B iddeford, Me. Th e device consi sts of of two detachable parts, one of whIch fits upon the can· 
car without dan ger of injury to a person. are placed acro",s each other at the ceuter and secured a r u bber cnp adapted to hold a "ponge alld to receive dIe, the other holding the shade. The part tbat fits 

A portable railway that is light, strong', and tOl!ether by two circular pieces of pasteboard, placed the lower end of the umbrella staff. ' The cud of the upon the candle is composed of two rings connected by 
durable, and can be easily and rapidly bnilt or removed . on opposite s ides of lhe covering material ,  and fastened st aff passes through the mouth of the c up, a washer : rods, the upper ring being reduced in.diameter at its 
has been patented by M r. GoOr!(8 W. Thomas, of Fuselier to it The ends of the stalks or flags are then bent placed over the sponge, and a hole in the bottom of upper end by a flange resting upon the top of the candle 
Home Place, La. The railway is formed of portable u pward 1.0 form a hollow envelope for a bottle. For the cup. The sponge wipes the end of the slaff dry and supporting the whole device. The shad e holding 
lrack sections, the ends of the rails in one section being securing the wrapper around the bottle  a snitabl e  n um- and absorbs the water which runs from the closed part consi sts of a ring that fits over the ring on the 
beveled to fit against the beveled ends of the next ber of the flags are cnt about one half longer than the nmbrella, and the washer prevents the sponge from candle, aud is supported from it by upward projecting 
section, and the rails are provided at  one end with rest, and a smal l band is passed over the ends of the coming in contact with the cloth of the umbrella. I rods, and a larger fiaring ring which snpports the shade. 
cleats to receive the end s of the other rai l s ,  A turn. lIags to bind them to the neck of the bottle, and the 

An improved wri ting tablet has been ! Mr. Oharles Oonno�·,. of New York city, l�as 
table that fits on and between the rails carries a revolv. longer ends are bent back toward tbe botLom of tbe patented a rubber composition adapted to slaud a hIgh bottle, and another band larger than the first is passed patented by Mr. Edwin P. Wentworth, of Cape Eliza· . . . i ng frame that is provided with two rai l  p i eces, beveled 
at one end and haviug staples at the other, into which 
hooks at the end of a rail section are hooked,  80 that a 
car can be run u pon the turntable, '1'he turn ta ble is 
provided with small wheels so that it may be rol led on 
the track from place to place, 

• • • 
MECHANICAL INVENTIONS. 

Improvements  in windm il ls, by which the 
speed and power are regulated according to the work 
to be done, .has been patented by Mr. Santford P. Coan, 
of Medicine Lodge. Kan . On the top of the frame is a 
platform, !!pd to and above the platform is secured au 
annular bead plate, lIpon which is fitted II turntable 
that supports the shaft and vane of the wind wheel . 
'I'hc wheel is composed·· of a hub, spokes, an outer and 
i nner rim, and sails, all so arranged and constructed 
that the sails ma,¥ be turned more or less to catch the 
win d ,  by means of a governor, by this means regulat
i ng the speed. By means of a rod and s u i table con· 
Jl eeti ng devices, the 6ails may be tluned and controlled 
from the ground . 

A mach ine for sinking a heavy bucket 
through quicksand, and rai sing it rapidly t o  the surface, 
has been patented by Mr. Oscar Rust, of St. Joseph, 
Mo. The driving 'shaft of the machine is localed at the 
hase of the drilling frame. on a level with the fu lcrum 
of the drill operating lever. The IVinding drllll1 of the 
slush bucket is located uearly above the driving shaft, 
and is gearerl to it by means of sprocket wheels and a 
chain. while the drum for the dri!l  rope is placed at the 
end of the frame opposite the dri ving shaft, and is 
geared to the winding drum of the slush b ucket. '1'his 
drum is placed loosely and slides upon a feather upou 
its shaft, and has a shiftiIlg l ever, and sui table c1ntches 
to transmit power from the driving shaft to the drum of 
the drill rope. The fnll power of the machine can thus 
be appl ied to lift and drop the bucket to cause it to 
penetrate the sand. 

An im provement in cen tri fngal fan blowers 
bas been patented by Mr Robert H. Thnrston, of Ho· 
boken, N. J. The chamber of the blower is  made of 
eo milch greater diameter than the wheel that a space is 
left around the peri phery of the wheel. in which the 
velocity of the curren t decreases from the inner to the 
onte' periphery, and outside of this space is a spiral de
l i very channel gradnally enlarging from its pOint of be
gin ning to the delivery pipes.  The inuer edge of the 
Hnes of the blower are nearly perpendicular to a radius 
of the wheel, and they cmve toward the periphery of 
the case. so that their onter edges are radial to the axi s .  
B y  this construction t h e  direction o f  t h e  metion o f  the 
air i s  gradnally changed uutil  it leaves the vane radio 
ally, 

----.-.-..... � -.. ----
AGRICULTURAL INVENTIONS. 

A combined hay raek and wagon box has 
recently been patented by Mr. J ohn Shafer, of Logans. 
]lort, Ind.  The side boards of the wagon box are made 
with a horizontal row of m ort i ses near their lower edges 
1 hat  recei ve the cross bars of the rack, H ooks secnred 
10 the sideboards project sligh tly below them and carry 
the cross bars npon which the bottom boards of the box 
reot. These boards are tapeI', aud the center piece is 
forc"d in to tigh t eu them. Thit; comtrnction allows 
the bottom to be removed for unloading the box. Near 
t.�t! upper edges of tIM sideboards is also it horizontal 
row of mortises.  for the inscrr ion of the tenons of 

over the entire wrapper. beth, Me. The base u pon which the paper is  held has d.egree of h eat wlthou.t cbange. The compOSitIOn con
two notches in its edges for the reception of a rubber SI,stS o� rubber, soda, h�e, camphor.' sulpl�ur, etc . com-

Some improvements in washing machines " . bl ned In proper proportIOns.  The ingredIents are thol' 
have been recently patented by Mr. Kittil A nunsen , of ?and, and a st�IP of .w0.od IS hmged to the base by a �ex. oughly mixed and rol l ed into sheets of suitable thick
Winchester, Wis. The machine consbts of two boards, 1 ble fiap. TblS strIp IS  formed wltb a 10Lglt�dlllal ness to suit the purpose for which it i s  to be nsed , aud 
provided on their inner snrfaces with headed pins, groove bavlng notches at each e.nd for the receptIOn of then put into au oven and heated to a temperature of 
placed In a suds box, that are reciprocated alternately the elastIC .band, an� by the strID the pa�er pla?ed on about 2900 Fah. The inventor says this compound will 
by means of rotating shafts that calT), lllutilated cog �he .tablet IS held to 1L� place. If a cover IS prOVIded it stand a high degree of heat, without material ch ange, 
wheels and pinions, the pinions having a complete revo- IS hmged to the oPPosIte end of tile base from the press · and will be very elastic and is fireproof ing strip, and is provided on its inner surface with a I . . ' • 

. 
• • lution with each revolution of the mutilated cog wheel. blott.er, or it may be provided with a pocket for carrying A deVICe for securmg satchels and valIses 

'fhe arraugement of the cog wh eels and pinions i s  such paper and blotters. to car seat�, so that they can. not be stolen
.
, has been pa' that the point of rest of the boards will be at the com· t ted b M R b t H f P k k II  N Y Tb A 1)l'oteclol' for the teeth of folding combs en y r. 0 er . arrIS. 0 e� s l ,  . . c pletion of their backward movements, and the boards handle of the satchel IS attached at Its end s to staples will oe reciprocated alternately, 'I'he action of these has been patented .by Mr John L

l
owe, of Clinton, Mass. secured to the bag frame. At one end the handle is devices IS very effective in removiug the d irt from tbe T-,vo c�mbs are pivoted to eac � ot�er by means of a attacbed by an eye iu the usual manner. and at tlw otller c lothes . ' pmtle III snch a manner as to sWing In parallel planes.  ena it is fitted with a lock, having a hasp that pRoses 

'l.'he object of the improvement for which Between t�e two �ombs and �n the pint!o: is pivoted a through the staple of the bag frame. This lock has a 
a patent has been granted to Mr. David B. Murdoch, of �late prOVIded at Its .longltudmal edges WIth flanges pro· cylindrical case to resemble the metal tip at the other 
Pittsbllrg, Pa. ,  is  to provide fireplaces, from which all Jecting from opPosite sides of the plate, and are bent end "f the handle. 

. 

f d . h d T1 downward toward its  opposite edges to form pockets A 
. t ' I escape 0 ust mto t e room will be pre vente . Ie for receiving the ends of the teeth of the combs to pro. n Impl'OVemen III samp e cases for the 

fireplace has the ordinary fuel grate. and below it and tect them from being broken. use of travelers has .been patented by Messrs. William connected by a passage is t h e  ash pit, and a fine leadJ! 1\<1 w ' lr F D d f W'lk b 
B Worger and EdWin M. Richford . of London. Eng· from the passage up into the chimuey. A metal plate essrs . 1 Jam . 0 §!e, 0 J es ano, land. The body of the trunk is of rectangu l ar form, forms the back of the space nnder the grale,  and in the and Thomas M. Rigbter, of Sandy Run, Pa . ,  have and is provided with drawers. In the botcom of the plate are two openings which pass through the back of pateuted a novel form of meshes for coal screen s. such trunk i s  a recess, and in the ends of the receSR are 

the grate into the fiue from the ash pit, collecting and as are used with coal breakers for sizing coal. by which ' grooves that extend its whole depth, the front ends of 
carrying away the dust in to the chimney, effectually pre· the sl ipping of the wires and conserlnent irregularity is the grooves being lurned down at right angles (0 theil' 
venting Ls escape into the room p:evented. T�e frame of t�e screen is of any suita�le length. The front of the trnnk is . a  door. and npon its 

A device for moisteni ng postage stamps, Size, and the wiles are contmuons between two opp.osl�e i lower edge are secured pivots, that when the door i s  
envelopes, labels. etc" has been patented by Mr. Francis sides of the frame, and are bent so that each wIre IS closed, drop into the right augled grooves and are reo V. Davis,  of Worcester, Mass. The moistener has an formed with a series of angular loops. The wires are tained there by the lid being received under the edge of 
elevated chamber or reservoir. and a horizontal cham- put together to form tile netting by engagement of the the top, where it is locked. When nnlocked it ie free 
ber communicating with it through a small orifice. Tn loops forming interspaces of nniform size. The wires to turn on its pivots, which are then moved into the 
an opening in the horizontal chamber is placed a pad of being connected to the frame tbere can be no slipping ' straight part of the grooves, and the door is then s l id 
belted wool, thick enough to stand above the lIpper part at the joints, and the screen will remain of uniform into the recess under ",nd ont of the way of the drawers .  
of t h e  opening, when in place for use. The pad is  first mesh under all ordinary treatment. A lamp bracket that is safe, convenient , 
moistened. after which the water in the reservoir keeps Mr. Charles A. Tarragon, of The Dalles . .  and maintains the lamp upright in various pOSitions 
it moist. Oregon, has recently patented a portable corral that is ! of the bracket, has been patented by Mr. Morton L. 

Mr. Oharles Friedehol'll , of Olare, Mich . , made of separate panels, held together and prevented Munson of Charlotte, Mi ch. 'fhe bed piece of the 
has patented an improved churn dasher. A cone of sheet from lateral and longitudinal movement by suitable bracket is so constructed that it may be attached to a 
metal has at its apex a socket for holding the dasher pins and latches. It may he taken down and packed disk or other convenient place, On the face of the bed 
handle. This cone is perforated with large h oles and a completely for moving long distances, and is provid ed piece is a ,. emicircnlar slotted piece, and pivoted at 
radial series of smal ler holes, over all of which i s  with wheels so that i t  may be readily drawn short dis- the center of the semicircle is an arm on which the lamp 
secnred a spoon.shaped sheet metal defiector. This tances from place to place withont being taken down. : is carried. This arm has secured to it a bolt which 
dasher i s  admirably adapted for its work, and can be These corrals  may he of any size.  At one end i s  a door ' passes through the slot, and has a nut on the opposi te 
easily and thoroughly cleansed. for the admission of stock. and at the opposite end is a side by which the lamp may be secured in any desired 

A guide for use in sewing harness by ma. 
cabin for the hercer. By a system of adjnstable rafters position. 
and braces a rouf frame is provided that may be covered has been patented by Mr. William c. Duffey, of with canvas if d esired. --------------

Calhoun, Ga. The body of the guid e is a metal plate 
TEXTILE INVENTION. 

An invention by which an equal and regu
lar su pply of wool may be delivered to a card 109 ma
chine has re .. mtly been patented by Mr. Ernst Gessll er ,  
of Aue .  Saxony, Germany. The wool box i s  straight on 
the front side, !Ind has within it a vertical endless lifting 

bent down at the end and is attached to the machine by A device by which beginners in learning to 
screws. Sl ides carrying guicle rollers are held in slots write may easily acquire the hltbit of holding the hand 
in the metal plate by clamping screws. Between the and penholder in the proper position has been patented 
guide roller slots the metal plate is arched, and 9 screw by MI'. Samuel S. Roger., of  Columbia, W. T. The de. 
inserted in the arch carries a pressure roiler, the body yice cOllsists in providing the penholder with a guiding 
of the plate serving as a s pring to press the roller lIpon wire . to be used in combination with a hand gritsI', that 
the material. Channeling kni ves are attached, one is formed with guides for the holder and wire. The 

h and "ras p  is for�ed in snch shape that i t  prevents the apron. having teeth , w.hieh, as the apron r
. 

evolves, carry above and the other below the plate, lJy 11 screw, aud p th 1 t I b t b h h th I third and fOllrth fingers from cl08iIl� upon the palm of , e woo 0 a revo vmg ea cr, y w IC • .  c . arger are held by adjusting screws to cut any desired dislance Fo b h d . b k d th . d d i d the hand , and the hand from takin� an unnatural and i nnc  es. are. rI.ven a.c , an e remam ens C Ivere apart, and to be in exact line with the needle. ... th d b t l d B t th d th cramped position. to e l strl ." Ing cy In er. e ween . e apr.on au e 
Mr. John W. McArdell ,  of Brooklyn , N. Y. , feed rollers IS a grated burr box, and Immedlately over 

has patented a guard for plumber's shave hooks, by .Mr. Frank G. Pettus , of Mason , Tenn , , hus , the grating it beater revolves, and between thi s  and the 
which their edges are protected while being carried patented an improved car coupling, consisting in a � gratIng the wool is dashpd , the beater dislodging all 
The knife and shank are of the usua! construction, amI drawhead having two longitudinal recesses, one of j particles of foreign matter, which fall into the burr 
are detachably secnred to the handle by a piu which which is provided with a transverse partition, and a . box helow. After the WoOl passes the grating it is de
pasRes through the handle and shank. A centrall, i hook is pivoted in the other and is adapted to catch on ' livered to the lap roiler and wouud in an even and uni 
apertured disk is made a little larger than the shave I the transverse portion in the recess of the opposi te draw· I form lap. Underneath the lap roll is a toothed roller, 
hook, and to its center is attached a split  tubular stem ! head . The hooks can be raised by means of a series of ' by which the wool Is pulled off from the lap rol l  in even 
that receives the shank of th e shave hook '1'h i s  stem I pi v01 ed rods reaching to the roof of the cars. or hy cords ' quantitios. and it is ae�osited by II revolving brush 
has a thread upon its outer surface to receive a hand "nt i or e(lui valent. reaching to I·ne sides of the ca.r. By .  II pon the feed !telt of the carding machine, 
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'l'II.e Oltargej'or Insertion under this head. i s  One })ollar 
a line f01 '  each insertion ,. about eigltt words to a line. 

"titntific � meri cau.  
NEW BOOKS AND PUBLICATIONS. predicted . It fol lowed c l osely in the par.h predicted for 

BULLETI MENSUAL DE LA ASSOCIAClO I 
i t  by astron.omers, reac�ed 

'
perihelion on June 10, the 

D'ExCURSIONS O ATA LANA. Any V, Nos , I appomted t�n:e, an d .' t  IS hIgh ly probabl.e [hat we shall 
40 y 41. Barcelona. soon hear tld mgs of ltS reappeara�ce as It recedee from 

91  
Can. See oil C3 D.  
Candle holder, M. BrasRill . . . . . . .  . . .  . . . .  260,830 
Candlestick, G. Lnpton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 , 1 ()(J  
Car brake. A. COdd . . . . . . . . . . . . . . . . . . . . . . . . .  " .  • . .  200,94'1 
G'ar couplin!!:. W. H. Austin . . . . . . . . . . . . . . . . . . . . . . . . 260.7:11 

A d1!el 't;sements must be received at publication office I 'l'his is a monthly journal published by an association 
as eal ly as Thursday morning to appear in next ·i88ue. I in Catalonia having for its object researches, through 

- "".,,-.-� -.�,,-�.�--,,� .. �-----� field excursions, into the natural history and archoo-

the sun . It was frequently seen III xl "y by .naked eye 
observers, was an easy object ill the telescope, where it  
was followed t i J I  it  reached perihel i on ,  even i n  f il I I  day
light, when in Ileal' vicinity to the SIll. Us tail did not 
reach the dimensions anticipated, much to the sorrow 
of astronomers. But nothing is more nncerta i n  than 
the movements of comets, and " Comet a "  is not t h e  
first o n e  that h a s  disappointed human calculation. 
Where comets are concerned we can only predict pro
babilities, never certainties. 

Car couplin!!:, �. P. ('oan . . . .  . . . . . . . . . . . . . . . . . . .  . 200,941 
Car coupling. A. Daubnet\ Sr . . . . . . . . . . .. . . . . . . . . . . .  260,84� 
Car (loupling. A . C. Ellis . . . . . . . . . . . .  . . .. . ..... 260,855 
Car coupling, S. Huff. . . . . .  . . . . .  . . . . . . . . .  . . . . . . . . .  260.9R4 

Air pumps for High Pressure, Hand or Steam Power. ology of that portion of Spain. The number before Var couplin!!:, J. W. Langfitt. .  . . . . . . . . . . . . . . . . . . . .  . :!tiO.75!1 
C. Beseler, 218 Centre Street, New York. ns contains considerable interesting matter in regard to Car coupling. P. �l"rkley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260.76:1 

Send for illustrated catalogue of Electrical Instru- the antiqni Cies of Catalonia , and is ill ustrated with 
ments, supplies, and Books to 1. N. Hopkins & Co., 267 very well executed engravin�s . 

Car coupling, }"'. G. Pettus . . . . . . . . . . . . . .  � . . . . . . . . . . . .  261,0�a 
Car coupling link, J. Bridge . .  . . . . . .  . . . . . . . . . .  " . . . .  260,'31 
Car. hand, G. �. Sbelfield . . . . . . . . . . . . . . . . . . . . . . . . . . . 260.00'; , Broadway, New York. OELEBRATED AMERICAN OAVERNS. ESPE- Car, railway, A. B. A l len . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,9�U Mr. T. D . Lockling, Care , U. S. Consnl, Panama, U. S. CIALLY MAMMOTH, WYANDOT, AND Colombia, will sell the whole or a portion of his patent LURAY ; WITH BRIEF NOTICES OF OAVES 
Car, railway, M. T. Ridout . . . . . . . . . . . . . . . . . . . . . . . . . .  260,788 

for umbrel1as, l l hH�trated in this issue. AND GROTTOES IN OTHER LANDS. By 
For Sale -Two 10 horse power Portable Engines and Horace O. Hov�y. Oincinnati :  Rohert 

(5) J. M. asks : Please inform me how to Var seat sleeping attachment. F. E. Heinig . . . . . . . 26D,867 

color straw with aniline dyes? I have tried, but the dye Card lathe and grinder, J. E. Brown . . .  . .  . . . . . .  26U,835 

comeR off. A. Steep the straw for several hours i n hot
' Carding machine, G. B. ;\I e lladew . . . . . . . . . . . . . . . . 261.016 

Boilers. complete and In good repair. Price. $250. S. Olarke & 00. 8vo, pp. 228. $�.OO. �'\4.. York, Cleveland, O. 
( 'arpet l ining, W .  A.  �lauran . . . . . . .  " " " " " " ' "  261,012 

water containiug about half an ounce of tannin to the Varpet .tretcher. S. J. SJlitler  . . . . . . . . . . . . . . . . . . . . . . . 260.007 
For second-hand engines and boilers, address Young 

& Locke, Titusville, Pa. 
American Fruit Drier. Free Pamphlet. See ad . ,  p 77. 
72" Independent 3 Jaw Chucks, $42; 48" , $36;  24" , 

$:;0. Wa""ante,z best in the world, and sent on trial, 
Ameri can Twist Drill Co. ,  Meredith, N.  H. 

];'ire Brick. Tile, and Clay Retorts, all shapes. Borgner 
& 0' Brien,  ' l 'f'rs, 23d St. ,  above Race, Phila .. Po. 

Peck's Patent Drop Press. See adv. , page 77. 
]'01' beot Portable Forges and Blacksmiths' Hand 

Blowers, address Bulfalo Forge Co., Buffalo, N. Y. 
Paragon School Desk Extensiou Slides. See adv. p . 78. 
Drop Forgings. Billings & Spencer Co. See adv., p.  77. 
BmBS & Copper in sheets ,  wire & blanks. See ad. p . 76. 

Cope & Maxwell M'f'g Co. 's Pump adv., page 77. 
'1'''e Chester Steel Castings Co., office 407 Li brary St.,  

Philadelphia. Pa" can prove by 15,000 Crank Shafts. and 
1 0,(100 Gear Wbeels. now in use, the superiority of their 
< 'astings over all otbers. Circular and price list free. 

The Improved Hydrauli c  .Tacks. Punches, and Tube 
I1Jxpanders . R. Dudgeon. 24 C:olumuia St . •  New York. 

Diamond Drills, J. Dickinson. 64 Nassan St. , N. Y. 

The author of this monograph is widely known as a gallon, then pass it through hot water containing about Carringe jack, W. McKenzie . . . . . . . . . . .  . . . . . . . 260 .770 
successful explorer of underground America, having an ounce of white glne to the gallon an d d ry in the air Carria"e lump hol der, 1.'hompson & Steavens . . . . . 261,060 

already pub lishe d numerous articles in the �CIENTIFIC sl owly, then dye, using week baths. Straw may also be ( 'arria"es, sbade holder for children's. I •. P. Tlb-
AMERICAN, Scribner'S Magazine. and other periodicals, colored by passing it through a bath of any thin pale bals . . . .  . . . .  . . . . ... . . . .. . . . . . . . ..... . .  ....... 260,912 

besides papers read before the American AEsociation for spirit varnish holding the desired color in soJution . Carrier. See Trace carrier. W aU paper carrier. 
the Advancement of Science. Here, however, Mr Cartridge cases. making, T. C. Robinson . . . . . . . . .  260.897 
Hovey presents a large amount of new material , gat hered (6) O. W. B. asks : I desire to a�k YOUI' , Cartridge loading impl ement, A .  L. Howard . . . . . . .  260,�01 

in recent explorations, and carefully compared with opinion about. a certain phenomenon I witnessed some Case. See Organ case. 
more early accounts. The volume opens with chapters time since. While  viewing the moon with a fort.y-four g�::� b�::��l���s

c�ii���
bine<1 . W. S. Hicks . . . . . . 260.768 

on the structure, varieties, and conten ts of caves ;  fol- inch refracting telescope with a power of about sixty, Ch eck rowers, anch or for. 13. Kuhn s . . . . .  . . . . . . .  . . 260,831 
lowed by a condensed account of cave dwelling., tem- I saw a star pass apparently on the d i sk of the moon Child's chair, convertible, L. A. Chichester . . . . . . . 260,843 
pIes, and tombs.  'rhe " bone caves " of this and other apparently three times its diameter and then disappear. Cigar lighter, H. Unger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161,C711 

countries supply some of the chief sources of informa- What was th e  cause of thi s  singular appearance ? I Cigarette mtting machine, S. Brown . . . . . . . . . • • . . . 200,831' 
tion cOhcerning prehistoric man, and these are treated have never seen any account in any astronomy of such Cigarette machine, C. G. & W. H. Emery . . . . . . . . . .  260,959 
of by the anthor in a manner showing his familiarity a phenomenon being witne,sed A. 'l'he lingering of Clamp. See Basin clamp. 
with archooological i nvest igations. While the work is stars upon the diek of the moon at the moment of occul t- Cleaner. See Bott l e  cleaner. 
evidently not intended as a guide book, it will be founll ation is s u pposed to be due to the principles of diffrac- Clock, electric, C . Gullberg.. . . . . . . . . . .  . .  . . . . . . . . . .  260,751 

t f h t d . bl f M t ion or the bending of rays of light when passing a solid Clock, repeating, J . A. J. Redier . . . . . . . . . . . . . . . . . . .  200.787 o answer or t a purpos e a mIra y. so ar as am- Clock winding attachment, �'. W. I,etmate " " ' " 261 ,003 
moth , "'yandot. and Luray caves are con cerned. body. Imperfect qualities i n the .defining power of the Cloth bag, J .  A rke11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,820 
A mong other caVBS described are Weyer's, Howe 's, , telescope may have much to do in the apparent over- C l utch, frictio n, W. Sellers . . . .  " . . . . . . . . . . . . . . . . . . . .  260,�91 
Pickett's, th e Canadian caverns, the cave of Caca- ! Japping of the disk of a star. If the tel escope was per- Cock, E. M. E. K 'J'horey . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,06R 
huami l pa ;  and, indeed, we do not know of a single ' fect yon con ld scarcely notice that there is disk, nnder I Colfee "rader. E. Rakestraw . . . . . . . . . . . . . . . . . . . . . . .  261,04 1 

cavern of note fiat is not mentioned in these pages.  low powers. Collar, horse, .T. B. Bickel . . . . . . . . . . . . . . . . . . . . . . . . . .  �60,8n 
The book contains more than forty engravings, besides , 

com.bu��ion! process. of and apparatus for the uti-
map's and diagrauls from recent surveys. An appen dix I hZ��lOn 

.
Of products of, Comstock & Jefferson .. 26] ,0: 1 

Blind Wirers ana Borers. B.C Davi s.Bi nghamton,N .Y. . . f '  [OFFICI A L  1 , CompHss alrdade. F. J. Drake . . . . . . . . . . . . . . . . . . . . . .  260 ,90" gives a complete lr8t of subterranean auna, tncluding . , Cooler. See Mash. cooler. 
Eagle Anvi l s , 10 ren ts per pound. Fully warranted. 
'l'ight and Slack Barrel machinery a special ty. .Tohn 

Greenwood & C o . ,  Roch ester, N .  Y. See illus . adv. p .  '77 . 

an account of the famous eyeless fi�h, and other einb'll- i Copying press, L. Bailey. . . . . . . . . . . . . . . . . . . .  . . . . .  . 260,,3:1 
lar forms of life. I N  D E  X 0 F I N V E N T I O'N S i Cornet, C. G. Conn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 ,082 

Upright Self·feeding Hand Drilling Machine. Excel
'ent construction. Pratt & W hitney Co., Hartford,Conn. 

C. B. Rogers & Co.,  Norwich, Conn . . . Wood Working 
Machinery of every kind . see adv., page 78 . 

Common Sense Dry Kiln. Adapted to drying of all ma
terial where kiln, etc. ,  drying houses are used. See p. 78. HINTS . '1'0 CORR��SPONDEN'1'i:\. . 

Jl'OR WHICH 
Letter", Patent 01' tbe United State", were 

Granted iu tbe " Veek Elldlu:: 
July 1 1, 1 882, 

Corset, A. Kell ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,991 
Corset, nursing, T. H. Ball . . . . . . . .  . .  . . . . .  • . . • . . 260,9'-!ti 
Corsets, etc.,  machine for cutting the edges of, J. A. House . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  ' . . . . . .  260,809 
Cotton gin, W. S. Reeder . . . . . . . . . . . . . . . . . . . . . . . . . .  261 .042 
Cotton pcess. J. L. Williams . . . . . . . . . . . . . . . . . . . . . . . 2m ,110 
Coupling. See Car CO UpUUl\. Pipe coupling. Thill 

coupling. Vehicle reach coupling. 
Wanted Immediately-A first-class;Steel Letter Cnt

tel'. H. W. Gordon , Lynn" Mass. 
No attention will be paid to commlln icn,/. i ( ) / l -' 

accompanied with t.he filII !lame an d ad ' r ' 
wri ter. 

J\.ND EJ\. CH BEJ\. R I NG THA'I' DATE. ('radle, F. II' .  Barker . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  260.823 I I n less , Cradle, folding. V. A. }l enuez . . . . . . . . . . . . .  261,017 
, I f  the rrhose marked (1') are reissued patents.] Crusber. See Ore crusher. 

: Culinary bOil er, T. L. Miller . . . . . . . . . . . . . . . . . . . . . . . .  260,881i Two or three first-c lass jonrneymen machine pattern 
!Dltkers can find steady employment with Poole & Hunt, 
Baltimore, Md, Location pleasant and h eal thfnl. 

Namcs and addresses of correspon dents Wil l not be .-�.--------- ----------� i Cultivator, V. \" . Hinds . . . . . .. . . . . . . . . . . .  : . .. 261,092, :. 61.U93 

Small articles in sheet or cast brass made on contract. 
Send models for estimates to H. C. Goodrich. 66 to 72 
Ogden Place, Chicago, 111. 

'1'he Sweetland Chuck. See illus . adv. ,  p.  62. 

gi ven to i n q u i rers . 
\Ve renew our request thaL correspondents, i n  referring 

t o  former answers or articles, will be kind en ough to 
name tli e date of L i te  paper and the page. or the Dl1m1,"!' 
of the question . 

Correspondents w h ose i nqui ries do not appear after 
a reasonable time s h o l i i d  repeat. t.hem If not I hen pub

Machine Knives for Wood-working Machinery, Book lished, they may conclude that, for good reasons, tlIe Binders, and Paper Mill s .  Also mannfacturers of 8010- Editor declines them . man's l'arallel Vise. Taylor. Stiles & Co . .  Riel;lelsville.N.J. I' I '  . . I '  f . h'  h '  

Improved Skinner Portable Engines . Erie, Pa . 

. _ � 
. ersons ( eSulng speCJa In ormatIOn w lC 18 purely 

Electl'l? Llghts .. -Thomson Houston , yst�m of the A:c of a personal character, and not of general interes t,  Iype. Estunates glven and contracts made. 631 A rch,Phd. ' shou ld remi l from $1 10  $5, according to the subj ec t, 
Lightl)ing Screw Plates, Labor-saving Tools. p ., 62. as we cannol .  be expected to spen d t i me and lahor to 
See Nmv American. FiJe CO.'s Advertisement, p. 46. obtain sl1ch i nformati on with ont remuneration . 

Any 'numbers of the SCIENTIFIC AMERICAN SUPPLI<
MENT referred to in these colum n s  may be had at th ' ,  
office Price 10 cems each 

Combination Roll and Rubber Co., 68 Warren street, 
N. Y. Wringer Rol l s  and Moulded Goods Specialties. 
Draugbtaman's Sensitive Paper.T.H.McCol Un, i 'hila., Pa. 
For Mill Macb 'y & Mill Furnishing. see i llus . adv. p.44. 

Steam Pumps. See adv. Smith, Vaile & Co. ,  p.  46. 

Correspondents sending samples of minerals, et.c . ,  
for examination, should b e  carefnl t o  di stinctly mark or 
label their specimens so as to avoid error i n  t.hei r  iden ti
ncatlon. 

A printed copy of the specification and drawing of any ! Cut.ter head , adjustah1e, G. W. Amesbury . . . . . . . . .  260,817 
patent in the annexed list. also Of any patent i ssued I Desk" A. Cutler . . . . . .  . . . . . . . . . . . . . . . .  " . . . . . . . . . : 260,950 
since 186li. will be fUrnished from this office for 25 cents . . Desk, cylmdel', A. Otterson . . . . . . . . . . . . . . . . . . . . . . . . .  260,776 
In ordering please state the number H ud du te of the Dextrine and saccharine matter from grains. ob-
patent desired a n n  renlit. to ' l unn & Co . , 261 Broad- I taining, J. Duff. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 260,853 
way, cornel' of \Yarren Street, N ew York Clity. \Ve Disinte�rating m�\Chine for making fibers ror 
also furnish copies of patent.s granted pl'ior to 1866 ; mats. hats. etc .. I, Stead . . . . . . . . . . . . . . . . . . . . . . . .  260,i97 

but at increasf'd cost, as th e specU1cati ons D ot being Drainage apparatus, C.  Shinkle . . . . . . . . . . . . . . . . . . . . . 260t7�:! 
printed, must be copied by hand. Drier. See Offal drier. 

Drler and cooler, ]'. H. C . �[ey . . . . . . . . . . . . . . . . . . . . . 2Gl,OJ 8 ! Drier heater and base combine(], W. :3. Plummer, 261,035 
A ddressing machine, M. M. Morrison . . . . . . .  " . . . .  261 ,024 : Drilling machine. m etal, J. Richards . . . . . . . . . . . . . . .  261,U4.1 Aerated beverages, charging fountains with. J. Ear jewel cover. G. W. Washburn . . . . . . . . . . . . . . . . . .  261 .108 

Matthews . .  " " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,766 Easel, adjustable, W. F. Lamb . . . . . . . . . . . . . . . . . . . . 261.0()(l 
Alarm. See Fo" alarm. / , Electric call, G. W. H owser . . . . . .  " . . . . . . . . . . . . . . . . .  260,982 
Alkali ball mould, M. E. /lrigham . . . . . . . . . . . . . " . .  260,832 , Electric circuit system. C. F. Brush . . . . . . . . . . . . . . . .  261,077 
Alkali from gluten, separating canstic, H. C. ! Electric light system s, switch for, W. L. Candee . .  260.937 

Hecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,736 E ' e ctric machine. dynamo. Ha skins and Lungren . 2HO,htiti 
Auger. 8. Kuhlman . . . . . .  . .  . . . . .  " .  " ' " ' ' ' ' ' '  260.997 Electrical a pparatus, statical . E. /l. Benjamin . . . . .  261,llH 
Auger. p:round. W. Stephenson . . . . . . . . • • • . . . . . . . . . .  260,798 Elevator, safety device, C. C. Pal m er . . .  ·261 . lO L  
Axle bearing, wagon, . \ . C.  Kasson . . . . . . . . . . . . . . . . .  260.875 : Elevators, automatic gate opener for, .J . F. H. 
Axl e box for vehicle wheels, D. W. Bruton . .. . . . .  260.838 : �mith . . . . " " " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  . . . .  " . . . . .  " . . .  " .  "1:O.';H4 

Axl e lubl'icator, car. \Y. Don . . . . . . . . . . . . . . . . . . . . . . . . 260,955 I Emery wheels, method of ana appliance for burn-
Bag. See Cloth bag. : ing solid, F. B. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,8HO Pnre Water furnished Cities, Paper "W ills, Laundries, 

Steam BOilers, etc., by the Multifold System of the 
Newark Filtering Co., 117 Commerce St .. Newark, N. J. 

.---.-���- /lale tie, J. W. Chambers . . . . . . . . . . . . . . . . . . . . . " . . . .  261,078 1 Engine. See Pulp beating engine. Rotary en-(1) O. E. A. aRks : 1. What C3.n I use to BalinAC press. J. B . Hocker . . . . . . . . . . . .  " . . . . . . . . . . . . 260,977
1 gine. Traction engine. Wind engin e  • . 

polish brass such as the brass on a locomotive that Bar. See Ch ain bar. , Evaporator. See Fruit evaporator. 
" Abbe" Bol t Forging Machines and ., Palm er" Power wi]] give a fi.�e polish with out much rubbillg and' will Barre !s ,  appar�tus for cooling the glue lining of, 

I Excavator, H. B. Hall . . . . . . . . .  . . . . . . . . . . .  . . . . .  . . . . . .  260 M5. 
Hammers a specialty. �'orsaith & Vo., Manchester.N.H. not easily tarni sh ? A. If you are constan tly c leani ng I 

�l. T.: Deenn� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,745 ' Explosive powder. W. R. Qnln.an . . . . . . . . . . . . . . . .  " 2.iO .• 86 . . . . 
I

' . . . . Baslll clamp, J. I . Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,871 Eyeglass and spectacles combmed, G. Bausch . . . .  260,�28 Li st 28, descrlbmg 3,600 new and second-hand the brasswork of your l"comot.lve, use ordllla�y wll l nng Bats . method of and apparatus for forming and Felts, etc., into strips, machine for cutting, J 

.

. W. 
Machines, now ready for distribution. Send stamp fOl' or chalk and a cotton or woolen cloth, WIth a l I ttl e mOls,  I sticking napping, Yule & Atb erton . . . . . . . . . .  " .  "60.918 B1ackbam " .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  :160. 930 
,ame. S.V.Forsaith & Co. ,Manchester,N.lI .. and N. Y.city. ture by breathing. or from another cloth a little wet. If I Battery. S ee Galvanic battery. Fence post, H. V. Fliekinger . . . . . . . .  " . . . . . . . . . . . . 260,�6 1 

Nic kel PJating.-Sole manufac l urers caet nickel an- the work becomes staiu ed or slightly oxidi zed by seve- i Bed, sofa. C. G. A ngeroth . . . . . . . . . . . . . " . . . . . . . . . . . .  260,818 Fence post and ' clamping device, metallic, E. R. 
odes, pure nickel salts, polishing compositions, etc. Com� ral days' running, then n se rottenstone and o i l  on It !  Bed, sprmg: A .  L. Nort?n . . . . . . . . . . . . . . . . . . . . • . . . . .  261,028 Pow�11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,0'.-3 

plete outfit J cr plating etc Hanson & Van Winkle cloth until the surface is clean , and finish wi th whi ting Bedstead. c . .  blnet foldmg, D. D .  Shupe . . . .  , , "  . . . 26t,053 Fence WIre barbed, N. Clark . . . . . . . . . . . . . . " ......... 260,844 

Newark N. J. and 92 and 94 L' be t St New York 
. 

for gloss. If parts become corroded and blackened UBe Belt protector. drop press, C.  R. Bannihr . . . . . . . . " 260,822 Fender. See Bird cage fender. " 1 r y � . . . 
a little oxal ic  acid in water with the rotten stone in�tead I Bench. See JO�e l ers' ":or� bench. i Ifertilizer distributor. W. Marks . . . . . . . . . . . . . . . . . . . .  260,764 

I.atest Improved Diamond Drills . Bend fol' circnlar ' , ' . . I Berth, self-Ievelm", J. C.  'l houl pson . . . . . . . . . . . . . .  260,911 �'erti1izpr for plants. special, A .  F. Poullain-
to � 1 .  C. /luUock Mfg. Co . •  80 to 88 Market St. ,  Chicago, 1i I .  of OIl .  2. Also somethmg that I can n ee to polIsh pamt Billiard table pocket. H. W. Collender . . . . . . . . . . . . . 260 R44 D 11 ' 1 008 

F irst Class Engine Lathes, 20 inch swing, 8 foot bed, work ,,:ith ? �. After cle�ning . yonr painted w�rk yon : Rinder for memorandum books, temporary. J .  R. ' �'ifth ��]�
s
� , 'it: ';�, �b��: : : ·. ·.· ..... : .:::: . .

.
. 
:. :':.: '. ':. : 

.
::: .

... : ;�1:1 J0 

now read y. �'. C. & A .  E. Rowland. New Haven, Conn. ��n brIghten It by rubbmg w:t h  a Cloth. mOI �tened . W eber . . . . . . . . . . '
.

" " " " "  ... ..... ..... . . . .. ". 261,111 Filter. fau�et, McLac?lan & Connor . . . . . . . . . . . . .  261,014 . .  . . 
I 

,.lIghtly WIth equal parts turpentme and bOiled I mseed BIrd cage, J. �l ax;'etmer . . . . . . . . . . . . . . . . , .... . . . . . . 260.768 Fire ailllIhllator. 1. Kitsee . .  . . . .  . .  . . . . . 260.878, 260.87:1 Ice � akmg M�chmes a.nd Machl �es for Coolmg oil. 3. Why does the water in a water-glass rise when Bird cage,  fender, .J. Maxhelmer . . . . . . . . . . . . . . . . . . . . 260.767 Fire box. C. K. Vi las . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2tit , lOfJ ��:::;';��; ����e;. IC;����!�:�, l�:� ;O��':�t�
d) , 14

2 the steam is shut out of the top ? Does the steam con- Bird c�ges. fi�h bon e holder for, T. L. �I axheimer. �60,769 ]:�re box, R. L.
, 

�alker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,8�0 y dense III top of glass ? A. The st.eam condenses in the Blowplpe.  T. r. Morrel l . . . . . . . . . . . .  " . . . " . . . . . . . . .  260,773 � Ire e&cape, S. 1. Barr . . . . . . . . . . " . . . .. . . . . . . . . . . . .  261 .01" 

.Tas .  F. Hotchki ss, 81 John St" N. Y. : Send me your top of the glass and draws the water to fill its place. Board. �.ee Bulletin board . Ironing board. Fire escape. H. A. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 .00'2 
free book entitled . •  How to Keep Boilers Clean," con- Bob bin wmder, fl. \\ . Baker . . . . . . . . . . . . . . . . . . . . . . 260,734 Fire escape, A. Swanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,064 
tainlng "seful  Information for steam users & engineers. (2) E. O. R. asks : Please be kind enough Boiler. See Cul inary hoiler. Wash hoil er. , I<ire extinguis her, !. Kitsee . . . . . . . . . . . . . . . . . . . . . . . . .  2W,99;; 
(Forward above by postal or letter; mention this paper.) to inform me what kind of transpartnt coating to use Boiler and water h eater, W. J,. Brownel l .  . . . . . . . . .  261,tI16 Fire extinguisher and " : arm. automatiC, C. Kupka, 260,008 

Steel Stamps an" Pattern Lettel's . The best made. J. on bright st.eel wire to prevent rust and not destroy the Boit s and rivets. roa.chine for m�king. J.  Morgan . 2�I ,022 Fishing reel . J. B. D. iloulton . . . .  " " " ' ' ' ' ' ' ' '  c60.9R2 
" . . ' . ' . .  ' Boot and shoe burmshmg machme, C. J. Blakely. 260,828 Flour m!lls, etc., glass tube jOint for spouts of, H. 

F. \\' .Dorman. 21 German St .. Baltimore. Catalogue free. bril liancy . A. T�y the fol lowlllg: .DIsso�v� half �u I Boot and shoe heels, rotary cutter for trimming, , Gelmrich . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.088 
Machinery for Light Manufacturing, on hand and ounce of camphor m two ounces of wme spmt and m I x  i W. D. Orcutt . .  . . . . . . .  . . . . . . . . . . . ...... ...... . . 261,030 ' Flushing valve, J. Demarest . . . . ' ' ' '  . . . . . . . . . . . .  260,952 

built to order. E. E. Garvin & Co., 139 Center st.,  N .  Y . this wit� t,:o p ints o f  �ne sp�rm ?il .  Allow t h e  wire I Boot strap, J. B. Belcher (1') . . . . . . . . . . .  : . . . . .. . . . . . . . �0,151 i Fog ala�m and beacon, J. ;,\1. Foster . . . . . . . . . . . . . . .  260,96:! 
to remam III contact With thiS mIxture. heat.ed to 1800 , Boots and shoes, manufacture of, E. H. Buckley . 260,935 i Fountam. See Mineral  water fountain, 

For Power & Economy, Alcott's Turbine, Mt. Holly, N . J. Fah . ,  for half an hour, then rub off exce"s with a s oft i Bottl e cleaner, C Vonderlinden . . .. . . . . . . . . . . . . . . . .  261 .106 . Frame. See Hand ha� frame.  Table frame. 
cotton cloth. i Bottle stopper. C. De Qulllfeldt . . . . . . . . . . . . . . 260,850, 200,351 I' Fruit evaporator, J. M .  l'easda l e  . . . . . . . " " " " ' "  260,910 Presses & Dies (frnit cans) Ayar Mach. Wks . ,  Salem,N.J. . B ttl t J 

(3) D M 
. T \ d '  . !  0 e s opper, . W .  Johnson . . . . . . . . . . . . . . . . . . . . .  261,095 Fruit evaporators, dryi ng chamber for, W. S. 

Wood· Working Machiuery of Improved De.ign and 
. . wntes : 0 set t e a Ispute WIll Bott.ling mach ine, .J . Matthews . . . . . . . . . . . . . . . . . . . . . 260.765 i Plummer . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  261 .0:J<; 

Workmanship. Cordesmnn . Egan & Co. ,  f'incinnatt. O. you please inform us in your column s ,  whether the laws 
I 

Box. See A xle box. Fire box. I Fulcrum. adjustable, D. A. Cameron . . . .  , . . . . . . .  26(P';IH 

Split. PlIlleys at low prices, and of sam e strength and 
appearance as Who]e PuI1eys . Yocom & Hon's Shafting 
Works. Drinker St., l'h iladelphia. l'a . 

of the State of New York prevent a proprietor acting a8 i BraCket See Shingling bracket. : Furnace. Se� Hydrocarbon furnace. 8mtHie con-
h i s  own engineer, he being capa.ble ? A. A proprietor I Brake. !5ee Car brake. W agon brake. Burning furnace. 
can act as his own engineer bllt he must pass examina- i Breastpln safety catch, A. Luthy . . . . . . .  , . . . . . . . . . .  261 ,(]()8 Furniture. attachn;ent folding and movabl e .  
tion D n d  take ont a l icense �ame as any other engineer . j Broom, D. B. ?atIney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.969 fltantoll & Shibley . . . . . . . . . . . . . . . . . . . . . . . . �(; I  ,( , 

Presses, Dies, Tool s for working Sheet Metals, etc . (4) 
E E M I A '\ I f .  Brush. J. Sulhvan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,909 Gau"e. Fee flawmill roller gauge. 

Ifruit and other ('an 'l'ools. E. W. Bliss. Brooklyn , N. Y .  
' " say� :  

. 
n �n pn .n�m ler 0 I Brush, au�0m.atic fiy. J. M. Peay et aL . . . . . . . . . . . . . .  260,778 GalvaniC battery', C. Friedel . .  . . . . . . . . . . . . . . . . . . . . . .  ;WU w, 

Ruppl ement Catalogue. -·Persons in pursuit of infor
mation on uny special engineeriDJ,!;. mechanical, or scien
tific subject, can have catalogue of contents of the SCI .. 
ENT I F I C  AM EUTf'A:\ �UPPLli::M II; :\' T  sent to them free. 
The S UP P L Ii; :\1 E ,\ 'l' contains lengtby articles embracing 
the whole range of engin�ering, mechanics, and physi
cal scienee. Address Munn & Co .. Puhlishers, New York. 

yonI' paper appeared an article appertammg to the , Brush, hmr, G. F. Ells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,8.'\7 Game apparatus. railway ,  D. L. W ilcox . . . . . . . . . . .  260M:. 
comet, and stating what a wonderfnl sight it would make 1 Buckle, E. P. Sears . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,052 ' Garments, reinfordng, L. Price . . . . . . . . . . . . . . . . . . . .  261, 1 J J:! 
ill the n orthern heavens in the months of May and June. , Bulletin board. J.  S. Gold . . . . . . . . . . . . . . . . . . . . . . . . . . .  2!a,089 , Gas bracket and cock, C. H. Goodrleh .. . . . . . . . . . . . .  260 117:! 
Now what I want to know is why it has not app<!!\red i Buoy, Signal, J. M. Foster . .  . . . ." . . .. ...... . . . .... . 260.963 I Gas burner. E. B. Denny . . . . . . . . . . . . . . . . . . . . . . . . . . . 2OO.741i 
as predicted. A. " Comet a 188�!" discov.ered on the ! Bureau and bedstead. combined dressing, .J . B. ! Gas burner for l loating purposes. J. Musgrave . . . .  260,888 
18th of-March, by Mr. We lls,  of the Al bany Observa- ' Loban. . . . . . . . . . . . . . .. . . .  . . . . . . .  ' . . . . . . . ; . . . . . .  261,006 i Gas lighter, electric,  1'. H. Rhodes . . . . . . .  . . . . .  . .  .. 261.04:1 
tory, certainly failed to carry ont the expectations that ' =��,:' :::h�na: �u:e� A V�

p
�

r burner. ! Gas lighting apparatus. automatic electriC, J. P. . 
were raised concerning it. It was, h owever, a well be-

g , ' _ . . . .� . ar/itent. . . .  . .  . . . . 260,901 1 T�rreJl . .  - . . . . . . . . . . . . . . . . 
: . . . 

, 
. . . . . . . . . . . . .  , •. 260,SOb 

. Button .  H. A. Sialightcr . . . . . . . . . . . . . . . . . . . . . . . . . " 261.0�5 Gas hl;lhtlng apparatus, electnc, J. 1 • Tirrell. )?reBses & DiGS.  F'erracllt� Mach, ( '0 . ,  Bridgeton ,  N. J.  haved comet in all  points excepting in reaching the size Button fastener, W . S. Spencer . . . . . . . . . . .  , . . . . . . . . .  261,058 1 260,W4, 260,soo 
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Gas m.ac .ine, Matthews & Holt . . . . . . . . . .  . ,  . . . . . . . .  261,011 
Gas. process of and apparatus tor manntacturlng, 

J. Dixon. . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  260,954 
Gate. See Water gate. 
Gear machinery, worm, Overton & Wells . . . . . . . • .  200,892 
Gla.s melting furnaces, construction and method 

of working, F. "Iemens . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,OM 
GlasseM, jugs., etc., autematically opening and 

ClOSing covers of l ids of drinking, H. Wendt . . 261.11 3 
Glas.ware, manufacture of, P. Arbogast . . . . . . . . . . .  260,819 
Glove lining. H. W. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,&0 
Governor, steam, D. L. F. Chase . . . . . . . . . . . • . . . . . . . .  260,842 
Governor . •  team engine, F. H. Ball . . . . . . . . . . . . . . . .  261,074 
Governor, windmill. B. Chamberlain . . . . . . . . . . . . . . .  260,841 
Grain binder, J. F. Appleby . . . . . . . . . . . . . . . . . . . . . . . . .  261,0;2 
Grain binder, F. T. &; F. A. Lomont . . . . . . . . . . . . . . . .  261,0()7 
Grain cleaning and assorting machine, \V . KrUger, 260,996 
Graining compound, WOOd, J. T. Greenwood, Jr . •  260,973 
Grate, G. W. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,809 
Grazing po.t, W. Webster . . . . . . . . . . . . . . . . . . . . . . . .  261,113 
Grinding di.k, W. Lehmaun . . . . . . . . . . . . . . . . . . . . . . . .  261,099 
Guard. See Pantaloon guard. Saw guard. 
Hame and trace attachment, O. O. Roberts . . . . . . . 260,896 
Hand bag frame. H. S. Craus . . . . . . . . . . . . . . . . . . . . . . .  260,946 
Harness rosette. E. E. Sargeant . . . .. . . . . . . . . . . . . . . . 261.050 
Harness .haft .l oop, I. A. Wesson . . . . . . . . . . . . . . . . .. . 260,812 
Harness tool, J. A. Stewart . . . . . . . . . . . . . . . . . . . . . . ... 260,799 
Harve.ters, grain adjusting belt for, S. T. North· 

cutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,889 
Hat. C. B. Tomz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 260,8()7 
Hat indicator, C. Spahmer . . . . . . . . . . . . . . . . . . . . . . . . . .  261,117 
Hay pre.s. J. Kemp . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  260,757 
Head·lights, signal attachment to locomotive, W. 

W. Richards . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  260.895 
Header, M. N. Laufenburg . . . . . . . . . . . . . . . . . . . . . . . . . .  260,882 
Heater and cooker, S. Ellis . . . . . . . . . . . . . . . . . . . . . . . .  260,85. 
Heel trimming machine, A. J. J ohnson . . . . . . . . . . . . 261,094 
!l olsting mechani.m for applying power to ropes 

for, A. S. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,964 
Holder. See Candle hol der. Carriage lamp holder. 
Borse detacher, J. H. Clow . . . . . . . . . . . . . . . . . . . . . . . . . .  261,079 
Horseshoe nail clincher, H. BrUning . . . . . . . . . . . .  , 260.837 
Hose tube, .triped knit, J. H. Osborne . . . . . . . . . .. . . .  260,891 
Hub attaching device, A. Warth . . . . . . . . . . . . . . . . . . .  260,811 
Hub boring machine, H. A. Moyer . . . . . . . . . . . . . . . . .  660.774 
Hub, vehicle wbeel , J. Lajeunesse . . . . . . . . . . . . . . . .  260,!l99 
I I  Ydrant: G. Shelley . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,904 
I I ydrauhc pres., J. Kel logg . . . . . . . . . . . . . . . . . . . . . . . . .  261 097 
Hydrocarbon furnace, D. B. Hnbbard . . . . . . . . . . . .  280:98'3 
Hydrocarbon furnace, H, S. Satonl . . . . . . . . . . . . . . . .  260,789 
Ice plow tooth, W. �'. Vernier . . . . . . . . . . . . . . . . . . . . . . .  260,914 
Indicator. See Hat Indicator. Station Indicator. 

Train indicatar. 
InsectiCide, J. 11. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . .  280 916 
Ironing board, G. A. Schram . . . . . . . . . . . . . . . . . . . . . . . .  260

'
902 

Ironing hoard, bosom, Cook & Hinman • • • . • • • • • • • •  261,083 
Jack. See Wagon jack. 
Jeweler's work bench, M. H. Knapp . . • . . . • • • • • • • • • •  280 880 
Key stock, spring. J. Adt . . . . . . . . . . . . . . . . . . . . . . . . . . .  280:919 
KIt.chen cabinet, N. P. Bradish . . . . . . . . . . . . . . . . . . . .. . . 260,789 
Lamp, electric arc, C. E. Ball. . . . . . . . . . . .  . . . . . . . . . .  260,925 
Lamp, electric arc, J. H. Gue.t . . . . . . . . . . . . . . . . . . . . .  2IiO.97" 
Lamp, electrill arc, C. D. Haskins . . . . . . . . . . . . . . . . . . .  261,091 
Lamp, electric arc. E. Thomson . . . . . . . . . . . . . .  , . . . .  261,067 
Lamp shade. coll apsible. N. Pl ymptom . . . . . . . . . . . . .  261,037 
Lamps, circuit cl osing key tor electriC, J. ll . Guest, 280,86! 
Latch, J. Brownlee . . . •  • • . . •  , • • • • • •  � • . •  

" 

• • • • • • • •  260,934 
Latch, gate, W. H. Marshall . . . . . . . . . . . . . . . . . . . . . . . . .  261,010 
Leather crea.er, C. H. Corey . . . . . . . . . . . . . . . . . . . . . . .  260.847 
Leather, making, E. W. Avery . . . . . . . . . . . . . . . . . . . . . .  261,073 
Light. See Signal light. 
Lock. See Nut lock. Seal lOCk. Wagon seat 

lock. 
I,ocomottve. G. S. Strong . . . . . . . . . . . . . . . . . . . . . . . . . .  261.061 
Lubricating device for steam engines, A.Craft (r).. 10,153 
Lubricator. See Axle Inbrlcator. Steam engine 

lubricator. 
Mash cooler, If. O. Kunz . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  261,098 
�leat cutti'ng machine, C. Kieser . . . . . . . . . . . . . . . . . . . .  260,758 
Mm. See Ro l l er mill. Wheat and middlings re-

ducillj, mill. W indmill. 
Mii ling machine feed device, E. F. Latham . . . . .. . . 260,760 
Millstone dust catcher. G. Kiefer . . . . . . . . . . . . . . . . . . . 260.877 
�Uneral water fountain, Dummer & Malmstrom • •  261,086 
MOUld. See Alkali ball mOUld. 
Moulders, "uard for variety, G. Grill . . . . . . . . . . . . . . .  260,97! 
Monkey wrenCh, C. B. Miller . . . . . . . . . . . . . . . . . . . . . .  260,771 
rilotor. See Windmill motor. 
Muzzle, J. D. Crockett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,948 
Nail. See Ornamental nail. 
Nut lock, A. R. Bloomer . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,931 
Nut lock, P. Curran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,8{8 
Nut lock. T. Curry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,949 
Nut lock, J. F. Goodridge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,861 
O:ffal  drier and coole 1\ M. Tamm . . . . • . • • • • • • . . . . . . . .  260,801 
Oil can,. spring bottom, X. St. Pierre . . . . . . . . . . . . . . . . 261,060 
Oil press envelope, J. J. Green . . . . . . . . . . . . . . . . . . . . . 260.862 
Ore ern.her, J,. C. Springer . . . . . . . . . . . . . . . . . . . . . . . . .  260,796 
Organ case, G. Nettleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,o-a 
Ornamental naH, Bailey & Talbot . . . . . . . . . . . . . . . . .  2tiO.73'J 
Packing for pumps, piston, P. A. Myers . . . . . . . . . . .  261.026 
Pantaloon guard. G. R. Olney . . . . . . . . . . . . . . . . . . . . . . . 261 ,029 
Pantaloons supporter. A. Horowitz . . . . . . . . . . . . . . .  260,754 
Paper box machine, Strieby & Itankin . . . . . . . . . . .  260 600 
Paper machine, W. O. Jacobi . . . . . . . . . . . . . . . . . . . . . . . .  260,988 
Paper making, etc .. treating fibrous vegetabl e  sub-

, stances to obtain fiber suitable tor, C. K. 
Ekman . . . . . . . . . . . .  , . . .. . . . . . . . . . . . . . . . . . . . . . . .  260.749 

Parer, corer. and Slicer, apple, C. E. Hudson . . . . . •  260,756 
Pea. and beans and cutting vegetables, machine 

for .heillng, F. T. Mallou . . . . . . . . . .  . . . . . . . . . .  261,009 
Peas, machine for sorting green, W. G. Suydam . .  261,062 
Pen or pencil holder and drawer pull. combined. 

A. Uutler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  280,951 
Pillow, IV. Huse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,870 
Pipe. See Blowpipe. Stove-pipe. 
Pipe coupling, J. J. B. Frey . . . . . . . . . . . . . . . . . . . . . . . . .  260,968 
Pipe coupling, Jone. & Rittenhouse . . . . . . . . . . . . . .  260,874 
Pitman head, C. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,940 
Plant sprInkler, G. G. Lynch . . . . . . . . . . . . . . . . . . . . . . . . . 260,761 
Planter, corn, A. Runstetler (r) . . . . .  . . . . . . . . . . . . . . .  10,156 
Planter, corn, A. & M. Run.teUer . . . . . . . . . . . . . . . . . .  261,048 
Planter, corn. M. Runstetler (r) . . . . . . . . .  . . . . . . . . . . . .  10,155 
Planter, seed. H. C. Austin. . . . .  . .  . . . .. . . . . . . . . . . .  260,923 
Plow. C. F. M ock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260.772 
Plow. J. Quln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  260,785 
i'low, rotary, G. Pirrung . . . . . . . . . . . . . . . . . . . . . . . . . . 260.782 I;low, shove l ,  J. Lawrie . . • • . . . . . . • • • • • . . . • . . . . . .  ' " 261,001 
rocket safety attachment. J. W. Wells . . . . . . . . . . .  260,915 
Post. See �ence post. Grazing po.t. 
Pot. See Tea or colfee pot. 
Powder. See Explosive powder. 
ere... See Baling pre.s. Copying press. Cotton 

press. TI ay pres.. Hydraulic press. 
Printer's shooting stick, e'. L. Arm.trong . . . . . . . . . .  260,821 
Printing machine .heet delivery apparatus, L. C. 

Crowell . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.084 
Printing preM, A. Shedlock . . . . . . . . . . . . . . . . . . . . . . . 260,792 
Printing press delivery apparHtn., C. B. Cottrell . .  260,945 
Protector. See Belt protector. 

. 

Pulp beating engine, J. E. Warren . . . . . . . . . . . . . . . . . . 261,1(1/ 
PwnP; N, R. Alpuche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,921 

Pump, Meyrlck. Jr., & Melcher . . . . . . . . . . . . . . . . . . . .  261,019 
Pnmp attachment. G. H. Gaskins . . . . . . . . . . . . . . . . . . 261,087 
Pump plunger, H. F. Temple . . . . . • . . . . . . • • • • . . . . . . .  260.802 
Quilting machine, W. Koch . . . . . . . . . . . . . . . . . . . . . . . . .  260,99;1 
Range h ot water re.ervoir, kitchen, E. Bourne . • .  260,738 
Ratchet. J. Brown et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,834 
Reaping machine, W. N. Whiteley . . . . . . . . . . . . . . . . . .  261,114 
Reel. See Fishing reel. 
Refiector. lamp, H. F. Bartlett . . . . . . . . . . . . . . . . . . . . .  260,785 
Regenerator for metallurgical and other furnaces, 

M. V. Smith . . . . .  . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  261,057 
Reins, adju.table clip for driving, G. W. Parke . . .  260,81J3 
Roller mill, N. W. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,079 
Rotary cutting machine, E. Salamon • • • • . . . . . . . . • • .  261,&9 
Rotary engine, R. Hod.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  260.978 
Rotary engine, D. M. Johnson . . . . . . . . . . . . . . . . . . . . .  :!60.939 
Sash, G. H . •  Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,873 
Saw guard, Circular, G. Grill . . . . . . . . . . . . . . . . . .. . . . .  261,000 
Sawmill roller gauge, R. M. Beck . . . . . . . . . . . . . . . . . . .  260,929 
Screw, L. Dmith • • . . . . • • . . • • . . . . • • • • • • •  0 • • • • • • • • •  " 1 " 260,795 
Scrnbber and mop, combined, G. Pirrung (r). . . . . . . 10,1M 
t-leal lock. L. C. Burge.s . . . . . . . . . . . . . . . .  . .  . . . . . . 260.741 
Seeder and cultivator, combined, E. E. Whipple . . 260,814 
Sewer and means for facilitating the discharge of 

.ewage. Com.tock & Jelferson . . . . . . . . . . . . . . . . . .  261,080 
Sewing machine, boot and shoe A. Keats, • • . . • • • .  260,990 
Sewing machine buttonhole attachment, 

McCreary & Smith. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  260,385 
Sewing machine feed mechanism, A. Spear . . . . . . .  260,906 
Sewing machine for making bottle covers, G. 

Grisel . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . . ... . . . . . . . . .  260.863 
Sheet metal shearing machine, G. H. Perkins . . . . . 260,779 
Shingling bracket, L. C. Jaques . . . . . . . .  . . .  . .  . . . . .  260,872 
Shirt. J. M. C. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,775 
Shirt. I. Schneer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260.790 
Shoe fastener, H. J. Dieter . . . . . . . . . . . . . . . . . . . . . . . . . .  260,852 
Shoe tongue, A. I. Earle. . . . . . . . . . . . . . . . . . . . . .  . .  . . .  280,854 
Shot making machine, H. M. Guil d  . . . . . . . . . . . . . . . . .  360,976 
Signal light. M. Brasslll . . . . . . . .  . . . . . . . . . . . . . . . . . . .  280,938 
Smoke consumer, fireplace, W. T. McMillen . . . . . . . 261 ,015 
Smoke consuming apparatus, S. Parker • • . • . . . . • • . .  260,894 
Smoke consuming furnace, G. A. Barth . . . . . . . . . . . . 260,824 
Smoking cartridge, E. A. Smith . . . . . . . . . . . . . . . . .. . . .  261.056 
Spark arrester. R. Hill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,753 
Spinning machin(l top rolls, covering for, E. L. 

Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280,760 
Spring equalizer, vehicle,  F. L. Ezell . . . . . . . . . . . . . . .  260,960 
Sprinkler. See Plant sprinkler. 
Squares, adjustable pitch board for, C. W. Hovis .  260,755 
Stamp, hand, J. Murdock. Jr . . . . . . . . . . . . . . . . . . . . . . . . 261,025 
Stand. See Wa.h .tand. 
Station Indicator. C. G. Anderson . . . . . . . . . . . . . . . . .  261 .()7J 
Steam boilers, foam collector for, R. Whelan . . . .  260,813 
Steam engine lubricator. E. H. Phipps . . . . . . . . . . . . . 260,781 
Steam wheel, A. F. Cooper. . . . . .  . . . . .  . .  . . . . . . . . . .  260.!II4 
Stirrnp bending machine, J. B. Chiles . . . . . . . . . . . . . 280,938 
Stocking, C. Appleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,922 
Stopper. See Botti e .topper. 
Stove lid, B. A. Baxter . . . . . . . . . . . . . . . . . . . . . . .. .. . . .  260;826 
Stove oil, B. C. Bascom . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . 260,825 
Stove oven, E. C. Godwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  280.971 
Stove pipe , A. J. & C. Lindemann . . . .  ; . . . . . . . . . . . .  261,0& 
stove pipe sbelf, B. Roux . . . . . . . . . . . . . . . • . • • • . . . . . . .  261,047 
Stove plates, device for attaching, E. F. t-ltraub . . . 280,903 
Strap. See Boot strap. 
Sugar, manufacturing, A .  Brear . . . . . . . . . . . . . . . . . . . 280,740 
Supporter. See Pantaloons supporter. Ticket 

door supporter. 
Table frame, H. Hose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26I,lOH 
Table leaves, double-acting lock support for, N. 

A. Hull. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  . . . . . . . 260,986 
Tables, device for leveling, J. Crawford . . . . . . . . . . .  260,947 
Tap wrench, M. CampbelL . . . . . . . . . . . . . . . . . . . . . . . . . .  260,743 
Tea or colfee pot, E. Krippendorlf . . . . . . . . . . . . . . . . . 260,995 
'relephone, acoustic, L. Beecher . . . . . . . . . . . . . . . . . • •  260,731 
Telephone l ines. electrical ' signaling apparatus 

for, T. D. Lockwood. . . . . .  . . . . . . . .  . .  . .  " . . . . . . . . .  260,384 
Telephone system, T. D. Lockwood . . . . . . . . . . . . . . . •  260,883 
Telephone system and apparatus, C. E. Chinnock, 260.939 
Tent pole, E. C. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,846 
Thill coupling, A .  C. Kasson . . . . . . . . . . . . . . . . . . . . . . . .  260.876 
'I'hill coupling, K. Pausch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.032 
'I'hill coupling, J. H. Robinson . . . . . . . . . . . . . . . . . . . . . .  261,045 
Ticket door supporter, M. II. Tappan . . . . . . . . . . . . . .  261,104 
Tie. See Bale tie. 
Tobacco coloring compound, C. S. Philips . . . . . . . .  261,094 
Tobacco, machine for dressing fine cnt. C. G. 

Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,958 ' 
Toy, mechanical, E. R. Ives . . . . . . . . . . . . . . . . . . . . . . .  260,937 
Trace carrier, T. L. Cousino . . . . . . . . . . . . . . . . . . . . . . . . .  260,943 
Traction enaine, Lippy & H ughes . . . . . . . . . . . . . . . . .  261,005 
'I'rain indicator, J. C. McKenzie . . . . . . . . . . . . . . . . . . . . .  261,013 
TrUCk, barrel ,  J. J. Swain . . . . . . . . . . . . . . . . . . . . . . . . . .  261,063 
Tug, harne, T. A. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . .  260,005 
Valve. See Flushing valve 
Valve, J. A. Felt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260.858 
Valve, M. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,021 
Valve and caSing, straight way. G. L. Bradley . . . . .  260.829 
Valve, steam piston, W. S. Hughes . . . . . . . . . . . . . . . .  269,985 
Valve, .top, E. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,060 
Vapor burner, J. Madden . . . . . . . . . . . . . . . . . . . . . . . . . . .  280.782 
Vehicle reach coupling, Tuft. & Roth . . . . . . . . . . . . .  261,069 
Vehicle, two wheeled, J. P. Callan . . . . . . . . . . . . . . . . . . 280,742 
Vehicle,  two wheel ed, H. Hortop . . . . . . . . . . . . . . . . . .  260,980 
Vehicle, two wheeled, S. R. S. Ulford . . . . . . . . . . . . .  260,608 
Vehicle wheel, G. H. N. Corttl.s . . . . . . . . . . . . . . . . . . . .  260,7H 
VelOCipede, Candler &; Whitehead . . . . . . . . . . . . . . . . . .  260,8!O 
Velocipede, W .  B. Morris . . .  . . . . . .  . . .  . . . . . . . . .  260,887 
Vessels. device for loading and unloading, G. 

BaccI. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,924 
Vise, pipe, T. Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260.777 
Wagon brake. W. J. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,992 
Wagon jack, A. N. Woodard . . . . . . . . . . . . . . . . . . . . . . .  260,917 
Wagon seat lock, S. GlIzinger . . . . . . . . . . . . . . . . . . . . . . .  260,860 
Wall paper carrier, W. J. Palmer. . . . .  . . . . . . . .  . . . . .. .  261.031 
Wash boHer, L. C. M orri .. . . . . . . . . . .  , . . . . . . . . . . . . . . .  260.887 
Wash .tan., and fixtnre, stationary, P. N. BUrke (r) 10.167 
Washing machine, G. C. Mil l er . . . . . . . . . . . . . . . . . . . .  261 ,O'JO 
Watch cases, manufacture of, J. C. Dueber . . . . . . .  260,747 
Watch dials, apparatn. for applying color to, T. 

F. Proctor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260.783 
Water closet. J. Demarest . . . . . . . . . . . . . . . . . . . . . . . . . .  260,058 
Water closet, J.  J. B. F�ey . . . . . . . . . . . . . . . . . . . . . . . . 260,965 
Water closet drip tray. F. Adee . . . . . . . . . . . . . . . . . . . . 260,816 
Waterclo.et slop safe, J. J. B. Frey . . . . . . . . . . . . . . . .  260.967 
Water closets, plumber's coupling for the bowls 

of. J. J. B. Frey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,966 
Water gate. C. Callahan . . .  ·. . . . .  . .  . . . . . . . . . . . . . . . 260,936 
WaterprGof garment, G. Watkinson . . . . . . . . . . . . . . . .  261.109 
Water wheel. R. W. Tufts . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,913 
Weaner, calf, J. C. Dupee . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,748 
Weaner, calf, Joues & Fuller . . . . . . . . . . . . . . . . . . . . . .  261,096 
Well, artesian vacuum, D. H. Tichenor . . . . . . . . . . . .  260,803 
Wheat and middlings reducing mll1. J. Pye . . . . . . .  260,984 
Wheat. method of and apparatus tor determin-

Ing, C. L Gratolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,750 
Wheel. See Filth wheel. Steam wheel. Vehicle 

wheel. Water wheel. 
Wheelbarrow, S. L. ROckwell . . . . . . . . . . . . . . . . . . . . . . .  261 ,046 
W hl.k-broam holder, C. De QullIteldt . . . . . . . . .. . . . . .  261 .035 
Wind engine, G. Garside . . . . . . . . . . . . . . . . . . . . . . . . . .  260,6'10 
Windmill. J. W. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,9<'1 

Windmll1 motor, W. scott . . . . . . . . . . . . . . . . . . , . . . .  " . 261,051 
Wire colling machine. H. S. Hall . . .. . . . . . . . . . . . . . . . .  260,702 
Wire stretcher, R. &; A. Ellwood . . . . . . • . . . . . . . . . . . . .  260,957 
W ood pollshing machine. Bridgeman & Perry (r), 10,152 
W ool Oiling machine, F. G. &; A. C. Sargent . . . . . . .  260,898 
Wool washing machine, F. G. & A. C. Sargent, 

260,899, 260,900 
Wrench. See Monker wrench. Tap wrench. 

DESIGNS. 
Burial ca.ket, L. Stein . . . . . . . .  . .. . . . . . .  . . . . . . . . . . . . . .  13,034 
Button, J A. DecmateI . . . . . . . . . . . . . . . . . . . . . 13,OU to 13,028 
Chain, ornamental, .f. Etzensperger . . . . . . . . . . . . . . . . .  13.030 
Fringe, H. A. Kehrenberg . . . . . . . . . . . .  . .  . . . . . . . . . . .  13,032 
Pipe mouthpiece, W. Demuth . . . . . . . . . . . . . . . . . . . . .  13,029 
Pitcher, Parson & li'runzheim . . •  0 • • • • • • • • • • • • • • •  0 • • •  13,033 
Scarf, H. Heathe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,031 

TRADE MARKS,. 

Beer, loger, Schmidt & Brother . . . . . . . . . . . . . . . . . . . . . . .  9,542 
Canned goods, Freeman & Shaw . . . . . . . . . . . . . . . . . . . . . .  9,537 
Canned tomattoes, W. S. Whiteford . . . . . . . . . . . . . . . . . .  9,543 
Cigars, L. Carvajal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,526 
Cigars, Cigarettes, and all kinds of chewing and 

smoking tobacco, Smith, ,vlendel & Co . . . . . . . . . . .  9,M4 
Fertilizers, n. H. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,523 
Fertilizers, artificial, J. Horner, Jr . . . . . . . . .. . . . . . . . . . .  9,539 
Flour. Jaques &; ,J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,541 
Baiters, J. W. Eldridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,585 
Knives, razors. scissors, and all kinds of cutlery 

[AUGUST 5, 

Cheap, . compact, accurate, 
and practical, full instructions 
furnished, invaluable for Tour
i�ts either ladies or gentlemen . 

Simple, useful, fascinating 
to anyone. Send 10 cents for 
Catalogue and Sample Photograph taken by an amateur. Circulars free. Wm. 11. WALXEII & Co. , Box P 1I0cheater, N. Y. 

and edge tools, J. Veall . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,546 M I N  E R A  L W O O  L Lard substitute. W. Butcher's Sons . . . . . . . . . . . . . 9,524. 9,525 
Meats, Cleveland Provision Company . . . . . . . . . . . . . . . .  9,5:1� • 
Metals of various kinds, P. R. Jackson & Co . . . . . . . . . 9,540 and indestructible material success ... 
Pens. fountain , L. \V. Fairchild . . . .  . . . . . .  . . . . . . • . . 9,536 I �:,��1::����s��������OS�fF�hije�Ja�t:�b���6:g���g�e:3�¥�i.���\:�rl�! Photographic plates. E. & H. T. Anthony & Co . . . . .  9,532 25 cts. per cubic foot. 
Refrigerators. D. Eddy & Son . . . . . . . . . . . . . . . . . . . . . . . . . 9,58;1 16 Cortlandt St ..  N. Y. 
Rockingham and yellow ware, terracotta flower pots 

and hanging baskets, Flentke, I l arrison & Co . . .  9,529 
Saws, cro •• cut, E. C. Atkins & Co . . . .  . .  . . . . . . . . . . .  9,533 
Saws, cro.scnt wood, E. C. Atkins & Co . . . . . . . . . . . .  9,522 
Shirts, Marley Manufacturing Company: . . . . . . . . . . . .  9.530 
Steel,  cast. W. Spencer & Co . . . . . . . . . . . . . . . . . . . . . . . .  9,545 
Tobacco. Cigars, Cigarettes, chewing and smoking, 

L. & E. Wertheimer . . . . .  . . . . . .  . . . . .  . . . . . . . . .  . .  9,581 
Tobacco, plug, plug, Elwell, Brackett & Hawes . . . . .  9,528 
Whisky, S. J. Greenbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,538 

Ene;Ush Patents Issued to Americans. 
From June 30, 1882, to July 7, 1882, inclusive. 

Dynamo el ectric machine, E. A. Sperry, Cortland, N. Y. 
Electric hattery. C.  F. Brush, C l eveland, O. 
Electric current, apparatus tor generating. E. Thompson, 

New Britain .  Conn. 
Engraving machine, J. Earl e.  Delaware, Pa. 
Excava�inp: earth, C. H. Leach, Baltimore, Md. 
Horseshoe, F. A. Roe, New York city. 
M ail bag, T. A. Platt et a!., New York city. 
Neckties, I. Noar, New York city. 
Sewing machine, A. Newstadt, San Francisco, Cal. 
Spinning f.rame, G. Jaquith, Maysville. Ky. 
Steam engine. W. F. Goodwin, Stelton. N. J. 
Tel egraph wire, W. E. Banta, Springfield, O. 
Toothbrush handle,  A. C. Estabrook, Florence, Mass. 
Valve for .team engines, W. S. Phelps et al., Worten-

dyke, N. J. 

Iuside Paa-e, each in sertion - - - "3 cents R line.  
Back Page, each inserti on • • •  $1. 110 a liue.  

(About eight words to a line.l 
IiJngravings may head adver tisements at the Bame rate 

per line IJy measurement, as the letter press. Adver· 
tisements must be received at pu/Jlication Qtfice as early 
as Tkursday mmning to appear in next issue. 

CONSTITUENCY OF WOOD. -TABLES 
sh<)wlng the actual amount of solid matter per' cord In 
variouB commercial woods. and the relatIve values of 
t�e�e, when �Basoned. for steam generating purposes. 
Contained in SCIENTIFIC AMERICAN SUPPLEMEXT No 333. Price 10 cents. To be had &\ this effioe and froni all newsdealers. 

EQUIDISTANT CUTTERS. - A 
valuab �e paper, by C. W. :M acCord, giving detailed direc
tions for cntting spur wheels, on the epicycloh:l al sys
tem , so as to make them interchangeable. With four 
i llustrative diagrams. conta1nea in c"') (  I K:-": TIFtc AM l£RI .. CAN SUPPL>JMENT. No. 33:J. Price 10 cents. To be had 
at this ofllce and from all newsdealers. 

QUICK 
Adj usta b l e  S t r o ke 

S HAPER S 
(Jan be (Jhanged while in DIotion. 

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

WEYMOUTH BRIDGE. -NEW BRIDGE 
recently erected over the Weymouth Harbor. With 
eleven figures. Contained in SCIF.NTIFIO AM1;;RIOAN SUPPLEMENT, No. 3 3 1 .  Price 10 cents. To be had at 
this ofllce and from all newsdealers. 

........ DAMPER REGULATORS and Gage� � Cocks. MurrIll &; Keizer, Baltimore . ... r....-
CHARLES ROBERT DARWIN. - A  BIO-
graphical sketch, with portrait. Contained in SCIENT I F I C  AMERICAN S I �PPL��M Ij;N'I'. No. 337. Price 10 
cents. To be had at this office and fr'lm all newsdealer •• 

PAT E N T S .  
MEt-lSRS. MUNN & CO. , in connection with the puh. 

lication of the SCIENTIll'lC AMlmICAN, continue to ex. 

amine Improvements, and to act as Solicitors of Patents 

for Inventors. 
In this I ine of btlsines. they have had thirty-five 

years' experience, and now have "nequaled facilities for 
the preparation of Patent Drawings , Spec ifications, and 
the prosecution of Appli cations for Patents in the 
United States, Canada, and Foreign Ceuntries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Rei ssues, As.ignments, 
and Reports on Infringements of Patents . AJl husiness 
intrusted to them is done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application. con
taining fnll information a bout Patents and how to pro 
cure them ; directions concerning Labels, Copyrights, 
Designs, Parents, Appeals, Rei ssnes, Infringements, AB' 
signments, Rejected Cases, Hints on . the Sal e of Pa

tents, etc. 
We also send, free of charge, a Synopsii! of ForeilPl 

Patent Laws, showing the cost and method of .ecuring 
patellts in all the principal countries of the world. 

M UNN &; CO.,  Sol1cltors of' Patents, 
261 Broadway, New Yark. 

BRANCH OFFICE -Comer of F and 7f;h. Streets, 
WailhingtoD, D. C. 

© 1882 SCIENTIFIC AMERICAN, INC
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A. NEW BOOK O N  THE S'l'EADI ENGINE. 

Incomparably the best on this branch of Enll'i. 
neeri n !!'  ever p u blished. 

$tittt f if i t 1\tutritau. 
C I R U U LARS GIVING F U L L  D ESCltl PTION SENT FREE ON A PPLICATION. 

SPONS' ENCYCLOP lEDIA OF THE 
• 

T H E  • 

• INDUSTRIAL ARTS, MANUFACTURES & COMMERCIAL PRODUCTS. Practlcal Steam En[llleer's Gmde Conmlning 2,100 pages. Illustrated by  1,500 engravings. 
1n .!�e ��:lfo"n�r�ns��:gI:;,a�gdM�re�ma�� o��'f:�t Steam Pumps, Boilers, Injectors, Governors, In�I""tors, Pistons and Rings, Safety Valves and Steam 

�:e�'f:8iJ8e��r A�eErii�� °id��fJ�,e:��b:ri��IR�c:fe� chism of the Marine ::;team Engine," " Modern American �1 arine En�ines, Boilers, and Screw Propol lers." 
l�U��:::,d �ficle 9 $��,I'��i�f�iL, }�eg�, v;;,1��: t�� 
address in the world. CONTEN'I 'S.-I"TRODUC'rION-Qualificatlons for En-glneers ; PbllosOphy and Operation of the Steam EnRine ; 

���Pe���i��t��i�ef i��;l�;l � °bky��r��,blf E5��ji� tion i Mechanical Powers ; Mechanical Power ; Friction ; Latent Heat ; Latent Heat of Steam ; Specific Heat. CHAPTER I.-STA,'\fDA BD AMERICA:'" STA'l'IONAlty EN .. 
�l�'��;;:;�i:��� �1�-i'�g������d E-¥���e i�ft��b�tl�� 
l\f��" m�h"���Jie��ki�:�lJ'�L�J��ci;: ����m����n�� Zacharfali Al len, Geo. H. Corliss, and �. '1'. Greene ; Babcock and Wilcox's Valve Gear i Adjustment of the Expansion in the Wright Engine i Improved Corliss Engine ; Cor liss Engine Valve Motion ; Greene Engine j Woodbury, Booth & Pryor's Automatic Cut-olf Engine ; Wheelock En�lne i the Buckeye or Hartford Automatic Cut-off Engine ; the -"' right Patent Steam Engine, with Automatic Cut-olfGear ; tbe Watertown Automatic Cut-
011' E�gine j the Economy of a Steam Engine j Condensers ; Useful Notes for Calculations Concerning Pum�s i 
��'ll�hu����tr:�vSe��g� :Ck;�'t��\-t�:ii�:tJ': \v';;i��� of Fly Wheels. CHAPTElt II.->lTAND. I RD AMIWICAN  STATIO�ARY BOrLEltS.-Present Form of  Steam Boilers ; Upright Vertical Fire 'l'ube Boiler ; Horizontal Tubular Boilers ; Pre�ent rrendency in the use of Steam 
l�:':[ge�Jr�trgP1°���r\r£n�/�lu�f::s(fo�;sk��c��� o.l Wilcox Water Tube Boller ; tbe Pond & Bradford Secttona! Boiler ; Bates' Patant Steam Generator i Itequirements of a Perfect Steam BoUer ; Horse Power of Boil-
:ii:�t��il��gf. gJh�:"k�We,;",ut�°fI'oWle��?1fjr.El${�I; EX"periments with BoBers ; Boiler Efficiency ; Fuel i Incrustatton and Sf'.ale ;  Means of Prevention ; Covering 
����:s riE��!o�tg� g� ¥t�e,.�f l;�:�. B��r��;;ielH�! STANDARD AMI':RrCAN PORT.A.BI .E STKAM ENGtr.;ES 
���in��gh�sW,����:��1�.!eJll::'gI::���� ih��'dt��: 
��r:���rt�b,�nib���rg�n��rn:e�tec\v��dCt�il��efJo��: walter Engioe ; Improved Portahle Engine of the Taylor Manufacturing Co.; the Watertown Porta!>le Engine ; Excelsior Dairy Engine. CHAP'l' H:ll. IV.-STA '\DA ltD AM t<:lU( 'A,\ AGRICULTURAL ENGINF.S.-Requisites for an Agricultural Engine ; Eclipse Agricultural Engine ; Bradford's Exce! sior Portable Engine. CH.A.PT"�R V.STA:\DARD AMERICAN STEAM FIRE ENGI N I';S.-History of Fire Engines ; Brathwaite's Steam Fire Engine, 18:JJ i American Steam Fire Engines, Bodl/e (1841), Fisber (18601 ; 

�;fit:Jeri'r.,1�e�e ����e W�b:gfi�g � ��:es�{t;:�u� 
f��t�\�g?§ie;� Ift�ll�r�O}t�l �':,1A��;; aR�l��Yf��ilg� Management of Steam Fire Engines. CHAPTER VI,STANDARD AMYRICAN S'rKAM Pu"PS. - l)avldson 
��:�� :;:�l&;: lr���10¥��0�in�B�.f �n���In�ear�e��� Steam Users in regard to Steam Pumps ; Wright's Patent Double-acting Bucket Plunger Rtea.m Pump ; the Dea.n 
��r::; i���ies����t ��,:�,:;g,� ;�:!���.: ;!�� 
����%G�.��i. W���lt(�: I::e':::for ; cn::f�;'�e�q·;;: vestil/ations (17191 ; Tbeory of the Injector ' Gilfard's Injectoq SeUers' ' 1876 " Injector i Efancock Inspirator ; Rue LIttle Giant Injector ; Kortlng Universal Injector ; 
�l'N�g,�"l�e:futz�iN�r�g����!{���c��atl�:�nt! 
gg�:t��:tin��t�IGt���r�fo� If��!�[dg ���:�G:��:O�� 
�0�:��01��'\\�� Jo��;���� ; C��a:'�I'::������ SS;:� ENGIN I� INDICATOR.-Ristory of the Indicat0r ; Watt's 
��g�����hl��r��U���t ��i�tX�be�ti���gthonit�f u��� Crosby Higb Sf-eed Indicator ; Directions for bSlng the 
��Yr�blh!����t�� .r°�t t�nJl��l:a� Ri�ffi��r�:sOjWE�� plana.tions of Lines or1fagramS i to Compute the A ver-
��cP��s���e�Ub�:c��T��� �iid�L��fv! 'b��f�,;rtf�fr�� in High Pressure Engines, and the Munner of its Opera-
i\��dtsL�F : HI�Fn;t��C'U'J. �£u�Pgf .:'n ��Tc��1vt: Interpreting the Action -ol a Slide Valve ; Lead ; How to Set a Slide Valve, CHA PT"R Xl.-THE PISION AND 
g� n�1:ct�hih:i�0"n';t�ug,1g�,: tlii�ej.i���r?��o��t of Bearing Surface ; Mode of Attacblng the Piston Rod. CHAPTER XII. - SAFE'rY VALV"S : TH I';IR ANTECEDENTS, INVENTION, HISrOltY, A"D CALC'ULATtON.Steam ; patent Safety Valve (1600) ; Valves ; What a Safety Valve Is :  Indispensable Requisites in a Safety Valve j Facts for thc Consideration of Boiler Mukers and Boller Owners ; Crosby Adjustable Pop Safety Val ve 
��dA�?i� ¥1It.���'E':.a�vecl���;i��:'lgEr���et�r!s�lri:e 
�r¥.�i>lfl��bt\im�g�:g 6�e��:�e �!�g:GE��:iT�� ST ,AM E.\'GINES A ND  BO[LI�RS. 

� The ab01Je, or any of owr PmcUcal and Scientific 
Boo'"', s6nt free Of postaoe, at publication '/IT'lce to any 
address in the world. 

� Our new and r�vised Catalogue of Practical and Scientific Hooks, 96 pages 8vo. together with our other Catalo�ues, the whole covering every branch of Techn010gy. sent free, and free of pOstage, to any one in any part of the wo rld who will send bis u.ddress. HENRY CAREY BAIRl) & CO .. 
1ndustrlal Puhlisbers, Booksel lers, and Importers, 810 WALNUT ST" PHILADELPHIA, P A. 

ALL�L.E: CASTINGS FROM SPECIAL EI�NS � "-=='7\ 0 AND f iNE GRAY IRON ALSO ST EEL 

D f iNE  TlNNING J� PAiT S F IN ISHING . NN J rHOMf' LEHIGH AVE II< AMERICAN ST PHILA . �, 
IT ('A YS to sell our H and Println� Rubber Stamps. Samples free C. FOLJAMBE & CO" successors to 
G, A, HARP.I':R & BRO. ,  Cleveland, O. 

PENCILS, HOLD FRS, CA SES, &c. 
T h e  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:'t�e t�7,�l:eJ:�hit�r ���Vtt,.iNtyurl ��tlJ':.rsons 

M A B I E ,  TO D D  & B A R D, 
180 BROADWAY, NEW YORK. Send for Price-List. OUR GOODS ARE SOLD BY FIRST-Cl,ASS DEALERS. 

C OMPLETE IN FIVE DIY-ISIONS, $ 2 7 .00. 

E .  & F .  N .  S P O N ,  44 M u rray St reet, N ew York.  

To BATTERIES, CHEMICALS, AND MATE-rials. In sets or Single, witb Books of Instruction 
��n�l�i��:��rE?:ct�l���� lf�;b����gg��,1fot�: :Mass. I llustrated Catalogue sent free. 

B.UPTl1ltE 
$ 2 0 per day at home. Samples worth $5free, Address STINSON & Co. , Ponland, :Me 

The Panama Canal Co. Use 
v A N D U Z EN'S PA'.l'ENT 

W:I.ter .: leV:ltOI' 0 1' Steam Jft 

Sec'y 

The Westinghouse 
Wi l l  make Spe�i a l Con tracts 

Speed Illachi nery, to 

THE WESTING 
Wi thont the 

OORRESP O NDENOE 

T A P P I N C  
IUA C H I NE. 

D U R R E L L ' S  P A T E N T .  No. 1 Machine, 900 lb., 7 spindles. :: � :: 1,� :: � :: 
Capacity of 1 Spindles, 8,000 per 

10 bours. Acknowledged to be an indispensable tool Manufactured by 
HO WA R D  B R O S., 

Fredo n i a, N. Y. 

WOOD-WORKING M�� 
M�dI����!�1d�l�gds�ci)�kS��j��a��(fu?::;��;��g, 

B E N T E L ,  M A R C E D A N T  &. c o . , 
HA.MILTON, OHIO, fl. S. A., 

.: Series For 1 8 82. 
Elc&,ont Imported desljlll8, aU ChroiiOmo8,(XXX board) in beautiful cololSJ Go1d 

& Sllvel', Germnn &; French Floral8- SCenCry from the 
River JUline, Arctic Scenel, Most'roJlo S,crlcs, Occn'f 
Views. BIrd 1Iottocs,&co name in fa,!£), script type, l Oc.ot 1lJ.-:-25Extra Large 81ze J>mbo •• ea Chro� moo,name in any style,lOc.Ag'ts 
lOake 40 &er cent. 14 packs of eith�r for '1. Our beautiful bound 
�.�r!nl C«!r�;�:���I���i�.7f�Ri)Ui£i�nN :��;:;d Ct: 

$12  A WEEK . $12 a day at home easi ly made. Costly outfit free. Address TRUE & Co" August.a, Me. 
B.A.GALEY, 
&: 'I'reas. 

H. H, WESTINGHOUSE, 
Swperfm.tendent, 

Mach ine  Company 
with Illnn n fact1l1'ers o f  High 

D RIVE DIRECT w i t h  

HOUSE ENGINE 
use of Belts. 

S O L I O I T E D .  
trated circular to 

T h e  Westi n g h o us� M a c h i n e  C o m pany, 
Works at Pittshurg, Pa. 92 &,,; 94 I.J:BERTY STREET, NEW YOU Ii-. 

" 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 .  
Palent ell November 18, 1 87 9. For !l'Tac:uhun U. o n d  making, Ballasting of n,ni h·onds. Crushing 01'es, use of 11'011 F u rn nces, etc. Rapidly superseding our older slJyl ... of Blake Crusher on account of its superior slirenqt!!, effic,,"

ene'y, and s·innplicity. Adopted by important Railway and �iBing Corporations, Cities, and 'l'OWDS. )just Class Medals of SwperWrlIJy awardcd by American 1nstitute, 1819 and 1880. 
fi L A- 1\E C lt U S H E ll CO •• Sole lIiakerl'l, � e w  H a v e n ,  COIII I .  

S I B L EY CO l l E G E  OF M EC H A N I C  A RTS, 
C O R N E L L  IJ N I V E U SI'I' V ,  Entrance examinations will be held June 12  and Sept. ll, l882. For the [{eglster and Catalogue just i ssued containing reorganized courses of instruction. Scientific and Practic&§ including Draughting, j\'lachine Construction, GI.r:I�:���� �0[!�:;�i.�P8� l�EVt:lTY, Ithaca, N. Y. 

AH EAD O F  ALL .  'It has a world-wide ,reputation. Over 8,000 now in use. Will cut a 2 ft. log in three minutes. Price $18. Address 
Fa rmtrs' Dlannfadnriug CO. 

lilO West Ehlh t h  S t . ,  
C I N C I N N A 'l'I, O .  

DON'T BUILD A HOUSR OF ANY KIND UN'l'IL YOU 
cg�l���":t':.��ge��:"J�� the BODINE ROOFING 

PAYN E'S A U 'l'O ,l1 A 'J' l C  E l'i G- l N E S. 

Arrester. 

o "'" OJ .-t 
.-c Q) � 
� 
� � 

R eJ i able. d U l 'u b l f' . a n d  f'C011 0micn l . 1vill fUh"nish a 
horse power with Me-third ' .. 8 fuel and <vater than awy other 
""'time b,wlt not fitted with an automatic cut-olf. �end for I l lustrated CataloFue U A." 2, f,qr i?t:ormation and prices. B. W. I A Y N E  & l!O O N ""  

80x 1 207 .  () o r n i ug, N .  Y .  

THE BERRYMAN 
Feed Water Heater AND 

PURI FIER 

F E E D  
THE 

1. B, DAVIS 
PATENT, MAY ,  1 8 7 9 ,  

A R T I S T I C  H O M E S . 
Just p,ubUsbed. 44

. 
Plans, Elevationsc.and Interiors of 

C1 U E EN A N N E  and ()O L O N I A I .  \' l I lns and Co t. 
I n ll'l'S, costing from 8700 upward. Inclose 3c. stamp for 1��SW.te: fJ�r:l'::'i:t;1�e

cT.fi��; 1 fb�.�� :\'�� ��. 
SEND TO LONDON,BE RRY�ORTON 
- P H I LA PA F O R -

THE BEST BAND SAW BLADE 
RUBBER BACK SQUARE PACKING. 

BEST I N  T H E  WORI. D  • .  
. For Pac k i n g  the Piston R o d s  and Val ve  Siems o f  SleiPl Engines and Pumps_ 

. 

B represents that part of the packing whlcb, wben In use, Is In contact with tbe P'Mton Rod. A, tbe elastic back, whicb keeps tbe part B against tbe rod witb sufficient pressure to be steam-tlgbt, and yet creates but little friction. This Packing Is made In lengtbs ot about 20 feet, and of all sizes from Ja to 2 inches square. 
J O H N  H. CHEEVER, Trells. NEW l'ORK BELTING � PACK l i\ G  CO., 29 Park Row, New York, 

SPECIA L NOTICE.-Owing to the 'l'ecent II'reat fire iu the " Worl d "  B u l l di nll', OII l' office has 
been }'e m oved ns a b o v e .  

' 

IlIAN UF A C T U R E R S  O F  

SWEEPSTAKES, WIT H T H E  ELLIS I ����umNGSHCO WIRE ROPE , BR IDGE  CABLES , SH IP R IGG ING ,  
};.�:.t ��;f:A:gn,;. ';1���:'l�t���ta��I�t'ttc�M>erbe: I �VN�� PARR1 Tramway Ropes, Champion Barbed Wire ,  etc . �.; Pl"enadiDglnu', ArIDb'orw, �dne, 1'16 .!!'d· ,tbe�k:r� , -:�I,lrbstas2h'&XJ, Dolobr" , I H A 0 ,,100 

d W k � 0 I W h """'" B • 0 a - &0 0 _ 
C ", n RES I D ENT , Office an 01' s . Send for S mce a." are ou�e , 

�'k�.ln�w'l'w�efle:n:'tl':g!�WI·III��������nce so- I "-_____ �.;;..;� ___ -' WILKESBARRE, PA. price list, ( 87 L1 8ERTY ST., NEW YORK. 
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B L.A.ST� 
IRON REVOLVERS , PERFECTLY BALANCEb, 

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

CON N ERSV I LLE, I N D. 
S. S. TOWNSEND, Gen, Agt. ,6 Cortland St, ,8 Dey St .• 
COOKE & CQ" Selling Agts . ,  6 Cortland Street, J AS. BEGGS & CO" Selling Agts , 8 Dey Street, 

N'E'VV yc>��. 
<;END FOR P R I CED CATALOGUE. 

IU R K H A Ill , HULETT & CHA N D L E R'S 
STANDARD  WAS H £ R-SC R U B B E R .  Removes an the Ammonia and a large percentage o� the CARBUNIC ACID and SULPHl'RETED HYDltuGE� from GAS. A dopted br over 100 Gas Companies In Europe and by the Baltimore. Williamshurg, Citizens' (Newark. N. J . ) ,  Newport, R. I. , St. Josepb. Mo .. and Quehec Gas Companies. GEO. SHEPARD PAGE, 49 Wall St" New York, Sole Agent. 

WITH ERBY, RUGG & RICHA RDSON. Manufacturer� of Patent Wood Working }'I achlnery of every descrlp tion. Facilities unsurpassed. Shop formerly occupied by R. Ball & Co" Worcester, MasR. Send for Catalol/ue_ 

AT R EAS O N A B L E  P R I C E S  '11 
.� V E RT I C A L E N C I N E S If ! T H E  B E ST I N  T H E  MA R K ET '.'r� 

� M AN U�AC T U R E O  B y  " jj 
PHOENIX FOUNDRY MACH . �ol 

1<. .  SY RACU S [ , N.Y. , ,' I,I.! 

The Phosphor-Bronze �lllfllting C o "  Lilllited ,  
5]2  Arth Street, Philadelphia, Pa. 

" ��'d- tJ!jJ]�_ I I 

PHOSPHOR - BRONZE 
Planished Pump Rods, Bolts, Nuts, 

Valves, Spring Metal, and Wire. 

spe;i��!e:o 0�:i-i-�t8? �II::t��It,?i n '�l��lUi!���i �I�� !��j8r-
H y d .'n. n l i c  WO I'Ii:. ' 

Pnlnphl ets a n d  Pnl'r i c u l nrs on A pp l ication. 

OWNERS OF THE  U ,  S ,  PHOSPHOR-BRONZE PATENTS. 
Sole ]Ionufncturers of Phof'phor.Bronze III the U. S. 

C L A IUi..' S R u n U E R  W H EE I . S .  

lfc?l; ,���e�tSe�������ed 19�p��:ia���tw��� Couse and Plat,form Trucks, Sca1es, Heavy Casters, and all purJl'lses for which Wheel. are used _ Circular a.nd Price List free. GEO. P. CLARK, Windsor Locks, ct, 

::Lv.[�y�:rBR�M8,r G- 'f8�y'� N�� ¥���r 
A l l  G h lM8 WI.ul lt fn.ctll " CI'S lI "e my ll'l oll ids.  

An engIne that works without Boiler. Always ready to be started and iX l.��,;�;t 'lr�:, ���lnprer. 
C O N VEN J  1> !'i () E. /j Burns cammon Gas and Air . .No 1 D _ . .  , _� steam, no coal, no ashe�, no fltes� ,",- , ""-'-'-=' no danger, no extra Insurance. '''' II " III I "'" , • Almost no a.ttendance. 

T H E  N E W  0'1''1 '0 S I L E .\ '1'  G A S  E :\ G I � }�. 
Useful for all work of small stationary steam enine. 
��Ii\\Hafls:s: 5h�; ���:c�: � bI ���:t�ls�IJhll�: Pa. A. C. IU ll n n i u !!', il8 Dey St., .!!lew York, Agent. 

FC>� 
Heavy Punches, Shears, 

BOILER SHOP ROLLS, 
R A D I A L  D R I L LS ,  E tc 

S E N D  TO 

HILLES &. JONES .  
W I LllllNGTON, DEL. 

N.A.�L E, 
E R I E ,  P A . ,  

Man .. fact .... e .. of 
Portable, Stationa� 

AND 
A gricultural 

STE.A.1'\I.I: EN'G-XN'ES. ��1�r���bSEND F O R  N EW C I R C U LA R  
F1iCH B U RG ACOUSTI C TEL Cc 

f'lTC H B U R G M A S S  : '''!� �)+, 
$'66 n week In your own town . .  Terms and $5 ontflt free. A ddress H. HALLETlr & Co" POl'tlIlR4, lie. 

© 1882 SCIENTIFIC AMERICAN, INC



94 

Iuside Page, ench insel't i oll • - - ., ;"j cellt!i4 Jl llne. 
Hack Paae, ellch. i nse l'ti o n - .. ..  H 1 . 00 a line.  

(A bout· eight words to a IIDe.) 
liJnqrav;.ngs may l!ead advertisements at the same rate 

PlY/, line, In) measul'l!'ment, as the leete?' press. Adve?'
t iSe?nents m'IJ,st be 1'eceived (Il publication ojfice as early 
as 1'lwrsday morning to appear in next issue. 

T he " M O N I TO R . "  
A N E W  L I FTING A N D  N O N .  

) . 1  F T I N G  I N JECTOR. 

;.,J.. H 

Best Boller �'eeder 
In the world .  

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A 1.0 Plltell t 

EJ E CT O RS 
OR 

Wator Elevators, 
For Conveying 

Water ,and LiqUId, 
··l�Jt VU��t��:!�:,r:ie�u. 

:tV.A.T�.A.:tV do :D�:JiJYFUS 
Send for .a .. logu.. 92 &. 94 L i berty St.,  New York. 
ATTENTION ,  INVENTO RS !  

Pittsburg Expositi on 
AND 

Penna. State Fai r  Comb ined 
OPEN FnO:M: SEPT. 7 TO OCT. 14. 

$ 4 1 , 1500 IN P R E M I U M S .  

Special Opportunity Cor the Exhibition 

ot· NeW' Inventloll8. 

For Prospectus and Premium List. address 
J. C. PA 'I"I'ERSCHI'. 

}'. O. Box· S9�. J.»i usbll l'g. l) a. SecretOJ'1I. 

LITTLE WONDERS. 

HAND .. LATH£ 
PATENTED AUQ.. ! I .'". 

Tools for Emery Wheels .  
Also Shaped Diamond Carbon Points, 
���s:t��

a:�,eJ��J��!�gsf��r
�o��f:.�: 

and Paper Calender Rollers, Drtliing. Planing, .\ lo.uldlng, Mil l stone Dressing, 
and Sawlng·Stone. 
th�h.� E��s�r�t�el� �;!��n;ifn:e" irin� ducing the use of his POints and Tools for the above I)Urpose. Numerous com-
posite wheeJs n.nd new industries have 
been created where their . . vahu: ) I  has 
proved incalculab le .  . . .  

Send number of '1'00} desired. J. J) l e IU N �O N ,  ti 4  N assRu �tl'ee "  N e w  Y Ol'I • •  

R·W. d OHNS' 
�'TISAal-l,aa 

BUILDING- FELT, 
FOR LINING UNDER FLOORS, SHINGLES, 

WEATHER BOARDS, ETC. 
s'rRIC'rLY ];"'IREPROOF. 

In rolls of 7 5  to 1 00  pounds each, 36 Inches wide. two 
�����nesses, wilighing 10 and 15 pOunds to 100 square 

H .  W .  J O H N S ' M ' F ' C  C O . ,  
8 7  M a l d e n  L a n e, N ew Y o r k .  

Sole Manufacturers o f  H .  W ,  Johns' Genuine 
A � B ES'I'OiS IlO O FI N G, STEA �l l'A C K I N G, 

B O I L E lt C O V I': I U N t.S, l'A I NTS, ET(). 
Special prices to large consumers. Send for sample. 

RO CK  D RI L LS & A I R  COM PRESS ORS 
1 I N C E R S O L L  R O C K  D R I L L  C O , } 

P A R K  P L A C E:  N C W  Y O R K .  

'\1 M .  A .  HAR lt l S. 
I' IUI XI�I�.i'u£�' J-!iir �v �:; tr��isti?t'J�I!: I<:T) , 

O l'h r i l l u l  Itl l d  O ll i J' bu i l de l' of •. he 
H A l{ Hl�-C O l{ L l �S J�N (j lN E 

Whh H al"l'h,'  P a l c n ted ·J m pI'OVe lll e ll ts, 
f" olll 10 t o  l ,tlOO H. P. 

{:�:"THE4'IIJ*J*.WATCH CASEI 
M AC H I N E RY 

of every description. 121 Chambers and lOS Reade Sts., New- York, TH I<: GEORG tr. PL A C E  MACHI{\; l!:RY AGENCY. 

SHEI'AR])'S ()EI,EBR ATEI) $60 
Screw C utt i ng  Foot Lathe ,  
Foot and Power Lathes, DrIll Presses, 
���Yf�;�� B����:8'o����S�;e

c
r��I:;;��; NIrl-Ii===A ) � tllht " C :>l n s  ll"l nch i n cs, etc. Send 

for catalogue of outfits for amateurs or 
........ artisans, Address 

��I"'!'�Ii!!-�.�Q!'!!_!t3il &Ifi3W;,;i}��J;�t�t��II�ntt,�:ti , 0, 

THE  DUPLEX I NJ ECTOR .  
'1'l>e constantly Increasing demand for this Boller 

�'eeder prOTes Its superioritY.(lver other machines now in U8e. Send for lilustrated circular and price list. ' 
Manufactured by J A 1UES J EN li�, Detl'oit,  Mich. 

j' cit n t i fic �tll t r i tatt. [AUGUST 5 ,  ------- ---- ... 
COLUMBIA BICYCLE 

A
lB what every ho.,· wants al l o l 
what every m a ll o l l gh t. 1 0  hH.v e .  " Se n d  3c. stal l i P  fol'  i l l u strated 
catalogue, wit,h p l 'ice lists Rnd f i l I I  

. information.  

. ' T H E  PO PE M ' F'G C O "  
. 597 Washington St., Boston,' AhlSS. 

ROOFINC.  
�""or steep or flat roofs, AppHed uy ordlna.'y workmen 
at one-third the cost of tin . Circuiars and samp :es free. 
Agents \I' anted . 'r. NEW. 3:? .John fltreet, New York. 

ERICSSON'S 
Now Caloric PUIllnill[ Hll[ill O 

}'OR 
Jl W F. J . r. J N G S  A N I ) C C I I J N 'I' 1t \' Sl�A 'I'''' , 

Simplest cheapest, and most economica!1umping engine 
��sgg,'r.:i���rJS�'i:'J ·fO:-�i�C���:��d'�:lg:�i���rate. 

DELAMATER IRON WORKS 
c. H. DELA MA TER & CO., Pl'oPl'ietol's, 

� o. 10 COI·t l : l ll d l, st \'( 'c t , Kew York , N .  Y. 
A pplied to ail machinery driven by 
fly-wheels and l ia b le  to be broken by 
power stored in whee]s, such as cal -
en� �:ss:�.1 1 8and

uP\�T�!inN ra �i ��1i�ne�: 
chines. We warrant to save 
1�61�!n�J'e����g a.l�y �:i�h�n

��� 
c lutches. :-;tarts gradua l .  stops 
quick. Any amount of power 

controlled. F .. i c . i o l l  H o i sl.hu c 
Ell ll i n p,!'j Il I .. 1 ]) I' lI m ".;; al so. �afety 
E1evators . Can be run faster nnd stop quicker than any other friction .  

& Co., 123 North 4th St., Philadelphia. Pa. 

M A C H I N I ST S' TOO L S .  
NEW AND hlPROVED PATTERNS. 

Send for new t I lustrated catalogue. 
Lal, hAS ,  Plall ers , Drjl l � ,  &c, 

N E ll' H .l \' E N llL\ N I; F A C'I',IJ I C l N ("; e o . , 
_'-I e �v J i n v e u  .. ( ; 0 11 1 1 .  :�" . � BARREL, KEG ,  

" . , . ' 
. 

'I HOGSHEAD, 
Chamferln . Howe ug AND Fan and Stlnre . 

and �ro'ing. ' Slave MaChinery .•.. ' 
Over 50 varietfes 
mallufactured by " " 1, __ 

E, & B. HOLMES, �" c. . r, 
ll uJlil lo,  N .  Y. Head· Rounding. I 

SPEAKI NG  T ELEPHO N ES .  
'1'H": A RIERI()AN liEU. 'J'EU�PHOH: ()OA(PA N\',  

w. H. FO llllES, W. R. DRIV"R, Tn"o. N. VA n . •  .Prerident. T,.easw,. .. ·.· G ... . Managll'l·. 
Alexander Graham Bell ' s  patent of March 7. 1876. 

r�r�gt�� irl�r��bg:�l'o�
o
c:�tg�e

¥e{;���!���t��:�t 
the voice of the speaker cause� electric undu lationA 
corresponding to the words spok�n, and which al'ticu �n� 
i!g��:�c:ri���i�

i
����f �!���I�t:n

sg�g�b ��. t��c����i;�J�i 
have decided this to be the true meaning of his claim j 
the validity of the patent has beer. sustained In the Cir-
j����t�n�n:�d

h3��\n!e
igre�s��;ees b��n

c���af��d ciuar6ei�: 
te1�hJ�0���Y���n�l�eo�r

s
B:fl�Jgi����1�::ti��I� &t

r��� 
Blake. Phelps. Watson, and others. 
?ey:��g�i:s

e 
f<;:�.

l
����: L��':�b1�g,

o
a��Pl6��:fi��S�(lms 

can be procured directly or through the author zed 
a
g
x�

t
ley!;ggn".?":,'bt:fr;ed except from this company. 'or 

its authorized licensees. are infringements, and t.h e 
makers. sellers. and user� will be proceeded against, 

Information furnished upon application, 
Address all communications to �he 

AlllJUt ) C A N \I �: I . J .  'I' E LF.I'H U N E  C O !ll l' .� N V , 
____ 9

_
;}

_
I
_
U i l l< �tl'eet, 80S I CI I I ,  IU n •••  

THE S'I'RUNG
est, most com
plete, and reliable 
of En Ines and 
BoUers. Special 
sizes. 4 to 40 H. P. 
Others on appl f 
� a t f o n .  A 1 8 0  
Rock DrtJIs , W .... 
tel' Motors, Mnd 
machinery gen·· 
eral ly. Geo. W. Tim, Sons & Co., 
Buffalo, N. Y. 

THE PORTER·ALLEN 
High Speed Steam Engine .  . .  .oI.DllItESS 
!' O U T H W A  lt K - FOlJNlhtY & MA C HIN E co ., 

4311 \Vnsh i llgton A ve.,  Ph i l nd e l p lr i a ,  I'll., 

nOOKW, U,TElt K�Ci I H. 
Compact. Substantial. Econom
ical, and eastly managed : guar
anteed to work well and give 
full power claimed. ]<,ngtne and 
Boller complete. including Gov· 
ernor, Pump, etc" at the low 
�rlflooJSE POWER . . . . . . . e24O 00 

GOLD MEDAL, PARIS; 1878. 
BAKER'S 

Broakfast Co coa . 
Warrantcd absolutely pure 

Oocoa, from which the excess of 
Oil bas been remowd. It bas three 
tim .. the strength of Cocoa mixed with Starch, Arrowroot or Sugar, 
and is therefore far more economi· 
cal. It is delicious, nourishing, 
streugthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health , 

So\(\ by 6rO�er8 everywhere. 

W. BAKER & CO. ,  Dorchester, Mass . 
Stevens' Roller Mil ls, 

FOR GRADUAL REDUCTION OF GRAIN. 
Manufactured exclusively by 'I' H E  ,J O H N  'I'. l'i O V E  1)[ [,('), COo, Bullil l o ,  N. Y .  

....,.��� NATIONAL ST EEL --<tii£4ii9j;, TUBE CLEAN ER. 
For cleaning Boiler Tubes. Saves Its cost every time it 
Is used ; Indorsed by best Eng;neers. 

A s bestos lllntel' i n  18, Fi he,', l'l i  I I b"R" d, 
Pnclc.i u "". o u d  t:ement. ' 

Address C li A  I.lU)<:Itii; S I'ENC E t.:Ol�[ I'A N Y ,  23 John Street, New York. 
" T, A FA lt(� F. " l'O U T L A N JI C lnI E l'i 'I'. " JlUlt fl A iU "  Ell a l i . l o  l'O n 'J'LA N !) ()I!:IU EN1'. 

" ����:i��ra�ll�����:!' 0����6�redll��m��fscl�� �:�e 
by JAMES BRAND, 85 Beekman St. , New York. 

FOil A 
COM B I N E D  

Punch and Shears 
of beautiful design . of great strength 
ann capacity. and thoroughly reli· 
able, ad(\ress 
Lambcrtv i l le 1 1'011 1V O J k �, 

LAMBERTVIL LE, N, ,f , BA R 0 M E T E R S T hermometers, Compasses, 
Opera Glasse8\ Sp_ectacles, 

Microscopes. and Telesc,w,es. ll . .\: J, H EC K ,  Man
ufacturing Opticians, J h i l n c l e l p h i n  I'll. 

a;r- Send for J l l lI s u.'uled L' l'iccd Cntul o ar n c .  

Now and Va luable 011 r for 1,008e Pu l le]'s. 
Its use on Loose Pulley� will prove 

�\�d 
b
f�Oe:rh�·�� �oef��rg ;::kr���h 

one fi l ling. Price from 25c. to 700. 
�t

C�;·ic���fl::
egi��fe1fd�.

i
ja�

n
d
r���EJ 

of pulley. Seud· for c"talogue. etc. 
VAN D[�Z li:N & TIFT. Cincinnati, O. 

Mention this paper. 

C'I VI L ,  �I E (! H A N \(J A I . ,  A l'i J) IH I l'i I N H E � .  
C;:' I N E"E It I N G li t  the ltell !'ii� c l n f"l' l"o h t ecb tl I C  

l nst i t n .e, 'l'l 'oy, N .  V .  The oldest en�ineerinl! school 
in America. r.:ext term begins ...: eptcmber 14.  'rhe 
Reg-h·ter for 1882 contains a list of the graduutes for the 
past 55 years, with their positions i also, courSe of study 
requirements, ext-;e�e:hetl�i . tllir�� 1'\ E, Di I'e : 

WATCHMAKERS. 
��t��i'h8;rnn� �VC�· �'be

o£'t�:���t�g��: '�::'s�e b
y 

KORTING UNIVERSAL 
INJECTOR l.:��T:i��_FO R B O I LER F E E D I N G_ 

��iiI ••• iiilllli"ll� Operated by one handle. 
"I{( (J W I L L  L I FT HOT WAT E R .  

194d'd' 
POSITIVE A�:�O�o������:�E D  U N D E R  

NO ADJUST M E NT FOR VAR Y I N G  STEAM PR ESS U R E _  
W I L L  LIFT WATE R  25 FEET. S E N D  F O R  DESCRIPTIVE C I R C U LAR. 

OF F I C E S A N D  W A R E R O O M S : 
P H I LADA.,  1 2TH & THOM PSON STS. / N EW YORK,  1 09 L I B E RTy ST, 

BOSTON ,  7 OLIVER ST. CHICAGO, 84 MARKET ST. 

AUGUSTA , GA., 1 026 FENWICK ST. ST. LOUIS, MO.,  709 MARKET ST. 
DENVER, COL.,  1 94 FIFTEENTH ST. SAN FRANCISCO, 2 CALIFORNIA IT. 
R I C H M O N D ,  VA. , 1 4 1 9  MAIN ST. 

H A R T FO R D  
STEA M BO I L E R  

Inspeotion & Insurance 
C O M P A N Y ,  

W .  Il . F R A N K I, I N , V .  P res' !.  J .  �1 . A I.r.r�N ,  P res' t ,  
J .  Il . P I E R t : lt � e c' y .  

THE  J ,  L .  MOTT I RON  WORKS ,  
s s  n u d  n o  Uceh. lI1 flll �t., N e w  Y ork. 

npnUll"'est ' s  l")n t c n t  \oV a t t! "  C l u!'l'�I ,", used almost 
exclm�ively in nI l fine work. n .' m n  " " !'i t ' ",  \Vate .. 
f�g�g�re::at�,�;:� ,l}�d ('.�7�r)��:� ��{ )�'�!��I!��,il?in

i� I��� 
Un .. h" unequaled for beauty and cJeanline�s. � n l t i I.u)')' G o o d !!! of all kinds. 

Bolt Cutting Machinery DII: . .A.:tVUF .A.OTU� E�&. 
Howa.rd Irpn W orks, Buffalo, N. Y. 

OF 

$dtntifi c ,mrtir1tn . . 
F O i t  l !sS�. 

POI' l I l n l' SC'i e li l i lic! "a I'" I' i ll t h e  World. 
O ll l y  !1!13.�O n. Yen ,', I n c l ll d i I lIl' P o . ' RlI'e. \V eel< l y .  

re�g�:n�8ftE�l'jSX(tk�1� , ;1� N u m bel 's Il Y e n .'. 

A dj ll !oit u h l t'l U o n b l c-ncl - 'I� h i!!l \vi d e ! )' cit'(� 1I 1 0 I Cd and s}Jlendidly illustrated 
i n ll  L i ft nll c1 )i'n ,·ce P ll m l) plt.per is published weekly. Every number cODtains six .. f�'i i�fl'���:"!' \.!I�;r���'tded teen pages of useful Jnformution, 8Dd a large number of 
wherever c x h i b i  . .  " d .  original engravings of new Inventions  and discoveries, 
th��'t?�b����be ��te�� g��� representing Engineering Wurks, Steam Machinery, 
. e fect satisfaction New Inventions, Novelties in Meclutnirs, Manufa.ctures. ID�tft:d for hand and power. Chemistry, Electricit y, 'relegraphy. Photography, Archi .. ������������,
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