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A RElIARKABLE COLLISION. 

" On Monday afternoon, January 17," says the Post 
of Lindsay, Canada, "the singular sight could be seen 
on Victoria Avenue of two locomotives piled one on 
top of the other, and a snow plow underneath crushed 
out of all resemblance to the useful machine that clears 
the track: During the afternoon a violent snow storm 
had prevailed. At times the snow fell in such a cloud 
as to prevent anything being caught sight of more than 
ten feet away. During the height of the storm, engine 
634, driving snow plow No. 18, passed the j unction 
(Lindsay north), having come south over the Cobo
conk line, under orders. A few minutes before, engine 
No. 624 left the station with a train of freight cars to 
baul to the junction. Just above Elgin Street, Driver 
McIntosh caught sight of the plow and engine, bu� it 

Britton, photographer, after engines were hauled down This general method of increasing the factor of safety 
to the yard to be dismounted. in buildings, iu case of lightning stroke, has been ad-

This accident reminds us of one that occurred in vocated in the SCIENTIFIC AMERICAN for the past 
1874 on the Chicago and Northwestern Railroad, when twenty .. five years, and we believe was first publicly 
two engines collided and reared up on end, locking suggested in these columns. We have repeatedly 
their wheels together, and remained in upright posi- shown how faulty, if not useless, is the ordinary light
tion, presenting a remarkable spectacle. It was illus- 1 ning rod system, where the lower end of the rod is 
trated in SCIENTIFIC AMERICAN SUPPLEMENT, No. 40, simply stuck a foot or two into the dry ground; and via 
September 30, 1876. have urged, first, that the rod must have a thorough and 

• , • • • extensive conducting surface in contact with tne earth; 
Protection ot; BulldluK8 Crcnn LIlI:htnlng. second, that all metallic fittings both within and with-

The French Minister .of Public Instruction recently out the building should be connected with the rods. or 
submitted to the Academie des Sciences an important with special rods leading to the ground termina.ls. 
question concerning the fitting of lightning conductors Where there are underground metallic pipes, such Its 
for public schools and other large buildings. It ap- water, gas, or drains, the rods should be connected with 
pears that a departmental commission l'epresented to them. If there are no such metallic pipes or masses; 

A REMARKABLE COLLISION AT LINDSAY, CANADA. 

wa.s only a. few yards away at the time. Driver Mcln- the minister that it was necessary in a particular case 
tosh and Fireman Rogers j umped from the engine and to connect aU the iron stairs and other internal metal 
landed in a snow bank. Conductor Pym was not so work of a school building to the lightning conductors, 
fortunate, for in scrambling out on the tender to make so as to prevent the danger of lightning leaving the 
the leap he was a moment too late, and was thrown outside conductors and striking through walls or roofs 
from the tender to the ground, escaping unhurt. at the insulated metal inside. The minister logically 
Driver R. Johnston and Fireman Tutton of 634 stuck concluded that if this was done for one building, it 
to their-engine. In fact, the first intimation they had should be done for all similarly circumstanced; and as 
of the state of affairs was on seeing engine 624 making this action would involve the expenditure of a consider
desperate efforts to climb up on top of the boiler of 634, able sum, he asked the opinion of the Academy upon 
accompanied with a fearful clatter and smashing of the point. 
things generally. A cab behind 634 was uncoupled by The committee to whom the question was referred 
the shock and shoved back nearly two hundred yards. have reported to the effect that it is indispensable for 
The momentum of engine 624, backed by the weight of the perfect protection of buildings from lightning that 
a long line of freight cars, was terrific. The engine the conductors should be well connected with all im
was forced up the plow as if up a short and very steep portant metallic masses inside. The case applies not 
grade, leaving the front truck and pilot :buried in the only to iron in roofs, partitions, or staircases, but also 
board work of the plow. The pilot, smoke-box, stack, to gas and water pipes, heating apparatus, and similar 
�d upper works of engine 634 were smashed into pieces metallic fittings. It is laid down also that where there 
and thrown about. The tender of 624 followed the en- are many lightning conductors attached to a building, 
gine, and. hung suspended by the couplings, with the the nearest of them sQ.ould be placed in connection 
rear.truck resting on the track. It seemed almost in- with the metallic maSse� in question. It is understood 
credible that such an enorIll-OUs weight as that of a on the part of the 'committee that the lightning con
locomotive could be pushed up in such a manner and - duc.tors themselves are always properly .. grounded," 
fastened so securely." 

. 
by being put in perfect connection with the earth by. 

Our engraving is from a pbotograph taken by J. means'of a well which is never dry. 
. . 

then long trenches leading away from the building 
should be dug, deep enough to reach moist ground, 
pulverized coal should be placed in the bottom of the 
trenches, ,and the lower end of the rod extended for a 
considerable distance in the trench in contact with the 
coal, which is itself a eonductor. 

,. • w �., 
Importance oC Furnisblng Good Goods to Mexico. 
In many lines of goods American manufacturers have 

a well established trade, says the Mexico Financier, re" 
ferring to its own country, and this satisfactory con
dition of their business may be attributed to the excel
lence of the articles sent here, the care taken in pack
ing, and the liberal terms accorded to Mexican buvers. 
In other lines of goods, espedally in those w

'
hich 

already are extensively sold here by German, English, 
and French houses, the Amer-ican manufacturers, with 
some exceptions, are foolishly regardless of the ele
mental rules of sound business. It seems to be their 
policy to send here imperfect articlE'S, or, when ship
ments are made of perishable articles, to neglect the 
same precautions they would take for long routes in 
their own country. The fact that the Mexican public 
requires the best grades of goods, and is accustomed 
to, get them from EUrope, in all but a few lines, needs 
to be impressed on Alllerican manufacturers. 
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GREAT WAR SHIPS AND FORTS. 
Are armored ships and big guns and forts necessary 

to an effect.h'e defense? The Senat.e, in favoring a pre
liminary appropriat.ion of $21,000,000, has virtually 
said yes. It. remains for t.he House t.o put. in its 
measure. Outside of Congress, t.here is quite as dis
t.inct difference of opinion in regard to the general pro
position among the well informed. Those who do not 
favor t.he building of a great armored fleet and costly 
shore works have recently been joined by CaptaiJl 
John Ericsson, the designer of the famous Monitor. 

He makes the point that a port like New York can 
be successfully defended without them, and follQwing 
this argument to its conclusion, those opposed to great 
outlays for ships and forts might logically insist that 
by Ericsson's admission they were unnecessary. 

He says that the problem before us is how to beat 
off a fleet of modern war ships, whose tactics during 
bombardment woul d  be that of retreating to the 
open sea before night. 

To successfully accomplish this in the ordinary way, 
we should have guns capable of piercing twenty inches 
of armor at ranges varying from six to seven miles. 
As to stationary torpedoes, such mines may be coun
termined, and even the fish torpedo, like the White
head and the Lay, cannot be effectively served with 
hostile machine guns in play. After explaining to us 
the nature and virulence of our disorder, Ericsson, like 
a skillful physician, comes to our relief with an anti
dote. As may be guessed, the antidote is the De
stroyer type of submarine torpedo server, and 
those unfamiliar with the man's history may j ump 
to the conclusion t.hat he is anxious for government 
contracts. Such a conclusion would be as unj ust as 
it is hasty ; for, to one who has seen the great mari
time powers use his designs as criteria from which to 
remodel their fleets, who may fairly be said to have 
revolutionized naval warfare, and whose sands of life 
are nearly spent, fortunes would not compensl\te for 
failure. Adhere to one busines ....... ..... 114 Iron, protection of ....... ...... ... 118 
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1,000.000 ......... & deem it importan to observe that, like the Destroyer, 

t.he belief that the former is at ieast quit.e as reliable, 
while, at the same time, by no means so complicated •. 

What splendid work t.he dynamite gun �uld do afloat 
with its one mile effect.ive range, if only it could be 
protected against. t.he assault. of heavy guns! 

.4 I'" 
ELECTRO-1tIOTO� VB. CABLE TRACTION. 

Those who have been in upper Eighth Avenue, New 
York city, recently, may have noticed a car, simill:\.l' iIJ,' 
most respects to the ordinary street car, save that i�, 
moves over the rails without the aid of horses or Jlin,.. 
other visible agents of propUlsion. This is the.Julien; 
eleetro-motor, now experimentally at work, brought 
here last fall by its designer, Mr. Edmond Julien, and 
who, it is said, has had no little success with it (In the 
European continent, notably in Belgium. 

Mr. Julien, like others who preceded him in the de· 
velopment of the electro-motor, discards the system of 
electrical mains, both surface and aerial, carrying his 
elect.rical energy aboard instead of picking it up while 
in tmnsitu. 

The accumulators are placed in apertures in the sides 
of the car, and connected up with the driving while! 
apparatus by wire in the ordinary way. They are 
charged from an. electrical generator, working in the 
car stable, and are ranged in tiers on either side of a 
siding in the depot. The car is then run in on to this 
siding, the exhausted accumulators are taken out of it, 
and those that have been re-enforced thrust into t]:1e 
places left vacant. It is hard to see how this opera,tio.Q 
could be more conveniently or expeditiously l1-(lcom� 
plished. It is the custom of the horse car managers.tp 
run their cars into the stables at certain int�ya)s;. 
•• swinging, " the operation is called, and is neces�ary in 
order to afford drivers and conductors opportunity to 
get their meals. 

The J uUen car, with its accum ulators freshly charged, 
is good {or a seven hours' run; indeed, there is sufficient 
energy aboard to increase this to ten hours, but it has 
been found inadvisable, for reasons well underst.ood by 
electricians, wholly to exhaust electric accumulators of 
this type. The car moves along Eighth Avenue with 
an ease only disturbed by the irregularities of the track, 
and so far as speed is concerned, is limited only by the 
exigencies of transit through a populous thoroughfare: 
The round trip over the course, a distance of five miles 
and a half, occupies about three-quarters of an hour; 
the car being run slow purposely, so as not to interf!)rEl 
with the regular business of the road. 

.Jtis, stopped and started by a simple arrangement, 
the same being an electric switch and an ordinary brake 
combined, the latter pressing against the whools..im; 
mediat.ely after the electric current is cut off from the 
driving wheel apparatns. 

The weight of the car when ready for work is thus 
distributed: = = === == = === ==
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= all vessels carrying the submarine gun, whatever be 
- their size, must be provided with steam turning gear, Car . ... . ... . . . . . . . . . . . . . . .. . . ........ ... . .. 2,570 kilogrammes. 
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by means of which they can he directed to any point Acclimulatore . . . . . . . .' . . . . . . . . . . . . . . . . . . . . .  1,120 " 

. of the compass without backing or going ahead. " Wheels ... . . . .. ... . ..... .. . . . .. ...... _ . .  560 

To err is human ; the best calculations sometimes This makes a total weight of 4,250 kilogram me!!, 
fail, and hence nothing which is the product of man's which is something less than five tons. A Siemens 
understanding or foresight is altogether reliable and motor of horizontal type is used , this, under ordinary 
certain. But if a m an is to be judged by his works, if circumstances, maki ng 1, 000 revolutions a minute. 
probability of success in the future is to be measured There is but one driving axle, which is worked by 
by that of the past, then no man is more entitled to a flexible cables running in slotted pulleys, which get 
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b9rax amodng the �,!,ans; its manu

.

ra.iture In Italy; the South 1 longer range than the Destroyer's submarine gun . an.d costly, however cheap it migh. t be had. l.t is tru.o, Americau eposits. iJliustration ..... ...... . .. .... ............. ...... 9278 . . , 
1DilI:,.f!::��t:.e�h'::'�������:...�.?!r:K!ermT::ru?; those who have seen .the dynllomite gun and the sub .. however, as the promoters of t�e Juli�n system point 
Uses 0 paper. lliWItratiODB . . ......... . ... ... .. . ............. ... ...... 9276 marine gun at work, as the writer has, will incline to oat, th&t an accident to a tractioncahle, or to the �', 
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gines that operate it, stops traffic along the whole ex- I 
tent of the road, while an accident to the apparatus of 
an electro-metor does not in any wise impede or intpr
fefe with travel on an electric -road, for it may be re
moved from the tracks until repaired. 

M. Julien could scarcely have chosen a better time 
-for exhibiting his motor in New York City, for quite 
l'ooently the largest, richest, and most enterprising of 
the surface roads, to wit, the Third A venue, decided 
to adopt cable traction, or electrical, or any other 
which promises to relieve them of their costly and 
troublesome horse service. If, therefore, he can show 
tliat the electro-motor may be made to give as reliable 
and as economical service as the cable, he will find a 
ready market, and one capable of being developed 
almost indefinitely. 

New-ark, N; J., ltIee4anlealJ,. (Jon.ldered. portions as to absorb almost his entire time. lIuch 
A correspondent of Enginee1'ing describes t�e excur- time could have been spent here with grQat· P:fotlt and 

sion of the Society of Mechanical Engineers to Newark, pleasure, but the boat must leave before dark in order 
N . .T. , as follows: to "get through the drawbridges, of 'which there are 

The manufactories of Newark are seldom realized by fou'r, without delay. The captain was found in a great 
those who have not visited them, for the city is over- state of mind, �owing we stood. a �ood chance of ra:
shadowed to some extent by its proximity to New York I maining on board all night, but his fears were un
(nine miles). The population at present is 150,000, and founded, and we reached New YQrk cit� about 7 P.M., 
it will probahly be 250,000 in the next five years. It is after having a fine view of Liberty with the torch and 
most decidedly a manufacturing city, and (what many electric lights around the base in full blaze. 
even of the mechanical engineers do not know) has 
turned out some of the finest mechanical work ever ... � .. 

made, tools of the most delicate and exact natura, which The Emplo)"lllent 01' Salt Cor the Rem ova] of 
will cut always and accurately 200 threads to the inch. Snow. 

Many of these were afterward examined by the visitors The current volume of the" Minutes of Proceedings 
in Mr. Weston's laboratory, and few of them knew they of the Institution of Civil Engineers" contains an ab-

i. I • • .. were made but a short half mile distant. stract of a memoir on this subject by Mr. Ba;-abant, 
THE BELL TELEPHONE BEFORE THE SUPRElIIE A large quantity of "foreign jewelry" is made in which appeared in a recent number of the Annales des 

COURT. Newark; the delicate filagree work of the Mexicans, Ponts et Chaussees. It appears that in 1880 Mr. 
The hearing in the Supreme Court of the United the mosaics of the Romans, and the finely colored work D'U ssel gave a description of his first attempts to thaw 

States of the five appealed telephone suits, which be- of. the Etruscans are all made here, and imported to the thin layer of ice in the public streets, produced by 
gail on January 24, came to an ending on February 8. New York city for sale, and fine specimens of the the compression of snow by vehicles in time of frost. 
The Supreme Court then adjourned to March 7. What- ancient art they are. The writer has a fine pair of Since that period, owing to the expenditure of nearly 
ever the result, these suits will always stand pre-em i- Japanese sleeve buttons, and he obtained them at a £200,000 in futile attempts to remove the snow in Paris 
nent in the, history of the bar on account of the interests Newark factory. Beautiful ancient brasses are also in 1879-80 and 1880-81, the heavy tax has been removed 
involved, the mass of testimony taken, and the num- made here, which are even better than the originals, I from pounded salt, not suitable for ordinary purposes, 
bel' of decisions obtained from the different courts. and Russia leather is also a product of_this great ci�y. enabling salt to be largely used for clearing away 
The impo�tance of the Bell patent could be no better The writer is not speaking ironically of anything but snow, a provision of 4,000 tons of salt having been 
illustrated than by the original bringing and present the titles, for the work is as well done as possible, and made for this purpose in ParIs for the winter of 1885-86. 
defense of these appealed suits. That a company Newark manufacturers are second to none in the world, A regular service for the removal of snow, on its first 
should so energetically defend a.patent that has only as we found out during our visit. appearance, has been organized in Paris, as it is im
six'y'earSto run is the best coinment on its value. Thfe. The first place seen was that of Hewes & Phillips, eni l'0rtaot to clear away the snow*before it has been· com
legatexpenses of the Bell Company, spent in sustaining gine builders, apd there much beautiful machinery was pressed into ice by the passage of vehicles, when it'is 
the 1876 patent, must be without precedent in the his- examined, and their thorough system of doing work far more difficult to remove. As falls of snow rarely 
tory of patent litigation in this country. Although favorably commented on by their visitors. From there occur at Paris with a temperature much below the 
two patents are cited, the 1876 patent is the one that we went to the Armory Hall, and enjoyed a bountiful freezing point, salt may be sprinkled on the snow, 
gives the monopoly of the electric transmIssion of feast, and the topical query arose then and there, num- producing a liquid, of which the temperature may 
spFlech. It contains the famous undulatory current bered twenty-nine on our list, viz., "Which do you pre- descend to 5 deg. Fahrenheit without its freezing. 
theory, and is the one concerning which the allegations fer, a feed pump or an injector?" The-answer !Jas not The salt.should be scattered on the streej;s as soon as 
of fraudulent granting have been made. The litiga- cleared the difficulty, but that could not be said of the the snow begins to fall fast. The mixture is effected 
tions were devoted to sustaining it. tables. The keen air of the bay had sharpened every more thoroughly by the traffic, it does not adhere to 

Two weeks' time of the highest tribunal in the United one's appetite, and the food was of a most appetizing I the ground, and gradually liquefies, so that at the end 
States have been devoted to the mere hearing of this character. Hence the tables were cleared and refilled of four or five hours the streets may be cleared by the 
appeal. Among the counsel for the Bell Company, time and again, until all were satisfied, and in that sweeping machine, the caoutchouc rake passed over· 
Messrs. Eo N. Dickerson and J. J. Storrow figured most state were taken to the United States laboratory to the footpaths, and the mixture washed to the sewers' 
prominently. Senator Edmunds, Messrs. Lysander witness the great inventions ma.de by Mr. Edward by the addition of water. This cold mixture does no 
Hill, Wheeler H. P€ckham, and Cansten Brown were Weston, a member of the society, and one of the most I harm to paved roads, asph'alt, and wood pavements; 
among the, leading counsel for the five appea,ling distinguished eleetricians of the'day. It is due to his but salt should not .be used on macadamized roads, 
parties. wonderful mind and great ingenuity that the electric which are disintegrated by the frequent artificia.l thaws· 

The decision of the court will now be . watched" fOr light in -the United States' occupies the position that it thereby occasioned. This affords another reason for 
with great interest. The probabilities norma.lly would does. di�continuingmacad�IDized roads in large townlJ in 
bif'a'g1dnst·the patent. Of late years nearly all the at- The writer has·had the pleasure of seeing Mr. Weston's France, which posses!! the great disadv�ntages of beltig 
tempts to sustain great and oppressive patent monopo- methodR of reaching a result, and he is most eminently very muddy in rainy weather or during thaws, and of 
lies have failed in the Supreme Court. It would seem a.nalytical and differential. He diagnoses an investiga- I discharging quantities of sand into the sewers. 
impossible that the Bell patent could be sustained as tion by analysis into all its possible and probable cases, The employment of salt would probably be very 
fully as it pas been in the circuit courts, if it is not pro- and procee:'is to eliminate them one by one until he' restricted in countries where the temperature often 
nounced quite invalid. reachlls the true solution. Having reached this, there falls below 5 deg,; but everywhere else it furnishes the 

As now interpreted, it is a patenting of the transmis- are no failures, for the practical result which has been best means of dealing with snow. It bas been sug
sion of speech by electricity. To carry out this inter- patiently worked out is thoroughly reliable. It was gested that the coldness of the mixtlue is disagreeable 
pretation, the hazy theory of the undulatory current just this method which produced" tamadine " for mak- to foot passengers, destructive to boots, and bad for 
has to be accepted as a legally proved fact, and as rep- ing the filament in the electric light. Mr. Weston horses' feet; but the latter can be protected by greas
resenting a patentable thing. wanted to obtain a homogeneous material, and he ing the inside of the hoof, and as the mixture should 

The patent is interpreted to grant the monopoly of a found it. Then he threw into the process his mechanical be removed directly it becomes liquid, the inconven
natural force. The breadth awarded to its claim com- and-chemical knowledge, and now this material is rea- ience, both to men and animals, is very short in 
pares with that refused to the patent of the tele- dily made and the filament constructed by operators duration, and very 8light compared with the a,dvan
ghtphic inventor, Morse. He sought for a similar judg- who only know the plain manipulation. These works tages and economy of the system. 
ment, "ut was refused. I were not long since described in your colnmns. Hence The salt sqould be scattered in the proportion of 

- The senior counsel for the Bell Company gave a most nothing further need be added here. Suffice it to about one drachm per square foot for each four-tenths 
eloquent closing appeal for his client. His peculiaritit>s say, they proved so extremely interesting to the visit- of an inch of thickness of snow fallen, or a larger 
at'manner, so familiar in the circuit courts, met with a ors that it was with greatest difficulty they were started amount if the temperature is low. Formerly, each.cen
d�llnite rebuke from Justice Harlan. Notwithstanding from them one hour after the allotted time, and til-ken timeter-O'4 in.-depth of snow falling in Paris neces
this, the counsel recovered sufficiently to portray, later to Watts, Campbell & CO.'s works, where they were sitated an expenditure of Qver £2,400, whereas now the 
on, in his florid stvle, tbe pitiable case of his client, again treated to a sight of beautiful mechanical work, cost is only about £800, or a saving of two-thirds. More
Whose honor be declared was impugned by those seek- and shown how to constract a fine and perfectly work- over, the use of salt dispenses with sanding the streets, 
iiig to destroy his patent. Many of the attacks which ing engine. which, on the arrival of a thaw, produced quantities 
be· assumes as personally made upon Mr. Bell have It was again with great difficulty they were persuaded of mud in the streets and deposit in the sewers. Fur
been really aimed at the work of the Bell Company to leave this interesting place for the Clark Spool ther, if the cessation of interruptions of traffic by 
a�d its advisers. Mr. Bell is a man of the highest Thread Works, an enormous building, which, having means of this process is taken int.o account, the indirect 
honor. If, as claimed, nis patent. in its e-ranting and outgrown one side of the Passaic River, has promptly gain to the people of Paris must be reckoned by mil
spstaining, is shadowed by fraud. no implication of extended itself to the 'outer side. '1'here were many in- lions of francs. Several machines have been devised 
wrong doing is charged to Mr. Bell pers-onany. genious and interesting machines shown to us here, and for the removal of snow, but none of them is as cheap 

i. The establishnient of what Mr. Dickerson called the not the least interesting to some of the younger mem- as salt; and the author gives a compa�ative estimate 
":B�llTelephone Annex" of the department of justice bers, and it must be said to many of the olaer ones, of the cost of melting snow by steam and by salt, 
was commented on. By it he said the resources of the were toe bright-eyed and roguish·looking girls who at- which shows that the method of steam would be 
United· States.were devoted to hunting "down this tended them. When one factory hand can detain three much more expensive, besides entailing other dis
innocent man to death or destruction." The best gray-haired veterans in the. explanation of a most sim- advantages. 
Comment on this is afforded by the futile results of pIe piece of mechanism, what can be expected of the The use of salt will probably not be confined to the 
fOrmer attempts at"a similar end-the death or destrutl- younger members, who are able to produce the plea of clearh:ig of streets in towns, but be extended to all 
tlon of his patent. Mr. Bell's snccess has been such ignorance as an excuse for lingering? paved roads, to tramways, and to the approaches to 
that he should feel pretty �ell prepared for further At last all were started for Mr. Weston's private labo- railway stations and all large manufactories. Per
cOnflicts. 

. ,  ratory, which is probably the most complete in the haps, even in France at any rate, salt might be used 
:. The recognition of Mr. Bell by the University of world, and has been visited with delight by many eno l for dealing with snowdrifts in railway cuttings, by 

Heidelberg, "within ten miles of Reis' home," in �rant- gineers from your side of the water. There are really, spreading it in sufficient quantities and sweeping thin 
fng him its diploma last year ; the recommendation by four laboratories under one roof-the physical, the elec- layers l'!Uccessi'Vely salted. 
the Academy of Paris to the French Government, to trical, the mechanical, and the chemical. This �)Uild- On all paved roads over which there is considerable 
award him the Volta prize of 50,000 francs; were both ing was called into existence by the demands made on traffic, the use of only half the proportjon of salt· 
eloquently depicted. Mr. Bell ·is said to come" writ.h- this distinguished engineer for private consultation and adopted in Paris WOUld. enable a track of 672' ft. to 10 ft. 
iog in agony" to his· counsel for protection. He was experiment. No pains or money have been spared in in width·to be dealt with, along which the snow would 
told to await the action of the Supreme Court as his its fitting up, and ever-ything bears witness to the mas- be prevented from being frozen to the ground, and 
vi"ndication, and his protests at having to eridure sO ter mind which conceived not alone the general plan, thus rendering trE10ffic almost impracticable. The small 
i!>l1g-were most feelingly·spoken of. If Mr. Dickerson's but each patticu:lar detail. It seems to the visitor as cost of the system, and the advantages to tranlc, lIJ'e 
d�criptfonof his client's feelings 18 correct, then, if the though every emergency had been provided for, and sufficientrea.sons for II.Jl early �d wjde extension of the 
� goes 'against him; liiB· pught Will hew bad one. - , :Mr. Waston's priva.te .pra.etice has grown to auoh.pro- use of salt for removing snow. 
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1 14 
DOUBLE·DECK STOCK CAR. 

This car is 'so designed that it may be quickly and 
easily changed from a single to a double floored car; 

'the object being to provide a car that may be used 
either for the transportation of cattle or of sheep, 
hogs, or other small animals. The car, which may be 
of the ordinary form, is provided with a movable aux
iliary, or upper, floor. To the top of one end of the 
car is hinged a heavily made flap, or leaf, to which, in 
turn, there is hinged a platform, to the opposite end 
of which is hinged a second flap, which is hinged to 
the end of the car.at a point just in line with the sur-

[FEBRUARY 19, 1 887. 
o f  the box, s o  that n o  mail already in the box can be DIIPROVED TRANSOK LIFTER. 
extracte(l. Properly arranged flanges on the movable The transolU is hinged to the door .casing by the up
curved plate and across the upper edge of the dome per end of its frame, and carries, on one side, a 
opening, the side edges of which are covered by curved bracket, in the outer forked end of which is held 'a. 
and grooved heads, prevent the entrance of rain and · grooved pulley, over which passes a curved arm formed 
snow. . In the lower part of . the main frame is a box on the upper end of a lifting rod sliding vertically in 
so hinged that it may be swung outward and down- bearings and provided at its lower end with a handle. 
ward, to facilitate the. emptying of the lUail matter 
directly into the mail collector's bag. 

This letter box, the invention of Mr. A. V. B. Bush, 
of No. 2 Fulton St. , New York city, is adapted to re
ceive either large or small mail matter ; and when 

opened for the deposit of 
mail, the main part of .the 
box is securely closed, and, as 
the shifting frame automati
cally closes itself, there is no 
danger of the box ever being 
left open. 

• • •  

WHITE'S DOUBLE·DECK STOCK CA •• 

IKPROVED WAGON STAKE. 
The object of the invention 

here illustrated is to provide 
a wagon stake formed entirely 
of metal, and which will be 
stronger, cheaper, more du
rable, and easier replaced in 
case of breaking than any 
other style of stake. The ta
pering body of the stake con
sists of a flat web of iron sur

. rounded by a flange thickened 
at two or more points along 

WALKER'S IKPROVED TRANSOI{ LIFTE.R. 

the outer edge, and provided with holes for receiving 
the bolt or rivet by which an annular clevis is pivoted 
to the stake. At the bottom, the flange is widened 
and extended to form a foot, which rests upon the 
bolster of the wagon. Projecting from the bottom of 
the foot is a steady pin, and also a bolt provided with 
a nut for binding the stake to the bolster. A bolt 
or screw is also inserted in the bolster through a hole 
in the extended part of the 
foot. The stake may be 
made of cast or malleable , 
iron, and the pin and bolt 
may be formed ' integrally 
with the stake, or may 
be secured by casting the 
metal around them, or by 
screwing them into thread
ed holes in the stake. 

This invention has been 
patented by Messrs. J. H. 
Conover and D. S. Brink. 
Further particulars can be 
had by addressing the 
former at Springboro ugh, 
Pa. , . ,  

face of the platform when the latter is in. its lowered 
position. The platform normally rests . in its lowered 
position, being . then supported by suitably arranged 
cleats. ; but when the car is to be cleared for the pur
pose of transporting cattle, the platform is drawn up 
until it occupies a position just beneath and parallel 
with the roof of the car. Tliis movement is brought 
about through the medium of a chain or rope, one end 
of which is secured to the end of the platform, as 
shown at the left in the engraving, while the other end 
is guided over sheaves, located as shown in the draw
ing, and secured to a shaft preferably mounted at one 
end of the car. The shaft is provided with a hand 
wheel and pawl-and-ratchet attachment. To draw 
the platform up (it is represented in the engraving 
about midway between its upper and lower positions), 
the hand wheel is turned to wind the rope upon the 
shaft, thus drawing up the platform and its leaves. 
When the platform is to be lowered, a handle on the 
pawl is moved so as to release the pawl from �the 
ratchet, when the weight of the platform causes it to 
drop to its lower position. When the platform is low
ered, side flaps hinged to it .drop into the spaces be
tween the doors and edges of the platform. The 
center of the platform is steadied and supported by a 
chain, as shown. 

This invention has been patented by Mr. Louis H. Adh�re to One Du alneaa. 
White, of St. Augustine, Florida. Concentration, says the 

4 4 1 , .. Manufacturers' (} a z  e t t e .  
DIIPROVED LETTER BOX. is an important factor in the success of the manufac-

This letter box is provided with a shifting receiving turer or merchant. The individual who attempts to 
frame, arranged to deposit the mail in the main recep- do everything seldom succeeds in doing anything 
tacle, and constructed so as to close the same when well. Life is not long enough to exhaust even one 
moved to position for receiving the mail. The top of bl'anch of science, art, or industry. When one needs 
the

' casing forms a semi-cylindrical dome, having an anything out of his line of business, it is far better to 
opening through which the mail matter is placed in cmake the purchase of an experienced and trustworthy 
the receptacle of the shifting frame, which is pivoted neighbor than to undertake to learn another branch 
in the dome, and is so overweighted in front of the of business, with all its · cost of experience. The con

BUSH'S DIIPROVED LETTER BOX. 

cern which undertakes to make all the money, to get 
along without lUaking any purchases of others, and 
to monopolize all the avenues for profit, generally gets 
left in the race for wealth. The most successful in
dividuals and firms are those which have developed a 
promising specialty, leaving collateral matters to the 
attention of their neigq.bors in trade and industry. 
The possibilities of any one branch of manufacture 
grow upon investigation, and develop rapidly under 
fostering care. The man who gathers all the profits 
that are in one branch of legitimate industry can well 
afford to give his brother in trade a challce as well. 

04 4 1 ' " 
THE Republican 'wishes to say a word of disinterested 

praise for one of the best papers published in this 
country. We allude to the SCIENTIFIC AMERICAN, 
published by Munll & Co. , New York city. For three 
dollars a year it furnishes a greater amount of solid 
reading than is to be found in any other journal on 
the globe. Its departments of scieuce, mechanics, 
natural history, and pure literature are unrivaled. 

When closed, the transom can be opened by moving 
the rod upward, when the curved arm will act on the 
pulley and its bracket and swing the transom open. 
The transom can be held in this position by screwing 
a set screw in the low.er bearing against the rod. The 
set screw also serves to lock the transom in a closed po
sition. The .roUer prevents jarring, and' imparts an 
easy motion to the transom. The forked end, being 
attached by the bolt of the roller to the arm, can be 
swung downwardly, so as to engage the curved arm 
from the inner side, thus permitting the hinging of the 
transom at its lower instead of its upper edge. 

This invention has been patented by Mr. Leander T. 
Walker, of South Pueblo, Colorado. 

• f e  • •  

. COMBINA.TION TOOL. 

This simple and inexpensive device is adapted for 
use as a clevis fastening or for holding double trOOlfrQl" 
neck yokes to the tongues of vehicles. It may alsd be 
used as a hammer, wrench, and screw driver; thus 
facilitating the keeping of agricultural implements 
in running order. The tool is preferably made of 
cast steel or iron. Upon one. side of the hammeI:' head 
are wrench sockets (Fig. 1), adapted to receive nuts of 
different sizes, while from the other side projects a 
screw . driver bit, as shown in Fig. 2. The shank or 
handle portion is made round, to allow it to be 
passed through the top and bottom end parts of a 
draught clevis, which is thereby ' held to the end of ·a 
plow stock, as represente.d in Fig. 1. The extremity of ' 
the shank is threaded to fit a threaded hole in � 
lower part of the clevis. As· the sides of the wreqch 
sockets project beyond the outer face of the head and 

OGLETREE'S COKBINATION TOOL. 

,p�vots that it will swing of its own accord to ' a closed, 
ipverted position for dropping any mail it may contain 
into the main receptacle; as shown ' in the sectional 
view, Fig. 2. . Seeured to the front edges of the end 
plates of . the,shifting fratne is a ,curved plate, provided 
with a knob, by meanS of which the frame may be 
turned so that its mouth will coincide with the opening· 
in the dome, when mail matterrmay be deposited. 
When the frame is in this position, its lower back 
piece, togilther with ·a stationary curved plate held at 
its ends to the main frame, closes the main lower part-

Its illustrations present models of excellence i� the art at the side of the shank, a good hold is obtained 
of picture making. Every family in the land should upon the nuts, and there is ample room left for the 
take the SCIENTIFIC AMERICAN.-Hendricks County fingers to pass around .the handle at the side next to 
Republican, ])anville, . Ind. the sockets. 

• , • , • It is evident that this tool, which is the invention of 
THE fastest ocean passenger steamer afloat is oelieved Mr, John W. Ogletree, of Powder Spring8, Ga., while 

to be the Cunard liner Etruria, plying ·  between New capable of good service in holding the clevis to the 
York and Liverpool. On her westward voyage, Oc- plow or other implement, is always conveniently at 
tober, 1885, she . steamed 481 nautical, or 557 statute, hand for instant use when required. When used for 

miles in 24 hours, being at the, r. of over 23 miles per holding double trees or neck l"0kas to vehicle tongues, 
hour. the screw thr� on the shank may be dispensed with. 
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THE LARTIGUE RAILWAY. 
The Lartigue railway system is that of a seriell of 

C8.l:'.6 drawn by horse power or a specially constructed 
locomotive, running on a single rail elevated a few feet 
from the ground. The system has been in use since 

, 1883 in several parts of Europe and Africa, and a 
model line has recently been shown in action near 
Victoria Street, Westminster. The main features of 
the system, which is applicable to military, agricul
tural, or manufacturing lines, are as follows : 

The line, . wh,ich is exceedingly portable, is composed 

Jines of communication that the idea of the single line 
railway first occurred to the inventor, M. Lartigue, the 
appearance of a caravan of camels in the distance 
laden with bags on each side of their humps -furnish
ing the starting point. The advantages claimed for the 
line are its extreme simplicity and portability. Un
evenness of the ground can be balanced by different 
lengths of trestles, While the motive power can be 
either electricity, horse traction, or steam. The in
ventors state that during a trial in Russia, 6 ft. 6 in. 
were laid down in six minntes by six men, so that a 

l I S 
4 by 8 by % angles. Unusually heavy metal, 36 inches 
deep and 7-16 thick, is used in the floor plates. The 
midship scantlings are as heavy as if made of ordinary 
iron, but at the ends of the vessel the sizes have been 
reduced, and so, with no loss of strength, considerable 
saving in weight has been effected. The outside plates 
are five-eighths of an inch in thickness and are flush to 
three feet below the load water line. Thence to 
" garboard " she is rated " in and out. " The decks are 

plated to the beams and cross braced diagonally to 
resist the lateral strains. The wood decking of white 

pine is lai r: on top of this. 
All the deck houses are of 
steel plate, built into the 
deck, covered with teak
wood worked in panels. 
The bulwark stanchions, 
plank sheers, coarnings, 
skylights, and ' all other 
wooden fittings on the 
upper deck are also of 
heavy teak. 

. 

of one rail, of the shape of 
a flat bar, e�tremely rigid 
when subjected to vertical 
pressure, but easily bent 
horizontally. This rail is 
liIupported a b o v e  t h e  
ground by A·shap\ld tres
tles, or frames, made of 
angle or some very stiff 
section of iron. The upper 
extremity of these trestles 
is bolted to the rail, and 
the lower extremity rests 
on the ground, being sup
ported by a bed plate or 
sleeper, to which the frame 
is firmly secured. T h e  
sleepers may be of differ
ent sizes and shapes, and 
may further be secured in 
their places when req uired 
by long pegs driven into 
the ground through holes 
drilled near the extremity 
of . the sleepers, thus pre
venting the line from shift
ing. If a river has to be 
crossed, some Jight piers 
can 1:-e made, or two wire 
cables may be stretched 
across to receive the trei!
tIes of the line ; while if a 
ravine has to be traversed, 
the line can either be · car
ried directly over the gap, 
or taken down the gorge 

Train of the Lartigue Railway at Tothlll Fields, Westminster, ascending a Viadnct on an Incline of 1 In 10. 2. Train for the Transport of 
Wonnded Soldiers, at the Rnssian Guards' Camp, near St. Petersburg. 3. Electrical Train at the Mines of Ria, in the French Pyrenees, 
carrying Copper Ore. 4. Section of Railway and Third-Class Open Paspenger Carriage. 5. View of Carriage for the Transport of Troops, 
at the Russian Guards' Camp, near St. Petersburg. 

The AI va has three masts, 
with yards on the foremast. 
When leisurely cruising, 
she wlll . make a .large 
spread of canvas, which 
will enable her to econo
mize on coal during a long 
passage. All the work of 
construction has been done 
'in the shops of the Harlan· 
& Hollingsworth Compa
ny. The engine is of the 
compound surface con
densing type, with three 
cylinders and three cranks, 
and is of similar make to 
those which have proved 
so successful in the Cunard 
steamers Etruria and Au· 
rania. The cylinders are 
set in a fore and aft line, are 
of 32 and 45 inches diame
ter, with 42 inches stroke. 

THE LARTIGUE ELEVATED SINGLE RAIL RAILWAY. The Alva's steel shell 

by means of a zigzag length, which can be connected 
by curves of as small a radius as ten feet. Moreover, 
it is possible to use gradients as steep as 1 in 17. On 
passenger lines, guards to prevent the swinging of the 

�-and points, sidings, signal,· etc. , have been intro
duced, and everything has been -constructed with a 
spe'.!ial eye to simplicity. 

The ears are fitted with two grooved wheels, which 
rnn on the rails, but are fashioned according to the 
purpose for which. they are intended. The passenger 
carriages, as well as the locomotives, are fitted with 
horizontal grooved wheels, which run on side guide 
lines, attached to the trestles by the side of the main 
line, thus imparting steadiness. As our sketches show, 
it has been tried in Russia both for the transport of 
troops and of military invalids ; in the Pyrenees it is 
us ad for carrying ore ; while its facilities for passenger 

. traffie were tested at the short line at Westminster. It 
has been shown at various European exhibitions, and 
1s in use at Algeria and Tunis for carrying esparto 
grass. Indeed, it was while seeking to solve the prob
lem of carrying the grass from the plains to the main 

0- , .r 

mile could be completed by thirty men in eight hours. 
In this instance the line was raised 3 ft. 3 in. above 
the ground.-Landon Graphic. 

.. I .  I "  
THE ALVA-VANDERBILT'S NEW YACHT. 

The Harlan & Hollingsworth Company has lately 
finished for Mr. William K. Vanderbilt the steel yacht 
Alva, the finest ·pleasure ship afloat, at a cost, it is said, 
of about one millIon dollars. The vessel is command
ed by Capt. Henry Morrison, who for many years has 
acted so faithfull y in the service of the American Line 
between Philadelphia and Liverpool. 

boilers, of the Scotch type, 
have nearly 5, 000 square feet of heating surface, and 
will supply steam at a working pressure of .100 pounds 
to the square inch. They are only 10 feet 10ng, the 
diameter being 17 feet. It is stated at the yard that, 
as far as diameter is concerned, these are. the largest 
boilers ever cOlistructed in this country, or even in 
England. 

The bed plate of the machinery weighs 16, 990 pounds. 
The magnificent steel shaft, which is incased in brass, 
is some 10 inches in diameter. The propelling wheel 
furntshes an exception to the statement that all of the 
machinery is of American make. It is of manganese 
bronze, and was caRt in Glasgow, Scotland. It meas-The principal dimensions are as follows : 

Feet. In. ures 13 feet in diameter, weighs 9, 632 pounds, and paid 
Length over all . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 Uncl e Sam $1, 100 in duties when it came through the 
Length from stem to post . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  256 Custom House. The coal bunkers of the Alva, which 
Length on load line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  252 are in the boiler compartment, will carry 300 tons of 
Extreme beam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 6 coal. That the yacht will be equipped with all the 
Depth moulded . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 3 

·th t Extreme draught. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 latest and most approved appurtenances goes WI OU 
Diameter propelling wheel . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  13 6 saying. She will have a steam windlass and steam 
Measurement, in tons O. M., 1,311. steering gear that can be operated frow the midship 

The keel is of bar type, 12 by 2%. The frames are of I bridge. 'fhere will be electric lights, bells, speaking 

-; ) 

THE ALVA, THE :NEW KILLION DOLLAR PLEASURE YAOHT. 
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1 16 
tubes; and telephones throughout the ship. Supple
mentary engines and boilers will be supplied to run the 
flre engine pumps, the electric dynamo and ice-making 
machines, and various other apparatus. 

The internal arrangements of the Alva are as laby
rinthian as those of a palatial hotel. In fact, she is 
literally a floating hotel, designed for the comfort and 
luxury of a few select guests. The best hostelry in 
the land can furnish nothing that will not be found 
upon this pleasure ship, and few, private palaces will 
surpass her commodious accommodations and material 
luxuries. In many of the new steam yachts the crew 
occupy the after part of the ship and the o wner and 
his guests the forward part. In this instance a com
prOlnise plan is adopted. The seamen live in the bow 
of the craft. The owner occupies the space from 
the forward compartments to the engine rooms, 
and also several apartments abaft of the machin-
ery, while the captain and his executive officers, 
the engineers, the chief and the stewards live in 
the rear compartment. The Alva is expected to 
have a high speed rate-probably 23 miles or more 
per hour. 

.. ' 1  • ..  
The ,Hon. William Gorley. 

By the recent death of Mr. Gurley, at the age 
of 66 years, the city of Troy, N. Y. , loses one of its 
most estimable, enterprising, and useful citizens. 
He was born and always resided in Troy, was pro
minently identified with its bnsiness and social 
interests for most of his life, was a member of its 
city government in various positions, 'and a repre
sentative in the State Legislature. He was the 
senior member of the firm of W. & L. E. Gurley, 
manufacturers of civil engineers' and surveyors' 
instrument s, was an officer of several financial in
stitutions, and president of the Troy Female Semi
nary, which he successfully brought through very 
serious difficulties, and his work for which he was 
accustomed to look upon as the most satisfactory 
achievement of his life. Besides the important public 
positions alluded to, his private life was filled with acts 
of the most unselfish and kindly nature. His counsel 
was largely sought and freely given to all. 

His Christian character and example in all the rela
tions of his active and busy life were such as to make 
him a model to the young men of his time. 

He had a most ingenious and practical mind, and 
made many important improvements in the instru. 
ments of the engineer, some of which were protected 
�y '"thl�'I'a.teB.t8." 
, His death is really a public loss, and will be a source 
of sincere grief to the many who knew him in various 
parts of our land. 

Mr. Gurley was graduated from the Rensselaer 
Polytechnic Institute in 1839, and was at the ,time 
of his death its acting president, He was always 
prominent in religious and charitable work, and in 
the promotion of what was best and purest in the life 
around him . 

.. . . . .  

DlPROVED TENT. 

the entrance of sun, rain, or wind when desired, a 
most agreeable shelter is provided. The tent presents 
a neat and most attractiye appearance, and is as well 
adapted for lawn or sea shore use as for actual hard 
camping service. 

. . . � . 

DlPROVED SHEEP SHEARING TABLE. 

[FEBRUARY 19, , �88j.._. 
HorroR from (Jar ' Stove •• 

A fearful railway accident took place at Woodstock 
Bridge, on the 5th inst. ,  on the Vermont Central Rail· 
way. The rear part of an express train,  going north 
at thirty miles an hour, became separated from the 
front part. The accident took place just at the en
trance to the bridge over the White River. ' Four pas
senger cars plunged fifty feet down to the margin of 

The sheep shearing table shown in the accompany- the icy stream. A few persons escaped. The'wreck was 
ing engraving consists of two parts, a main and soon oli fire from the car stoves ; no water was at hand; 
auxiliary table, the former' (A B in the plain' view, and the imprisoned passengers, some thirty-ftve or 
Figure 2) supporting thtl body of the sheep, wbHe the 'more in number, were burned alive. This was but a 
latter, C, supports its head. The front corners, A, of " repetition of horrors that have attended other s.c. 
the main table are formed with arms, each of which cidents in this country for years past. It is high tim.e 
has a hook adapted to hold a stock, which secures the that fireproof materials, instead of dry wood, were used 

PHELPS' SHEEP SHEARING TABLE. 

in car construction, and that some new mode of 
heating railway cars was invented; 

In this city the five hundred daily trains 'of our 
steam elevated railways are comfortably warmed 
by steam taken from the locomotives. No stoves 
are used. About a million passengers are daily 
transported. But this system, although good for 
local or fixed service, cannot be easily adapted to 
the varying exigencies of general railway travel, 
for reasons staten by Mr. Depew, President of the 
New York Central Railroad. In a recent interview 
with a reporter of the New York Tribune, Mr. 
Depew said : 

' 

.. We make up trains here at Forty-second stree4 
and before the train goes out of the station the 
engine may be blocks off. It is not always possible 
to have an engine attached to a waiting car or" ft" 
train simply to give heat. Another objection to 
steam is that after a train has left New York; for 
example, it will pick up additional cars at Pough
keepsie, Albany, Utica, Syracuse, and so on. These 
cars have been waiting in these stations in advance 
of the coming of the train, to accommodate paS-
sengers and save time. Often they are sleepMs, 
in which persons have gone to bed early. They 

legs of the sheep, and the tables are so arranged� in re- : must be kept warm, and how is that warmth to be had 
latioli to each other, that a space is formed between 

I from an engine drawing a train miles away ? It ha� 
their adjacent edges through which the front legs of been proposed to have a special boiler attached to the 
the sheep swing when he is turned from one side to I baggage car, with a special attendant. This would 
the other in shearing. Th us he is turned on his belly I give heat to the complete train, but I don't know that 
instead of on his back. Attached to the back arms of the plan has ev�r been put into any kind of successful 
the main table are other hooks, B, wh ich catch the bails I operation. What must be devised is a source of heat 
of stocks (shown detached and enlarged in Figure 3) ; for each car, without the use of fire. " 
for holding the sheep when turned upon the side I .. 4 .  I • 
opposite to that shQwn in, Figure 1. The' �t6cK is'l 

d ·th d . d' ·th id '  , . A. Serloo. Over.lght. Jorme WI an e, ge openmg an WI , S ,  e communI-
cating openings to receive the ankles of the sheep, and ' A 'correspondent wrihis from CIlJrlis, QuMlfslaiid, to 
a hinged block is arranged to spread the limbs of the the Ironmonger as follows : " England ought ' to ' make 
sheep into the side openings and also to close the 'edge herself better acquainted with colonial wants, other� 
opening, so that when the limbs are placed in the stock wise she will lose a great part of her colonial trade. 
and the block closed into its opening they will be se- America is pushing her hard in several lines, such as 
curery held. The sheep's head is held to the auxiliary toors, agricultural implements, and rice machinery. 
table by a strap that buckles around his neck or: horns, A six horse power machine made in the United States 
and is attached to a block provided with a ring to go of America can be bought for $900. It is not perfect, 
over his nose. The block is held to the table in , loose for it breaks the rice too much. Let , England ' step 
bearings, which permit it to turn axially so as to give forward and make a perfect one, and get the trade, for 
considerable freedom and a degree of comfort to the there will be a great demand for rice machinery in 
sheep while confined for shearing. Upon raised Queensland. Our vehicles are nearly all built in the 

The accompanying engraving illustrates a tent, fenders attached to the rear edge of the main table, United States of America, sugar machinery from 
which is the i nvention of Mr. Merritt P. McKoon, of and extending to the outer corner of the auxiliary France, and steel rails from Germany. Englafid 'CaIi
El Cajon, San Diego Co. ,  California. As the doorway table, is secured the outer edge of an apron, whose in- not hold her own in saddlery ; very few will buy an 
is placed at the center of , one side, the trunks or cots ner edge is secured to the tables by suitable fastening English saddle. You at home by your actions seem 
can be placed: crosswise of the tent, and near the devices. The apron is thus held in an inclined posi- to think you know our requirements beUer than we do 
ends and end poles, ther,by economizing room in the ' tion to receive the wo�l as'h is clipped from the sheep, ourselves, but when you iose the trade you will not 
center of the tent, where it is most desired. This middle and a space is cut in it to correspond with the space find it an easy matter to get it back again, and you 
room can be occupijOld by table, chest, chairs, etc. The between the tables, so that it will not interferA with will lose it if you do not alter your ways. It would pay 
half-diamond shaped ends form valuable " stowaway " the turning of the sheep, and this space is filled when your manufacturers to send out some intelligent persons 
places, or they can be curtained to form separate apart- tying the fleece by raising a second smaller apron pro- to see what the colonials require. " 
ments when necessary. The center or point seam on vided for the purpose. , .. . . I .. each end is rope bound and brass linked over end This table furnishes an absolute fastening for the i 
pole iron spikes at the top of the tent, while the legs and head, which can be easily and quickly applied i GARIlENT AND HOSE SUPPORTER. 

lower end of this rope is left loose for about 20 inches by one person, and a clean, smooth surface on which I The.accompa:nyi�g engraving clearly. shows �he con· 

THE CAlIPER'S FAVORITE TENT. 

beyond the tent, to becket over tent pin tightly or 
loosely at will, as dry or wet weather requires. This 
an(lhors the tent firmly and solidly, and insures its 
standing during the most severe gale. The angular 
rOOfing or awning over the doorway is of great value ; 
84 either one or both of the door flaps can be attached 
to the sides of the awniug at pleasure, so 8B to obstruct 

to fold and tie the wool. The sheep is held in an' easy strnctlOn of thIS SImple and useful artIcle, WhICh has 
position, in which it does not suffer nor struggle. The I b�en patented by �. P. 
sheep can be instantly turoed, without liftin� ',and I Rmdskopf. The mIddle 
breaking the fleece or scattering the wool, and 'the ' p ortion of the wire 
fleece when wholly removed is ready fbr tying for I forming the supporter 
market, with the clean side out. is  bent upon itself so as 

This invention has been patented by C. B. & J. B. to make a spring clasp, 
Phelps, of Northville, C um berland County� Tennessee. , abo,ve which each sec-

.. , • , .. 
' tion of the, wire is 

curved outward and 
The Work of the Patent Oftice. ther'l inward, and the 

The annual report of the Commissioner 6f Patents ends are hooked. The 
was laid before Congress on February 5. The rgport supporter is attached 
calls attention to the utter inadequacy of room and fa- to the elastic fabric by 
cilities for conducting business in the present office. 'means of the hooked 
The CommissioneI· believes the salary list of the office I ends. A portion of the 
should be completely revised, which, he thinks, would garment to , be sup- '-
result in great good, and in no aggregate increase of I ported is then passed " 
the total. I through the central 

The total l1umber of apPli
"
cations filed during the last I curved portion and P

, 

ulled down within the clamp, 
year, requiring investigation and action, was 41 ,442, and which will firmly hold it. There is no danger of the 
the number of patents isued was 23,915 The total ra- t garment being torn, even when of a delicate nature. 
ceipts were $1, 154,551, and the Elxpenditures $992,503, I The supporter is made of the hest quality steel spring 
leaving a balance of receipts over expenditnres of $162, - ' wire, heavily silver plated. 
04, 8, . The amo

"
un

,
t to 

,
the cred

, 
it Of

, 
the

, 
patent fund ill I This de

,
vic

" , 
e
, 

is manu
, 
factu

,
r

, 

ed b

,

' y the Brooklyn Shield 
U,le Treasury w� fS,107,4G8.:-N. Y. Sun. Co. , 67 SU,woer Avenue, Brooklyn, N. Y; 

© 1887 SCIENTIFIC AMERICAN, INC.



Taking Cold-A. War Experience. 
To the. Editor of the Scientific .A merican : 

Your correspondent Van Bibber's army experience 
with " Taking Cold " was very much my own. I served 
with the 13th N. C. Regiment, and though considered a 
quite delicate young man, I went through with the 
rest much hardship and exposure. The severest cold I 
had in the war wall when my company was " eating its 
wheat bread, " in the winter of 1861, at Todd's E,oiJ;l.t, 
Va. , where we had close, comfortable cabins and large 
roaring fires. There was too much comfort. I had 
suffered for years from severe attacks of tonsilitis and 
ulcerated sore throat, that every year confined me to 
bed for weeks. Yet as a private in infantry fifteen 
months, and an officer in line t.he rest-of the war, doing 
hard service, marching through snow, sleet, rain, mud, 
often sleeping in mud and water, and occasionally 
waking in the morning covered with snow, I had but 
one attack the whole war, and that was in November, 
1863, when we left newly built winter quarters near 
Orange C. H., Va. (the close, comfortable/ cabins 
again 1) to go after Meade at Vadairsville. It was a 
cool night, we were on line of battle, ordered to charge 
the enemy at �rly dawn, and hence were allowed little 
or no fire. My servant had my overcoat and blanket, 
and was afraid to come to me on line, and I sat all the 
night over a few coals, green, smoking pine, my throat 
much swollen, and with a fever. IJ;I. the morning 
M�ade was gone. My throat was well in two days, 1 
did not quit duty, and I have had but one attack of 
tonsilitis since, and that was soon after the war. 

other varieties of table ware is that in the former the 
pattern or design is entirely cut out of the solid mass 
of the glass. 

A pressed article, though it were smoothed and 
polished over, would not be properly called cut glass, 
nor would it look at all like a genuine cut piece. I will 
briefly give the reasons for its inferior appearance. In 
the first place, the glass always shows a . '  chill " where 
it was in contact with the iron of the mould. 

This " chil l " can be taken off the outside surface of 
any arti�le by subsequently heating the surface to very 
nearly the melting point, but it cannot be removed 
from the inner surface of a goblet, for instance. This 
is one reason why a goblet flrst pressed and then 
polished over would not have the brilliancy of a cut 
goblet. In the second place, the pressure brought to 
bear on the soft glass when it is pressed greatly affects 
the refraction of light in the finished article. When 
the goods are sold as pressed ware, the refraction is 
again partly restored by reheatillg the surface, as be
fore mentioned, after the pressure is removed, such re
heating serving to take off the chill as well as to swell 
a thin skin of the glass into a state in which it seems 
to regain its refractive powers, in' other words, its bril
liancy. 

In cutting over such a. pressed article, this thin skin 
of refraotive glass would be abraded, and the brilliancy 
of the whole article impaired. 

The value of cut glass is in proportion to its purity 
of color and the brilliancy of the .. metal," or glass ; 
and it is a matter in the experience of every gJass 
maker that a pressed article cut over is not as brilliant 
as the same piece not cut, and having the fire polished 
or reheated surface intact. Hence, though it is cheaper 
to press a piece first, and then cut over the pattern, 
such goods are so illferior that they would not bring as 
much as the merely pressed and fire polished article. 

to the air of mines already containing inflammable gas 
must, Dr. Kosman thinks, be answered in the negative, 
as hydrogen diffuses so rapidly in atmospheric air that 
the power of infiaming is soon dissipated. For instance, 
if zinc dust is covered with diluted sulphuric acid in an 
open dish of 500 cubic centimeters capacity the gas can
not be fired by a naked light at the edge of the dish, 
and the flame must be applied to the buUbles of hydro
gen as. they form to obtain a detonation. This rapidity 
of diffusion is likely, therefore, to prevent any danger 
by the addition of hydrogen to the air in lIlines :w):lich 
t\.re well ventilated and worked with safety lamp. The 
heat developed by the action of the acid upon the zinc 
also causes a considerable development of steam, which, 
mixing with the gases, acts in diminution of the. exp\o
sive power. These and other points can, however, only 
be settled by experiment on the large scale. 

' 

• I . '  • 
A PUZZLE. 

The following, I believe, has a solution, bllt what 
that solution may be I by no means promise to tell
for a most excellent reason. 

A++T -L +1 T T 
�. . ++1-
r-.++++. +k+++++ .. �+++++� �ttttt·�� P. S.-While fully up with the great damage of an 

intemperate use of tobacco to the nervous system, I 
al ways felt more comfortable, and, somehow, as better 
proof against " taking cold," if in the cold and wet in 
the trenches, or roughing it on the open plains, I had 
the quid in my mouth. But it is a nerve destroyer. I 

It can be considered a rule that the less pressure 
there is put on the glass while bringing it into shape, The figure represents the plan of a prison with in-
the more brilliant the final cutting will appear. tercommunicating cells (bless the Latin 1) ; a prisoner 

aIR satisfied of that. T. C. EVANS. 
Reidsville, N. C., February 2, 1887. 

. I . ' .  

in A is offered his freedom if he can make his way to These remarks may be verified by a visit to the Dor-
B, after passing once, and once only, through all flinger Flint Glass Co. , White Mills, Pa. , or to the 

The Boiler Explollion. Mt. Washington Glass Co. , New Bedford, Mass. , the 36 cells. How is he to do it ?-KnowZedge . 

where the reader may make himself fully acquainted The above is the puzzle as published in our number 
with all the details of the manufacture of cut glass of January 15, page 36. We have received a large To the Edito1' of the Scientific Ame1'ican : 

Seeing the article in your paper of January 1, on 
" Remarkable Boiler Explosion," by Mark Bacuitt, also 
in your issue of January 22 by W. P. Woodward, I 

A G number of replies, some of which deny the possi-proper. NDREW OTTSCHALK. 
bility of its solution if the exact ttlrms are complied 

venture to make a few remarks, which I think, if care- A. New lttethod of' BI.8Unc. 
fully considered by 'Practical ' men, will throw; a little Dr, Kosman proposes, in blasting in fiery mines, to 
light on the mystery of boiler explosions. substitute for gunpowder, dynamite, and other explo.. 

Mr. , Alues, the master mechanic, claims to see no sives requiring igDition, cartridges containing zinc dust 
reason for explosion, beyond the fact that the cock in (the mixture of finely divided zinc 'and zinc oxide that 
the steam gauge pipe was partially turned off. collects in the condensers of the zinc retorts) and di-

FIRST QUESTION.-What was the cock turned off for ? luted sulphuric acid. The cartridge case is a glass cyl
ANSWER.-When the spring in a gauge gets weak, or inder, 7 inches long and 1 inch in diameter, closed at 
sometimes when the parts are worn, or sometimes in an the bottom, and divided into two parts, whose volumes 
improperly constrncted gauge, th� hand of the gauge are in the proportion of 1 to 4, by a choking or contrac
will vibrate when the locomotive is in motion; to tion, which reduces the bore at the junction' of the two 
remedy this, the cock in the gauge pipe is turned off chambers three-tenths or four-tenths of an inch. The 
until the hand stops vibrating. lower or larger division is filled with diluted sulphuric 

SECOND QUESTION.-About how large is the hole acid, and the contracted opening is stopped with a plug 
left for steam to pass 'through the cock ? ANSWER.- of cork, India rubber, or asbestos, in which state it is 
Gauges vary ; sometimes, the cock has to be almost given to the miner . 
.closed before the hand stops vibrating. When required for use, the upper part of the case is 

'1:HIRD QUESTION.-Was this cock put in for this filled with zinc dust, and the shooting needle is passed 
purpose ? ANSWER. -No, it was intended to turn off through it into the plug closing the acid chamber. The 
the steam, so that the gauge might be taken off Iljud shot hole is loaded and tamped in the ordinary way, 
repaired while there was s'team in the b�iler. 

" " 
first with tempered and then with dry clay or brok�n 

FOURTH QUESTION.-Is it advisable to turn · off the up shale. If the rock is porous or jointed, the hole 
steam from the gauge in any way ? ANSWER.-No, re- should be carefully clayed, to prevent the gas escaping 
pair or renew the gauge. through the cracks. The shot is " fired " by one or 

FIFTH QUESTION.-Is a gauge pipe more liable to more smart blows on the shooting needle, which drives 
plug up by being tested by cold water pressure than in the plug and breaks the glass at the choked part, 
by steam ? ANSWER.-Yes, especially after extensive when the zinc dust mixes with the acid, and a rapid, 
repairs on inside of boiler, more or less light sub- although not instantaneous, evolution of hydrogen 
stance will be left on the inside of the boiler, which takes place, whose expansive power is sufficient to 
will float on top of thelwater, find its way to the high- break down the rock, The following figures are given 
est places, one of which is the steam gauge pipe; as a measure of the power available : 
being too large to pass through the almost closed cock, A cartridge of 25 millimeters in diameter and 180 
stick and swell. W. S. FOSTER. millimeters long is approximatflly of the capacity of 90 

Farnham, P. Q., January 23, 1887. cubic centimeters. The charge consists of 50 cubic cen-
.. I • I .. timeters of sulphuric acid and 12 grammes of zinc dust, 

How Cnt GI.811 III Made. which, according to its average commercial compo-
To the Edito'r of the Scientific American ,' sition, will contain about 10 grammes of metallic zinc. 

Referring to question 9, J. S. B. (who asks how cut Acc�rding to the formula, Zn + H.SO. = ZnSO. + 
glass is made), in issue of January 22, 1887, page 59, 2H, 10 grammes of zinc will liberate 0 '3 gramme of hy
cut glass table ware is not common pressed glass cut drogen, or by volume 3 '37 cubic meters (1 cubic meter 
over, etc. j '  

of hydrogen at 760 millimeters barometer pressur.e 
In making cut glass, the articles are always blown, weighs 0 '089 gramme). This volume of gas being conBot pressed. Goblets, wineglasfoes, fingerbowls, etc. , are fined to 90 cubic centimeters, the resulting pressure made '" off hand," that is, they are blown and shaped 3 70 000 ,3 , 

by hand, the only tools used being a blowpipe and will be = 37,000 atmospheres in round num-
the gaffer's tool. Oval and irregular shaped articles 90 

-are blown into proper moulds having smooth surfaces, bel'S. This is computed at zero, but at higher temper
the moulds serving merely to give the shape, and not atures, such as prevail in mines, the pressure ·will be 
to impress any pattern. All articles leave the glas� notably greater. In blasting with gunpowder, the 
maker's hands with a smooth surface, and in this state pressure developed is below 5,000 atmospheres. The 
they are called " blanks.'" The pattern or design is cut production of the cartridge cases has been intrusted to 
out of the smooth surface with iron wheels adapted to a single firm, in order to obtain uniformity in the manu
the work. Every line is then " smoothed " on stone ' facture. The cost of a shot will vary with the caliber 
wheels, and finally buffed and polished with crocus and weight of the charge, from about 1�d. to 2d. 
and rouge on leather and linen wheels. The essential The question whethtjr danger might be apprehended 
di1ferenee in cost and appearance between cut and frOID the sudden addition of a la.rge volume of hydroKen 

with. Others find no difficulty in its solution in the 
manner stated as follows by one of our correspondents : 

The prisoner says to the keeper : '" dome, we win go 

through room No. 2 ;  now we will go through ,my 
room No. 1, then No. 3, and so on as per diagram. In 
this way we go through all the 36 rooms once, and 
once only." W. P. MURPHY. 

Ridgway, Elk County, Pa. 
.. -. . ..  

Crown .reweI8 of' France. 
Since '�rance has been under :rep'ublican rule, the 

dispositf4n of state treasures has be�n ,a ·  subject of 
frequent discussion in her legislative haU�. At one 
time the . money obtained for· the crown jewels was to 
be applled to the' 

. f()Unding of trade schools, and the 
collectiqh was exhibited OIice in the Tuileries in order 
to help the met�l workers in setting up a special school 
for their apprentices. Now It i8 said that the products 
of the sale are to be turned into the treaSury. The 
whole collection is, not to be sold. Three objects are 
to go t� the melting pot, viz. , the ImPerial crown, 
the glaive of Louis XVIIL , and the j�ll,tive of the 
Dauphin. Several of the stories ' will ' be handed over 
to the Minera.logical Museum and the . School of Mines, 
to be used henceforth as specimens. A few objects 
will be preserved as curiosities, viz. , the militar.y sword, 
the reliqual'y brooch, the Regent diamond, the Ma�aFin 
diamond, the watch presented by the Dey of Algiers, 
the large ruby, the dragon pearl, and the badge of the 
Little Elephant of Denmark. The remaining treas
ures will be treated as if they were seized.for deb�, and 
will be sold by auetion in the Hotel Drouot,. 
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The Geological Survey o� New Jer.ey. 
We have received from Prof. Geo. H. Cook, State 

Geologist of New Jersey, three sheets of the topo
graphical map of the State, now in process of comple
tion. Each sheet is 27 by 37 inchAs in size. Seventeen 
sheets are to complete the State, of which thirteen have 
been issued, a�d the completion of the work is prom
ised in 1888. The scale is one inch to the mile, and the 
country is laid out in 10 foot contour lines, with special 
references to heights of points of interest. The work, 
now so near completion, is of the highest interest and 
value to all interested in the State of New Jersey. The 
execution of the maps is most excellent, the work being 
done by the well known firm of Julius Bien & Co. , so 
long associated with government map work. We also 
note th e receipt from the same survey of the agricul
tural station report, giving interesting statistics upon 
the sorghum plantation at Rio Grande, and the results 
attained by the diffusion battery in extracting sirup 
from the cane. This review of the well known experi
ment in northern sugar culture will be appreciated by 
'all sugar manufacturers and planters. 

.. 4 1 1 "  
Inj ury to the Brai ll . 

A most remarkable accident, illustrating the neces
sity of using the greatest care in fixing cutting tools in 
machines, is reported in Science. . While a wood turner 
of San Francisco was at work at his trade, a steel chisel 
became detached from a grooving machine, and struck 
him in the head, producing a fracture of the bones of 
the nose, and severely injuring the left eye, so seriously 
as to destroy that organ and necessitate ,its removal. 
After the removal of the eye, the surgeons found be· 
hind it a piece of steel 3% inches long, one inch wide 
at the center, and tapering to sharp points at the ends. 
One end was buried 1% inch in the brain. The velocity 
and force with which this chisel must have entered the 
brain may be imagined when it is stated that the drum 
to which it was attached was making 2, 300 revolutions 
a minute. The injury to the brain was not discovered 
until several days afterward, and the man died at the 
tenth day. 

Cleaning Cherry or A..h. 

As the proper cleaning and finishing of oak or cherry 
require considerable care and skill, it will be interest
ing to notice the practical treatment which the woods 
undergo under the hands of the woodworker. 

Cherry, as in tables, framing, etc. , is usually roughed 
off by the , planing machine ' and ivorked:· into its re': 
quired shape before finishing. " When, as in the case of 
a veneered door, the frame is ready for cleaning off, it 
is laid on and firmly fastened to the bench by strips 
cut in between the joggles, then carefully surfaced or 
leveled over with the fore plane. This is in itself a 
delicate operation, as the surfaces of the pieces must 
be exactly flush under a straight edge-that is to say, 
across the face stiles must be on the same level as the 
face of the rails, and the latter on the same level as the 
mullions ; in short, the surfaces must all be in the 
same plane and the stiles likewise s traightened. All 
lumps m ust be reduced, and great caution exercised to 
avoid sprawling corners. Use the plane with the grain, 
as the contrary works out holes, and causes more 
trouble with the smoother. This done, it is usual to 
smooth off with a closely set, well-sharpened plane, or, 
better still, a Bailey iron plane. Some woodworkers 
object to using the iron pliwe, as it marks the stuff, 
and causes much scraping afterward; but it . never 
breaks corners, and will work well against cross
grained stuff like tbis. Having finished smooth
ing, proceed to scrapA the surface with a scraper 
which will cut to a sbaving. Work carefully 
with the grain and take out all holes and rougb 
spots, especially near the joints. When scrap
in� across joints, bend the scraper with the 
hands, and avoid tearing up tbe grain on either 
side of the joint. Obliterate every imperfection 
noticeable before applying the sandpaper, 
which sbould be No. 1, and used with a broad, 
flat cork rubber. On no account sandpaper 
across the joints, as the grit in the sandpaper 
will score across the sE'nsitive surface, but work 
close to the end-wood joint and tben with the 
grain of the jointed stile or rail, as the case may 
be; Of course tbe result of the operation de
pends on the operator's skill, but an exceed
ingly neat job can be done with a little care. 

Ash 'is, perhaps, the most difficult of all the 
woods to clean, as tbe grain is of an open and 
straight nature, varied with a frequently recur
ri n g  tough cross spot. Like �herry wood after 
going through similar treatment, it shows a 
beautiful surface, whicb, being filled and var
nished or polished, looks rich and glos8Y, the 

LONDE'S lIIETHOD ' OF TIJUNG PHOTOGRAPHIC 
EXPOSURES. 

The process illustrated in the cuts is a development 
or improvement by M. A. Londe of M. Vidal's method. 
'ro make it perfectly accurate, a tuning fork is used to 
determine the absolute time. The tuning fork, as a 
measurer of time, 'is the only one whose accuracy can
not be questioned, and we believe that, instead of its 
being restricted to the hands of scien tists, it should 

f ,  r f  / J f./J .. J /  
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3.-REPRODUCTION OF THE SINOIDAL CURVE IN 
LONDE'S Jt[ETllQ]). 

A.-Beginning of the Impression. 
B.-End of the Impression. 

be used for our advantage in the interest of our re
searches . 

It will probably be objected that such metbods as here 
described cannot be used by every one. This is indis
putable, but it seems clear that to measure hundredths 
and thousandths of a second requires instruments of 
great precision, or else it is useless to occupy one's self 
witb such work. To m easure such small·  fractions of 
seconds by appl'oiimate methods appears to us as 

2.-REPRODUCTION OF A PROOF OBTAINED BY 
LONDE'S )[ETHOD. 

A.-Beginning of the Luminous Impression. 
B.-End of the Luminons ' Impression. 

of the same n ature as weighing milligrammes with 
gramme weights. As soon as these problems are at
tacked, the utmost precision is required. In this order 
of ideas, we have devised the following apparatus : 

.A registering cylinder is governed by a Foucault re
gnlator. On its end is placed a bright point, a nickel 
plated head of a nail, for example. The point and cyl
ip,(ier inove together. It i� , its displacement that we 
photograph. It moves behind a graduated screen 
pierced with a segmental opening (Fig. 1). The screen 

[FEBRUARY 19J 1887. 
The regulator is started, the stylus of the tuning fork 
is made to touch the paper, and the shutter is re
leased. 

The result of an experiment is here reprod uced 
(Fig. 2). The divisions of the dial and the trace, A 
B, left by the brilliant point are shown clearly. The 
light began to act at A, and ceased at B. On our 
sinoidal curve we now must determine to which places 
these two points correspond, and what time pas8Ad be
tween A and B. Nothing is simpler. The cylinder is 
turned by hand until the point is at A. Here the 
impression begins. We' trace therefore a line which cut.s 
the sinoidal curve, by moving the tuning fork along 
on its car. The point, A, is referred to the point of , 
intersection of this line and of the curve of sines. 
The cylinder is rotated until the point reaches B. 
We trace a second sine, which gives the point corre
sponding to B. The number of vibrations comprised 
between A and B must now be counted, to ascertain 
for what period tbe light has acted, to know tbe value 
of the time of exposure. In the experiment illustrated 
10 vibrations took place ; the tuning fork gave 250 per 
second ; the time of exposure was 10 250 of a second, or 
1-25 (Fig. 8). 

. In this method, combining graphic and registration 
methods, regulated movement is not required, as the 
law of movement of the cylinder is always known. 
The dial need not be divided with accuracy, as its 
graduation is only used to establish the positions. The 
method is really a simplification, while giving most 
acpurate results.-La Photographie Instantanee, by 
Albe1·t Londe. 

Protection oC Iron. 
M. De Meritens, in continuing his experiments upon 

tbe protection of iron, has ' obtained some further 
results, which seem likely to be of practical importance. 
The metbod of protecting an iron or steel surface by 
the electrolytic formation of a coating of the black 
magnetic oxide has already been taken up in France 
as a commercial process. Experiments in this direction 
have also been undertaken by the French arsenals, and 
are understood to bave led to satisfactory results. M. De 
Meritens describes his later researches in a note pre
sented to tbe French Academy, as follows : 

. .  When we submit a piece of iron to the action of the 
current in a bath of cold water, the formation of mag
netic oxide does not i mmediately take place. The 
sqrf�� of thE! Jll.etaUs in the first place coated with a 
layer of the protoxide of iron. T his is a body of which 
little is known at present. It has not been completely 
studied by any chemist. Berzelius undertook a pro
longed investigation of the substance, but he has 
never completed the work. Tbe protoxide is tbe least 
stable of the oxides of iron. If it is produced by pre
cipitation from a salt of iron, it is immediately con
verted into tbe sesquioxide. A shililar conversion into ' 
the higher oxide takes place when the protoxide formed 
upon the surface of the metal by electrolY8is is exposed 
to the air, or if the electrode is allowed to remain in 
the bath after tbe cessation of the current. If, how
ever, tbe sheet of iron coated with the protoxide is 
immed iately transferred to a bath contain ing a solu
tion of a suitable salt of some other metal, such as 
copper, silver, gold, or aluminuin, a perfectly adherent 
layer of this metal is immediately formed upon tbe 
iron. ' It is probable that tbe action is due to a partial 
redq�tton of the protoxide by hydrogen and the form
ation of an actual alloy between the two metals, both 
of whicb are at tbe moment in the nascent condition. "  

M .  De Meri tens exbib ited specimens o f  iron 
coa.ted by this process with the several metals 
named above. 

A. Candy Telnperanee Soelety. 

one dark and warm and the other light and 
elegant; . After sandpapering, rough spots are l.-LONDE'S lIIETHOD OF TIMING EXPOSURES.-A, BRILLIANT POINT,

. 

At a recent meeting of the Nineteenth Cen
tury Club, of New York City, Dr. Hammond 
addressed the audience on the subject of 
.. Brain Forcing ill the Education of Children. " 
Miss Tate, tbe principal of one of the city 
public scbools, refuted the idea of any brain 
inj ury,. resulting from the ordinary education, 
according to the school system. Candy she 
affirmed to he the evil in tbe daily life of a 
large proportion of the youthful maidens of the 
country. The Hour thinks the formation of a 
temperance society for controlling this particu.:. 
lar vice would seem to be as essential to the 
progress of the country as the suppl"eI!Sion of ' 
wbisky where men are concerned. In fact, 
cream caramels have never before been pre,; 
sented to the public under so fatal an aspect. 
A large gathering listened with evident satis
faction to the speakers of the evening. Among 
those present were Mr. and Mrs. Wm. Hamil
ton, Mr. and ,  Mrs. Stickney, Professor and Mrs. 
Boyesen, and Mrs. Bernard. The Marquise 
De Lanza and Mrs. Charles H. Stebbins re-seen by white blotches, and they can be easily 

scraped out as before. In these days, when pine is 
iilinost obsolete and tbe hardwoods growing in favor, 
it- is essential that their treatment Qe understood.
Qwen B. Maginnis in Milling News. 

is black ; the divisions are white. The cylinder is 
coverAd with smoked paper, over which an electric 
tuning fO,rk carrying a light needle point vibrates. 
A photographic apparatus is focused upon the dial. 

ceived the guests. 

IT is reported from Maine thll.t the Englisb sparrows 
are becoming acclimated, a.nd growing'white. 
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IlULTIPLE DRILLING nORlNE. 

We illustrate a special drilling machine made by 
Francis Berry & Sons, of Sowerby Bridge, England, 
this machine having been specially arranged, says En
ginee1'ing, for the use of manufacturers of vertical and 
horizontal boilers, steam cranes, portable engines, 
etc. 

As will be seen from the engraving, the machine 
consists of three double-geared radial drilling machines, 
each with a radius of-4 feet, each radial arm having 
a steel spindle 2 inches in diameter and a self-acting 
and hand feed range for a depth of 12 inches. These 
drills are bolted to a cast iron wall plate 14 feet 6 
inches long by 6 feet 8 inches wide, planed perfectly 
true, and with six T slots, equidistant, planed out, 

The frequency of accidents and loss of life arising 
from car-heating stoves is awakening public attention 
everywhere, and even railroad officials are beginning 
to realize the necessity for some safer means of warm
ing their cars than are now in use. The heating of 
cars by steam from the locomotive would seem to be 
the'most effective and the least objectionable method ; 
but railroad engineers are almost unanimous in their 
condemnation of the use of steam for the purpose. 

Mr. Chauncey M. Depew, President of the New York 
Central Railroad, in a recent interview said, in sub
stance, that steam could not be used on long tmins or 
for long distances. , ' 

Mr. Frank S. Bond, Vice-President of the five thou
sand miles of Chicago, Milwaukee, and St. Paul road, 

coal stove, inclosed in a wrought iron case, kept secure
ly fastened, was the safest and best plan yet devised 
for heating. The Pullman Car Company b.ave adopted 
this mode of heating on most of their drawing room 
and sleeping cars, and they have probably given the 
subject as much thought 'as any one. But, says our 
informant, there is another element very slightly less 
dangerous, than the car-heating stove. and that is the 
lighting appliances used in all passenger cars. The · 
reservoirs of the several lamps contain considerable oil 
or other inflammable substance, and, being suspended 
along the length of the car, some one or more are li kel y 
to be crushed in even a slight collision, and the danger 
from this cause is one that has not received the atten
tion it deserves. Electric lighting and steam heating, 

IMPROVED MULTIPLE RADIAL DRILLING MACHINE . 

and running from end to end. This plate carries the 
three drills, and by means of the T slots these drills 
can be moved into various positions. either vertically 
or horizontally, within the limits of the plate, to suit 
the work to be operated upon. 

The top dl'iving apparatus is also bolted to a wall 
plate with T slots from end to end, so that the driv
ing apparatus can be moved along to suit the varying 
position of the drills. 

. ,  . . .  
The (Jar Heating ProblelD. 

The recent accident at White River Junction has 
caused the passing of a resolution in the Connecticut 
Legislature, asking that the Committee on Railroads 
be instructed to make a thorough examination of the 
methods emp'loyed in h!3ating railroad cars in that 
State, and report whether legislation is necessary to 
secure greater security to the public. 

. 
confirms Mr. Depew in his statement. Mr. Depew, 
further referring to the difficulties attending car heat
ing, said that wealth awaits .the man who invents a 
remedy. He had thought of flreproof cars, but cop
clu�-ed thll.t they woul d not satisfy the public, for they 
must be constructed without much ornamentation, 
and " I know by experience, " says Mr. Depew, " that 
the pampered public will take the chances of burning 
to death in a luxuriously upholstered coach which holds 
$10,000 worth of inlaid woods, Iincrusta-walton de
signs, ornate carvings, frescoes, velvet carpets, and por
tieres, rather than insure their lives in a plain iron car 
that no incendiary could destroy. " 

In conversation with a railroad official of Providence, 
he tells us that car heating has been a subject of much 
study and many experiments in the �onstruction de
partments of most of the important railroads, and it 
has heretofore been cIaimed by the companies that the 

by means practically available under the present con
ditions of railway business, are among the most im
portant problems at present inviting the attention of 
inventors. 

As the adoption of fireproof cars has been suggested, 
we find, as long ago as 1851, Thomas E. Warren, of 
Troy, N. Y. , planned a metallic railroad car, which was 
illustrated in the SCIENTIFIC AMERICAN, August 23, 
1851, vol. vi. , p. 388, and the cut represents the car to 
be very graceful, equal in form and ornamentation to 
most passenger cars of to-day. We copy from the de
scription accompanying the engraving : " The posts are. 
made of wrought iron plates and constructed tubular, 
thus combining-great strength and extreme lightness. 
The panels are of lighter wrought iron plates than tlj.e" 
posts, and the roof is of sheet iron. The ear is lined 
with a non-conducting material, so as to render it cool 
in summer and warm in winter." 
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SCIENCE IN TOYS. 
VII. 

The student of , acoustics need not go beyond the 
realm of toys for much of his experimental apparatus. 
The various toy musical instruments are capable of 
illustrating many of the phenomena of sound very 
satisfactorily, if not quite as well as some of the more 
pretentious apparatus. 

Sound is a sensation of the ear, and is produced by 
sonorous vibrations of the air. It may be in the 

CL APPERS. 

nature of a m e r e  
noise, due to irregu" 
lar vibrations, like 
the noise of a wagon 
on the street, or it 
may be a sharp crack 
or explosion, like the 
cracking of a whip 
or like the sound pro
duced by the colli
sion of solid bodies. , 
The c l a p p e r s, or 

I bones, with which all 
boys are familiar, are 
an example of a class 
of toys which crel1te 
sound by concussion, 
and the succession of 
sounds produced by 
the clappers are ir-

egular, and clearly 
distinct from musical sounds. A succession of such 
sounds, although occurring with considerably fre
quency and perfect regularity, will not become musical 
until made with sufficient rapidity to bring them 

THJI CRICKET, OR RATTLE. 

within t h e  per. 
ception 0 f t h e  
ear a s a practi
cally continuous 
sound. The rat
tle, or c r i c  k e t, 
p r o d  \l c e s  such 
sounds. 

The w o o d e n  
springs 0 f t h e  
cricket snap from 
one rat.chet tooth 
to another, aA the 
body of the crick-

" et,iS��id.11$W'tiDg, 
"a�(fiili/H!;l� 

series of regular 
taps, which, taken 
all together, make 
a terrific n 0 i s e, 
having n o n e  of 
the charactei-i stics 

of mUllical sounds. That a musical sound may be made 
by a series of taps is illustrated by the buzz, a toy 
consisting of a disk of tiu having notched ed ges and 
provided with two holes on diametrically opposite 
sides of the center, and furnished with an endless cord 
passing through the holes. The disk is rotated by 
pulling in opposite directions on the twisted endless 
cord, allowing the disk to twist the cord in the reverse 
direction, then again pulling the cord, and so on. 

The zylophone and metalophone are examples of 
musical instruments employing free vibrating rods 
supported at their nodes. The zylophone. consists of a 
series of wooden rods of different lengths, bored trans
versely at their nodes, or points of least vibration, and 
strllng together on cords. The instrument may either 
be suspended by the cords or laid upon loosely twisted 
cords situated at the nodes. By passing the small 
spherical wooden mallet accompanying the instrument 
over the wooden rods, very agreeable liq uid musical 
tones are produ ced by the vibration of the rods, and 
when the rods are struck by the mallet , they yield 
tones which are very pure, but not prol onged. 

THE ZYLOPHONE. 

The cheaper forms of zylophone are tuned by slit
ting the rods transversely 'at their centers on the under 
side, by means of a saw, to a depth required to give 
them the flexibility necessary to the production of the 
desired tones. The rods are divided by the nodes into 
three vibrating parts, the parts between the nodal 
points and the ends being about one-fourth of the dis
tance between the two nodes. 

The metalophone is similar in form to the zylo
phone, but, as its name suggests, the vibrating bars 
are made of metar-hardened steel. The bars rest at 
their 1l6des on soft woolen cords, secured to the upper 
edges of a resonator forming the support of the entire 
series of bars. The resonator is tapered both as to 
width and depth, and serves to greatly increase the 
volume of sound� 

The resonator has a depth equal to half the length 
of a sound wave. When a bar is struck, its down-

THE METALOPHONlil. 

ward movement produces an air wave which moves 
downward, strikes the bottom of the resonator, and 

, is reflected upward in time"to re-enforce the outwardly 
mOYing air wave produced by the upward bending 
of the bar. 

THE BUZZ 

If, while the disk is revolving rapidly, its periphery 
is brought into light contact with the edge of a piece 
of paper, the successive taps of the teeth of the disk 
upon the paper produce a shrill m u

'
sical sound, which 

varies in pitch according . to the speed of the disk. 
Such a disk mounted on a shaft and revolved ra.pidly 
is known as Savart's wheel. 

It is ascertained by these experiments that regular 
. viurations of sufficient freq u ency produce musical 
8�mnds, and that concussions, irregular vibrations, and 
regulat· vibrations having a slow rate, produce only 
noises. , 1  

The metalophone yields a sweet tone, which is 
quite different from that produced by the vibration 
of wooden bars. 

The music box furnishes an example of the class of 
instrumentfj in which musical sounds are produced by 
the vibration of bars or tongues which are rigidly held 
at one end and free to vibrate at the other end. The 
tongues of the music box are made by slitting the 

MUSIC BOX. 

pins of the cylinder, which are distributed around 
and along the cylinder in the order necessary to secure 
the required succession of tones. The engagement of 
one of the pins of the cylinder with one of the 
tongues raises the tongue, which, when liberated, 
yields the note due to its position in the comb. 

The tongues are tuned by filing or scraping them 
at their free or fixed ends, or by loading them at their 
free ends. In this instrument the sonorolls vibt'ations 
are produced by the tongue, which itself has the 
desired pitch. 

' 

In reed instruments; the case is different. The sound 
is not emitted by the r�ed, but sonorous'vibrations are 
produced by air pulsations, controlled by the reed, 
which aets as a rapidly operating valve. The mouth 
organ, or harmonica, is a familiar example of a simple 
reed instrument. 

:MOUTH ORGAN, OR HARMONICA. 

When reens are employed in connection with reso· 
nl)ting pipes, as in the c8.lle of the reed pipes of an or:;. gan, the pipe synchronizes with the reed, and !Jl·eri
fomes the sound. When the reed is very stiff; it 
commands the vibrations of the air col umn, and when 
it is very flexible, it is oontrolle,d by the air column. 

The horn is a reed instrumen� in which the lips act 
as reeds, and the tapering tube serves as a reSollator. 

THE BUqLll. 

'
" "The ancient Pan dean pipes present an example of an 

�nstrul)lent . formed of a series of stopped pipe. of dii" 
fei-ent lengths. These pipes are tuned by moving" th� 
corks by which their lower ends are stopped, and tho 
air is agitated by blowing across the end of the tubes. 

PANDEAN PIPES. 

The flageolet is an open pipe in which the air is set 
in vibration by blowing a thin sheet of air through 
the air slit of the mouthpiece against the thin edge of 
the opposite side of the embouchure. The rate of the 

fluttering produced by the air striking upon the thin 
edge is determined by the length of the pipe of the 
instrument, the length being varied to produce the 
different notes, by opening or closing the finger holes. 
By comparing the flageolet with the Pandean pipes, it 
is found that for a given note the open flageolet pipe 
must be about twice as long as the Pan pipe. When 
all the finger holes of the flageolet are closed, it is then 
a simple open pipe, like an organ pipe, and, if com
pared with the Pan pipe yielding the same note, it iii 
found to be just twice as 1,ong as the closed pipe. If, 

FLA GEOLET • 

, while the holes are closed, the open end of the flageolet 
pipe be stopped, the instrument will yield a note an 
octave lower. These experiments show that the note 
produced by a stopped pipe is an octave below the SaYltrt deterlllined tbat the lowest note appreciable 

hy the ear is produced by from seven to eight complete 
viQl'8itipns p�r �nd, and the highest by 24,000 com
plete vibrations per se�nd. 

note yielded by an open pipe of the same length, and 
edge of a steel , plate, forming a comb, which is ai- the same as that obtained from an open pipe of double 
ranged with its teeth projecting into the paths of tl1e!l the. length. 
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The ocorina is a curious modern instrument, of much 
the same nature as the flageolet. It is, however, a 
stopped pipe, and shows how tones are modified by 
f()rm and material, the material being clay. It pro-

OCORINA. 

duces a mellow tone, something like that of a flute. 
The zither, now made in the forlll of an inexpensive 

and really serviceable toy, originatedin Tyrol. It con
sists of a trapezoidal sounding board, provided with 
bridges, and having 24 wire strings. 

. 

Its tones aPe harp-like, and with it a proficient player 
can produce . agreeable music. Much of the nature of 
the vibration of strings may be exhibited by llleans of 

ZITHER. 

this instrument. By damping one of the strings by 
placing the finger or a pencil lightly against its center, 
and vibrating the string, at the same time removing 
the pencil, the string will yield a note which is an oc
tave higher than its fundamental note. By examining 
the string closely, it will be ascertained that at the 'cen
ter'of the strihg there is apparently no vibration, while 
between the center and the ends it vibrates. The place 
of least vibration at the center of the string is the node, 
and between the node and the ends of the strings are 
the venters. It will thus be seen that the string is 
practically divided into t wo equal vibrating Begments, 
each of which produces a note an octave higher. That 
the note is !),n octave higher than the fundamental not ' 
may be determined by comparing it with the note of 
the string which is an octave above in the scale of the 
zither, 

By damping the string at the end of one-fourth of its 
length, the remaining portion of the string divides 
itself into three ventral segments, with two nodes be-, 
tween. 

The division of the string into nodes and venters oc
curs whenever the string is vibrated, and all ' of the 

DEVON CATTLE. 
If it be true that " self-color," that is, a uniformity of 

color in all parts of the body, is proof of antiquity 
of breed, then the Devons have decidedly a valid 
claim to be considered a strictly aboriginal race. Red 
is the true Devon color, though the shade varies from 
a rich dark to a pale chestnut. Animals marked with 
any other color are not considered true Devons. Natu
ralists consider the Highland Kyloes, one or two of the 
Welsh breeds, and the Devons the descendants, more 
or leRs> changed by crossing, soil, and climate, of the 
small Celtic breed, Bos longifrons. common on the 
island before and during the Roman occupation ; but 
which was superseded by larger varieties of the Bos 
urus or Bos primigenius introduced by the Danish and 
Teutonic conquerers of Britain. 

Certainly as far as history or tradition goes back. the 
northern part of Devon has possessed a breed of self
colored red cattle, whose compactness, general beauty, 
hardiness, activity as workers, and aptitude to fatten 
have flndeared them to their owners and won them a 
wide celebrity. The southern part of the county has 
had cattle possessing the same general characteristics 
of form and color ; but somewhat larger, coarser, and 
less active. In the northern part, the land is, in great 
part, poor, bleak; wet, and exposed ; while in the 
southern part the land is rich, and the climate more 
congenial. hence the difference is due to variations in 
soil and climate. though SOllle influence has probably 
been exercised by crosses of the old Somerset and Corn
ish cattle-both larger strains. Although for the. pa�t 
century great attention has been paid to improving the 
North Devons, no infusion whatever of the blood of any 
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For work, Devon' oxen are among cattle ' what 
thoroughbreds are among horses. In view of their 
size, they comhine more fi neness and ' strength of bone, 
more muscular power, Illore intelligence, spirit, and 
bottom. than oxen of any other breed. Their slanting 
shoulders fit them better for the yoke than beasts of 
any other breed, except, perhaps, the Herefords. The 
nearer any other breed appro,/Whes Devons in shape 
and action, the more valuable a.re they, according to 
weight, for the plow, the cart, or the wagon. Their 
uniformity in style, tlhape, and color renders them easily 
matched , and their docility, intelligence, and a.ctivity 
make them excellent working animals; . esp�ially on 
light soils or a hilly or rough country. 

At the great London Smithfield Fat Stock Show, the 
post of honor is always given to the Devons it's beef 
animals, and in the English markets their meat; Com
pact, sweet, marbled, and juicy, brings from· one to two 
cents a pound more than · that of any other breed; ex
cept the West Highland, and comparisons with other 
breeds go to show that on a given q ualitity and quality 
of food, they will make more beef than ' almost any 
other, Their bones, too, are very fine, and the amount 
of offal is small in proportion to the ,neat. When fat
tened f('Jr . the butcher, the Devon matures early, and. 
for its weight, is probably' the most profitable beef ani
mal in existence. 

It is likely that Devons were imported as long ago aR 
the last century into this country, especially into New . 
England, where working oxen of their type have long 
been more numerous than in any other section. But 
the earliest published records do not go back farther 
than the importation of Winthrop and Davenport. in 

DEVON COW. 

notes other than the fundamental are known as har- other variety; of cattle has .. been made, and as . Devon�, 1800 ; while the first really important early import,ation 
monics, and impart to the sound of the string its no improvement could be made by such means. I was that of Caton & Patterson, of Baltimore, in 1817, 

quality. In size, the Devons are medium ; but there is a great from which most of the recognized pure bred American 
By tuning the first two strings in unison, the vibra- difference between the ox, bull, and cow. The first, Devon herds have derived more or less of their blood. 

tion of one string by sympathy with the other st.ring full grown and in good working condition, will range Lately, Devons have taken a more prominent place 
may be shown. from 1,400 to 1 ,600 pounds live weight ; the second, than ever pefore at our fairs, and are steadily advanc

The string telephone, .  although not a musical instru- from 1 ,000 to 1.200 ; and the third, from 800 to 1,000. ing in popular favor, both for beef, dairy, and working 
ment, nor even a sound producer, exhibits an interest- Specimens sometimes exceed the greatest of these purposes. The publication of the " Devon Herd Book " 
ing feature in the conduction of sounds. It consists of weights, but they are above the average. With luxu- was begun in England in 1851, by Captain Davy, by 

two short tubes riant pastures and generolls feed the size increases, and whom it is still kept up. The " American Devon Herd 
or mouthpieces, it is found that Devons on the rich fields of the West Book " was established in 1880, and has since been pub
each covered at become larger than their congeners on the scanty pas- lished by James Buckingham, Zanesville, Ohio, u nder 
one end with a tures of New England. the direction of the American Devon Association.
t a u  t parchment Devons are the prevailing cattle in several districts Rural New-'Yorker. 
diaphragm, t. h e in the southern counties of England, and there are 
two diaphragms there a considerable ·number of dairy herds of the 
being connected breed. While there are several large milk and butter 
w i t  h a s t o u t records of Devon cows, they have, as a breed, never 
t h r e a  d .  B y  been famous for giving large quantities of milk ; but 
s t r e t  c h i  n g the their milk is rich'in quality, and Devonshire cream has 
thread so as to a world-wide reputation. It is said that a gallon of 
render it taut, a Deyon milk will yield . more butter than' . a  gallon of 
conversation may milk froni any other bl'eed . . except the Jersey. It is 
be carried on over only in comparatively. recent times that much atten
qpite a long dis, tion ha� oo�n paid to �he development of milking q uali-

TELEPHONE. tance, by talking ties in the Devon ; for in times past, the Devoh, like the 
in one instrument Hereford, was raised chiefly with a view to the develop

and listening at the other. The vibration of one dia- ment of the male for working purposes. Hence the 
phragm, due to the impact of sound waves, is trans- greatly smaller size ol the cow,- a point which shouid 
.mitted to the other diaphragm by the thread. decidedly be considered in ' speaking of her yield of milk. 
. In the toys illustrated we have a representative of In view of her hardineSs, her ability to pick up a liveli
the Savarl's .wheel in the buzz ; of the pipe organ in hood where a Short Horn. Holstein�Friesian, or any 
�he Pan pipes, the flageolet. and the mouth organ ; of of the larger breeds would starve, her docility of tem
.band instruments in the bugl e ;  and of th£! piano, harp, per under good treatment, and the comparati vely 
and other stringed instruments in the ·zither. . small amount 6f food · she ' requires, the Devon often . 

. G. M. a: gives a gQOd profit ill the dairy. 

.. ' .. ' . 
Nitrate of". Mercury ,Cor illlrgia.-s� . 

Dr. Edwin F. Rush, whose hOuse in Chicago has been 
despoiled by burglars eight times the past year, re
cen tly conceived a plan to play havoc with the marau
ders. claiming that the police have afforded him no 
protection. He has a fine home at Warren and Cali
fornia Aves. Three days ago the doctor placed tubes, 
containing fulminate of mercury, with nitrate of mer
cury, at all the windows. The poison, it was claimed; 
coming in contact with the skin of a human being, 
would cause blood poisoning. The raising of tbe 
windows was expected to explode the tubes and scatter 
the poison into the faces of the intruders. The facts 
came to ' the attention of t.he Fire Marshal, and , he 
ordered the doctor to remove his deadly tubes. The 
marshal explained that he would not allow the lives of ' 
his men to be imperiled in order that a house might 
be protected from burglars and sneak thieves. lIe 
thought that section 1 ,281 of the Municipal Code, . re
lating to the storing or keeping of any explosive in a 
building in the city, would cover the case. 
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1-22, 'titnfifit �mtritan. 
ENGINEERING INVENTIONS. 

A steam boiler has been patented by 
Mr. Elias B. Birge, of st. Panl, Minn. This invention 
relates to npright steam boilers designed more especially 
for fire engines, and provides for a novel construction, 
combination, and arrangement of parts, to effect a rapid 
generation of steam while ntilizing the fuel to the best 
advantage. 

it, whereby the expulsive force of g8l'es In the bottle 
will act upon the cork in a .dIrection in which It has 
little or no tendency to force the cork out. 

A plunger for oil well pumps has been 
patentoo by Mr. Edward P. Landas, of Titusville, Pa. 
A central tube has annular recesse2, with a packing 
placed arouud the tube and held in place at the bottom 
by a screw cap, a sleeve being adapted to slide on the 
tnbe. and a spring pawl pivoted to the sleeve and en
gaging with tbe annular recesses in the central tube. 

A steam engine has been patented by 
Mr. Charles Gibbs, of New York City. It has a cham
bered or hollow piston having valves in its ends, the 
valve in one end to remain closed and that in the other 
end to remain open durine: each stroke of the piston, in 
snch way as to cnshion the pistons as they approach the 
ends of their strokes, the construction being likewise 
snited for air and gas engines. 

A car coupling has been patented by 
Mr. Bush F. Laird, of Ocean Springe, Miss. Combined 
with the draw head and conpling pin is a support hav
Ing a spring-actnawd rest, the rest having its sides 
grooved, and pivot bolts for securing the support in the 
drawhead, with other novel features. it not being neces-

'. sary, with tbis coupling, for train men to go between 
the cars to conple or uncouple. 

A safety water gauge has been patented 
by M. William E. Roche, of Peabody, Mass. Combined 
with the casing aud a valve spindle, a valve having two 
stems is fitted loosely in the casing, one stem seated in 
the casing and the otber in the valve spindle, with other 
novel features, the parts being so arranged that, shonld 
the glass tnbe break, the valve will close and prevent 
the escape of steam or water. 

A 'cut-ofJ for steam en�ines has been 
patented �y Emilio Querol y Delgado, of Brooklyn, 
N. Y. Combined with the slide valve rod and eccen
tric rod are a slotted valve-operating lever connected 
with the rods, a movable fnIcrnm for the valve lever, 
and a governor driven by tbe engine and arranged to 
move the fulcrnm of the valve lever in ac("()rdance with 
the reqnlrements of the engine, whereby the stroke of 
the slide TIIlve will be regnlated by the load carried. 

• • •  
DCHANICAL INVENTIONS. 

A manipulating rod for bolts, etc. , has 
been patented by Mr. Joseph A. Conltaus, of Brooklyn, 
N. Y. The rod is formed of pivotally connected sec
tions, one of which has a shoulder or bearing portion 

. Arranged to be thrown against a sto\>, such as the casing 
of the bolt, to hold the rod and the device attached 

' .  th<rreto in a retracted position. 
A foot power h� been patented by Mr. 

"" Davld D. Camp, of Stonghton, WIs. Combined with a 
Clank arm attached to a shaft carrying the driving 
wheel, and a link having a series of apertures, with a 
swinging arm maile of two parts which can be adjusted 
to each other by a thumb screw, is a treadle pivoted on 
the swinging arm, with various other novel features, 
whereby a dead center is avoided, and the device Is 
applicable to a bench or stationary frame. 

• • •  
lIISCELLANEOUS INVENTIONS. 

A shirt has been patented by Mr. 
William A. Lawrence, of Newburg, N. Y. This inven
tion covers a novel method of making the garment, by 
improving the manner of nniting the bosom portions, 
whereby a neat, quick, and effective lacing or fastening 
is produced. 

A tambourine has been pa.tented by 
Mr. HenryHosens, of Brooklyn, N. Y. Combined with 
the rim, head, jingles, and their pins, is a second rim 
Bnd spacing tubular washers, whereby many more 
jingles can be nsed than is possible with the usual con
• truction. 

A harness loop has been patented 
by Mr. Thomas S. Alexander, of Meriden, Conn. It 
consists of a separate loop casting, in combination with 
a separate plate secured at one end directly to the body 
C88ting, the invention covering varions details and parts 
designed to furnish an improved article of manufacture. 

A casing for spittoons has been patented 
by Mr. Julius F. Langenberg, of New York city. It 
has a lid or cover hine:ed to the top of the casing, and 
connected by a rod with the hinged front of the casing, 
to keep the spittoon ont of sight when not in use, 
preventing access thereto by fiies, etc., and preventing 
all smeU therefrom in the room in which it Is situated. 

A combined blackboard and desk has 
been patented by Mr. George W. Weiss, of Brooklyn, 
N. Y. The board can be automatically turued upon its 

� 8!ds to present either face, and below the board, witbin 
the frame, is a hinged leaf, which is supported and 
looked when desired for use as a desk or table in an in
,clined or horizontal position. 

- A pocket corkscrew has been patented 
by Mr. Le Roy B. Half. of Englewood, N. J. This in
vention relates to a corkscrew wherein the screw is 
pivoted to a carrier sliding within the handle, so it can 
be folded and concealed within the handle, and the con
struction is such as to give compactness and portability 
when closed, and strength and efficiency when opened. 

A metallic printing block for electro
type and stereotype plates has been patented by ·Mr. 
John ;Fahnestock, of Brooklyn. N. Y. The invention 
'eonsists of clamps fixed on the block, with movable 

;. clamps simultaneonsly actuated by a key applied to a 
poet mounted in the block, whereby the plates may be 
lIrmly locked and conveniently released. 

A cartridge loader and crimper has been 
patented by Mr. Benjamin M. Badger, or Summerton, 
S. C, The machine has a charge guiding and cartridge 
loading cylinder, with a crimper arranged operatively in 
line, whereby a shell may be charged complete and 
crimped before removing it, the rcsult being accom
plished by simple devices, withont any complications. 

A combined coal elevator, screen, and 
loader has been patented by Mr. Lewis G. ScOfield, of 
Philadelphia, Pa. This invention covers the construc
tion and comhination of various parts in a machine by 
which the coal can be sboveled from the bin or yard 
into thc elevator, raised to the screen, screened, and 
discharged from the screen into a cart, only one shovel
ing being necessary. 

A type-writing machine has been pat
ented by Messrs. George W. Greene and Lewis P. 
Smith, of Smithfield, Ind. Combined with an impres
sion cylinder is a rocking inking ribbon support and 
mechanism, for rocking the ribbon support from the 
cylinder, with other novel features, the design being to 
make a type writ�r with comparatively few parts, and 
not expensive to manufacture. 

An anti-friction hand ironing machine 
has been patented by Mr. Frank Corbett, of New York 
City. Combined with the casing and rollers journaled 
therein are friction wheels pivoted to the sides of the 
casing and bearing npon the jonrnals of the rollers, in 
order to lessen the friction and wear of hand ironing 
machines, that they may be more easily operated and 
more dnrable. 

A dental plugger has been patented by 
Mr. Winfield H. :Baldwin, of Norwalk, Conn. It is a 
dental mallet in which is a cylinder, a revolving spindle 
and a spirally ribbed striker within the cylinder, with a 
spring arranged to act upon tile striker, and a studded 
thumb plate arranged to engage the spiral rib of the 
striker, by which the force of the blow can be regulated 
as desired. 

A duplex music box has been patented 
by Mr. Alfred Junod, of Ste. Croix, Vaud, Switzerland. 
It has two independent cylinders and two independent 
combs or groups of combs, one comb or group of 
combs for each cylinder, so that' a melody can be 
played by one cylinder on one comb, and the accom
paniment by the other on the other comb, or each 
cylinder can play a melody alone. 

A water filter has been patented by 
Mr. Robert L. Darragh, of New York City. This lnven
tion covers a novel construction and combination of 
parts in which a perforated spreader of convex form, 
with projecting nipples, discharges the water to be 
filtered near the nnder surface of the filtering material, 
there being upper tiltering and lower sediment cham
bers divided by a perforated diaphragm. 

A breast pump has been patented by 
Messrs. Henry Van Altena and Victor C. Vantwoud, of 
Brooklyn, N. Y. This invention has for its object to 
provide a convepient connection with the month piece 
and vacuum bulb of the exhaust bulb and its attached 
fiexible tube, and also to provide external means of 
destroying the vacunm of the pump, thereby gently 
releasing it from the fiesh. 

A system of blind nailing has been 
patented by Mr. David M. Balsar, of Duluth, Minn_ In 
carrying out this invention, the casing, base board, rail, 
or other woodwork is made in two or more sections, 
the first section applied being held by nails, screws, or 
other fastenings driven into portions concealed by 
parts afterward applied, and which are supported by 
the parts first secured in place. 

An ironin� board has been patented by 
Mr. John G. Breckenridge, of Springfield, Ohio. Com
bined with a board is a leg pivoted on one end, with a 
notcb in its upper eud, and a ·bar or key pivoted 
on the board for engagement with the leg to prevent the 
board from swinging down on the leg, making un iron
ing board that Is strong and simple, and can .b" com
pactly folded. 

A portable bath tub has been patented 
by Mr. Samu"l D. Freeman, of Fort Thomas, Arizona 
Ter. It consists of two sacks or pouches made from a 
light fiexible material, impervious to air and water, and 
connected to form a central water chamber and sur
rounding air chamber, wherein the sides are intended 
to be sustained by the action of the water npon the con
fined air. 

A wire hoop has been patented by Mr. 
Jacob C. Durling, of Marine City, Mich. It is an in
expensive device for locking wire hoops used on barrels, 
packages, etc., the fastening plate having two or more 
alternate offset portions, with apertures in their �ides, 
aud the central offset and end portions of the fastening 
plate underlapping the hoop ends and each resting 
upon the vessel. 

A grate has been patented by Mr. Ben
jamin F. Warren, of Boston, Mass. It has an outer 
stationary part with beveled seats on its front and rear 
bars, an inner part having front and rear inclined guid
ing snrfaces, teeth, and cam-bearing arms adapted to be 
engaged by cams on a supporting shaft, to provide for 
the rapid discharge of ashes, and the larger clinker, 
with the least possible waste of fuel, in all kinds of 
stoves and ranges. 

A retouching table for use in photo
graphy has been patented by Messrs. Charles L. Dun
ham, of Rahway, N. J., and George �. Hoffman, of 
New York City. It is 80 maqe that it can be conve
niently placed-and adjusWd for best ntilizlng the light 
attainable, and so the operative parts can be fOlded 
horizontally out of sight, for use as a parlor table or a 
working table, while the table may be used in cabinet 
form as a receptacle for lenses, etc. 

A. bottle has been patented by Mr. 
-'Paren England, of Aspen, Col. It has a bend or swell 
In Its neck on one side, and npon the other an Inward 
projection, with a bulged or engIarged chamber beneath 

A window screen has been patented by 
Mr. Michael H. Walsh, of Troy, N. Y. It is made in 
two sections, adapted to entel' and slide in parallel in
dependent ll'Oovee, thli8 permitting acceu to thll ont-

side without leaving the space occupied by the screens 
entirely uncovered, and there are means provided where
by any intervening space between the top of the screen 
and the bottom of the lower sash, when raised, is pro
tected from the entrance of insecta. 

A gate has been patented by Elsey B. 
Russell, of Bardstown, Ky. It is made with springs 
Instead of long weighted levers to balance the gate, and 
so that, by a slight pnll on the handle, the gate will un
lat.ch, and coiled springs will then operate to raise it, 
ceasing to act when the gate is balanced, or reaches its 
dead point, the gate being closed by the traveler'jmlJine: 
npon the handle on the opposite side of the gate after 
passing through. ' 

An adjustable plate holder for photo
graphic cameras has been patented by Mr. Erastus B. 
Harker, of New York City. Combined with sliding 
plate-holding bars are endless bands passing around 
pulleys and connected with the plate-holding bars, to 
cause the bars to move equully in opposite directions, 
thus centering the plate in the plate holder, the object 
being to render a plate holder already patented more 
convenient and reliable. 

An addition pencil has been patented 
by Mr. Chester R. Thompson, of Elberon, Iowa. The 
cylinder or case of the pencil is of the usual size, and, 
besides the usual telescopic lead holder, carries an indi
cator on which are consecutive numbers, the units and 
tens of which ;are made to appear at openings in the 
ease, on pressing the point of the pencil on the paper, 
in adding and pointing off the figures of a sum, in such 
way as to represent the progress of the addition. 

An apparatus for forming and dividing 
bombs or shells made of ice cream has been patented 
by Mr. Simeon JuHen, of Nice, France. The invention 
consists of a receptacle or mould having in its.interior a 
mechanism or device for cutting ice cream into email 
pieces by the use of an explosive charge, the charge 
producing a colored light before explosion, and the 
moald having feet and handles for convenience in setting 
it on the table and moving it from place to place. 

NEW BOOKS AND PtmLICATIONS. 

A PRACTICAL HAND-BOOK OF PUMP CON
STRUCTION. By Philip R. Bjorling. 
E. & F .  N. Spon : London and New 
York. 

This modest manual is very comprehensive in Its 
scope, while still quite elementary in its descriptions, 
which are accompanied by numerous well made illustra
tions. The remarks on designing pumps, on materials 
of which pumps should be made for differcnt kinds 
of liqnids, and on various classes of pump valves, .how 
an extended practical experience by the author in this 
line 01 mechanics • 

THE PUMP CATECHISM. By Robert 
Grimshaw. New York : Practical 
Publishing Company. 

This book is uniform in style with the Steam Engine 
Catechism of the same author, and is written rather for 
runners, owners, and makers of pumps than for pro
fessional men. It sets out to show how to take down, 
set np, adjust, and run any of all the principal 
types and makes of pnmps in nse. 

ELEMENTS OF GEODESY. By J. Howard 
Gore. New York : John Wiley & 
Sons • 

In the historic sketch which forms the first chapter 
of this work, the author gives interesting details of 
many measnrements, in different countries, through a 
period of over three hundred years, for the determina
tion of the length of a degree. Reference is made to 
some of the best topographical work thus far done in 
Europe, with a portion of which the writer was himself 
actively connected, subsequently holding a position in 
the United States Geological Survey. Snbsequent 
chapters treat of instruments and methods of observa
tion, . base measurements, field work of the triangula
tion, theory of least sqnarEs, calculation of the triangn
lation, and formulre for the computation ' of geodetic 
latitudes, longitudes, and azimuths • 

THE NEW YORK AND NEW JERSEY DI
RECTORY OF STEAM USERS AND 
USERS OF MACHINERY. New York : 
The J. N. Mills Publishing Co. 

This book is a bnsiness directory c.overing the States 
of New York and New Jersey, the contents being ar
ranged hy city and town alphabetically, and giving 
names, bnsiness, location, and number of boilers nsed 
in each establishment. To any one seeking to furnish 
supplies or to introduce new inventions in shops of 
various kinds, it will alford a ready reference hand
book. 

ENTERTAINMENTS IN CHEMISTRY. By 
Harry W. Tvler, S.B. Chicago and 
Boston : Interstate Publishing Co. 
Pp. 79. 

This littie work presents typographically a most 
attractive appearance • .  It treats in a very lucid way 
of simple experiments in chemistry, Its style being 
more popular than is nsnal in this class of book. 
Its table of coutents gives a good idell of the 
style of treatment adopted. " Some experiments with 
an Invisible gas " (carbon dioxide) begin the booIi:; 
the gases wbich form the air; the chemistry of the 
candle; combustion and explosion; a glass of water; 
the solution of metals; sulphur; hydrogen: ammonia: a 
visible gas (chlorine) ; soap; and the chemistry of yeast, 
are the remaining subjects, in their order of treatment. 
We can commend the book as a source of information 
to all beginnt'rs in chemistry, and welcome it as an ad
dition to the literature of experiments in science. 

Received. 
COCOA AND CHOCOLATlll. A short history of their pro

duction and nse. Walter Baker & Co., Dorchester, 
Mass. 

AN ELEMENTARY COURSE IN PRACTICAL ZOOLoGY. By 
Buel P. (Jolton. Boston: D. C. Heath & Co. 

USEFUL HINTS AID> INF<ffiMATION FOR STEAM USERS. 
New York: The J. N. Mills Publishing Company. 

A MANUAL OF LITHOLOGY. By Edward H. Williams. 
New York: John Wiley & Sons. 

THEORY OF MAGNETIC MEASUREMENTS. By Francis 
E. Nipher. New York: D. Van Nostrand. 

THE FOREST WATERS THE FARM. By M. Antonin 
Ronsset. T.ranslated by Rev. S. W. Powell. New 
York: Forest a,<d Stream Publishing Co. 

The charge for InBerlIbn under this head is One Dollar 
a line for each in861'tlbn ; about eight W()rd8 to a liM. 
Adverti8ement8 muat be rece;ved at publica/Ibn qjJlce 
a8 early a8 Thur8day morning to appeal' in nea;t iB8ue. 
The new " Trautwine's Curves " is an exceptionally 

handsome book. Engtnuring NOWIl. July 3, 1886, says it 
" Is probably the most complete and perfect treatise on 
the single subject of railroad curves that Is published in 
the English language." 

For Sale-Ivory bntton works. Large, well lighted 
building ; 20 H .. P. engine: capacity, 200 gross per day: do 
ing splendid business ; plenty of cheap labor. Price 
only $.1,000. Address T. Bergy, Caledonia, Mich. 

Wanted-A pushing man, capable of taking charge 0 
a shop for building engines. A line chance for a skilled 
mechanic. Address, with references, etc., lock box 17 
York, Pa. 

Blake's Improved Belt Stnds are the best fastening 
tor J.eather and Rubber Belting. Greene, Tweed & Co. 
83 Chambers St .. New York. 

Important to Manufacturers-A party well and favor 
ably known to the hardware, metal, and steam IItting 
trade. of tbe country desires to take the sale of special 
ties in those lines. Is prepared to make advances on (Ie 
sirable goods. or :ftnancbtlly assist manufacturers desi.r
Ing representation in New York and by travelers through 
the country. Address, for one month, C., box 3641, Pos 
Office, New York. 

Wanted-Tool agents in shops. Outfit free. E. H. 
RandaJl & Co., 154 Lake St., Chicago, IiI. 

Wanted-A second-hand Boomer or Bushnell wine or 
cider press, in good condition. State size, price. and 
where it can be seen. Address H. B., P. O.-box 773, New 
York city. 

N"UJgara Steam Pump. 20 'years before the pnblic. 
Always IIrst premium. Adapted for all purposes. 
Norman Hubbard, Manufacturer, BrooklYD. N. Y. 

Cotton Belting, Linen Hose, Piston Valve Rod 
PacklnlC. All kinds of Mfrs. supplies. Greene, Tweed &; 
Co .. New York City. 

Link Belting and Wheels. Link BeItM. Co., Chicago. 
The Railroad Gazette, handsomely illustrated, pub

lished weekly. at 73 Broadway, New York. BP<IOimen 
90ples free. Send for catalogue of r�i1road books. 

Protectlbn for Watche8. 
Anti-mal(lletic shields-an absolute protection from all 
electric and magnetic Inlluences. Can be applied to any 
watch. Experimental exhibition and explanation at 
" A nti-Magnetic Shield & Watch ease Co.," 18 John St., 
New York. F. S. Giles. Agt., or Giles Bro. & Co., ChlC8l(o, 
where full assortment of Anti-Magnetic Watches can 
be bad. Send for full descriptive circular. 

Woodworking Machinery of all kinds. The Bentel & 
Margedaut Co., 116 Fourth St., Hamilton, O. 

Guild & Garrison's Steam Pump Works, BrQoklyn, 
N. Y. Pumps for liquids, air, and gases; New catalolCue 
now ready. 

Concrete patents for sale. E. L. Ransome, S. F., Cal. 
The Knowles Steam Pump Works, 44 Washington 

St .. Boston, and 93 Liberty St., New York. bave just is
sued a new catalogue. In which are many new and im
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge ou application. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Nickel Plating.-Sole manufacturers cast nickel an

odes, pure nickel salts, polishing compOSItions, etc. tl00 
"lAttle Wonder." A perfect Electro Plating Machine. 
Sole mauufacturers of the new Dip Lacquer Krlsta1ine. 
C()mplete outllt for plating, etc. Hanson, Van Winkle &; 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modem design. New Haven Mfg. Co., New liaven, Conn. 

Supplement Catalogne.-Persons In pursuit of infor
mation of any special engineerin2', mechanical, or Beien· 
tlllc subject, can have catalogue of contents of the SOl
.NTII'IC AMERICAN SUPPLlllMlllNT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechaniCS, and physical 
science. Address Munn & Co .. Publishers. New York. 

Planing and Matching Machines. All 'kinds Wood 
Working Machinery. C. B. Itogers & Co., Norwich, Cohn. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram· 
ways. Trenton iron Company, Trenton, N. J. 

Iron, Steel, and Copper Drop Forgings of every de
scription. Billings & Spencer Co'! Hartford, Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boller Coverings. We make pnre 
asbestos I!'oods of all kinds. The Chalmers-Spence Co. 
(19 East 8th Street, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St .. New York_ 

60,000 J!)mertlQn'8 1886 W' Book of superior saws, with 
Supplement, sent free to all Sawyers aud Lumbermen. 
Address Emerson, Smitb & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Hoisting Engines. D. Frisbie & Co., New York city. 
.. How to Keep Boilers Clean. " Send your address 

for free 88 page book. Jas. C. Hotchkiss, 93 John St., N. Y. 
The Holly Manufacturing Co., of Lockport, N. Y., 

will send their pamphlet, describing water works ma
chinery. and containing reports of tests, on appllcation_ 

Manufactnrers' Advertising Burean. Benj. R. West
ern, Treas., 8 Broad St., N. Y. Managers : of adverti8l111t 
for firms. 20 years' experience. 

Astronomical Telescopes, from 6'1 to largest size. Ob
servatory Domes, aU sizes. Warner & Swasey, Cleve
land, O. CANADA: ITS HISTORY, PBODUCTIONS, AND NATURAL 

RESOURCES. By Hon. John Carling, Minister of Split Pulleys at low prices, and of same strength and 
Atlricultnre, C&nada. Department of Agriculture appearanoe aa Whole Pulleys. Yooom & Bon'8 Shafting or canada, Ottawa. Works, DrInker St., Philadelphia, 1'a. 
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HINTS TO CORRESPONDENTS. 
Name. and Addre •• must accompany all letters. 

or no attention will be paid thereto. This is fqr our 
informat!on. aud not for publication. ReCerence. to former articies or answers should 
give date of paper and p� or number of question. IntIllirie. not answered III reasonable time should be repeated ; correspondents will bear in mind that 

, some answers require not a little research. and. 
thOugh we endeavor to reply to all, either by letter 
or in this department. each must take his tum. 

Special WrUten luCormation on matters of 
personal rather than general interest oannot be 
expected without remuneration. 

SclentUic American Sopplement. referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
prlce. 

Minerai . sent for examination should be distinctly 
marked or labeled. 

(1) .T. C. M. asks how kerosene oil can 
be made a red color. A. Use the extract of alkanet 
root. sold under the trade name of alkanlne. or make 
your own extract and color with that. 

(2) P. V. I. asks (1) what receipt there 
is for making magic wire solder. A. Magic wir� solder 
is ordinary strip solder. As fiux for iron or braSd sur
faces you may use the following : Dissolve 38 much 
zinc chloride as possible in one part of alcohol and then 
add one OIInce glycerine. 2. A receipt for making a 
liquid glue or cement for mending wooden, glass, or 
china ware. A. See the artide on cements contained in 
.SCIENTIFIC AMERICAN SUPPLEMENT. No. 158. 

(3) H. C. asks (1) what preparation to 
,put in any common ink. especially India ink. so 
it can'be used for a hektograph. A. Mix with glycerine. 
2. How to make black hektographic ink� A. Use a 
strong aqueous solution of soluble aniline black. in the 
proportion of about 1 to 5 or 7 of water. It must be a 
saturated solution, rather thick. 

(4) A. S. as�ks : Is there any chemical 
or bleaching process known, by which dark colored 
animal hair can be !(iven a bright color. say dark 
brown to light brown. or dark gray to light gray � A. 
Yes. Use hydrogen peroxide. See the articles on this 
subject contained in SCIENTIFIC bEBICAN SUPPLE
MENT. Nos. 184 and 339. 

(5) G. A. L. asks a formula for making 
modeling wax. A. Use white wax, which is melted 
and mixed with lard. In working it. the tools and the 
board or stone are moistened with water. to prevent it 
adhering; it may be colored to any desirable tint with 
dry color. 

«(\) H. W, . 9! �rites : . A farmerw :ishes to 
know how to c!instrucf a cheap imd easily handled 
ruter for water"- A. Use two stone pots or jars. as 

shown in the accompanying 
engraving. the bottom one 
being a water jar with side 
hole. if it can be procured; 
otherwise. if no faucet can be 
used, the top jar can be re
moved to enable the water to 
be dipped out. The top jar 
must have a hole drilled or 
broken in the bottom. and a 
small fiowerpot saucer inverted 
over the hole. Then fiJI in a 
layer of sharp clean sand, 
rather coarse. A layer of 
finer sand. a layer or pulverized 

charcoal with dust blown out, then a layer of sand, 
the whole occupying one-third of the jar. 

(7) .T. H. F. M. asks : 1. How long 
could a man live in pure oxygen ' A. It is not defi

e nltely known how long a man would live in pure oxy
' g'en. 2. How long do the pearl divers hold their breath. 

·a.nd would it make any difference if they breathed oxy
gen instead of air? A. It would probably enable them 

. to bear a longer immersion if they filled their lungs 
With oxygen before descending. A minute to a minute 
andJ a half is a fair period of immersion. 3. Is 
there any cure for a horse that is subject to colic' A. 
No general remedy can well be prescribed, as colic may 
arise from a variety of causes. Castor oil and lau· 
danum are often recommended. 4. What is the pres
sure of water at the moment of freezing? A. Water in 
freezing can exert a pressure probably not less than 
that of 4,000 atmospheres. 5. What would be the effect 
if it was confined so it could not expandf A. If pre
vented from expanding. it will not freeze except at 
very low temperatures. 

(8) C. W. S. asks : 1. What is the ex
plosive force per square inch of two cubic feet of hy
drogen gas and one cubic foot of oxygen gas, making 
three cubic feet of the two gascs, at atmospheric pres
sure1 A. The theoretical pressure from the gerfect and 
instantaneous explosion of hydrogen and o;xygen gases 
without compression is probably nearly 2OO poundB per 
square inch. A much less pressure is obtained in prac
tice. 2. How long will it take a. cheap battery of one 
cell such as described in SOIENTIFIC AMEBICAN of 

· .April il. 1885. to decompose one pint of water, porous 
cup heingtwo inches diameter inside and six inches 
high? How long with six cells 1 A. The decomgosition 
of water by one or six cells. as described, is a very slow 
process. It will possibly require several weeks to de
compose a pint. 3. Is there any substance that mag
netism cannot act through1 I notice watches adver
tised as anti-�etic. A. There is no substance that 
will insulate a mal:llet. Watches are protected by iron 
cases or iron lining within the case, the substance 
thereof arranged to have possible magnetism of differ
ent parts balance each other. 4. Which is best for the 
hattery-wron!(ht or cast iron tnrniIlgs 1 A. Cast iron 
borings or turnings. 

(9) H. O. G. asks : 1. If a thermo-elec
tric pUe can be used to a good advantage as a ther
IllOilIeter III C)Onnection with a l!ell8itlve galvanometer' 

If so. how' If not, can 10U explain how the tempera
ture outside may be indicated inside the house without 
too great expense' A. The thermo-electric pile indi
cates. in connection with a galvanometer, differences in 
the temperature of its two faces only. We do not 
see how it could be used as suggested. There is a com
pany in this city who put up thermometers designed to 
indicate the temperature of distant places. 2. Will the 
expansion and contraction of zinc rod8 be greater if 
they are alnalgamated than if not ? And in what pro
portion can zinc and mercury be melted together to 
form a solid� A. We have no knowledge of the re
lative expansion of amalgamated or unamalgamated 
zinc. The former i8 extremely brittle. and would pro
bably ' expand the most. A great deal of mercury is 
taken up before Iiqu<lfaction by zinc. but it continually 
tends to separate from it. 

(10) M . .T. H. asks : A porter here takes 
care of some lamps-ruling. lighting, etc. He has been 
found fault with for failure, so he says, to wi;>e the 
bowl proper of the lamp after it has been filled. This, 
however, he has done regularly. he says. and claims 
that the oil on the bowl is not due to· carelessness, as 
charged. but to condensation of the vapor of the oil 
after the lamp has stood some time, or been in use. Is 
he correct as to the cause of the oil on the bowH A. 
Kerosene oil ..  creeps," as it is called. by capillary 
action. and will often cover the outside of a lamp with 
oil, even though the same is taken good care of. Ca
pillarity. and not condensation, is the force involved. 
Your party is probably taking every Care of the lamps. 
Try the effect of wiping one off yourself. Perhaps he 
fi1l8 them too full, or neglects to turn the wicks below 
the brass when the lamp is not burning. 

(11) A. W. R. asks : What are the poor
est conductors of heat? A. Glass and porcelain are 
very poor conductors; All porous bodies are the 
8ame. 

(12) C. F. .T. writes : I would like to 
know how to make a rnbber paste for patching the 
bellowR of a camera which has cracked at the corners. 
80 that there are several 8mall holes through whicl .t!(nt 
gets in and . fogs . the negatives during exposure. A. 
Try some of the liquid glues. These !(ive good results. 
Or try a solution of gntta percha in bisulphide of 
carbon. 

(13) E . .T. R. asks : 1. How many pounds 
of insulated wire will be necessary for field magnets 
and armature in dynamo described in SUPPLEMENT, 
No. 161 ' Also. if it should be of any particular brand. 
A. About 5}2 pounds in field and J-2 pound in armature. 
2. How can tempered horseshoe shaped steel. about 3 
inches across. be permanently magnetized on a large 
aynamof Poles are a greater distance apart. that is. I 
cannot. put poles of Jlmall horseshoe on two different 
poles of dynamo. A. You might run two _bars of iron 
from the two poles of the dynamo magnet to the poles 
of your smaller one. This would give you some effect. 

(14) S. C. H. asks j Must the secondary 
coil in a telephone transmitter be wound to about the 
same number of ohms resistance as the bobbin over 
the bar magnet in the receiving instrument. to get the 
best results. and also'do they require to be wound to a 
higher resistance for long distanCtl telephoning � A. 
The secondary coil in the induction coil of a telephone 
transmitter is wound to 80 ohms in the Bell Company's 
instruments and to 250 ohms in the Edison instruments. 
The receiver coil has about 80 .  ohms resistance. They 
are wound the Jl8Il1e for all ordinary distances. ' They 
need not be wound to the same resistance. 

(15) W. F. T. asks : Does a horse hair 
turn to a worm in water' 1f so, why does it do it, A. 
It does not do it. 

(16) M. asks : Will you be kind .enough 
to answer in your paper, how many and what are the 
primary colors � A. Seven is usually accepted as the 
number-':violet. indigo, blue, green. yellow, orange, and 
red-but several scientists have proposed three as be
ing really the primary colors. 

(17) H. y. asks : Will you please oblige 
me by answering a few questions in SCIENTIFIO AMEBI
CAN�. 1. Will naphtha gas explode by an electric spark' 
A. Naphtha gas mixed with air forms a mixture that 
will explode by the electric spark. Naphtha gas alone 
will not. 2. What heat will naphtha evaporate aU A. 
At various temperatures, according to its manufacture. 
from 1000 Fah. upward. 8. ' What heat is naphtha dan
gerous at? A. It is dangerous at all heats if near a 
fire of any kind. 

(18) .T. G. asks if there is an instrument 
that measures, accurately and instantaneously, distance. 
that Is within the range of vision, from point to point 
on water or on shore. or from shore to a point at sea. 
or 'Dice 'DerBa. A. Various instruments called stadia 
have been invented for effecting this purpose. An ob
ject of approximatcly known size must be present at 
the point whose distance is to he determined. to serve as 
a base line. 

(19) .T. P; H. S. asks how to color bil
liard balls. A. For red, macerate cochineal in vinegar. 
lind boil the . balls in the Iiqllid for a few minutes ; 
for blue, immerse for a short time in a dilute solution 
of indigo cllrmine: for yellow, immerse for a few 
minutes in water containing a little stannous chloride 
(protochlorlde of tin). afterward in ·8 hot strained de
coction of fnstic; for violet, dye red first. then immerse 
for an instant in s�lution of indilto carmine; for green. 
dye first yellow. and afterward dip into solution of 
indigo carmine. Or use the aniline colors in solution 
without mordants. 

(20) A. L. B. asks : What can be ap
plied to rubber stuffs, like Yllhber bands, to keep them 
from rotting' A. We know of nothing except to keep 
them clean: oil or grease is very 'destructive to rubber. 
2. What is the best way to prevcnt a fiute being in
jured by thc weather' A. A fiute must be carefully 
kept. and is liable to suffer from any. abrupt changes 
in the weather. and so should be preserved in chamois. 
We know of no better advice to give yon. 

(21) H. I.-Our imports of merchandise 
·for the ealendar. year 1886 were 8863.417.210. Yon ask 

how much the· .. workfug class would earn on these 
goods if made here, and not imported " 1 A consider
able portion of the imports are of natural products. 
grown. not made, and that could not be grown 
here under favorable conditions. Probably oue
half. however, represents manufactured products 
that ; really come into competition with those made 
by our own mechanics. How' much more our workers 
would make by producing all such goods here. is 
a question that lies at' the bottom of all tariff dis
cussion. and which. consequently, we cannot be ex' 
pected to enter upon in this place. If it were possi
ble. however. for us to make all these goods ourselves. 
and thus · shut out foreign manufactllrers from . our 
markets. is it likely that we could contin ue selling 
our prodllcts in foreign markets, as at present? Al
thongh our imports for 1886 were so large. our exports 
for the same period were still greater. reaching 
$718.289.666. 

(22) C . .T. H. R. asks : Can you tell me 
where to find a receipt for the Ink used to re-ink type 
writer ribbons? A. Take of aniline, either black, blue, 
or violet. J-2 ounce, alcohol 15 ounces. concentrated gly
cerine 15 ounces ; dissolve the aniline in the alcohol and 
add the glycerine. 

(23) A. C. S. A. asks : How far does 
Maud S. step when trotting her besU A. Shc strides 
about 19 feet. 

(24) C. H. K. asks the process of stuffing 
a deer's head. A. We call send you Batty's ,. Practi
cal Taxidermy and Home Decoration " for $1.50, which 
will give you full ·  information on this subject. It 
would require too much room for a place in this column. 

TO INVENTORS. 
An experience of forty years. 8IIll the preparation of 

more than one hundred thousand applications for pa
tents at-home and abroad, enable us to understand the 
laws and practice on both continents. and to possess un
equaled �ilIties for procuring patents everywhere. A 
synopsis of the patent laws of the United States and 1111 
foreign countries may be had on application. and persons 
contemplating the securing of patents, either at home or 
abroad. are Invited to write to this 01l\ce for prices, 
which are iow, In accordance with the times and our ex
tensive facilities for condnctlng the business. Address 
MUNN & CO .. office SCIENTIFIO AMERICAN. 861 Broad
way. New York. 

INDEX OF INVENTIONS 
For which Letter. Patent of' the 

(Jnlted State. were Granted, 

February 1, 1887, 

AND EACH DEARING THAll.' DATE. 
I See note at end of list about coJftes of these patents.) 

Acid by tbe ala of waste steam, obtaining sul-
phUriC, H. J. P. Spreugel . . . . . . . . . . . . . . . . . . . . . . . . 867.107 

Advertising cards. device for displaying. 
Stonitsch & Sweet . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3Ii6.805 

Aerial .hip, M. Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  356,743 
Agricultural machine •• seat for. G. Banks . . . . .. . . . . 357,059 
Alarm for the protection of graves, Farnham & 

Askew. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,756 
AutomatiC brake. B. C. Rowell . . . . . . . . . . . . . . . . . . . . . .  866,794 
Awning J. Green berg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3[.6,838 
Bag holder. H. A. Murtolf . . . . . . . . . . . . . . . . . . . . . .. . . . . . 356,780 
Bag or pocketbook fralnes. fastening for, C. Blust 856.915 
Balance, chemist's, assayer's, and . prospector's. 

Altwood & Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357.]89 
Bath. See Foot and sit. bath. 
Bed bottom. spring. A. S. Clark. . . . .  . . . .  . .  . . . . . . . . . .  3m ,064 
Bed, folding. T. L. Odell . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  867,023 
Beehives. honey section for, D. K. Barnhart . . . .. . . 356,817 
Beer. apparatus. for forcing. W. Raydt . . . . . . . . . . . . .  867,001 
Belt for driving machinery, M. Qandy . . . . . . . . . . . . . . 856,933 
Belt or band for driving machines, M. Gandy . . . . . .  857,1177 
Bench and ironing table, combined, D. H. Weller. 866.!lO9 
Bending angle and other' bars. macbine for. W. 

Toepfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357,160 
Billiard table leveler. P. Bacher . . . . . . . . . . . . . . . . . . . . 866.816 
Binder. newspaper. C. H. Sanford . . . . . . . . . . . . . . . .. . .  357,042 
Bit. See Bridle bit. 
Blackboard and desk. combined, G. W. Weiss.. . .  856.9011 
Blackboards. etc., coinposltlon for making. J. D. 

lIlmack . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . .  . . . .  . . . . . . . . .  356.826 
Blank feeding mechanism, E'. H. Richards . . . . . . . . . 866.893 
Blanks, machine for cut.tlng off and pointing or 

threading, Beecher & Whiting . . . . . . . . . . . . . . . . . . 856.818 
BlOCk. See Hor6e block. Prlnter's block. 
Board, Bee Game board. Plano sound boa-rd. 
Boller. See Matlne boiler. Steam boiler. 
Bolt. See Shil.klng bolt. 
Bonnet pin, I. E. N8l(le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  357.1m 
Book support. J. H. Ferguson . . . . . . . . . . . . . . . . . . . . . . .  356.826 
Boot, felt, D. F. Messer . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .  867.158 
Boot. felt. E. Roos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357.089 
Boot or shoe stretcher. L. Nottingham . . . . . . . . . . . . 357,181 
Boots or shoes. spring heel for. G. C. Buch . . . . . . .  3.'\7,062 
Bottle • .  P. England . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  357.078 
Bottle holder. C. A. Tatum . . . . . . . . . . . . . . . . . . . . . . . . .  356,900 
Bottles, apparatus for capsulat.lng. J. A. Nater-

mann. . . . . .  . .  . . . . . .  . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . 856,888 
Box. See Gutter box. KnoCkdown box. Letter 

box. Paper box. 
Box or case. C. W. Boman . . . . . .  ; . . . . . . . . .. . . . . .  " . . . .  356,!179 
Brace. See Vehicle body brace. 
Bracket. See Curtain rod bracket. 
Brake. See Automatic brake. Car brake. 
Bridle, J. K. Hotze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 357,008 
Bridle bit. A. Buermatin . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  866,918 
Bridle blt, A. S. Johnston . . . . . ... . ... . . . . . . . . . .. . . . . . . .  366,942 
Brooni boldlng rack, Altman &; Mooch . . . . . . . . .. . . . .  867,057 
Buckle. E. Marx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856,772 
Burner. See Lamp burner. Refuse burner. 
Burnlsblng machine, C. J. Addy. . . . . . . . . . . . . . . . . . . .  356,911 
Burnishing machine, G. B. Kelley . . . . . . . . . . . . . . . . . . 856.942 
Butter worker, Oarter & Wightman . . . . . . . . . . . . . . . . .  856,9:U 
Butter worker. E. S. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366,791 
Button, E. D. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SII6,!128 
Button, F. Hosser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.768 
Cablpet for paper sheets and b8jfs. J. A. Pritch-

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  366,784 
Camera. See PhotographiO camera. 

Cans. machine for washing. Talley & RaPP . . . . . . . . a6i,ll49 
Car brake. R. Randolph . . . . . . . . . .... . . . . . . . ... . . .. . . . . . 866,'1110 
Car coupling, W. L. Albright . . . . . . . . . . . . . . . . . . . . . . .  366,972 
Car coupling, M. Fennell. . . . . . . . . . . . . . . . . . . . . .. .. . . . . 366,982 
Car coupling, W. F. HalL.  . . . . . . . . . .. . . . . . . . . . . . . . . . .  866,768 
Car coupling. B. F. Laird . . . . . . . . . . . . . . . . . . . . . . . ... . . .  1!57.011 
Car cioupiiiur, A. Preston . . . . . . . . . . . . . . . . . . . . . . .. . . . .  356.783 
Car coupling. D. G. Stone . . . . .  . . . . . . . . . . . . . . .  . . . . . .  856,009 
Car safety platform. Caldwell &·Quartertnass. . . . .  ; 866.9lKl 
Car. stock, L. Ii. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.910 
Car ventilator. J. L. Prentiss . . . . . . . . . . . . . . . . . . . . . . . .  866.861 
Car wheel, E. Peckham . . . . . . . . . . . . . . . . . . . . . . .  S56,l!86, 366,886 
Car wheel. N. Washburn . . . . . . . . . . . . . . . . . . . . . . . .... . :. 856,001 
Car wheel, railway; N. Washburn . . . . . . . . . . . . . ... . . . . 866,906 
Car wheei tire, W"J. Willlts . . _ . . . . . . . . . . . . . . . . . . . .  ; .  866,8l1 
Carbon for crucibles. furnac� IInlnj1,'S, gtass pots, . 

Bessemer converters, arUficial stone polishing 
wheels, etc., refractory and non conduct·lug 
material trom gas, F. H. Snyder . . . . . . . . . . . .. . . . . 357.106 

Carbon, purifying gas. F. H. Snyder . . . . . . . . . . . . . . . .  867.1011 
Carbons, apparatus for manufactUring, J. T. Lis· 

ter: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SS6,879 
C"rburetor. L. F. McNett. . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.9IiO 
Carpet cleanmg reel, S. J. Miller . . . . . . . . . . . . . . . . . .  , .  356,951 
Carpet stretcher. A. Stockdale . . . . . . . . . . .. . . . . . . . . . 3li6.8Ot 
Carriage speaking tube. G. A. Beach . . . . . . . . . . . ... . . 356.740 
Carriage top support. O. G. Stillman . . . . . . . . . . . . . . . .  356,899 
Cart. road, W. H. & C. A. Makutchan . . . . . . . . . . . . :. 357.016 
Cartridge loader and crimper. B. M. Badger . . . . . . .  356,1175 
Cartridges. gas check for reloading, A. J. Hobbs .. 357,005 
Carving fork and steel, combined. B. Rush . . . . . . . . 366,966 
Case. See Cigar and Cigarette case. PIgeonhole 

case. Umbrella show case. 
Cask or tub. G. R. Nafis . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . .  866,S82 
Casting car wheels. chill for. J. R. Whitney (r) . . . .  1O,SIM 
Centrifugal machines. motor for operating. G. De 

Laval. . . . . . . . . .. . . . . ; . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . .  3Ii6,990 
Chair. See Railway rail chair. 
Chimney cap. J. E. McKenna . . . . . . . . . . . . . . . . . . . . .. . .  867.017 
Chopper. See Cotton chopper. 
Chuck, screw taP. W. A. Pearn . . . . . . . . . . . . . . . ... . . . .  357.026 
Churn, J. A. Laughery . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  867.013 
Chum, R. G. Plng . . . . . .  _ . . . . . . . . .. . . . . . . . . . . . .  ; ... . . .  357,027 
Cigar 01' Cigarette case. T. Tribe . . . . . . . . . . . . . . . . . . . . 366,fOI 
Cistern closet valves. automatic attachment for, 

P. A. Riordan . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 367,0113 
Clamp. See Plumber's clamp. 
Cleaner. See Sewer cleaner. 
Clip . .  See Paper clip. 
Clod crusher and pulverizer. D. Lubin . . . . . . . . ... . . . 351.162 
Clothes drier. H. C. Shelton . . . . . . . . . . . . . . . . . . . .. . . . .  357.046 
Clothes line reel, pin holder. etc .• combined, J .  

Mosher. . . .  . . . .  . . . .  . . . . .  . . . .  . . . .  . . . . • . .  . . . . . . . . . .  . . .  366,779 
Clutch. friction, J. C. Potts . . . . . . . . . . . . . . . . . . . . . . . .  867,096 
COiling attachment for rolls or slitters, A. P. 

Hlne ... . . . . . . . . . . _ . . . . . . . .  ; . . . . . . . . . .  ; . .  · . . . . . . . . . .. . . 867.0113 
Coin counter, Leber & Currens . . . . . . . . . . . . . . . . . . . . .  3IiIl,771 
Collar and necktie, combined. J. S. & J. B. Dove. 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,071 
Collar, horse, A. Delande . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.009 
Conductor pipe, expansible. H. Pfeiffer . . . . . . . . . . . .  366,888 . 
Conveying machine, J. M. Dodge . . . . . . . . . . . . . . . .. . .  867,145 
Cooking vessels. attachment for. R. A. Willison . . ;l57.111 
Corkscrew, pocket. L. B. Half. .  . . .  . . . .  . . .  . . . . . . . .. . .  356;986 
Corset. H. W. Gilbert . . . . . . . . . . . . . . . . . . . . .. . . . .. . ... . . .  357,078 
Coupling. See Car coupling. Thill coupling. 
Cotton chopper. W. T: Arbuckle . . . . . . . . . . . . . . . . ... : .  357,068 
Cotton chopper and cUltivator, J. A. SchaumleJfeI 3I!6.853 
Cradle, chlld's, E. E. McGratb . . . . . . . . . . . . . . . . . . . . . . .  357,0113 
Crane for excavating machines. L. Birckhead . . . . .  866.742 
Crusher. See Clod crusher. . 
Cr�8b�ng machine',L. W. Hew�._ . . • • • • • • •  � • • •  � ;  .. ��-: 3Q6.87f1. 
Cultivator. wheel. A. T. Campbell . . . . . . . . . . . . . . . . . .  lI56.922 
Curtain rod bracket. C. J. Beckman , . . . . . . . . . . . . . . . . 356.741 
Cut-off for steam engines, E. Querol y Delgado ... . 366,958 
Cutter. See �'odder cutter. Straw cntter. 
Cutting and ' beveling fiexlble material. macblne ' 

for, Parker & Gunning . . . . . . . . . . . . . . . . . . . . . . . .... . 367,OU 
Cyclometer. J. Butcber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sii6.922 
Dental engine, A. Weber . . . _ . . . . . . . . . . . . . . . . . . . . . . . .  SCl6,809 
Digesters, door for. T. F. Rowland . . . . . . . . . . .  , . . . . . .  357,101 
Draught attachment for vehicles. W. P. Brown . . .  357.061 
Draught reducer for veblcles. C. W. Pearsall .. . . . . 356,!155 
Draw bars, manufacture of, J. T. Wirson� 

366,812 to 356.814 
Drawers, lady's, W. F. Kneip . . . . .. . . . . . . . . . . . . . . . . . . .  35'i,127 
Drier. See Clothes drier. 
Drill. See Hand drill. 
Drum pedal. G. R. Olney . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 367.O:·'� 
Dumb walter stop, J. J. Mahony . .  : . . . . .  ; . . . . . . . . . . .  3lI1I,!'" 
Dust collector, G. Behms . . . _ . . . . . . . . . . . . . . . . . . . . . . . . 867.0b0 
Electric brakes and other devices, circnit closing 

apparatus for. E. E. Rles . . . . . . . . . . . . . . . . . . .. . . . . 366,968 
Electric .macblnes, armature for dynamo. Eo 

Thomson . . . . . . . . . . . . . . . . . . . . . .  : . .  . . .  . . . . . . . . .  . . . . . 356,902 
Electric'machines, commutator adjuster for dy-

namo, C. 1.. ... Buckingbllm . . • . . . • . . . . . • • • • . • • • • • •  -. .  857.111 
Electric motor. W. W. Griscom . . . . . . . . . . . . . . . ... . . . ; 866.834 
Electric motor. E. J. Houston . . . . . . . . . . . . . . . . . . . . . . .  366,878 
Electric signal for engines. J. C. Ricketson . . . .  : . . .  356.792 
Electrical apparatus, contact piece for. M. M. M. 

Slattery . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  ; 356,7lI6 
Electrical can system, J. D. Peachey . . . . . . . . . . . . . . .  ali6,850 
Electrical signal coupler, automatic. J. S. Capers. 357,166 
;Electrotype and stereotype plates. metallic print-

ing block for. J. Fahnestock . . . . . . . . . . . . . . . . . . . . . 356,9113 
End gate; wagon, S. C. DI,I:. . . . . . . . . . . . . . . . . . . . . . . . . . 357.069 
Engine. See Dental engine. Fire engine. liy-· 

draulic engine. Steam engine. Traction en-
gine. 

Eraser, C. C. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  357.1(6 
FabriC. See Woven fabric. 
Ij'abric for carpet lining. packing articles, etc .. Go 

Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356,944 
Fan, revolving band, E. Elefsen • • • . • • • • • • • • • • • . • . .  857,072 
Feed water heater, W. Click . . . . . . . . . . . . . . . . . . . . . . . . .  856,868 
Ij'euce, J. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 866.830 
Fence post. F. L. ]j'airchlld . . . . . . . . . . . . . . . . . . . . . . . . . .  856,995 
Fertilizer distributer, G. E'. Jaiale . . . . . . . . . . . . . . . . . . .  sOO,769 
Filter, ·L. Be!l. . . . . .  ; . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . ... . . .  856,819 
]j'ULer beds in sections, agitating. J. W. Hyatt . . . . ; 857,1110 
Firearm, breech-loading, J; W. Redfield . . .  ; ,  . . ... . .  356,9b'l 
Fire 'engine, horse power, M. Morton . . . . . . .  ; . . . . . . .  866,778 
nre extinguisher. automatic. W. Harknes .. . . ... . ·i/56.S74 
nre extinguisher. chemical, T. G. Turner . . . ... . . .  867;161 
Fire extinl!1llshlng apparatus, W. Harkness . . • . . . .  35ti,875 
Fireplace heater. Gleason & Clague . . . . . . . . . . . .. . . . .  367,079 
Fish trap, J. P. Smlth . . . . . . . . . . ,· . . . . . . . . . . . . . . . . . . . .  _ 356;7!17 
Fishing device. deep sea, E. A. Ramsdell. .  .. . . . . . . 366,789 
Flour. drying, J. Norton. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 367,092 
Flue'or chimney lining, H. McMahan . . . . . . . . . . . .. . . 357.018 
Flushing tank, J. J. Ricketts . . . . . . . . . . . . . . . . . . . . . . . . 3Ii6.8IN 
Fodder binder. C. H. Beeler . .  · . . . . . . . . . . . . . . . . . ... . . . . llMoll76 
Fodder cutter, G. N; Joss . . . . . . . . . . . . . . . . . . . . . . . . . . . 367;069 
Fold!ng table, W. R. Fee . . . . . . . . . . . . . . . . . . . . . . . . . . . < 0  867.074 
Foot and sltz bath. folding, R. Sabin . . . . . . . . . . . ... .. 35UltO 
Foot power. D. D. Camp. : . . . . .  ; . . . . . . . . . . . . . . . ... . .. 356,IIIl 
Fork. See Carving fork. Hay fork. 

' 

Frame. See Window frame • . 

Furnace. Bee Gas furnace. Hot alr furnace. 
Fnrnltnre, S. Hayward . . . . : . . . . . . . . . . . . . . . . . .  ; . . . . . .  356,938 
Gauge. See Micrometer depth gauge. Wl\ter 

pug\!. 
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GamebOard,- lI'Iblet & KIrkwood . . .. . . ... .. . . .. .. . . . 856,8'10 Plumber's clamp. B. W. Hanling . . . . . . . . . . . . . ",;" , 8116,937 Garmebt lupportet'; :A.; P. Rlndskopf . . . . . . . . . . . . . . .  867,1li5' Pneumatic d18patch 8ystems, combined gate and ' 
Garment ·sup»Orter. R; S. WII1a.rd . . . 867.137. 856,800. :s66.861 blocl tfor. Bryson; Jr .. .  & Mudge . .  ; . .. . . . . .  : . . . . .  856,866 
Gu. 'lIilp�4tUS ' for the ' manufacture of. A. I,. Po.t. See Fence POJlt.. 

Allert. ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,868 Potter'. mould. J. S. Mayer . . . . . . . . . . . . . . . . . .  856,173, 866,714 
Gas furnact!. F. RadcIl1l'll . . . . . . . . . . . . . . . . ... . .. . . . . . . . . . 367.080 Potteq � J. 8. Mayer . . . .. . . . . . . . . . . . ... . . . . -• • • -. . .  856,776 
Ga. fnrnace fOt heating blllnks. B. F; carpenter . .  856,923 Power. See Foot power. ' - .  , . 
Gate. See Sew-er gate. Wagon end gllte. Press. See Gmipowder presll. Hydraulic press. 
Gate: H. F. ShowaIter . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857.0i6 Printing presa. . 
Gerierator" . See 8teain ·generator. ' . Printer'. block. J. A. Burke . . . . . . . . . . . . . . . . . . . ... . . . 856,866 
Grading macliiIie; W. S. Parker lit Ill . . . . ... ... . . . . . . . . 856,762' Printing pres •• C. E. Clement . . . . . . . . . . . . . . . . .  � . .. . . . .356,867 
Grail;' bfu�er� W. R. Baker . . . . . . . . . . . . . . . . . . . ·. ; . . . ; . .  857,i.40 - PrlntlDg pre.ses, ink distributing apparatus for. 
Graln bihderi. butt adjuster for. W. R. Baker . . . .. : 857.141' M. Gally .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . .. . .  8116,828 
Grate; � Guerra & De Lano . . . . . . . . . . . . . . . .  : ; • •  � . . . 366,824 Proteoto�. See RaIlway joint prote�r. . 
Gummed ilheet ot web; 1r. Qodfrey . . . . . . . ; . . . .... . ; ; · 367.081 Pulp screen clearer. F. A. Cloudman . . . . . . . . . .. . . .. . . 856,926 
Gumminll and .ticklng machine. F. Godfrey . . . . .. . ;\67,00 �P. W .. W. Cully . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,750 
Gunpoorder press, ·H;Gruaon . . . . . . . . . . . . . . . . .. . . .  867.124 PumP. 8. Gil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . .  : . . . . . .  356,997 
Gutterbo" for tlnners. C. F. FiJ80n. :, . . . . . . . . . . . . . . iIo7,O'li; Pump boring machine. N. OIey . . . . . . . . . . . . . . .. . . . . . . 856,848 
Hand drill,  A. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,898 Pump •• plunger for deep. well, J. Ill. Howanl . . . . . . 357.149 
Hand rest for ·pen:men. A. C. Harrod . . . . . . . . . . . . . . . . 356.766 Pumps, plunger for 011 well • .E. P. LandaS . . . ; . . . . . .  356,946. 
Handle. Bee Saw handle. ' . 

Pnnch. ticket, J. F. Ha!l.com . . . . . . . . . . . . . . .. . . . .  � . . . 86 •• 000 ' 
Harness loop, T. 8. Alexillider . .. . ;; ;  . . . . . . . . . . . . . . .  856,912 Punchlng . .  IWtchlne fQr lIy . nets, B1ngrose & 

. 

Harp. W. G. Stevenaon . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 856.803 Hauck; . . . . . . . . . . . . . . : . . . . . . . . . . . .  ; . . . . . . . .  : . . . . :. 856.793 
Harrow; D. Lubin . .  : . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . 867,16i " Pyrotechnic displays. apparatus for. C. H. 
Harrilw·or ciJltlvator tooth. A. Clark . . . . . . . . . . . .. . . 8116,965 ' Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.901 
Harvester. E. A. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,900 Rack. See Broom holding rack; Measuring rack. 
Harve.ter. F. s&v&lle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807,100 Railway. cable. C. WI.e . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867,162 
�ester binder. low-down. J. J. Piersol . . . . . . . . . . 867,006 RaIlway. elevated. Cole & Wyman . . . .. . . . . . . . . . . . . . . 8116.987 
Harvea.er pitman. H. L. HOpkins . . . . . . . . . . . . . . . . . . .  357,007 RaIlway jOint protector or brace. Snyder & Hotel; 
Barvestinll machine. POtato, A. T. Dowden . . . . . . . . 867,U9 Ing . . . . . .  ; . . . . . . . .  : . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.799 
Hal. fork. C. W. Robertson . . . . . . . . . . . . . . . . . . . . . . . . . .  807.087 Railway rail chaIr or fastening. W. Goldie . . . . . . . . .  856,760 
Hay pltcblnll and .tacklng machine. F. Donald ... .  307,0'10 RaIlway rails to their fish plates at the rail joint., 
Hay rick cover, J. W. Hutchison . . . . . . . . . . . . . . . . .. . .  856,838 locking, J. Tittle . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  856,9(K 
HBlidllght. illitomailcally adjustable locomotive. RaIlway sllI!lal, A. B • .  Snyd'e,r . . . . . . . . .  .-. . .  , . . . . . . . . . .  8116.7IlS 

. H. L. Pyle� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 856,787 RaIlway switches, locking device for. E. H. Johti· Heater. . See Feed water heater. 
. ston . . ; . . . . . . ... . . . ... . .  ; . . . . . . . . . . . . . . : . . . .  : . . . . .... . .  856,841 

Holstlnll machine. B. WatSon . . . . . . . .... . . . . . . . . . ... . .  lI56,lm RaIlway tlme.Signal. C. �. CIlntoq . . .  , . , . . ; . . . . . . . . . 867,065 
HoldbaCk, vehicle; Kiefer�& Eby . . . . . . . . . . . . . . . . . . .  � 8IW.086 RaIIway.traCks. mAchl'ne for laying. D. a/Moore , 856.7T1 
Holder: . See lJai holder. Bottle holder. Lead Rand 'and maldog-tl!:eJIaJ!ie; F. F. Rliyniond, 2d • • • • 3Ii6,89O 

and rule holder. Piliow sham holder. TWine Reel; See carpet cl8linlng reaI. Clothes line reel. 
and b&ll· holder. . . 

Hoseieei. · - , . - ' . 
Hook. See Releasing hook. Telephone hOok. Reel .upportlng.arin, J. B. Gemmill . . . . . . . . . . . . . . . .  856,829 
Horse block. P: ·n. · Sheldon . . . . . . : . . .  : . . . . . . .  · . . . . .. . . . 856,896 Refrigerators. ice l¥>lder for. T. S. Doherty . ...... . 856,753 
Horseshoe, F: S. Li,pinte .. . . .  : ;  . . . . . . . . . . . . . . . . . .. . . .  857.0U RefUse bul'ller. l!I • .Q.;!l'eed . . . . . . .. · . .  : . . . . . . . . . . . . .  "i • •  867,lO11-
Ho.e·reel. automatic, S. F, ReynOlda.� . . . . . . . . . . . . . 867,1/14, Regulator. See Water regnlator. Wlnd regu-
Hot air furnace. N. A. Boynton . . . . . . . . . . . . . . . . . . . . . 866,98I! lator. · _ 
Hydranllc engine. C. E. Foster . . . . . . . . . . � . . . . . . . .  : . 357.147 Releaslnll hook, automatic. O. B. Han . . . . . . . . " . . . .  867,148 
Hydraullc enlline. W. E. IiaIe . . . . . . . . . . . . . . . . . . .  ; . . .  856,999 Revolver. J ohnson & Fyrberg . . . . . . . . . . . . . . . . . . . . . . .  867.086 
Hydraulic pres •• H. GrU80n . . . . . . .  � . . . . . . . . . . . . . . . . . . 357.126 B1vst,IL. O. Dion . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. ... . . . 807.118 
Ice, .torlng: ·G. T. McCormick . . . . . . . . . . . . . . . . . . . . . .. . 866,949 Rod. See Manipulating rod. 
Incrustation preventive. S. W. Merryman . . . . . . . . .  � 856,776 Roller. See I.aud roller. 
Indloator. See Time and ' longltude Indicator. Rolling .orew •• machine for. H. A. Harvey. 

Weighing apparatn. indicator. ' . 8IW.001, 867,000 
Intiulattnjr undefJ,:rOund' electric conductors. D. . Roof. sheet metal. F. E. Sagendorph . . . . . . . . . . . .. . . . 867.0n 

Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  856,981 Roofing and protecting metals, compound for. F. 
Iron. . See Sad Iron. . .

' 
H. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; • •. : . . .. . . . .  867,104 

Kiln. See Pottery kllli. Sad Iron, G. J .  & J. P. Murdook . . . . . . . . . . . . . . . . . . . . . .  856.861 
Kitchen cabinet. B. C. Tabor . . .  , . . . . . .  , . . . . . . . . . .  �· . . 8Ii6,85I! Salls, reefing and furling. E. Poole . . . . . . . . . . . . .. . . . . 857.<m 
Knitting iDachlne take-uP. Hlu'ley ", Brenner: : : : :  8ii6.7M Saw IJllng machine, a. Nolen lit Ill . . . . . . . . . . . . . . . . . . . 867.091 
Knitting machilles. presaer wheel for. P. S. Kin- Saw-handle; C. W. Boynton .· . . . . :" . .  , .. . : . . . . . . . . . . .  lI/i6;82O 

.ey . . . . . . � . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.84.Q Sawmill'. band. J. E. Emer.on . . . . . . . . . . . . . . . . . . . . . . . . d56,920 
Knockdown boi[: w: W. Scott . lit 41 . . . .. .. . . . . . . . ... . . . 856,1& Sa.,.mlll flied mechanism. A. B. Landis . . . . . .. . , . . . .  867.081 
Krotophone receiver. F. C. Watkins . . . . . . . . . . . . . . . .  3117,054 Sawmlll .et works, W. L. Raynes . . . . . . . . . . . . . . . . .. . .  867.082 
Ladder and table • •  teP. L. Taeterow . . . . . . . . . . . . . . .  867.0i6 Saws. machine for .tralghtenlng and truing band, 
Lamp. F . . Rhind . . . . . . . . . . . .  : . . . : . . . . . . . . . . . . . . . . . . . . . .  856,962 J. E. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,931 
Lamp bunier. S. G. Stoddard . . . . . . . . . . . . . . . . . . . . . . . .  356.968 Scale, eleotrical weighing. W. M. Hunt . . . . . . . . .. . . . 856,9iO 
Lamp.; electric arc. H. L. Pyle . . . . . . . . . . . . . . . . 856,786, 856,7IlS Scraper. dirt, N. Engel� . . . . . . . . . .  : . . . . . . . . . . . . . . .  366,755 
Lamp. el8otric arc. E. Thom80n . .  : . . . . . . .  � . . . . . . . . . . 356.uOO 8eal lock. J. M. Aubery . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866.789 
LampS' and other wtlcle.s. suspensiOn device for. 

. 
Seal lodk, J. A. Kirby . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  856,770 

C. S. Barnanl . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .. . . . . .  '8IW.u2 I!eed h';1!Is. �t�g cot�!1. G. E. �oore . .  ; . . . . .... . ,_ 807,0811 
Lo&mps, termlnaUor �t,.M;. M. M. Slat- 8e;Ter cteaner,!J\ H. :p-. .. . . .. . . .. ,.. . . .. .  h . ..... . . .. lIIi6.7M 

...,.: . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 856,791 seweto ll&te. O .. ·Gelllel' . . . . . . . . . .. . . , . . . . . . · . . .. . . .. . .. . . . . 856,758 
Land roller. F, P. Houghtaling . . . . . . . . . . . . . . . . . . . . . . 3Ii6.886 Sewing inachlne tables. reCeptacle for. G. L. Gray 867.123 
Latch. 8,prlng mortise. F. A. Hollenbeck . • • • • • • . • . • 867,1& Sewinll machines, buttonbole outtlng attachment 
Lead and rule holder. A. A. Low . . . . . . . . .. . . . . . . . . . . 856,845 for buttonhole, F. W. O.trom (r). . . . . .. . . . . . . . . .  10.803 
Letter bo", A. V. B. Bn.h . . . . . . . . . . . . . . . . . . . . . . . .. . . 867,143 Sewlr.g machines. pre888r foot for. W. R. Parson. 856,849 
Letter 60", H, B. Lambert . . . . . . . . . . . . . . . . . . . . . . . .. . . 867.012 ShakIng bolt. W. S. Parker lit lIZ . . ; . . . . . . . . . .  , . .. . . . .  856,781 
J,lfter; See Tran80m lifter. Sbeet metal. ornamentinll, V. FOqJitaln . . . . . . . . . . . .  8116,�57 
LIghtning protectOr for eJeotrtCllll conduotors. J. Shirt. W. A. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. . .  856,1H7 

H. vaii;:. ; . .  : . . .  ;;.  ; . . . .  : :  . . . .. . . . . . . . . . . . . . . . . . . . . · 867,000 Shirt. I. H. Mambert . . . . . . . . . . .  ; :  . . . . . . . . . . . . . . . . . . . . .  807,016 
Liquids, apparatus for preparing and bottling ef- Shoe vamp burni.hing machine. W. F. Hntchln· 

TootL artIfictai L. T. ShetBeI4 . . . . . .... . .. .. .. . ... . . . 861,(IY 
Traction eDlime. c. H. Roberta . . . . . . . .. . ..... ... .  ; •• Jlm;fX16 
TraotlOh wheel. C. H. Roberta . • •• • • • • • •  M • • •  .IM,QU; 861;035 
Tranaom lifter. L. ,T. Walker ••••••  _ • • • • • ••••••  : • • • , • •  · _970 
Trap. See Fish trap. _ . .  . 
.Tr�tle. M •. S, L\l1:e, . . . . . . . . . . . . . . . . , . . . . . . . . . .. . . .. . . . . 8i6,844 
Tripod. �'. Reinecke . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . 856,891 
'TrOwierS 8tretcher. C. E� Ray . . . . . . . . . . . . . . . . . . . .  ": . 856.960 
Tube. See Carria!!e 8peaklng tube. 
Tubes. device for trimming the enda of. :m. Querol 

y Delgado . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .. . . . . . . .  ·. 856,957 
Twine and �·holder. L Dodson d aZ . . . ; . . . . . . . . . .  356.752 
Type distributing apparatus. Johnson '& Low ... . . '. 366.840 . 
Type mould, J. M. Conner . ... . . . . . . . . . . . . . . . .. , . . . ..... :;J66S� 
Type writIng machine. N. G. Moore . . . . . . .. . . ... ... . . .  8M.(Q) 
Umbrella 8how case. C. M . 'l':<1l'son . . . . . . . . ... .:. . . .  866.858 
Under8hlrt or vest. T. Dalby . . . . . . . . . . . . . . . . . . " . . . .. .  867.068 
Valve, circular .Ilde. W . C. Church . . . . . . . . . . . . .  ; . . .  3li6,9M 
Valve • •  team engine. P. Armlngton . . . . _ ... . � . . . . . 867.118 
Vehlc�e body brace, W. W • . Grier . . . . . . · . . . . . . . . . , . . . .  856,98ji 
Vehic� gear. G. C. Burch . : . . . . . . . . . . . . . . ; . . . . . . . . . .  866,821 
Vehi�e. side sprtDg. W. A: Pateraon . . . . . . . . . . . . . . . 856,954' 
Vehicle. two·wheeled. F. L. Perry . . . . . . . . . . . . . . . . . . 866.S8T 
Vehicle. two·whealed, B. F. Ri" . . . . . . . . . . . . . . . . . . . .  3117.lli6 
Velocimeter. recording. J. Boyer . . . . . . . . . . . . . . . . ... . Sli6,916 
Velocipede. W. H. Addlck8 . . . . . . . . . . . . . . . . . . . .  � . . . . . 867.138 
Velocipede. Weston & Smith .. . . . . . . . . . . . . . . . . . . . . . 867.110 
Ventilator. See Car ventilator. 
vt.iJe. pipe and rod . W. D. Forbes . . ; . . . . . . .  · . . . . . . .. . .  8116.871 
Wagon stake. Conover & Brink . . . . . . . . . . . . . . , . . . . . . .  856,9'll 
Wall paper. B. F. Holbrook . . . .  ; . . . . . . .. : . . . . . . . . . . . .  867.083 
Warp beam. E. P. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . 366,828 
Washinll machine, W. Fitspatrick . . . . . . . . . . . . . . . . .  867,0'16 
Washing machine. A. Green . . . . . . . . . . . . . . . . . . . . . . . . .  856,832 
Washing maohlne. Newion & Fltspatrick . . . . . . . . . .  867,022 
Watch crowna. manufacture of. C. H. Yarrlnllton 866.862 
Watchmaker. aud others. material case for. G. 

. Hofl'mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867.006 
Water gauge • .&fety, W. E; IWche . . . . . . . . . . . . . . . . . 856.965 
Water moter with revolvln" non·rotatlng piston. 

J. A. Tllden . . . . . . . . . . .  ; . . .  , . . . . .. . . . . . . . . . . . . . ... . 867,169 
Water motor. H. Geer . . .  : . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  866,873 
Water overflow •• electrical method of d�ng. 

L. Wei!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ."' . .. . . . .. 867.056 
Water pipes. automlltlc electriC cut·o!!' for, L. 

Weil . .  � . . . . . . . . . . . . . .  : . . . . .. . . . . . . : . . . . . . . . . . . . . . .  867,1Xi5 
Water regulator Ilnd accumulator for house pur-poses. A. J. L. Lorets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857.128 
Water wheel bucket. L. Biggio . . . . . . . . . . . . . . . . . . . . . .  856,971 
Welding wroUlliht Iron to cast Iron. W. W. Bur-. 

8On . . . . . . .  � . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . .  .... . .  856,1l82 
Wheel. See Car wheel. Traotlon wheeL 
Wheel. A. B. EwinII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867.120 
Wind regulator, automatic. O. E. Scott . . . . . . . ...  : . .  8116,967 
Window. H. Tlntrop . .  · . . . . . . . . : . . . . . . . . . . . . . . . . . ... . . . .  856,867 
Window frame and .ash. J. E. Jones . . . . . . . . . . . ... . .  856,943 
Wire. barbed. J. Hal.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,762 
Wire fabtics. machine for forming netted, T. M. 

Conner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . .  - 867.087 
Wire, machine for drawing, Wyker & Storm . . . . . . .  857.1EU 
Wire .tretcher, D. R. De Haven . . . . . . . . . . .  ; . . . . .  ; . 856,869 
Wooden rod., machine for poll.hinir. H. Plumb . . . 867.aas 
Wooden rods or .tlcks. machine for poll8hing, U. 

Plumb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . .  867,028 
Woven fabric. Hoult & Helnemann . . . . . . . . . . ; • • • • • ·816,836 
WrencL See Pipe wrench. 
Wringer. See Mop wringer. 

DESiGNS. 
Corset •• oritamentatlon of. C. A. Grlswold..17.O'l9'to U;1m 
Gas Iil<ture. F. Hickman .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.078 
HIUlle. J. Tiebout . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  17.1& 
Panel, F. Mankey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  17,083 
Rattle. H. E. COlIln . . . . . . . � . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  17,0'17 
Stove. heating. L. Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 17.082 
Suspenders. H. C. Whitmarsh . . . . . . . . . . . . . . . . . . . . . . . .  17.085 

TRADE MARKS. 
fervesc\lll� F. A. Relblen . . . . . . . . . . . . . . . . . . . . . . . . 867.098 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  8116.889 

Liquids,' device fi>r rBIIulatlnll the feed and dls- Shuttle operating inecIiaillsm, J. C. Potts ... . . . . . . . .  357.fIiTt Baking powder, . powdered: acid phosp�te 9f Ilme 
charge of. Goodyear & Ketchum . . . . . . . . . . . . . . . . 866.831 Signal. Electric .ignal. Rallway .lgnaL RaIlway for. Provident Cbemlcal Works . . . . . . . . .. 14,082 to 14,084 

Lock. I!ee Nllt lock; 8eal lock. time .Ignal. Telephone signal. Bitters. stomach. H. P. Van Dljk . . . . . . . . . . . . . . . . . . . .  14.0(1 
LoA: dog. E. H. AUman . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . · 856,973 Skirt, .afety. Sutton & WOOd . . . . . . . . . . . . . . . . . . . . . . . .  357,1l!6 ·Cigar. and ciIIarettes. W. McGraw . . . . .  ; . . . . . . . . . . . . .  14,028 
Loom hOOdle operating mechaDtsm. J. C. Potta . . . .  367,096 Slate .awIng machine. J. H. Rndolph . . . . . . . . . . . . . . .  867,183 Collars and culrs, oellulold. Arllngton Collar and 
Lubricant, anti.frlotlon. F. H. Snyder . . . . . . . . .. . . . 357.108 Soap and other sub.tanoea, machlne for mizlnII, Cnlr COmpanv . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,012 
Lubricator. �'. A, Stannard. : . . .. . . . . . . . .. . . . . . . . . . . . 3Ii6,8OO A. noll . . � "  . .  " . . : . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.891 Corn in the form of flakes, product of I"dlan. God. 
Mainspring winder, J. Stark. Jr . . . . . . . . . . . . . . . . .. . . . . ;;56,1ll2 Sound recordlng apparatUs. C. J. Hohenstein . . . . .  856,877 Gent & Thoma . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  14,018 
Manipnlatlng rod for bolt., eta •• J. A. COultaus .. . . 867,116 Spectacles, nose piece for. J. J: Frawley . . . . . . . . ... . 867.121 Cutlery, A. J. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,028 
Marine boiler. F. E. Kirby . . . : .. . . . . . . . . . . . .. . . . ... . . . 3157,010 Speculum. J. E. Woodbridge· . . . . . . .. . .. . . ... . . . . . . . . . . .  867.168 Diapers, Canfield Rubber Compauy . . . . . . . . . . . . . . . . .  14.011; 
Measuring device. rope. j; w. Ttnd8u . . . . . . . . . . . .. . : :lO7,187 Srlndle: ' See SplnnlnK: Iiplridle. . E1ectrio or galvanic batterie., H. B. CO" . . . . . . .. . . . . . 14.017 
MeasUring 1'8Ck. adj.ustable wood. H. L. Brough· Splnnlng .plndle IUJd �r ·tberefor. J;: D: Colby 807.066 Flour. wheat. Galazy MIII Company . . . . . . . . . . . . . . . .. 14.019 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ; . . 356,917 StaIr pad. W. E. Tiirn: •• � . . . . . . . . . . . . . . . . . ,,; . � .-... . . . 856,906 Food for Infants aud · Invall�.: SOIUble,,�, & 
Meats' lI11rln� and preserviUII. G. Holgate. . . .. . . . . . :356,766 Stellm boiler. Ill. B. Bh'ke . . . . .. . . . .. . . . . . . . . ; '. .  . . . . .  �91' 
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Metar. See Water metar. steam engine, C. Gibbs . . . . . . .. ; . . . . .. . . . . . . .  :: . . . . . . .  856,934 � "'T' 
·.Mlorom0ter·depth· gange. J. B. ReDSbaw . . . . . . . . . . . :a56,892 Steam llenerator, V. COlliau . ... . . .  ; ; . : . . . . . · .. . . . .. . . . . 856,988 facturing Company . . . . . . . . . . . . . . . ; . . . . . . . . . ... . . . . .  14.020 
Milk cooler. A. J. Orr . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.884 Steam generator. R. G. FerRuaOit: � ... .. ':. � . . . . . . . .. . .  856,827 Heel and sole plates. Sack. & Richmond· . . . . . . . . . . . .  14,085 
Mill. See SawmlIl. Steam generatol';MerrlIl &i COnklin . . : . . . . . . . . . . . . . . .  Sb7,019 Kid or morocco. mat and glazed, C. S. Solme . . . . .. . . 14,087 
Monld. Bee Potter's mould. Type mould. Steel forging •• manufaoture of; R. BagaIey • • • • • . • . 856,97' Lozenlles. tablets. stick •• and drops, cough. CbaBe 
ManldlDlr machine • • and. P. Gallas . . .  ; . . . . . . . . .. . . . . :356,872 Stirrup, D. B. Comiy . . , . . . . . . . ... . . . . . .  : . . . . . . . . . . . . . . . .  856,748 & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . .  14,016 
Mouldlnll machine. sand, S. P. M. Ta.ker . . . . . . . . . . ,:ati6,8li8 Stop motion, W. S. McKlnl!8Y . . . . . � . . . .  , . . . . . . . . . . . . 856,847 Medicinal cordial. W. T. Gutherson . . . . . . . . . . . .  � . . . .  14,022 
Mop wringer, L. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ·856,913 Store service apparatus, L Birge . . . . . . . . . . .  : . . ... . . . .  856,978 Medicinal plaster., Jobn80n & johnson . . . . . . . . . . . . .  14,025 
·Motor. See Eleotric motor. Water motor. Stove attachment"gjUi; J' . . :r: Pond . . . . . .. : .: . .. .. . . . . . .  356.889 Medicine for internal and ezternal use. liquid. G. 
Mo.lc leaf turner; P. L. Carden . . . . . . . . . . . . . . . . . . . . . '356,983 Stove. coo�. O. D. Spaldlnil . . . . . . . . . . . . . . . . . . . ... . 86 •• 158 Sloan: . . . .  ; . . . . . . . .  � . . . . . . .

.

. . . : ;  . . . ; . . . . . . . . . . . . . . . .  14,036 
Music leaf turner. S. Rathburn . . . . . . . . . . . . . . . ... . . . . , :856,9G9 Stove lid. G. Hunt . . . . ... . . . . . . . . . . . . . : . . . ... . . . . . . . .  : . 867.128 Metal. antl·frlotlon. E. I,. Po.t . . . . . . .. . . . . . . . . . . . . . . . . 14,031 
Musical Instrument. atrInlled. C. A. Ahlstrom . . . . . '856,971 Stoves or ·ftiriu.ces; smoke and gas consunilng at-

. 
011. cod liver. J. J. McCarty . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,027 

Nails, machine for m8Jdng screw. H. Dunham . . . . . :867.166 tachlllllnt'tor • .  E. R. HQwariJ. . . . . . . , . . . . . : . . . . . . .. 856,837 Ointment, L. B. Weymouth & Co . . . . . . . . . . . . . . . . . . . .  14,042 
Needle. J. S. Macdonald . . . . . . . . . . . . . . . . . . : . . . . .. . . : . .  :356,880 Straw orl!Ry .tacker. C. W. l!Ibert . . � . . . . . . . . . . . . .. 856.992 Ointments and salves. C. P. Caldwell . . . . . . . . . . . . . . . .  14.04.1 
Nut. J. H. Burdlck . . . . � . . . . . . · . . . . . . . . . . . . . . . . : ... . . . . :356.7« Straw cutter. :r� Dick . . . . . . . . .  ; . . .. . . . . . . . . . . . . . ... . . :. 866.751 . Petroleum. refined. J,om\)ard. Ayres & Company, 

. 

Nnt lock, J. C. Butler . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . :356,745 Supporter. See Garment suppli�ter • .  
'

.
' . 14,044 to 14,0i6 

Oarsm&n·. harnes •• F. F. Martin. . . . . . . . . . . . . . . . . . . .  :356.846 Switch: . . See' Telephone' .wU;lih� ' Ring., .olld watch cases. and other .olld jewelry. 
Octave ·oollpler; ·j. A. HendrloJi:: . .  : . . . . . . . . . . . . .. . . . . .  :356.9i19 Switches ;uid ·.lgnalil; eleiltrieal l"ierlocklnKmech- , .olld lIold linger, H. Moor's Sons . . . . . . . . . . . . . . . . . 14,029 

OVercheok 8Pre&cler or bar. N. F. Anderson . . . .... . .  :eti7.112 anl.iD·for. ·G;Westln:;'llow.e, Jr . .  � . .  ;. · . .. . . ; . . . . .  '807.109 Shirt •• J. Godhelp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.001 
Packing 'for Pi.i.On· aiici v&J.ve rods: T: :s. Purvea . . . .366. '18Ii Table. See FQldilig' table" . : . . . .  . '  

. Soap, laundry. Obeme. Ho.lck & Co . .  .. . . . . . .  . . . .  . . .  14,035 
:Pad. see St.alr paiL� ' . . . . .  . . . 

Tambourine. :H; Hoseus . . . . . . . . . : " . . . . , . . . . . ; . . . ; • . 856,761 Stockings. A. W. St ... ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.039 
PaIl, dinner. J. RobiOsOn . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  :aG6,852 Tank. See·Flu.hltili tank. ' "  . Sn.penders and brace •• SQJfolk Manufaoturinll 
Panl\! iiioetc:b.er! B..Bommer. : . .  : . . . . . . . . . . . . . .  : . . . . . :356.864 Tannin enract ·trom woo� manUfactnre ot. A., Company _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.o:l8, 14,0(() 
Paper box. &nII1llari D. S. Clark . . . . . . . . . . . . . . . .  " . . . .  :356.747 Morand . .  · . . � � � � :. ; . . � �  . .. ;. �  . . .  ; . . . . : . . . : . .  � . . : . . . . . . 867,129 Tobacco. cigars. and cigarettes. plUlr. chewing, and 
Paper clip. ir. A, W8ek8 . . . . . . . . . . : . . . . . . .. . . . . . . . . . . . .. �810 Target. fI:vInII. Ct'\lttenden & Card . . . . .  ; . . . . . . . . . : . .  8116,929 .moklng. B. F. Hane . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . .  14.023 
Pencil. �� (J. carlton . . . . . . . . . . . ,' . . . . . . . . . . . . . . . . . . . . .  , 357.083 Tea kettle, H. Sangster . . ; ; :  • •  ; . :;;: ; . .  :,' ; ; ; . :;  . . ... 866.895 YBaIlt. Bridgeport Yeast Company . . . . . . . . . . .. . . . . . . . 14.013 
·Pens. penclla, etc •• holder for. F. J. W. Fischer ... .. : �006 Tel8llrapn. autographic. J. H. ltobertson .. . .  867.008. 807.039 Watch cases of gold, .lIver, and other metals and 
Pbotographlc !lI!IJl8ra, D. A. A. Buck . :  . . .. . . . . . . . . . : <l51.114 Telephone e"ohanges. multiple .wltch board .y'.. alloys of metal. Brooklyn Watch Case Com-
Ph�pllic·camera;O .. Hj-de . . . . . . . . . . . . . . · . ; .. . . . ; �,�1< tem for . . ill:P; Warriei-. . . .. . . . . . . . . . . . . .  :: . . . . . . . . .  &if'�8Ii9' pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . • . .  • • •  .. · . . · 14,014 
Planof<1,,-tes •. k"l .frame for, P. Gmehlln . . . . . . . . . . . . 366.7� Telephone hook, F. C. Watkins . . . . . . . . . . . . . . . . . . . . . . 867,058 . Whisky. H. E. !Judson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  14,024 
Planos,.pedal reed Ofilia,.. attachment f0r. A. All-; Telephone .I!",al, F. C. Watkins. . . . . . . . . . . . • . . . : . . .  867,052 mut�, . . , " . �  . . . . . . . . .. . ... . . , . . . . . . . . . . . . . . . . . . . . . . .  , 366.815 Telephone switch, automatic. F. C. Watklns . . .  � . . 357,001 

A printed copy of the speciflcailon and drawing of PIgeonh!lle case, .A. D. Hobble . . . . . . . . . . . . . . . . . . . . . .  :867.004 Telephone-,jy.iein;J . . O: StOckw:8Ii.: . . . . ; : . . . . . . . . . .  867,1.'l4 any patent In the foregoing list, &I.o of any patent Pillow .ham holder? S .• A. Scofield . . . . . . . . . . . . ... . . . .. . 317,!U3 Tellnrian. P. Rule . . . . . . .  � . . . .. : :  . . . . . . . . . . . . . . . . . . . . . .  867,157 I •• ued since l8tlI!, . will be'f�lBhed from .thl. oIlIce for 26 Plu. See Bonuet pin.  .Thermometer or tluirm08cOP8. H. J.  Haight . . . . . .  856,761 centa. In o�erIng . please .tate the number and date Pipe. see Coridnctor pip8. Thill coIlPUnll; ·j;·J. Hahti . . . . . . . . . . . . . . . . . . . . .. . . .. . , 856,998 oJ: th41 patent de.ired. and r8mlt ' to Munn & Co •• 1l61 :Pipe wrench. J. dlli.rk... . . . . .. . . . . . . . .  . . . ; . . . . . . . . . . . .  ·:a56,986 Thill., ri,achlna for 'beridiDg : carriage. �. E. lIilon· Broadway, New York. We also furnish copies of patents Pltchei-forslriIp. milk, ote . •  j. A. Frey . . . . . . . . . . . . :867,122 tague . . : . . ; . . . . . . ; . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . .  856,962 !P'.mted prior to 1866 ; but at Increased ·cost. a. the Pitman; G. L . . g; Morrow. � . . . . . . . . . . . . . . . . . . . . . . . . . . , :867.130 Tile. celiiiui; W; Buttliir . . . . . . ... . . . . .  , . . . . . . . . " . . . . . . . 866,1« sPeooicatlons, not betn& printed. lnuSt be copied by Planter· an� row checker, three-row comblnatlom Tiles t.o forin elbows, branches. et.c.. machine for . ' hand. 
- . . . 

coni; R. L Sklles . . . . . . . . . . . . . . . . . . . . . : . .  : ;  . . . . . . . .  317,017 cuttlng dr&iri, it; A, Stare ... : . . : . , . . .  , :, . . . . . . . . .  856,801 . 
Planter. oorn and se8d, C. C. Henderson . . . . .  , . . ... .. , :8Ii7.00a Time and longitude Indicator. J. H. Colver . . . . . . . .  867,117' . CaRadian PateDtll niay. now be obta,lned by the 
Plaster futcner. F. M. Lam!>son It lIZ . . . . . . -. . . . . . . .  :: :856,'9i5 Tinsmith's beadfnir maohllie. A. SheP,ard. . . . . . . . . .  856.897 Inventpr& for any of the iliventlons named In the fore-
Platform. · 1lee Ci&r saflity plat.form. . . . . • . . . .  Tire. carr.lage wheel. J. U:B .. rt . . . . . . . . . . . . . . . . . . . . . 856,919 l g01ng Jist, provided they' are 8lmple. at a cost of f40 
Plow. A. J. Boa'· . . . . . . . ; . . . .. . .. . . . .. . . . . . . . . .. . . . .  � ; :ao7,11P. Tobogg�.�. P�� J�. , . : : . 0/0  . . . . . . ... : . .. . ... : . . .  �,1lI2 MIjh. If'compl'�ted the cost :wll! l!e a lll�le more • . For 
PIcI .... W. W. Weh1>-. . . . . . . . . . . .. . . . . . . . . . . . . . . ; . . . ...... ·::sG6.818 Tool, comolUatlon, '1'. JII. Cliamlertln . . . . . . . . . . . . . . . 966,926 foil Instruetlonl .addreBII l'lnIin ,<t. Cc1 •• 861 B�way • .  

....... __ . a.  .. ClIDf .... . ................... . . .  ; . ... �1411 . Tool. comblnatlon.·J. W. 0id8ttee . . . . . . . . . . . . . . . ; . .  856,\t58 Ne ... YorIt.. Ol.ber 10reIgD patent. lI'laJ at.o he Obtalned. 

In.lde Paae, oach ln.ertion e • •  .,,� ce�tI,·a· llne: ; 
Hack I"a .... , each lnaerlion • •  ., 81.00 a Jlne. 

The above are charges per agate llne-abou� eljrht worda l'er line.. .�hls notice show. the width of the hne. and Is .. at In agate type. Engravlngs- may head advertisements at the same r",te per agate line. by measure. ment. as the letter pre... Advertl.ements must be' received at publication omce as early as'FhursdaY mornIng tc appear iii nezt I.sne. 

SEBA!��&!"AJ! CO'S 
LA'1'HES�::e� 
Drill Presses. Chucks. Drills, 
nogs and maChinists' and 
tilurs1 i>utfits. Lathes on trial. 
Catalogues mailed °h\!f��:tion �iI;.lI!:Ipi1I=--1II · 1 65 W. 2d St.. C · ti, O ' 

SdtllN1'IFIC -A.miRWAN ·"SUPPLE. 
MENT, Any de&aea. nack number of the SCIENTI1!'U AMERICAN SUPpLEMENT can -be had at this omce fOI t�:'��t��' tc be had of new.dealers in l1li parts pt 

N O TI C E. 
The Publlshers, having a few set. of� 

VAN NOSTRAND'S 
ENGINEERING MA GAZINE remaining, pfl'er 
them. for the pre.ent at the following REDUCED 
RATES. . 

Sets complete. 80 vols.. In sheets; $20.00 
. Same, In cloth binding. • 40.00 
Same. In half morocco. '10.00 

SIngle numbers will be .upplled at 50 cents eacL 

D. VAN NOSTRAND, Publisher, 
23 M urray and · 27 Warren Sts . ,  "N . V.
PROPULSION OF STREET CARS .... :·: 
t, �f� rIfe tn-o"l:i!,ri':;'hf.; t't.:��':.� �fgg���r..!,"q= 
��m'o':l:�re�g:t':.�� l:et\tE��Jo�u::�;\� 
PLEMENT. No. �33. Price 10 cents. To be had at this ofIlJle and from all newsdealer •• 

EXCELLENT BLAOK COPIES of anf/thing writte.. or amWl> with tlhII/I Pen (or Type Writer) by the Patent 

AUTOCOPYIST Li�=l�·I�':� 
AUTOOOPYII!T Cc> •• 8 Thoma. Street. New York.. 

WELL·BORING BY STEAM WITH A 
Spring.pole.-By B. S. Lyman. With illustration" Of the· 
apparatns employed. Contained In SCIEN;I'IJI'IC A.¥ERI� 
OAN SuPPLEMENT. NO. �34. Price 10 cents. To be had 
In U1i8 oIlIce and frem all newsdealera. 

The STATUE of LIBERTY, NEW YOR:J. 
The great work of Bartholdl. the largest statue eVel erected by man. just Inaugurated on Bed}oe'. blantl; 
New York Harbor. fully desoribed. The histo.,. 'of IttO 
Inception, how the work was carried out. chronolo�l ,{It; 
�'U'':���Fo:' ��d'i,

n
�t:.���n��zt'�\'.\�k�8

a
�' 

metal, etc. Fully IIInstrated by drawing., .bOWI� t,he 
=e':oc.'l.':'�!e�h:h:ta'f::��?f .. ��e�:d��:�C�� 
con.truotion, ContaIned in 'SCIENTIFIC AMERICAN 
SUPPLEMENT, No.. 664,. Price 10 cent.. To be had OD 
application. or by mall. at this oIlIice and from all news.. 
dOOIer.. - -. 

THE COPYING PAD.-HOWTO MAKE 
and how to use ; with an engraving. Praotlcal dlreotiilnll 
how to prepare the gelatine 1184, and also the aniline ink 
by which the cor,e. are made ; how to apply the written 
lro�f.&J'� rcni���r;o A�g.&o§��;,!".::�� 
43�. Price 10 cents. For. sale at this omce,and b,-all 
ne"adealers In all parts of the country. . 

S I N K I N G  M I N E S H A F T S.-D& 
acriptlon of Mr. Pett.ch's·method of s1n\dnJl mine shat'tl.. 
In watery earth by means of freezing. W iih 2 engm\,-
1n1lS. ContaIn"d In SCIENTIFIO AMERICAN SUPPLljlMBNT 
No. �37 • Price 10 cents. To he had at this oIlIce and from all new.dealers. 

THE TELEMETROGRAPH.-DESCRIP; 
tlon of an apparatus for obtalning very ' accurate topO' 
graphical drawiUIIS. With 6 engravinlCs. ContaIned In 
SCIBNTIJI'IC AMERICAN SUPPLElIlENT, No. �OO. ' Price 
10 centll. To be had at this omoe 'Bnd from -all new .. 
dealers. 

© 1887 SCIENTIFIC AMERICAN, INC.



Aluminium, "thl Mlt�lDfthl ruiurl " 
The only Treatise In the Eogllsh 

Laojl;uage. 
J U S T  �E..a.:J:>Y. 

Aluminium : Its History. Occurrence, Properties, 
ro=Luw; R"i�ga�J's�llc.'�t08�e;:::;\U��'agp��ctt���y�et:l� 
��m;ll: �n����t�1 ��r6 ����;i��s�h�¥���htoC����: 
Prfce '2.50, free of postage to any address iJn tM world. 

f)ollten ts :  Part 1. History of Aluminium. II. occur
rence of Al umininm in Nature. 111. Physicru Properties 
of Aluminium. IV. Chemical Properties of Aluminium. 
V. Metallurgy of Aluminium. VI. The Manufacture of 
80dlqm. VI!. Manufacture of A lumina. .VIII. Manu
hlcture of Double Chloride of AlUminium ana Sodium: IX. Manufacture of Aluminium at Salindres (Gal·d). X. 
Reduction of Aluminium by' other Reducing Agents tlran 
Sodium. XI. Working of Aluminium. XIl. Alloys of 
Aluminium. Appendix. Addenda, index. 

.A circul4r showing tM fun table of contents of this vol-
w:.W.J,/:::af J::;;.1t���"h'J:Xk":'::' al1l1 part Of the 

H E N R Y  CA R E Y  B A I R D  Ie. CO.,  
INDUSTRrAL PUBLISHERS, BOOKSELL ERS & IMPORTERS 
810 Walnut iStreet, Plliiadelphia, Pa.,  U. S .  A .  

S O L X :!>  V" U L O A. N X T E  
:m :a4:  E R. Y" -VV :B: E E L S  • 

All otller kinds Imi tations and Interior. Our name is stamped in full upon aU our 
standard BELTI N G, l'ACKIN6, HOiSE, and WH EEI.iS. Address for new Circular, 

lIEW YORK BELTllIG & P ACKllIG CO., 
Warebonse :  1 5  Park R ow, opP.  Astor Hou se, New York 

Branches: 308 Chestnut S t  . •  Phila.. 167 I.ake St., I:hlcago, 52 Summer St., Boston. 
JOHN H. CHEEVER, Treas. J. D. CHEEVER, Dep'y Treas. 

ROCK BREAKERS AlID ORE CRUSHERS. 
We manufacture and supply at short notIce and lowest rates� Stone and Ore Crushers, oon-

��i��S �i\�nl;���t���i>:���kg�:�s
E����1��s;YtY�h

tl:ille� ·li�n
e
i ���: ��t;;t�srM�:�Ifh 

and July Wth, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of .Mr. Marsden, who, for the past twenty years, has been connected with 
the manll.f.:'ii'ii'k'l W�k���iffsln�lAistd'Auf:i'1v�n� f:(fI�'M;'n nfrs., A nsonin , Conn .  
COPELA ND & IIA(;ON, AKents, NEW Y C HU'-, 

O T T O  C A S  E N C I N E . 
GtIARA NTEED TO CON'StIME 25 to '2'5 

P E R  CENT. LESS GAS THAN A N Y' O'.l'HER GAS ENGINE DOING THE SAME WORK . 

The Te���!em!!!�� Baak : OllWORK scMuic HINE'RY P H I LA D E L P H I A  a n d  C H I C A O O .  

H Y DROSTATIC P R E S S E S ,  
E N O I N E S ,  BOI L E R S ,  C A S T I N O S  

W M .  TAY LOR .t SONS, 
23-39 Adams St. ,  Brooklyu, N. Y. 

The Techno-Chemical Receipt Book. , 
Containing Several Thou"and Receipts, coverinll the PEROXYD OF HY DROGEN. -THE 

Latest. most Important, and most Useful DiscoverIes in method of pre�aring it, anc:f1ts UBe as a bleachtn,;r agent. :;'hl�!C�rr.e�do\':fl';s��::'s�he:M'dil��c���f!�Plr�::t�g� g���ln��,! 10
C�:��FI�:t!E�:tg!My";;at:e���T

J:Oi:; German of Drs. Winckler, Elsner, Heintze, Mterzinski, all newsdealers. �?8R.�n
T. I1���:;t�G�a*,'::l!,z��IiM� R��ar"f�m�f�u�ai W --A-N-T-E-I-)--A-g-e-n-t-s-t,,-s-e-n-P-R-A-T-T-' S--P-A'TEN T 

�W'!e�d�)� f��;:t�ri�'l:s�\;'e 
a§�a�n�a�s�tuTI,��h�� BUT'I'ON F.-\ "TE N Elt. Address PRATT 

delphia. author ot " Ga1vanoplastic Manipulations." 11- MANUl.'ACTURING CO., BOston, Mass. I 

lustrated by 78 engravings, in one volume, over 500 pages, 
12mo, closely printed, containing an immense amount 
and a great variety of matter. EleJ!antly bound in scar
let cloth, �Ilt. Price $2. free of postage to any address iJn tile world. 
u� o1ti!'J'f:'�nf�k:�tWu �{l�¥rr.a�� �:; f.o any one iJn any part of tM World who Will furnish his add ...... 

. H E N RY CAR EY B AI R D  Ie. CO.,  
Indnstrlal PubU.hers, Booksellers, and Importers, 

�J 0 Wain at St •• Pbiladelphia, I'a" U. S. A .  

SEEDS C I V E N  A W A Y !  A package of 
Mixed Jj'lower seed. (500 kinds), with 
PARK'S FLORA]', GUIDE, all for 2 stamps. 

5�erw. fl�A\tii.:eFa
d:!:���:gnri-�] Jl.!l

.
l your friends. 

IF Be prompt. This otfer appears but once more. 

TUNNEL FOR FOOT PASSENGERS IN 
�t()c}'''�'I'P!:-:'QeiSc't;lption of a difficllit piece of tunneling. 

was applied with success. 
SCIlCNTIFIC .AME U,IOAN 
10  cents. To be had at 

,�.m':..,.._"!.� STEAM YACHTS A.ND STEAM 
LAU SCHES.-Our boats are not experimental, blI't ..... powerful, faRt and economical of fuel. Bnrn 

eith� coal or wood. Do not require experienced engineer. 'N I> Complete boats under $500.00 in price. Illnll
tratsd C,atalogne, including engin"" and hoilers, and 
propeller wheels and six photographs of lann'i!'�'!>. sent 
on receipt of six two cent stamps. C� P. 
.WILLARD & CO., 282 Michigan St . •  CmoAGO. 

ON STEAM BOILERS.-A LECTURE 
�;. :e��oifeeJ,

ij�;ego�s��c��b�e�n
C�I!i;·�� I?o:�e

e
nt. 

Dilferent types of boiler •• Material, Methods of ,!lveting, 
Fractures, Boner explosions. Contained in SOlE :'IJ'L'IFIC 
AM EltICAN SUPl'r.>OM ENT. No. 1i :J 3 .  Price 10 cents. 
To be had at this office and from all newsdealers. 

FORE IGN PATE N TS.  'l'heh' Cost Reduced. 

W�!�:Po n9
0me �h��i ����f!::fuj:r: f�?f�:��fX� 

hest Broom !ll nchi nel'y lind Tools from the planting of 
seed to the manufacture of the Broom for market. Send 
for catalogue. J.  H. DAKIN, 102 Liberty St., Schenec
tady, N. Y. 

CHARTS FOR GREAT CIRCLE SAIL-
ing.-By R. A. Proctor. Showing at once the Ilreat circle 
track, the compass bearing at each point, and the dis-
\Vy[� ;si�8�;e�?wg���:1��'A'� t'�����I��6 I�!::�: 
CAN SUPPLEMENT, No. Ii 0 1 .  Price 10 cents . To be 
had at this office and (rom all newsdealers. 

HOOOE'8 

Universal AnIle Union 
PATENTED. 

Combining an elbow and 
lunum, and can be set at 
any angle at wbich..it is de
sire<! to run the pipe. 
•• nur.da.rers &; Wholesale "rots, 1l0LLSTONE K�Ca:INE CO., 48 Water St., FITCIlBnG,J4ASS. 

D R I V  I N G·BELTS.- A  PAPER BY 
John 'l'ullis. discussing the comparative value of various 
kinds of belti':lfi Main drivinll-beLts. Patent leather 
�����.

be�l�f S e������g�.
el�onfa�:':>J' �.',' I�CI���t�i� 

A MERICAN SUPP�MKN�', No. Ii O�. ·Price 10 cents. To 
be had at this office and from all newsdealers. 

.PEBFEC1' 
NEWSPAPER FILE 

The Koch Patent File, for presel'Ving newspo·pers 
magazines, and pamphlets. has been recently Improved 
and prico reduced. Subscriber. to the SCIENTII!'lC AM. 
ERICAN and SCIENTIFIO AMERICAN SUPPLEMENT can be 
�plied for the low price of $1.50 by mall, or $1.25 at the .. s8Ln<>Jri�cpalilERI�"1';;;' �'t,ar�l:�def:rk���� evQ1'Y one who wishes to preserve tlie paper. 

Address 
lIVNN & CO., 

Publishers SCIlL;TII!'lO AlIDmICAlf, 

VELOCITY OF ICE BOATS. A COLLEC· 
tion of Interesting letters to the editor ofthe·SCIENTIFIC 
��:��ti�g"'l,�� ���s�'h� 0& tYs

e �g�td
t\',���e ��a"ft" :"'ll 

faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 21'1. Price 10 cents. To lie had at this offiee and from all neWSdealers. 

ELECTRICAL Edward P .  Thompson, Solicitor 
• of Electrical Patents, S Beekman i 

Street, N. Y. Write for testlmontals and instruL-tionB. AiAA6t·ADAWAE&L&L.6U 
8totNiViiiYto¥Rw 

CAL DWE I.L' S SPIRAl. STEEl. CONVEYOR, 
1 31·133 W est Wasbi nKtOn !St., (;bicaKo, I I I  

L J Have you that you WHAT:. want manu factured 
In Wood or Metnl' 

POWELl. URC/S. !llFCll. CO., Waukegan , I I I .  

WANTED !'lome MACHINERY specialty to 
lllanufacture. EXPERIMENT AL 
work solicited. 

WILLIAM B. ORR & CO., Allegheny, Pa. 

:rhe eltpenses attending the procuring of patents In 
most foreign countries having been considerably re
duced the ol1"tacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their Inven_ 
tlo'nil abroad 

I C E  & R E F R I G E RAT I N G  M'lChines. York ' Pac 
tent. YORK !lI F6. 
CO.,  YOI'I., Pa . 

GA NA IJA .--The cost of a patent in Canad� is even 
les8 than the cost of a United States patent, and the 

forrner luCludes the ProvInces of Ontari". Quebec, New 
BraDaWick, Nova Scotia, British Columbia, and Manl
tolla: . 

The number of our patentees who avail themselves of 
the cheap and easy method now olfered for obtaining 
patents In Canada is very large, and Is ar.eadUy increas
lull'. 

E N G I  • .  \ ND.-The new Engllsh law, which went Into 
torce on Jan. 1st. 1885, enab� e8 parties to secure patents 
In Great Britain on very moderate terms. ABritish p ..... 
tent includes England, Scotland, Wales, Ireland and the 
()hannel Islands. Great Britain i. the acknowledged 
lInanctal and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention is like �y  to realize as much for the patentee 
I ... Enjiliand as b1s United States .patent produces for 
him at h"",e. and the small cost now renders it possible 
for almost every patentee In this country to secure a pa
tent in llreat Britam, where his rights are as well pro
jected as in the United States. 

t'�'HJilR COL"N'l'ltlES.-Patents are also obtalned 
on very re880nableterms in France. Belgium, Germany, 
AuStria, Russia. Italy. Spain (the latter includes Cuha 
and all the other Spanish Colonies), Brazil, British india 
Australia, and the other British Colonies. 

An e�perience of FORTY years has enabled the 
publishers of I'H E  SCIENTIFIC A>l EltICAN to establish 

oompetent and trustworthy agencies in all the prinCIpal 
foreign countries. and it has always heen their alm to 
have the bl1!'iness of their· clients promptly and proper· 
IY done and their Intereo<s faithfully gnarded . . A pamphlet containing a synopsis of the patent laws 
( f  all countries. inclndlng the cost for each, and othe 
Information useful to persons contemplatmg the pro
cnrinlf of ·vatents abroad, may be had on application to 
this office. 

In l i S  N· & ( ' 0  . . Edlt6rs and Proprietors of THE SCI
�NTIIl'IC AMERIOAN. Cordially invite aU persons deslrinll 
iui7 informamon le'at.'lVe to patents, or the registry of 
tralle-m&1'ks. \n thiS country or abroad. to call at their 
oftiees, an 1!roadwU'- EXannnat\on of inventions, COD
h\tation • .  and adVlce 'free. Inq,uiries by mail promptly 
ansJ;ered. 

. A.ddre8a; �UNN & CO. 
·Pnbllshers and"IPatent l!Ollcitors, 

861 BroadWay.,..ew 'tor� . BB..t,tf:01I OITICllS: Nor62l' aod 62l � . Street. PDC!1l0 �. D'" 7th .street, W� n.(l, 

14-K SOLID ROLLED GOLD PLATE 

AMERICAN- WiT 
O:n.J.y e6.ftO. 

STEM WINDER, PENDANT 

to 
SUJul 

.All 

BALL U � IPO l.Alt System of Electric L*htiDil 
is Cheacest and best for Arc or Incandescent. M or in- . 
format on'/���l'�"yan� 1���¥i''t��'t'Jd�&,,� lith & Locust "ts., Philadelphia • .  

1�1l lit ili �=. 
Addre •• : The AmerIcan WritIng Machine Co., Hartford, Conn.; 
New York OffJoe. 237 BroadwfJoy. 

W Encyclo-E Di�mond L Book free'L pedia of Drills and '5C. for 
700 Engrav Lightning mailing it. 

ings of Hydraulic American 
W E L L  WELL Wen Works, 

T O O  L S, Machines. Aurora, III, 

s �o� ��i��ng��d ;�l��h�n� Y 
Manufaemred by The Somersworth Maehine CJo., 

E. E'I._ '"OV' .4.E'l.E, ;&C1: • •  
154 Lake Street, ·CHICAGO. 

Write for Circulars. 

ICE-BOATS - THEIR CONSTRUOTION 
and management . With working drawings details, an� 
�'ri's't��i:�::. f'{ltew�g¥1h:n

t��'f�':I{�'snge mOdg .. 'I.' 
used on the Hudson river in winter .' By H 
M.E. Contained in SCIENTIFIC AMERIO 
MENT, 1. The same number also contains the rnles and 
regulat.ions for the formation of ice-boat clnbs. the ,�aU. 
ing and management of ice-bo ats. Price 10 cents. 

$ 1 0 .00 to  $50 .00 Mi};7:J'iJ�t 
1:1eS8. Magic J .o ntel'ns n li d V iews of popular su b .. 
jects. Catalogues on applicatlon. Part 1 Optical, 2 
Mathematica!.t 3 Meteorolo�ical, 4 Magic IJanterns, etc. 
I .. MA N A "'",E, 88 !lIadtson iStreet, Cbicago, ] II.  

N OT I C E ! 
;o�e ��tt

s�';,����:a,,��n� l:!rr
p�� 8���� 

'-n the market, heretotore made for 
Shaw & Geary. can now, contracts hav
ing been cancellefi, be furnlshed by 
the inventor in quantities, and at 
prices to suit the trade. Patent. se
cured. 

H .  W E I N D E L, 
406 N. 4th St.. Philadelphia, Pa. 

ARTISTIC BRONZE C A S  T I N  G. ·-A 
lectUre by Geo. Simonds, giving in detail the process of 
castIng art productions in bronze. 1.1he construction of 
the mould, tbe pre:paration of .the fluid. material, the 
casting, the liberatIon of t he cast. With 6 engrav!Wo' 
�?fJ�in;�i�� roC�::�FI�oAb� 'b!�C �"th�� �lric!r.:.!;f'lroi:; all newsdealers. 

� New Catalogue of Valuab le Papers 
contained In SCIENTIFIC AM •. 1tICAS SU PPr.EMENT, sent 
free of charge to any address. . . 

MITNN ISo. CO • .  361 Broadw!U'. N Y 

Until quite recently, considerable difli
culty has been experienced by inventors 
in obtaining patents in both Brazil and 
Mexico. The requirements of the officials 
of these countries caused much bother 
and delay, and the expenses of a patent 
corresponded therewith. 

But there po 1.<?Ug!,'t::ex�sts that trouble 
and delay hi obt�iriing patents in either 
country. The proprietors of this paper 
have perfected arrangements with resi
dent professional gentlemen in both 
countries, Brazil and Mexico, which en
ables them to obtain patents within 
reasonable time and at reasonable coft. 

These two countries embrace an enor
mous area of territory, and makers of im
proved machinery and implements are 
now finding a market, for, their; productl\il 
in those countries. 

The cost need no longer deter inventors 
from obtaining patents in either . Brazil 
or Mexico. 

For further information address 

MUNN & CO., 
Proprietors SCIENTIFIC AMERICAN, 

361 Broadway, New York. 

O E A F N E S S Its cau ses. and a new and ouc. 
. oessful C UR E  a t  your own home, by one who was deaf twent:r-eight :fears. Treated by most of the noted 

mo�t�e
.�ili

a��S ��t�onlh�.','n:��·dr�J'."e�lli�t�s�n tW'.','� partICulars sent on appU caUon. 
_. T. S. PAGE, No. 41 West 31st St . •  New York City. �I LES ImtantreUet. F1nahmre lUldnever • returns. No indelicacy. Neither knife, purge, salve or suppository. Liver,l<i<ine7' andall boweltroubl...- . ycollBtipatiGn-tl11l'o edUkelllll/rlo. BUlI'erersw='orasimple� • b7 a<l<lrtoiIlnlr. J. H. REF.VES, 78 N ...... � St.. N. To; 
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Inld4e Palre, eae" inllertion .. - _ "::i cents a line. Back Pqe, _ch in"enlon - - - 81.00 a line. 
The . above 8l'e charges per agate Ime--about elaht words per line. ThIs notice shows the width of the lfue, and Is set In agate type. Engravings may head advertloem8/ltB at the _e rate per agate line, by measurement, as .the letter press. Advertisements must be ..-Ived at publication office as early as Thursday morn

ing to appear In next Issue. 

THE HAMMER TELEPHONE.-BY L. 
De Locht Labye. Descriptton of the apparatus. Its 

o operation, and the "
Er""

ent contradiction by It of the 
. ���pi�iY�tr':.�,�f:'iO��U8w"ft� 'rai'.i:��t1g�

en
��� 

tained In ScIENTIFIC AMERICAN 8UPPLEMENT No. 4!!1:i. PrIOO lO cents. TO be had at thls office and from 
an newidll\lJers. . .  . 

ARTESIAN Wella, Oil and Gas Wells, drIl1ed 
l:r=���=Utr:� 
:m�;,��� able Hone Power and Mounted 
Steam DrIll\ng Machines for 100 to GOO ft. Bend 6 cents for illustrated 
catalogue. 
PierceWellExeavatorCo. 

New York. 

I M i n era i Lan d s  P rospected . I Artesian Wells Bored. Superior Stationary En
KInes, specially adapted to ElectriC Ligh� PllrP

. 
oseo. 

Built by P A. DIA¥OND DRILL Co., Birdsboro, Pa. 

WlTHlmBY, BUQG &; RICHARDSON. lIIanulact.nrera otl'llteJJt Wood Working � of every � 
tlou. �itles unsurpassed. Shop formerly occ]lP!ed 
by R. Ball '" Co .. WOl'llll.1IteL. Ma. ..... , Send for cataIohe. 

A New Dri l l  Ch uck. 
T H E  H A R T FOR D. 

No. 1 holas 0 to' J.iI' in. Price, $7 .00. No; 2 hold, 0 to !ij In. ' Price, $8.00. 
pr- It cannot be � . Address 

THE CUSHMAN CHUCK C O. 
Hartford, Conn'. 

Or any dealer In machlnl8ts' Tools. 

A SKETCH OF ROMAN BUILDING 
Constructlon.-By W. T. Oldr\eve (PrIze essay); An'ln
terestlng paper, In which the subject Is considered un
der (1) the principles and fonn. o� Roman cons

.
t ruction, (2) processes and methoas, and (3) materials and work

manship. Contained In SCIENTIFIC AMERICAN Sup
PLEMENT, No. :i03. Price 10 cents. To be had at this 
otllce and from all newsdealers. 

VOLNEY W. MASON & CO., 
FIDCTION PULLEYS CLUTCHES and ELEVATORS 

PROVIDltNCE. It. I. 

GAS FOR COOKING PURPOSES.-BY 
w. L�. F.C.S. Adv

an.,\'tfi:n� 
gas over eoal tor coo\dDg. ArraBlfCIIlents tor . gas. cost. Gas 

t-�C"'A���lt:��o.��!�: 
lO cenn. To be had at tbls otllce and from ali news
delliers. 

HISTORY OF THE ELEC'l'RICAL ART 
In the U. S. Patent Office.-By C. J. Kintner. An Inter
esting history of the growth of electrical science In this 
country" lUld notices of some _of tbe more Im�,nt 
models m possession of the Patent Office. Contained In 
SCIENTIFIC AMERICAN SUPPLEMENT No. ':i44. PrIce 
lO cents. To be had at this otllce and from all news
dealers. 

PAT E NT S .  
MESSRS. MUNN '" CO., In connection with the publi

catIon of the ScIENTl1l'IC AMJlBICAN, continue to ex
amine Improvements, and to set as Solicitors of Patents 
for Inventors. 

In this line of busln6118 they have had fllltll-ooe I/04l'1' 
� and now bave URtQUIIitd lactUUu_ for �e 
preparation of Patent DrawlnA'Spect!lcatlons, an\lethe 
prooecntlon of Appllcatlons for Pateitts In the United 
States, Canada, and Forelgu Conntrles. Messrs Munn '" 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, ASSignments, and Reports 
on infringements of Patents. All business intrusted to 
them Is done with special C8l'e and promptness, on very 
_ble terms. 

�&l!�f��a[{oe: �:o��"Pf.t.��s 
a.rJ'AI��ro c�� 

cure "them; directions conceming Labels, COPyrig�ts, Deelgns, Patents, Appeal .. Reissnes, Infringements, AI!
BIjplments, Rejected Cases, Hlnts on the Sale of PatentI, etc. 

We also send, free 01 d1tJtve, a SynOPSIS of Foreign Pa
tent Laws, showing the coot and method of secnrlng patents In all the principal conntrles of toe world. 

JIUlIfN & CO., Sollel&or. 0' Paten' .. 
381 Broadway. New York. 

BRANCH OIl'l'ICJI8,-No. 821 and 82& F Street, Pao 
oIfIo B1IUdlQ. _ 'I'tb Street, Wuhllljltou, D. Co 

Ititutific jmtri' .. u� 

RUBBER BEI::!E'� ��!,mG, HOSE, THS AMERI�AH DELL TBLEPIDlB'��1 
:a. u :a :a :JiJ �R_G- <> <> :0 iii , 95 MILK 5T" BOSTON, MASS, ' 

M Jl; C H A N I C A L  and M A N U'F A C T U B I_N O J," U B P O S E S .  
The Largest and Most Extensive Manufacturers in Amerioo. 

THE GUTTA PERCHA AND RUBBER MFG. CO. 
New York, Chicago, San Franel.eo, Toronto. 

Foot·Power lIIaehloery. 
Complete outllts for Actual Worksnop 
Business. Read what a customer says : 
���e�!�:�F���r 

c
�:

c�tYI!�g:�� �� 
not see how it can be produced at such 
low cost. The velocipede foot-power 
���

I
:�ho��egt:

t. a�d 
c
:r �f:�t Sj::?i� 

little tired as i'l I had been Walkin� 
rn�1;;;t fr:��rw���&S�t;��:��s 
Co. Address 1999 Mam St .. Rockford. m. 

THE DINGEE &TOONABD CO'S 

ROSES 
For 18 Yea1'8 0_Greo.1; �altyhasbeen 
&=;':v��=��!an��v;:,�� 
entsizesandprloeetosnitaU. WesendSTDOJIIG,TlGIIB
OVS l'L!JII'fII Safely by mall or UpreII8 to all points. 
3 TO 12 PLANTS S I .  �':�n!�f. 
OnrNewGuide,88 Pp"describesnearlyoOOlinest 
varieties of Roscs, me best Hardy Sh 
ClimblDII' Vines, and New and Rare 
Seeds, and tells how to ,"ow the AddresS THE DINGEE &; CONA ., Boss Growers. West Grove, Chester Vo. P .... 

R AILS FOR STREET RAILROADS.

:tI���w;. �f �on����ie�i �s �:��:i�I�llf�::'tr��r¥:i�: 
road rail.. Contained In SCIENTIFIC AMERICAN Sup
PLEXENT, NO. 499. Price 10 cents. To be had at this 
office and from all newsdealers. 

BARREL, KEI, 
Hogsliead, 

AND 
STAVE MACHINERY. 

Over 50 varieties manu_ 
factured by 

E . ..  B.  Hol mes, 
BUFFA LO, N. Y. 

_CLARK'S NOISELESS RUBBER WHEELS 
No more Sl.lllntered Floors. 

Different Styles. Catalogue Free. 
GEO. P. CI.A RK, 

Box L. Windsor Locks, Ct. 

E P P S  , s 
C RATE P U L-COM FORTINC. 

C O C O A  
DIRECT PHOTO-TYPOGRAPHY AND 
Photo-lltbography by the chrom-albumen process.-De
scription of a process that Klves a ready means of repro
dl1cillJ[ on zinc the finest 8

�ple or g-rain sketches, and 
��h'i:.�t::0o1f����

y 
tb:��:��'fh��:l:.'i 

plate. ,\' Ith 3 :ligures. �ntalned In SCIENTI1l'IC AMER
ICAN SUPPLE>IENT. No. :i0 1 .  Price 1U cents. To be 
had at this office and from all newsdealers. 

�\lllil\\lllill\lDlli\lf< CARY & M D E N (�) 
-STEEL W IRE 'O F lY OESCR IPT ION @.re � 
23+ W 29 ST EVERY & sTEEL SPRINGs. NLWYORK c:TY 

Telegr&.Jlh and. Electrical 
SUPPLIP.A i 

Medical BatterIes, "'lnventors'l"'il'lOdels, Expert. I itlental Work, and line brass castings. Send f� 
�alogue (J. E.. .JONES & B ltO. (Jlnelana''' o. Bia iiilpc.nmt to us that you aentioQ. this paper. 

1.EATHER B E LTING 
best and ,most reliable Byl 
ever introduced. Made -be 
C. A .  SU HIEItEN & CO. 47 Ferry St., New York ; 416 Arch st., Philadelphia ; 86 I!'ederal Street, Boston. 

.A.. ,F.A..XR. OFFER. . 
If you'wlll put a JEN K INS BROS. VA LVE on the worst place, you can lind, where yon C&nIlQt keep other Valves tight,-and if It Is nni perfectlytlght or �ho�! 0050 -Actdi; 

or other lIulds longer tbaIt any other Valve, you may return it, and your money Wlll be refunded 

To avoid imposition, .ee that valves are stamped "Jenkins Bro •• " 

.J E N KI N S  B ROS.,  
7 1  John S:., N ew  York. 13 So. Fourth St .. Phila. 10:i Milk 8t., Boston. 

MEDICATED SOAPS. - A PAPER BY 
Dr. Jobn V_ Shoemaker, describing thirty dUlerent klnds 
of medicated sOaps; and 'POll\ti� out the diseases in 
which the .use of · eaoh. is indicated. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. :iOa. Price 
10 cents. To be had at, this Office and from all news
dealers. 1iJ . PATENT 

- .J ACKET KETTLE S ,  
Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR & CO. , 614 and 616 Market St., Philadelphia. Pa. 

THE ERODING POWER OF .. IOE.-A 
paper by Dr. J. S. Newberry, discussing the reality of a 
rJ::':'::e'f.'t��O

d
ur:Aa'

h
���=i,

e 
n>:Jl���::s���t 

vatlon of Lake BaSins, Mode of Glacial Erosion. Con
tained in SCIEN�'l1l'lC AMERICAN SUPPLEMENT, No. 499. PrIce 10 9"nts. To be iw!-at this olIIce lmIl�om 
au Dewsdealers. . , 

THE CURTIS' 
RETURN 

S'r:El.A..J:Mt 'r:a.A.P_ 
For retuming steam condensed un
der pressure automatically Into the 
boiler, whether taken from above or 
below the boiler lever, without loss 
or waste. Mannfactured by ..... THP. CURTIS REGULATOR CO., 

BOSTON ,  MASS. 
Send for Clroular No. 1 9. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. HatIIeld. With directions for construction. Fonr 
��,:=s

i;9�n��0��N:f����: 
and of�" newsdeaIers. 

EVERY USER Of M!tHINERI 
mOULD LEARN 

How to Use Loose Pulleys, 
Useful Information on this snbject 

Is given In our "'Catalogue No, 55." 
sent free to any address. 
VAN DIJZlIIl!I & TIrr, CIncinnati; O. 

.. STANDARD 

nW YOBK. 
CHIll." 'B1UIELPIIA, , ..... 

Sampl .. . nd IllUllrated Pamplliet "Steam SaYing and fin.PrOO' IIaIeriaW' Free by MaiL 

This Company owns the Letters Patenfi 
granted to Alexander Graham Bell, March . 
7th, 1876, No. 174,465, and January 80th, 
1877, No. 186, 787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit therefor. 

CANNED FOOD.-AN IN1'ERESTING 
hiStory of the canned food Indnstry as carried on in the 
State of Maine. {;ontalned In SCIlIINTIWIC AMERICAN 
SUPPLEMENT, NO. 499. Price 10 cents. To be had at 
this otllce and from all newsdealers. 

PULLE'Y'S. 
Order from our " Special List." 

TBEI JOHN T. NOYE MPG; co.. 
:aUFF-A:J:aO. N. Y. 

THE IRON AND COAL DISTRICTS 
of Alabama.-An lnterestinJl paPer, with map showing 
the position of the mineral districts of the State. Con
tained In ScIENTIFIC AMERICAN SUPPLEMENT. No. :iOO. Price 10 cents. To be had at this office and from 
an newsdealers. 

OF 'I'lIlI ' 

J dttdific �mtri,au 
FOR 1 �7. 

The lIIost Popular SeleDtltle Paper In the World. 

Only 8S.00 a 
I!lY.J���::i,:.'Iry�:.';.t.alre • .  Weekly. 

Thl" widely .circnl llied and splendidly Illustrated 
paper Is publlsted weekly. Every number contains six
teen pages of useful lnfonnatlon and a large number of 
original engravings of new inventions .and discoveries, 
representlnl{ Engineering Works, Steam Machinery 
New Inventions, Novelties In MechaniCS, Mannfuctures, 
Chemistry, Il:lectrlcity Telegraphy. Pbotography, Archi
tecture, Agricultnre. Horticulture, Natural History, ete. 

A.II Classe. of ReadeI'll lind. In the SCIlI!N!l'IlIm 
AMlmIIlAN Ii _tat- � ot tile best 8clentlllc I�. 
formation of the day; and It Is the aim of the publiahera 
to I'resent it In an attractive form. avoiding a8 mncb .. 
possible abstruse terms. To every intelligent mind, 
this journal alfords a constant supply of Instmctlve 
reading. It Is promotive 'of knowledge and progress In 
every commnnity where It circulates. 

Tel'ID" of Snbscl'lption.-one copy of the SCIBN_ 
Tl1l'IC AMERICAN wlll be sent tor one ueat'-62 numbers
postage prepaid. to any snbscriber In the United States 
or Canada, on receipt of three dol llll's by the pnb
IIshers ; six months, $1.60 ; three months, lUlU. 

Clnb ... -one extrll copy of the SCIENTIFIC AMERI
CAN will be sttpplled gratlsf(Jl' 6'IltI1'1I elub o1 jlvell1ib8eriJJlJn 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely'sealed, and correctly addreseed, 
seldom goes astray, but Is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay. 
able to 

�"C'NN &; 00., 
36 1 B roadway, New York. 

w � :m  

Scientific American Supplement. 
ThIs Is a separate and distinct publlcatlon from 

THe SCIENTlll'IO AMERICAN. but Is unlform therewith 
In Size, every number containing sixteen large pages. 
THE SCIENTI1l'IC AMERIOAN SUPPLEMENT Is published 
weekly, and Inclndes a very wide range of contents. It 
presents the most recent paPers by eminent writers In 
all �jle principal departments of Science and the 
UseM Arts, embracing Biology, GecIOlQ', Mineralogy • 

Natural llistory, Geol!1'llphy, A rchmology. Astronomy, 
Chemistry, ElectriCity, LIght. Heat, M echanical Engi. 
neerlng. Steam and Railway Engineering, Mlnlna. 
Ship Bnlldlng, Marine Engineering, Photogruphy, 
Technology, Manufactnring Industries, sanitary En
gineering, Agrlcnlture, Horticulture, Domestic Econo
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information Pertaining to these and allied 
snbjects 18 given, the whole profusely illustrated wltho 
engravings • 

The moot (mportant Enoifl6eling W(JI'kB, MechanlsmlJ. 
and Manufactures at home and aliroad are representedo 
and described In the SUPPLEMENT. 

PrIce for the SUl'PLEMJINT for the United States and 
Canada, t5.UO Ii year, or one coPY of the 8CIENTt1l'£c AX
mRICAN and one oopy of the SUPPLEMENT, both mailed 
for one year for fl.oo. Address and remit by posta) 
order. express 'lnoney order, or checJr, 

,MUNN & Co .. 36,1 Broatlway, !t. Y., 
PabllsIiers SCIENTIFIC AKEmcAN. 

To 1"0" elll'n Suli8Crlbel' •• -Under the facilities ot 
the Postal Union, the SCIENTIPIC AMERICAN Is now sent 
by post direct from New York, with rel{ularlty, to sub
scribers in Great Britain. india. Australia. and aU other 
British colonies ; to France, Austria, Belginm, Gennauy. 
Kussla, and all other European States ; Japan. Braz1/, 
Mexico, and all States of Central and South Amerlea. 
Terms, when sent to foreign countries, Canada excepted, U, gol:1, for ScIENTlll'IC AMERrcAN, one year ; p. gold 
for both 8cIENTI1l'Ic AMERICAN and SUPPLIaMENT for 
one year. This Includes pcsta,o:e, which we pay. Remit 
by postal or express money order. or draft to order of 

MUNN &; CO .. 381 Broadway, Now_Yom. 

PRINTlma INKS. rnBE " Scientific American " is printed willi CRAS. .� ENEU JOHNSON &; CO.'S INK. Tenth and Lom.  bard Sts., Phila., and 47 Rose St., pop. Duane St., N.Y. 
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