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ESTABLI�HED UH5. 

THE JOHNSON PNEUMATIC TUBE. 

The necessity for the transportation of high class 
freight, baggage, and mail matter at a more rapid 
rate of  speed than is now possible on our railroads 
is conceded by all . The inventors of the day have 
been mak ing many efforts to snpply th is want. It 
is fel t  that less than 25 hours should be consumed 
in sending mail matter to Chicago, and whatever we 
think of the possibi l ity of dispatching passengers at so 
high a rate of speed, there seems to be no reason why 
freight and mail matter should not safely w ithstand 
the  velocity of 100 or 200 miles an hour. We i llustrate 
in the present issue an interesti ng effort in th is d irec
tion, the Johnson pneumatic tu be. Up to the pre
sent time it has only been tried on an experimental 
scale, and much work remai ns to be don e  to develop 
its possibi l it ies, but enough has been shown to prove 
the practicabi l i ty  as weli as possi b i l ity of econom ically 
imparting a h igh velocity to parcel carriers. 

A tube is to be provided extending between the 

desired stations. Hollow bal ls or spheres packed with 
the objects to b e  transported are forced through this 
tube. A blast of air is forced into the tube, and the 
spheres are driven by the air pressure, the only practi
cal resistance being rol l ing friction. Thus the m ini
mum of resistance i s  offered. 

The experi m ental t ube which has been installed at 
Marion, N. J. , is  1,000 feet long and 30 inches in diame
ter. It is constructed of No. 18 sheet steel, r iveted up 
i n to a tight smooth tube and built in sections 25 feet 
long. Cast i ron rings are fasten ed around it at intervals 
in order to strengthen and preserve its circular form. 

Some of the spheres which are used in the trials of 
this installation are made of cast iron and others of 
sheet steel, the last bein g presumably the better mate
rial for actual practice. The tube bein g  30 inches in 
diameter internally, the external diameter of the 
sphere is 29 inches. If centered in the tube this allows 
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a windage of one-half  an inch all around it. The ball 
does not rest di rectly on the tube. Along the bottom 
of the tube a flat plate of steel, 4 inches wide and % 
of an inch thick, is secured. Upon this the sphere 
rolls, held up % of an inch from the bottom of the 
tube and therefore centered in  it, giving an annular 
windage of approximately Yz an inch all around. 

To drive the ball through the tube, a No. 5 Root 
blower, actuated by a 25 horse power engi ne, has been 
used. Hitherto for the ex periments a partial vacuum 
has usual ly  been used, a slight exhaustion rangin g  
from one-half o f  a pound downward b e i n g  profl uced 
and u tilized for drawing the bal l.  It is proposed iu 
practice to utilize both suction and pressure for this 
purpose . 

In order to withdraw the ball from the tube, a Y 
branch, shown i n  our i l lustration, is provided. This  
branch is  closed at, its end. To withdraw the ball from 
the t ube, a guide made of steel rods can be thrown 
over, extending obliquely across the main tube, so that 
as the bal l comes toward the right, as shown in the 
drawing, it i s  d iverted into the branch. The end of 
the main tuhe is  made to ascend, and as it is  closed it 
affords a perfect air cushion to arrest the progress of 
the ball. However fast the b all enters, it is brought 
quietly to rest by the air cushioning, and then gently 
rolls down toward the opening provided for i ts wi th
drawal at the end of the Y. At the other end of the 
tube simple gates are provided by which a bal l can be  
rolled in  and released at a given time. 

The results attained i n  practice have been very re
markable. Throughout the 1 ,000 feet of tube, balls 
have been propelled in 1 1  seconds. As they started 
from rest, the ultimat.e velocity attained, which has 
not been directl y determined, must have 'been very 
high . In practice, it i s  believed, and claimed by the 
proprietors , that a speed of 300 m iles an hour will  be 
reached. The carriers which were experimented w i th 
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weighed 750 pounds, so that it wil l  be seen that the 
experiment was made upon an actual working scale. 
Owing to the principle of Il.i r  cushion ing, spheres could  
be made in  practice to  fol low each other as  closely as 
desired, as col l i sion in the course of transit would be 
quite im possible. One interesting feature about the 
apparatus is  that the ball is  foun d  never to touch the 
walls  of the tube. Like a bicycle it  preserves i ts equi
l ibrium all d always rol ls  u pou the central bed plate or 
track. 'I'his fact has been ascertained by painting the 
balls; t.he paint showed no mark, so that it is certain 
that they never touch the sides of the  tube. Again , 
wheu started to roll upon auy given merid ian or great 
circle, it is found t.hat the sphere never leaves the 
track, but  coutinues to roll u pou it to the end of its 
course, i t  being understood that in s uch instances the 
track is elevated to one side of the tube, according to 
the degree of curvature, in order to prevent the 
carrier from i m piuging on the side of the tube. 

.( ... 
Good Material the Be .. t Economy. 

That economy lies in the use of good material, and 
not iu cheap stuff, says the Master Mechanic, was well 
i l lustrated on oue of the large Oh io roads recently. The 
newly appointed superintenden t  of Illotive power foun d  
that the val ve oil u sed o n  the road was a m ixture of 
black oil and tallow, the total cost of which was 32 
cents per gal lon , and that the average m ileage per 
quart was 100 miles. 

He also found that one valve seat was being faced 
every day in the shops. A change was made to valve 
oil, costing 50 cents per gallon , This is giving an aver
age mi leage of over 200 m iles per quart, and it bas been 
n ecessary to face only five valve seats in four months.
N. W. Mechanic. 

EVERYBODY SATISFIED,-Of the 55,000 exhibitors at 
the Paris exhibi tion, 33, 000 get awards. 
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OPENING OF THE NEW LONDON BRIDGE. light a success. When Sawyer and Mall made their 
The great bridge at New London, Conn. ,  was for· application, he believes that they had no idea of 

mally opened on October 10. Special trains from New broadly claiming the matter under contention in this  
York and Boston brought large parties of i nvited suit, but  that by amendments while the  case was pend. 
guests to the scene. The assemblage was not onl y  a: ing in the Patent Office they so broadened the scope ot 
large but also a t horoughly representative one, includ· the paten t as to meet and cover these inventions of Edi· 
ing many prominent engineers, state and railway offi· son then going into public use. The decision holds that 
cials, editors, and others. The bridge has already been such expansion was unj ustified by the original inten· 
described and illustrated ill our columlls (SCIl<}NTIFIC tion of the patentees. The treatment of this matter 
A�IERICAN, June 8, 1889). It is the largest drawbridge reminds one of the treatment of expanded reissues by 
in  the world. Flags were hoisted on the apices of the the courts. It emphasizes the n ecessity of making the TERMS FOR THE SCIENTIFIC AMERICAN. d raw�pan, furled up closely. In the presence of the two original application for an invention correctly. The One copy, one year. for th� U. S. or Canada .. .... .. , , . . . . . . . . • . . . • . .  8300 • 

One copy. six months. for tne U. S. or Canada .. ... ..... . .... ..... .. ... 1 �o special trains and their passengers, one from the east, ruling is strongly against essential modifications of ap. One copy, one year. to any foreign country bel onging to Postal Union. 4 0 0  
Kemit by postal o r  express money crder. the other from the west, the draw slowly opened. The plications for patents by amendments of description 
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\lraw by the eastern opening and returned. As she Court. Under this decision there would seem to be no 
passed, a military band upon the drftw played . .  Aul d  fundamental paten t  right in high resistance carbon 
Lang Syne," an appropriate tribute to the change filaments made from fibrous material .  
from old to new systems. The brid ge closed, the • , • I • 
bunting was loosed, and a sal ute of bombs was fired A Great Buildiug t'or a Great NMv"paper. 

from the ice fender of the central pier. A collation The corner stone of a large and magnificent building 
and short excursion on the steamer Connecticut, for the New York World, newspaper, was laid on the 
followed by speeches, closed the occasion, that will 10th of Oct,o ber w ith interesting and appropriate cere· 
long be remembered by those who partici pated in it. monies. Several very able  addresses were made, 

The b ridge wil l shorten the time between New Yo,k among the speakers being l'Ifr. Chauncey Depew, Mr. 
and Boston about half an hour, and wil l  avoid many Hil l ,  Governor of the State, and others. MI'. Joseph 
unforeseen detentions of the old ferryboat. O ur thanks Pulitzer, the editor and p roprietor of the World, was 
are due to the officers of the New York, New Haven unable to be present, owing to ill·health and absence 

{)oUlent.. and Hartford Railro'td for courtesies received on this from the country, but he sent a cablegram, which was (lllll.trated articles ar e marked with au asterisk.) 
Appliances, railway . .. . .... . .... 250 Inventions,index of ....... . . ..... 251 

occasion. read, expressi ve of lofty sentiments. Among other 
Articles found in cotton bales .. , z.t4 Invention�. miscellaneous .. ... ... 250 • • • • .. --��--- things he says : 
�:;���'i;:::;�n���?;���i':,·: '. : : : :  ��r W�t ���cri'o�ei:ioi:i ·oj::. : '::. : : : : : :  §!� THE ELECTRIC EXECUTION OF CRIMINALS. " Let it ever be remembered this edi fice owes its exis. Bite. viper. treated by alcohol. .. 248 Locomotives, compound, Bald-
Bolt. door. Schoen & Frieden' win . ... . '" ...................... 24:\ The n e w  law of the State of New York for the execu· tence to the public; its architect is popular favor; its stein�s • .......... .... ... , ... , 242 Material, good, best economy . .. . 2;-)!� 
Book. and pubhcations, new ..... 2,,0 Notes and queries ....... .... . .. . .. 250 tion of criminals by eleetricity, instead of by the rope, moral corner stone is love of Liberty and Justice; its BndlZe. New London. opening of �-tu Ocean, time across ... .. .... . . .. 245 
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' 245 will probably soon be en forced. Judge Day, before every stone comes from t e people and represents pub· Building. Worl-d - - .......... .. , ... 240 
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t�:��u��t·iori::.::: : : : :  ��� current and the Westi nghouse dynamo. This selection The ceremony of bestowing the final touch to the 
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Hands. let your mind aid ......... 244 Tubes. pneumatic, in Buenos B rown has been most unmerei fully abused by some of ance would be a grand one. 
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Inventions, agricultural. .... ... 250 W hat MoclernLwht ancl Heat says 241> I parties i nterpsted in the electrical machines. These ed statemen ts, has a d aily circulation of 345, 000 copie� Inventions. engineering .......... 250 Wheel, paddle. WI.iIamson's' .. .. 242 
persons pretend to he sufferers, both morally  and corn. -by far the largest of any daily newspaper in the 
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mercial l y. They affect to be shocked that so pure and world. 
innocent an article as the alternating' eurrent should The new World building is loeated on Printing House 
be u�ed for such meltn purposes; and, moreover, they Square, corner of Frankfort Street and Park Row. 
think it wi l l  infallibly h urt their electrical business. almost adjoining the entrance to the Brooklyn Bridge 
Their often repeated u nlawful killing of innocent peo.

! 
-one of the best business locations in the city. 

pIe by means of their death wires running through the .. , ••• 
streets tonches not their sensibilitie�, but the moment· The London and Northwestern. 

ary pain to be inflicted u pon a murderer by a lawful At the lunch recently given to the American engi. 
PAGE electric execution excites their liveliest sympathies. neers by Mr. Webb he gave the following very interest· 
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lustratians.... . . ... . . . .... .. ........ ... ............... . .... ...... 11499 volved. Smt was brought under thiS patent, and the In May last, with a mileage of 4,750.000, they had On the Propaga.tion of fi'.:lectric \Vaves through Wires.-By Prof. • •  . •  . . H. 11 �R' Z.-A very interes ting and valuable paper by the great com plamants In affirlllIng Its validity strove for a with these passenger trains  only one hot cran k pin,  and 
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o1Ag:.;: ceding paragraph is reached by the judge. But inde· at Washington. It says that in the fiscal year 1887-88 
r!�:;'t� (���h�u��fer��it�'i��C:h�T:�\�t���'o�oih�e;��j�gin�at�� pendent of this he states that there are other reasons the val ue of the exports from the United States to 
rately �escribed .... ....... ..... . ....... ...... ...... ............ 11500 for his decision Mexico was in American coin $19 264 675. an d that the XI. Ol-tDNANCK-The N ew German Rifled Mortars.-A recentriece ' . " . produced tor use in the Prussian "rmy.-Illustrations 0 the EdiRon's inventions published to the world and in. value of exports from MeXICO to the Umted States mounted mortar reRd v for tran�portnuon Rnd of the pIece as set ' . . up f.or ",ction, and of its projectile, with full data and dimensions. troduced into practic:tl use pending the interference durmg the same perIOd was $�3,294,000. These figures 
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proceed inO's are considered at length. These develop· are regarded as the most acr-urate that have e ver been 

Nit-rollen, and A ir up to the Pressure of rJ.1hree Thonsand Atmo- � : • ' . . h f h U·· d Ipheres.-By E. H. AMGAT.-A very interestinl< and difficult in· ments the Judge conSIders as of extreme Im portance. obtamed, and show t at exports rom t e mte 
ve8tigation of the behavior of gases under exceedingly high pres· . . .  M . 

I '11' 1 tl h 8urek(;ith tables of the highly characteristic results obtained .. .. 11506 The use of a hIgh resistance carbon, In place of one of States to exICo are severa ml IOn s  arger Ian ere· 
xnkiluRI�:Joo\��.�Ft:��'1m'�o�����e(N:.p��������s:!'l�:;;;;.1fl- low resistance, he believes to have been invented by to fore stated by either Mexican or United States 
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I .. te8 without en�r�v.i��:�or.printin�.o��� .. ?�.�i.n�.�y mill Edison, and to have made the incandescent electric authority. 
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THE RAISIN INDUSTRY OF CALIFORNIA. 

Fresno County, the geographical center of the 
fertile and extensive San Joaquin Valley, is the head
quarters of this rapidly growing infant industry. The 
soi l  and climate prove so well adapted to the growth 
and curing of the fruit that the production has i n
creased from 25,000 twenty-pound boxes, three years 
ago, to over 800,000 boxes the current year. New 
acreage has recently been added to such an extent 
that it is estimated the crop of 1890 will exceed two 
and one-half  million boxes. 

The m uscatel, of Alexandria, and the muscat, of 
Gorda Blanca, are the two varieties grown. The 
average yield is three tons of fruit per acre, which is 
dried for ten days on trays in the vineyard, and 
hauled in large shallo w  boxes to packi ng houses at 
the railroad, and placed in sweating rooms to com
plete th e curing process. They are then sorted by the 
nimble fingers of girls . The fine larg� bunches on the 
stems are sel ected for the first quality, and called 
London layers. These are worth $1 .90 per box. The 
remainder are run through a large machine similar to 
a fanning mill, used by farmers for cleaning small grain. 
This detaches the scattering raisins from the stems, 
blows away the refuse, runs the fruit o ver screens and 
sorts it into two additional grades, called loose. Mus
catels are worth from $1. 40 to $1. 75 per box of 20 lb . , 
according to quality. 

The farmer is paid from five to six cents per pound 
for thil fruit in its roughly dried state. Three and one 
half pounds of green grapes make one pound of 
raisins. 

A t  the present prices of fruit, the farmer receives an 
average of $175 net per acre. The gross receipts of orJe 
s lll all vineyard of two acres, this year, was $780, out of 
which $100 was paid for labor. 

The land is irrigated, the water being brought long 
distances, in canals, by water companies, and costs the 
farmer about $10 per acre per annum. So lucrative is 
the busineSS, that i t  is attracting general attention. 
Large tracts are being subdivided into twenty acre lots, 
and soB at $100 per acre and upward, that three years 
ago could have been had for $10 per acre. 

The combination requisite to success i n  the business, 
viz., a suitable soil, a prolonged hot and exceedin�ly 

dry atmosphere, bright, sunny days, and an abundance 
of water for irrigation, is here obtained to perfection, 
and the industry has received an impetus that 
threatens to absorb all the available land in  Fresno, 
Tulare, and Merced Counties, an acreage exceeding 
that of New England. 

An average of ten car loads of raisins are now going 
forward daily to the Eastern States from Fresno County 
alone. 

the slide ways if the latter were of the ordin ary pat- one, and that, unless for cheapness, will, I venture to 
tern, the reason for the gibbed table is o bviously say, never be taken in the Uuited States. 
therefore to prevent this. There is in this same ex- To its advocates, I wish to say, if It gear w heel can 
hI bit a gear cutter of the Gould & E berhardt (Newark, be cast true enough, why cannot pulleys be cast true 
N. J.) design and copies of the Brown & Sharpe enough, and thus save the turning ? I should l ike to 
grinding lathes. see a shop fitted up with un turned pulleys ; an'd the 

In the galleries of the Palais des Machins there are only difference is that the pulley shows its want of 
some very interesting exhibits, the most notable of truth, whereas a gear wheel does not. It is q uite true 
which is, a!; far as I have at present observed, a that even change wheels for lathes are sometimes cast, 
band sawing machine for cutting out patterns in tex- but what sort of threads will such a lathe cut? 'rhere 
tile goods. At the time I visited the machine the is a good deal of diJi'erence between a fine casting and 
operator was cutting out patterns for bodices, and the a good gear wheel, and it is a moral certainty that if 
goods were' piled about two iuches thick upon the we had instruments fine enough to measure and record 
table, and the saw cut them easily, cleanly, and it, we should find that the motion imparted to i ts  shaft 
qu ickly, leaving clean edges to the goods, which were by a cast wheel of the very best workmanship is noth
of course fed by haud. As the operator was about ing more than a series of intermittent jumps. Is it not 
leaving for the day, J was unable to obtain all the in- I found that a drill will cut better and last longel' i f  
formation upon the machine that I desired, but I will driven direct by a bel t  pulley than it will if driven 
do so on another occasion, as I look upon this ma- by a gear wheel ? And what reason is  assigned 
chine as one sure to find a wide application in the for this other than that the pul ley motion is more 
United States. steady and even? For a mechanic to whom cast gears 

In the exhibit of the Paris-Orleans Railway in the: are good enough, or on a job for which it is good 
galleries I find a long taper tap, about 1� inches in dia- j' enough (as for a pug mill in a brickyard) , well, it is good 
meter, in which the tap has the usual form at each enough, for the man, or the job, as the case may be. 
end, but along the middle and up to about 1Yz inches It all depends on the standard one sets up. Some 
from each end one tooth is cut out, so that only every '1 years ago George H. Corl iss said to me, w hen speaking 
other tooth cuts-a plan that undoubtedly reduces the of the manufacture of the large gear wheel on his en

friction, and therefore the labor of tapping. gine at the Centennial exhibition : " After they had 
Next to the rail way exhibits in the gal leries come the divided off the index wheel for the cutting engine, I 

sewing machine exhibits, i n  which I find nothing of asked them (the men) if they could find any error in 
particular novelty. A great many of the machines it, and was answered that they did not think they 
have a pantograph motion for copying designs in em- could, and the reply I made was for them to take 
broidery. Attached to the pantograph is a frame on another month and try." This wheel had a 3 inch 
w h ich the work is stretched, the operator feeding by pitch, ran at a speed of 38 miles an hour, and nothing 
means of moving the pantograph. [n some few cases more than a fain t  hum was h eard from it. 
the spools of silk have either been dyed to suit the pat- I have seen (and pointed out in these letters) mallY 
tern or else the pattern has been made to suit the silk, excellent things in France and in the exhibition and 
because the si lk is so dyed that it changes its color j ust many things that are otherwise. I have gi ven a reason 
at the right moment. Suppose, for exam ple, a spray of for every opinion, and generall y  a sketch in addition, 
roses is being embroidered, and the stem is begull with hence your readers are in a posi tion to judge for them
the silk being dyed the right color for the stem , then selves as to the merits of each case. 
by the time the stem is done and the leaves are to be The gua1'di6nS I find no longer attempt to pre vent 
done, the silk will change to the necessary color for the one from sketching in the exhibition, nor do the work
leaves. This change of color is so arranged in the dye- men object, nor is there any difficulty in that res pect, 
ing of the spool that various colored leaves and flowers probably because the principals of the exhibiting firms 
can be em broidered without stopping the machine for are present, and I have never found any difficulty with 
a ,noment, the work going on steadi ly and continll- a principal, only with the underlings. Of course, if au 
ously, although, of course. slowly as compared to ordi- exhibitor has something that he does not wish to be 
nary sewing machine work. p ublished or to expose, no one has a right to sketch it. 

The next exh ibits are for leather cutting and boot Indeed, many very interesting things have been shown 
and shoe maki ng, in which I find nothing of sufficient me under a promise not to explain them publicly or 
note to warrant description. make sketches of them, and the same thing has often 

A hand frame embroidering machine calls, perhaps, happened to me in my visits to workshops in the 
for some notice before leaving the galleries for the United State8, and of course all such confidences are 

.. , • , ., present. It consists of two rocking frames, say 14 feet held inviolable. In the case of this exhibition, how-
lSPECIAL CORRESPONDENCE OF THE SCIENTIFIC AMERICAN.] long, and each carrying 25 needles. Between these ever, the objections have in almost every case come 

The Paris Exhibition. frames is the work to be embroidered, say a border. from officials who mistook their duty, and the sketches, 
PARIS, October 5, 1889. The operators swing a rocking frame up to the work, objected to on the ground that I probably wanted to 

I mentioned in a former letter that the sales of ex- th rough which the needles pass, and operators on copy the articles sketched, were, in  fact, made to show 
hibited machines and articles had, in many cases, been the other side transfer the needles by hand from constructions neither novel nor worth copying. A fur
remarkably great, and I now wish to gi ve t wo exam ples one frame to the other, changing the needles by hand ther fact is that by taking a more complete examina
of this, the first being that of S. L. Allen, of Phila- to others having different colored silk or gold-covered tion, I need not have made these sketches, as they were 
delphia, Pa. , who has sold about five hundred lawn silk, as the case may be. It looks a very slow process, in the nature of the merest memorandums. A sketch 
mowers and about the same n umber of cultivators.  but some of the designs are simply elegance itself. is of course more useful and attractive than simple 
This exhibit contains about half a dozen of the sample 'N e now come to the exhibits of diamond cutting, talk, and conveys the idea better, whi le  discussion is 
machines, and is almost covered with cards givin g  the which is a very much rougher and more crude process al ways advantageous-for the victor, as it shows he is 
names and addresses of purchasers. The next exhibit than it is geilerally supposed to be. And while on this right ; for the vanquished, because it puts him right. 
is the Excelsior and New Model lawn mower (Chad born point let me say that Americans cannot be too careful JOSHUA ROSE. 
& Cold well Manufacturing Company, Newburg), whose in examining the cutting of any diamond purchased in .... I • 
sales have also run into the h undreds. Valvoline is either France or E ngland , for a very great deal of it is B,.ick Kilns. 

another American production that has made a great simply abominable, as I purpose i llustrating in a Is the construction of kilns, as used by brick makers 
hit in the exhibition, and the fact meets you at every future article devoted entirely to diamond cutting. generally, not such as to require considerable attention 
few steps in the machinery deparments by notices to A somewhat ridiculous thing is observed by Illany to do reasonably fair work ? Is the b urni ng of all the 
the effect that" This engine is l ubricated with valvo- Americans in the United States general department, up and do wn draught kilns not real l y  a test of  good 
line." inasm uch as that Connecticut exhibits are placed un- luck? Does any brick burner say before his kiln is 

There is a very large collection of machine tools ex- der the caption of Tennessee, or may be Massachusetts burnt that he positively knows what kind of a burn 
hibited by the Ateliers Ducommun in a buildin g out- exhibits under the heading of Texas. The names of he is going to have ? He tells us what he expects, if no 
side the Palais des  Machins and among the buildings the various States of the Union are painted on large unforeseen interferences occur, which i n  fact are 
devoted to the boiler exhibits. panels along both sides of the section, but in allotting, always expected. 

I notice on one of the planers in this exhi bit that the space no attention appears to have been paid to Why should the b urning of brick depend upon so 
the table has its slide gibbed on its edges instead of these panels. nmch knowledge and care, such as we hear from the 
having vees on its bottom surface. Another feature I took a party of friends to the Edison phonograph old brick yard men is essential ? Let us have a kiln 
peculiar to French practice, and one that if> decidedly exhibit, and, to tell the truth, I felt considerably that will simplify the labor of burning ;  a kiln that 
commendable, is that the beds of the planing machines ashamed, for every instrument was using a roller with will automatically regulate the even distribution of 
are made considerably longer than the work table, an nothing but music on it, and n ot one was doing its heat and temperatnre. Let us have a kiln that any 
example in point being a planer table, say 2 feet 6 work up to the mark, nor, indeed , anything like it; ordinary fireman can handle; a kiln that wi l l  only 
inches long, whose bed is about 20 inches longer. This so Illuch so that it  was a positive damage to the repu- burn one even hardness and color, and do i t  at a large 
no doubt steadies the table and prevents its deflection tation of the phonograph; and I advise those who saving of fuel and labor; a kiln with an arrangement 
from overhanging work. A large planing machine in want to get an idea of what this grand inBtrument can do of test sights that any ordinary laborer can learn in 
the same exhibit which has doubl e  heads on the one to go to the exhibit in the United States general section, ten minutes when the bricks are of the desired hard
slide and side heads on the uprights has the table and not to the exhibit in the Palais des Machins. I ness and when to cease firing ; a kiln in the fireroom of 
about five feet shorter than the bed, the latter being, hear that there is privately a good deal of friction w hich we can hang up printed rules by which the 
if I remember rightly, about  fourteen feet long. The between Edison and the European representative of firing is done according to schedule, and the results 
slide ways on this machine are gibbed and of the same the phonograph, on account of the way it has been satisfactory, and not material ly varying in its continu 
shape a s  those for the small machine mentioned above. managed i n  Europe, and the fact that Edison was said ous o utput o r  operation.-The Brickmakel'. 
For this machine there are provided two extra beads, to be too i ll  to attend a grand reception given by .. , • I .. 
with revolving spindles for milling cutters, so that the Colonel Gouraud in London, but not too ill to visit A Gigantle Tempcl'ing Bath. 

machine is really a composite one, h aving all the mo- the electric light installations in London, lends color The oil tank of the St. Chamond Works, on the 
tions necessary for a planing machine, while at the to the above rumors. Loire, France, is 72 feet deep, and contains 44,000 gal
same time it may be utilized for milling work. As the The cast gearing in the Pa.lais des Machins, to whose Ions of oil, which is kept in circulation by rotary 
pressure of the cut in the case of milling would (from excellence I was the first to call attention, is, I find, be- pumps to prevent the oil from being unduly heated 
the cutter or mill standing out of the horizontal) be ing put forward as worthy of imitation in the United when masses of hot steel are plunged in to be tem
in a direction to cast the work table or platen out of· States, a step that would be a decidedly retrograde 

I 
pered. 
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Jtitutifi t �Ultritau. [OCTOBER 1 9, lB&). 
AN IMPROVED PLANTER. 

The accompanying illustration represents, in side 
vie w,  a planter for cereals, such as corn,  which forms 
the subject of a patent issued to Mr. Arne S. Trage
thon, of Kensett, Iowa. The machine is designed to 
effect the planting by means of a hand lever or through 
the medi um of a driving wheel and proper connec
tions. The main w heels of the m achine ha .... e grooves 
in their peripheral faces, serving, as the machine ad
vances, to cover the seed which has been deposited, a 
caster wheel forrnin� the front support. In advance of 

to a vertical position, the door s wings o utward and No. 300 Hooper St. , Brooklyn, N. Y. The view is taken 
downward, as shown in Fig. 1. To manipulate the about amidships, looking toward the stern of the ves
door there is mounted on the rails  a housing w ith sel, and parts of the propeller are broken away to dis
sheaves or rollers, and with an elbow lever at its lower close its interior construction. T h e  driving shaft ex
end, the short arm of this lever being connected to the tends outward through the side of the vessel through 
door by lIleans of a rod, while a sliding operating a packing or stuffi ng box, and through cam-faced flange 
handle is pivotally connected to the long al'lll, this plates boltea together to form a cam groove around 
feature being sho w n  i n  the perspecti ve but not in the t.he shaft. To the extended end of the shaft there is 

TRAGETHON'S PLANTER. 

sectional vie ws. By pushi n g  up ward on the handle 
connectea to the long arm, the door is cau sed to s wing 
outward and down ward, and by pul l ing the handle 
down the door can be raised and swung i n ward, being 
guided also by a hand piece on the lower part of the 
door. The lock for this door is centrally fitted, and 
has a rocking arbor carry ing a double  cran k or rock · 
ing bar, there being an operating lever fastened to the 
extended square end of the arbor, this lever h aving a 
curved perforated lug on its u pper edge for entering 
the keeper lug and receiving through its perforation a 
fastening pin.  A long bolt is con n ected on each side to 
the double crank or rocki n g  bar, the bar causing these 
bolts to move in opposite directions and enter keepers 
in the j ambs of the door casing. 

we • • •  ., 
Extension oC Parcel and M o ney Order P08tal 

FaciJUif'8. 

I n  June last the Postmaster-Gen eral submitted to 
the main axle is a trans verse shaft, operated by means the C h i l ian minister th e d raught of a convention be
of a sprocket wheel and chain from the main shaft, an d  tween th e repn blic of C hi li and the U nited States for 
on the trans verse shaft are mounted cam-faced blocks , the establ i sh ment of a parcels post system and a postal 
designed, by means of levers and rods, to operate slides money order system bet ween the two nations. S,-,b
which ride within the seed boxes or hoppers. 'l'h e stantial ad van tages to both countries will  result when 
bottoms of the seed boxes are slotted, and the slides are the systems go into operation, w hich, it is hoped, will 
transversel y slotted to receive a charge of seed , the take place at an early day. 
amount of seed received at each reciprocation of the - , • , • 
�lides bei n g  regulated by plates adj ustab l y  held within AN IMPROVED SPINDLE WHARVE. 
t he sl ide recesses. As the slides are reci p rocated their  A wharve so constructed that the oil will not be 
slots or openings are carried into regi ster with aper- thrown out to damage the material on the spindle as 
tu res, wh ereby the ch arges of seed are deli vered to the latter is revolved is illustrated h erewith, and has 
con veyer chutes, wh ich lead to other ch u tes arran ged been paten ted by Mr. James Shaw. Fig. 1 is a partial 
j ust to the rear of the furrow openers. Levers are side elevation and vertical section of a spindle fitted 
pivotally connected to the side beams and extend up to with this wharve, w hich is 
within convenient reach of the driver, by means of shown separately in Fig. 2, 
which the depth of the furro w s  may be readily regu- the wharve cover being 
lated, the furro ws being opened as the mach i n e  is 2 represented in Fig. 3. The 
drawn forward and the seed deposited at stated i nter- spindle is held to revolve 
vals. When it  is desired to drop the seed by hand, at in a frame, projected from 
such distance apart as may be req uired, this is effected the top portion of which is 
by reciprocat ing a pivotally mounted lever. The ma- a slee ve, the u pper face of 
chine entirely dispenses with t,he use of gearing, and is which is recessed ,  and its 
of light draught, and not liable to  get out of order, 1 bore provided w i t h  a metal 
while it may be run by u nskilled labor. packin g  t hi m ble in which 

4 , • , .. the Rpindle revolves, the 
AN IMPROVED FREIGHT CAR DOOR. thimble extending down-

A freigh t car door which can be shut i nto its closed ward into the wharve. 
position flush with the outside s urface or boarding of The spindle and wharve 

, the car, and which can be sw ung out bodily and slid are rigidly attached to 
along guides and upon suspending rails to open it, i� each other, and the u p per 
illustrated herewith, and has been patented by M r. section of the wharve is 
John H. McIntyre, of Rutland, V t. Fig. 1 shows th e hollowed out to form a 
door in section, swung out so that it can be Illoved alon g chamber capable of con-
u pon its supporting rai ls,  Figs. 2 and 3 bein g sectional tairl ing quite a quantity of 
and perspective views of the door closed. A rail is 

�. ' . 
oil.  In the inner wall of 

�ecured to the car above the doorway to form a sus- � "" this chamber n e a l' i t s  
pension track for the door to ride upon in opening and upper end is an annu lar 
closi ng, and at the bottom of the door, at one side, is recess forming a shoulder 
secured an iron having an L-shaped foot guide, adapted to sustain t h e  
to hold the door from swinging farther than is neces- periphery of the ring-li ke 
sary away fro III the car. At the upper edge of t h e cover shown in Fig. 3. 
door are slotted h inge plates; to which suspens ion This cover is  brazed or 

' sheave housings are jointed by means of links and SHAW'S SPINDLE otherwise rigidly secured 
pivot pin t ies, the up per ends of the hinge plates WHARVE. to the wharve, and its 
being formed with a bevel bearin g  surface to form flange acts to prevent the 
stops for the circular abutting ends of the housings. oil from being th rown o u t  when the wharve is ra pidly 
The sheave housings are constructed and applied to rotated. The oil  challl ber of the wharve is filled by 
the rai ls  in such way that the moving of the l inks t o  a I allowing the oil to pass down between the spindle and �orizontal positio� causes the 

.
door to ris� and s,:ing the �etal �acki [�g thilll?le  . .  As

. 
the spindle is rev?lved , 

mward, as shown m Fig. 2, whIle, by Illovmg the lmks suffiClent 011 for Its lu bl'lcatlOn IS drawn u pward m the 

lIIoINTYRE'S FREIGHT CAR DOOR. 

thilllble by reason of the rapid m ovement 
of 'the wharve, the oil  falling down again into 
its compartment when the spi ndle i .  8topped, 
it  being im possible, no matter how rapidly 
the wharve may be revol ved, for any of the 
oil to be drawn out upon the silk or other 
material carried by the spindle. 

For further i n formation relative to this 
invention address Messrs. Taylor & Co. , Pat
erson, N. J. 

.. II • •• •  

AN IMPROVED FEATHERING PADDLE 
WHEEL. 

The accom panying i l l ustration represen ts 
the em ployment of a submerged propeller, 
the flat surfaces of the blades of which, as 
the propel l er is revolved, will be at righ t 
angles to the l ine of travel when the blades 
are in  pos i tion to force the vessel ahead, 
while their side faces are turned parallel 
with the line of travel when the b lades 
would otherwise act to retard the on ward 
progress of the vessel. This invention has 
been patented by MI'. Joh n Williamson, of 

WILLIAMSON'S FEATHERING PADDLE WHEEL. 

keyed a hub formed with radial apertures adapted to re
ceive the inner ends of blade-carryi n g  hu bs, the latter 
formed with flanges which overlap flattened sections on 
the h ub keyed to the driving shaft. To the blade-carry
ing hubs are con nected gears engaged by racks housed 
within recesses formed in the hub keyed on the d riv
i n g  sh aft, the in ner ends of the racks carryi n g  brackets 
wh ich serve as supports for anti-friction rolls which 
ride in the cam groove around the shaft, and for 
other anti-friction rol ls  that ride u pon the periph eral 
face of the shaft. With this constructi on, as the driv
in� shaft is revol ved, and with it the outer hnb and 
its blades, the anti-friction rol ls  rid ing in the cam 
groove alternately turn the faces of the paddles i n to 
and out of position to presen t  a resisting surface to the 
water. 

• • • • •  
AN IMPROVED DOOR BOLT. 

The accompanying i l l ustration represents a door bolt 
patented by Messrs. Louis SClhoen an d Silllon Fried
en stein, of New York Ci ty, in which the bolt is designed 
to engage with a socket in the door sil l ,  the socket 
having a spring-operated plug or follo wer to fill its 
opening when the bolt is  lifted, and th us prevent the 
filling of the opening with dirt, snow, ice, etc. The 
lower corner of the door is faced with an angle plate, 
i nclosing a space in which the bolt is verticall y  held, 
this plate having near its upper end a guide lug, to 
which iE secured a spring catch adapted to engage 
with a notch at the back of the bolt, to hold the bolt 
when thrust down into the socket in  the sill, as shown 
in the sectional view. This spring catch m ay be disen
gaged by a p ush b utton, the stem of wh ich reaches 
through a slot in  the holt and connects w ith the lower 
end of the catch, the spring in the socket �n the sill  
then forcing the bolt u pward and unlocking the door, 
the pressure of the spring catch upon the inner face of 
the bolt then servi ng to retain i t  i n  elevate d  position. 
To lock the door the bol t is forced down by means of a 
finger piece fast�ned to the bolt and proj ecting through 
a slot i n  the angl e plate. 

For further i n formation relative to this invention 
address Mr. Si lllon Friedenstein, No. 353 Grand Street, 
New York City. 

THE populat ion of S w i tzerland,  as per last year's 
census, is 3,000, 000. 

AND FRIEDENSTEIN'S DOOR BOLT. 
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U raninlll. 
E xactly a century ago-namely 1789-Klaproth suc

ceeded (says the London Times) in isolating from a 
d ark-colored mineral,  know as pitchblende. a yellow ox
ide, which, after carefully testing, he pronounced to be 
the oxide of a new metal. To this metallic su bstance 
he gave the name of uranium, so calling it after the 
planet Uranus, then recently discovered by Herschel, 
and it  was at once classed among the rare metals, and 
sti l l  remai ns so. I t  rarity is indicated by its market 
price, which is about $12, 000 per tOIl , or $6 per l b. There 
are several oxides of this metal ; but the best known 
and most important is the sesq u ioxide, which forms a 
number of beautiful yel low salts. This oxide is largely 
employed for imparting del icate golden and greenish 
yel low tints to glass, while the protoxide is much used 
in producing the costly black porcelain .  Uranium is 
also found to be useful in certain photographic pro
cesses as a substitute for the chloride of gol d ; but its 
rari t.y and consequent high price have hitherto caused 
its appl ication to be very l imited, though there are uses 
other than those already named to which it could be 
put if it were less scarce and less costly. It is found in 
Corn wall, Saxony, and Bohemia ; but up to the present 
time it has only been met with in isolated pockets alld 
patches. The centenary of its discovery by Klaproth 
has, however, been marked by the finding of a continu
ous lode at the Union Mine, Grampound Road, Corn
wall. which is believed to be the only known lode in the 
world .  This discovery is regarded as unique in 
the history of the metal. for the lode is what is 
known as a true fissure vein ,  and the ore is  found 
to contai n an average of 12 per  cent  of  the pure 
metal, the assays going up as high as 30 per 
cent in some parts of  the lode. Several tons of 
the ore have already been raised and sold, fetch
ing high p rices. The lode traverses the mine 
from north to south, and the uranium occurs 
in it  chiefly as a sesquioxide. It is anticipated 
that the present discovery will enable t wo im
portant applications of the metal to be fol lowed 
up. The first is as a substitute for gold in 
electroplated ware, inasmuch as with platinum 
and copper it forms two beau ti ful alloys, each 
having the appearance of. gold, and the former 
also resisting the action of acids. The second 
application is i n  connection with electric instal
lations, where its useful ness consists in  its high 
electrical resistance. The mineral deposits gen
erally at the Union Mine are of an exceptional 
character, comprising, in addition to uranium, 
magnetic iron, silver, lead, tin, copper, ocher, 
and umber. 

.. . . .  ., 
Trial of' a N e'v :�ill::nal. 

Reginald Heber Earle, an inventor of St. 
Joh ns, N. F. , recently gave a test exhibition 
of a marine distress signal invented by him, in 
the river in front of the barge office pier, this 
city. The apparatus consists of  an oblong cyl
indrical shell of tin charged for about one
fourth of its length with a service charge of 
two and one-half pounds of powder. Above 
the powder was an air chamber to give buoy
ancy to the shell ,  and through this ran two 
small tubes containing fuse which connected 
with the bottom and the top of the charge of 
powder. These t ubes then came together at 
the top of the shell i n  a tube filled with fulmin
ate of mercury, over which was screwed a cap. 

The obj ect of the shell is to take the place of all dis
tress signals now used ill marine signaling, such as 
rockets and firing of minute guns, in doing which 
m uch valuable ti me is lost. It is intended that the 
Earle marine distress shell, as the contrivance is called, 
shall be dist ributed about a ship, but particularly kept 
on the bridge within easy reach of the captain .  When 
he desires to gi ve a signal of distress, i nstead of losing 
time to l oad and fi re a cannon or touch off a rocket, 
he sei zes an Earle shell, pul ls  the cap off the detonator, 
scratches the ful minate with the rough edge of the 
cap, and throws the shel l  overboard. In t wenty-five 
seconds there is an explosion, and a loud, booming re
port is heard. while  a col umn of water, flame, and 
smoke shoots for at least 100 feet u p  i n  the air.  An ex
tra appliance of a rocket is attached to the shell used 
at night. and this i s  thrown to a great height by the 
explosion, and i tself explodes in  the air. 

'I'he  tin cyl inders of the shel ls  then float about on the 
water, an d as they have t h e  name of the ship stam ped 
on them, they serve in time of disaster to tell of the 
loss of  the sh i p  they came from . 

At the trial Mr. Earle took a boat and went about 
half way between the barge office pier and Governor's 
Island. Two shells were thrown o verboard, and after 
dancing on the water for a moment  they exploded 
with a tremendous report and threw a col umn of 
smoke and water into the air to a great height. The 
column of smoke and water was seen all over the bay, 
and the noise proceeding from the explosion must have 
been heard for miles. The Times says, as soon as the 
first shell exploded, the air was rent with the screech 
of steam whistles from every tugboat and steamboat in 

$citutifi c �ltttfi,au. 
sight. Crowds of people who were strolling through 
Battery Park instantl y rushed to the sea wall, at
tracted by the strange sight of the smoke shooting up 
from the bottom of the bay. Mr. Earle is to exhibit 
his invention before the International Maritime Con
gress, the United States Navy Department, and the 
I nternational American Congress about to couvene at 
Wash:ngton. 

. .  ' .  
WILLIAM B. DUNNING. 

The subject of the accOillpanying illustration, the 
president of the village of Geneva, N. Y., and engaged 
in extensive manufacturing i nterests there, was born 
in Cayuga County, N. Y., in 1818. He lived in Auburn 
un til his fifteenth year, when he went to Dun kirk, 
N. Y. , to learn the trade of an engineer and machin
ist, for which purpose he was " bound out " under 
bonds of $500 to serve fou r  years and two months' t ime. 
His wages were, besi des board and washing, $40 for 
the first year, $45 for the secon d  year, $50 for the third 
year, an d $60 for the fourth year-a length of service 
and a rate of compensation which would be thought 
pretty severe, at the present time, by most boys de
siring to acquire trades. In 1841 Mr. Dunning com
menced work in Geneva, N. Y. , his wages being nine 
dollars a week, he being then the only machinist in 
the place. Shortly afterward he entered the employ 
of the owner of the Seneca Lake steamers and the 
Seneca Lake Foundry and Engine Works, and began 

building engines an d boilers ror vessels. as well as sta
tionary engines. In 1853 he built the New York Cen
tral Iron Works, at Geneva, N. Y . ,  which were burned 
in 1870 and rebuilt the same year. and of which he has 
from the first been the proprietor. At  an early period 
Mr. Dunning patented and brought out a practical 
steam-heating boiler, to which he has since added U1an y 
improvements, and of which many thousan ds are now 
in successful operation. Mr. Dunning has been a vil
lage officer since 1867, and is still the active overseer 
of the business carried on in t.he several departments 
of  his extensive works. 

. , . , .  
DoU' t o  Extend Our Foreign Trade. 

A correspondent of  Boots and Shoes says : I have 
been much i nterested i n  the m(l,tter of exports of 
manufactured goods for years past, and have striven 
in  every way to ascertain if possible the cause of their 
being so light. I am cOllvinced that the one great 
cause is lack of transportation facil ities. The buyer 
of to-day, whether in  B uenos Ayres or Chicago, wants 
his purchases delivered promptl y and w ith regularity. 
That we are not provided with regular direct com
munication with South America is the faul t of our 
general government. 

If heavy freight is to be sent to South America 
quickly and cheaply, it  m ust be shipped to some Eng
lish or German port and then reshipped to port of des·· 
tination 

Some of the largest manufacturers of boots and 
shoes in Europe devote exclusive attention to the pro
duction of goods for the South American markets. 
The proprietor of one located in S witzerland has for 
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man y years made an annual visit to this country. 
His factory is stocked with American machinery, h e  
cuts large quantities of American sole leather and has, 
so far as possible, adopted American methods of work
ing. He has i nvestigated the cost carefully, and he 
stated to the writer that it cost as much to produce 
most kinds of shoes in his country as i t  does l ike 
kinds in America. Said he : " If transportation was 
as direct, regular, and cheap between New York and 
South A merican ports as it is between German ports 
and South America, I could afford to remove my fac
tory to America. " 

What a sorry comment it is on our enterprise as a 
nation that we make the sole leather from South 
American hides, sell it to European manufactUrers, to 
be made up into shoes for the people who gather 
the hides, we having no share in the manufacturing 
profits, except on the leather, and none on the trans
portation profits. Other nations encourage commerce 
by a j udicious system of su bsidies. 

As a nation we are now so situated that we can ma
nufacture in competition with other nations. What 
we need is means for transporting our products 
as cheaply as they to the various markets. These 
may be secured if manufacturers and workmen will 
make a united effort to secure the necessary legislation. 

Much is said of the benefits l ikely to arise from the 
grand international exhibition in 1 892. If  steps are 
taken between �ow and that time to increase our com

mercial marine, and the establishment of rapid 
and regular steam communication with those 
countries likely to be buyers, then the exposi
tion will benefit our manufacturers by increas
ing the export trade, but if noth ing is done in 
that direction, the exhibition will be no benefit 
to our export trade. 

. f  • . •  
Baldwin Compound Locomollve_. 

We learn from a reliable source that the 
Baldwin Locomotive Works, Philadelphia, are 
constructing a locomo tive that will embody the 
compound princi ple of the English locomotive 
that the Pennsylvania Railroad Company has 
been testing on its different divisions during 
the past six months. The officials of the road 
have been very well satisfied with the perform-
ance of this engine, especial ly on the New York 
division. The form of this engine has been 
found to be unsuitable for railroad l ines in this 
country, being too rigid ; but, of cou rse, it  is 
not t.he intention of our railroad managers to 
substitute the clumsy, uncomfortable  English 
engine for the well-proportioned and graceful 
Am erican locomotive. The English engine has 
a single front wheel on each side instead of the 
two customary on American locomotives. The 
driving wheels look very m uch l ike those ueed 
on the ord in ary American locomotive, but they 
are operated in quite a different manner. Each 
set of wheels is independent of the other, in
stead of the two pairs being lin ked together by 
bars. The rear pai r of wheels is connected 
with a cylinder similar to that of the American 
engines, but placed lower down and betweell 
the front truck and the front driver. 'I'here 
are two cylinders, one on each side. Between 
these two and underneath the boiler is a third 
cylinder, the rod from which connects with a 
crank in the axle of the front d rivers. The 
steam from the boiler goes fi rst to the pair 

of cylinders connected with the rear d rivers, when, 
instead of passing' off into the open air, as in the 
ordinary American locomotive, it is  turned into the 
third cylinder, where the rest of its force is  exerted 
upon the front drivers. This double use of steam is 
the main feature of the English locomoti ve, and i t is 
to demonstrate the val ue of this principle that the 
present experi ments arp, being made. The final test of 
this engine will  be made under the direction of the 
general superintendent of motive power, from Altoona, 
and will consist of complete and exhaustive experi
ments to determine j ust the amount of coal , water, oil, 
labor, and other things necessary to obtain a certain 
amount of power from the new locomotive. If  these 
experiments prove, what is generally bel ieyed by en
gineers now, that the compound type will produce 
considerably more pOVier at less cost than the style of 
engines at present in use, then the compound system 
wil l  be adopted at once by the Pennsylvania Rail road 
Com pany and applied to all its locomotives as rapidly 
as possible, as  the change would involve no serious 
alteration in the American locomotive.-lron. 

• 1 . '  • 
THE total number of m iles of rai lroads in the United 

States at the close of 1888 was 156,082, of which 7,028 
miles were built during the year. 

The number of locomotives in service was 29, 398 ; 

passengEor cars, 28,252 ; freight cars, 1,005, 1 1 6. ThiS is 
an increase during the year of 1 , 548 locomotives, 1 ,388 
passenger cars, and 48,485 freight cars. In tbe Domin
ion of Canada there are reported to be 12,701  miles in 
operation, on which there are 1 ,657 locomotives, 1,912 
passenger cars, and 44,009 frei"ht cars. 
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Let Your Rind Aid Your Hand •• 

At the present  time there are too many who endeavor 
to be successful, or in other words who get their living, 
by " main strength and ignorance." This is a direct 
result of the neglect of a proper ed ucation in early life. 
In some cases physical exertion may be necessary to 
the accomplishment of the end sought, but in nine 
cases out of ten this is a simple waste of strength 
t h rough the neglect of mental training, and reminds 
>De of the philosophy of the proverbial son of Erin. 

who while not lacking in wit is not witty, for he wil l  
invariably attempt to make his  muscle do what his 
mind ought to do, or at least what it ought to assist 
in doing. 

Good j udgment is oftentimes more valuable than 
years of experience. Some workmen will not

' 
put the 

least bit of calculation into a piece of work. and they 
m i ght work on for years, putting out aU their physical 
energy upon the work. never for a moment doubting 
that that is the only lIleans of accomplishing it. 

But turn to the proverbial Yankee, who is not par
iicularly fond of exerting h imself physically, and who 
general l y  contrives to make his mind save his body, 
and quite a d ifference is noticed. Instead of hammer· 
ing, straining, and doing the work himself, he deliber
ately sits down to " figure out " some device for accom
plish ing the same result. If a d ifficult task presents 
itself, where apparently considerable muscle is req uired. 
he looks the thing over, and generally contrives some 
means of doing it  without " putting his shoulder to 
the wheel ."  In other words, he lets his mind help his 
hands. 

Here is j ust where the intelligent and thoughtful 
workman has the advantage of the illiterate and igno
rant, and is the reason why we find so many really 
good workmen, so far as physical force is concerned, 
plodding along, earning barely enough to support 
th emselves. 

What American workmen need is to cultivate their 
minds, and equal ize the labor between the mind and 
body, resulting in a more perfect condition of both, 
and rendering their services more skillful and them
selves more valuable workmen. 

Let your mind help your hands, and you will find 
your work easier. your life happier, and your condition 
generally  much improvad.-The Practical Mechanic, 
W01·cester. Mass. 

The Trea.ure. of the Deep. 

Duri ng the d redging operations now going on in the 
port of Santander, Spain, the well-preserved remains 
of a war sh i p  were encountered at the entrance to the 
harbor, partly buried in sand and mud, which m ust 
have gone down in that spot four centuries ago. As 
the dredgers could not remove the old hull, the Spanish 
government ordered it to be blown up, and to employ 
di vers for saving what could be saved. The work has 
turned out a very profitable one, and great care is con· 
sequently displayed. The vessel dates probably from 
the end of the' fifteenth or the beginning of the six
teenth century. Guns and other equipments raised 
show the united coats-of-arms of Castille and Arragon, 
and some bear the scroll of Isabella la Catolica, others 
the crowned F of Ferdinand the Catholic. ,As among 
the numerous arms found on board there are many of 
Italian or French origin, and the vessel appears to 
have served as a transport, it  is generally supposed 
that she belonged to the expedition of Gonzalo de Cor
doba again st Naples, and that she foundered on her 
return from Italy, l aden with trophies and plunder, on 
entering the port of Santander. This surmise is sup
ported by the fact t hat, among the coin saved, there 
are, besides Spanish coinage of the time of the Catholic 
kings, n umerous coins  with the head of Charles VIII. 
of France and the various I talian states of the time. 
Since the discovery was made, the diving and saving 
operations are carried on with great energy, as it is 
hoped to meet with valuable finds from an expedition 
which was particularly rich in plunder.-Iron. 

"' 1 0 1 . 
Article. Found In C otton Bale •• 

According to the Providence Journal, at the Wam
panoa� Mi l l  not long ago, the workmen in the picker 
room stopped a package of matches j ust as the bundle 
was disappearing into the picker. It had come out of 
a cotton bale the men h ad j ust opened. Had they 
gone into the machine, there would have been a lively 
blaze. Speaking of this incident, a man who has 
tended a picker for several years said that the things 
which come out of a cotton bale and evidently grow 
on bushes would astonish one. One day he heard 
s,)mething grind inside the picker, and, stopping the 
mach i n e., found a silver spoon. Lizards and small 
snakes were common. A set of false teeth, small coins, 
knives, tobacco, and occasionally articles of more value 
have been found. These things undoubtedly get inside 
the bales accidentally. but there are other things which 
evidently get inside in accordance with a fixed pur
pose, and by strange coincidences they are found to 
weigh more than cotton, and not to be worth as much 
per po�nd on the market. Sand, scrap iron,  and dirt 
are often found wrapped inside of a cotton bale for 
ballast. 

' 
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How to Promote Commerce. Glen and Geneva, N. Y. , got twice as much in 1884 as 

At the recent banquet of the Spanish-American Com- the Venezuela steamers, and the ferry between Norfolk 
mercial Union, in this city, the Hon. W. Eleroy Curtis and Cape Charles got as much last year. The steam · 
spoke very strongly in favor of promoting American ers of the Chesapeake Bay and its tributaries got 
commerce by granting liberal pay to American ocean $49,539 annually, or more than is paid to all the Central 
mail steamers. Among other things he said : and South American lines, while the boat between 

.. The cry of I subsidy ' has frightened Congress. But, Norfolk and Baltimore got $ 1 3 , 5 1 8, or $2,000 more than 
Mr. Chairman, the U nited States is one of the most the line to Brazil. The coastwise steamers got $563,000 
li beral nations on earth in giving subsidies. I intend last year for less than 500,000 miles traveled, which is  
no sarcasm. A subsidy, as we un derstand it,  is pecuni- more than $1 a mile, while the steamers to South 
ary assistance to facilitate commerce, and our Congress America and the West Indies traveled more than 
offers it to almost everything but ships. We subsidize 2,000,000 miles and got less than $48.000-2 cents and 
the sheep of Ohio and the sugar cane of the South, the 4 mills a mile. 
iron of Pennsylvania and the lumber of Michigan. " Previous to 1885 the Havana mails were included 
Every railroad is subsidized, every stage coach, and in the foreign service and cost $7, 134. That year they 
every steamboat that plies our inland waters or skirts were transferred to what is called the Star Route serv
our coast. ice. aIJd $58,339 is now paid to the little steamer that 

" Every town in which a post office is established or carries them from Tam pa to Havana. This is j ust 
a govern ment building erected is subsidized at the $214 less than is paid by the United States government 
expense of the tax payers for the convenience of com- to the ships of all nations to carry mails to all the parts 
merce, but when it comes to ocean mails the practice of this hemisphere. (Laughter and applause.) This 
stops. Every commercial nation but our own assists little steamer Mascotte. Mr. Chairman-and she seems 
its ocean steamers, and the experience of ages has to be well named-for a voyage of but 188 miles receives 
taught that it is the only way to establish lines of two-thirds as much money annually as is paid to all 
foreign trade. the ocean steamers of this wide, wide world. It is the 

" Why. Mr. Chairman, America was discovered from most ($86, 890, $58,339) extraordinary phenomenon in the 
the deck of a subsidized ship. (Laughter and applause. ) commercial history of this or any nation. Were these 
A woman left her jewels with a banker at Seville to same terms offered to ocean st.eamers, the Stars and 
secure its payment. and a clerk in the counting room Stripes would not be so rare a sight in  the barbors of 
of that banker, perhaps the very one who counted out other lands, and it 'is only by such encouragement 
the gold, afterward gave his name to this hemisphere. from our government that we can build up a foreign 
England secured her commercial supremacy by sub- trade." (Loud applause.) 
sidy.  Nor has she given her service to the lowest bid- .. . . I • 
der, but to the best, and in long contracts, so that tbe Dipsomania, or Thlnt-madge ... 

ship owners might kno w what to depend upon in tbe The periodical desire for strong drink which some
future. Some years ago an attempt was made by a times besets individuals, otherwise moral and exem
rival line to get the mails away from the Cunarders by plary, is a species of paroxysmal lIlania beyond tbe 
underbidding. But that British postmaster-general control of the patient. It is quite certain that there 
whose eyes were sightless, but who saw with his mind are thousands of cases of 1'emittent drunkenness, which 
much that other men overlooked, said ' No. ' The presents the specific symptoms of di!'ease. The peri· 
Cunarders had done the service satisfactorily for half odical drunkard is not an habitual dram drinker. But 
a century, he said, and had built a fleet of stanch at particular times he appears to be attackEld with a 
and swift ships with the expectation of a continuance, thint-madness which deprives him of the power of 
and they should keep the contract. The same policy volition, and hurries him into the most terrible excesses. 
was pursued in reference to the Royal Mail Company, During the interval between the paroxysms, he may 
whose vessels carry the mails of England to the West be a perfectly sober man. 
Indies and South American ports. The attempt of a For many weeks, or even months, he may have 
rival company to underbid them was rebuked. steadily refused to taste a drop of liq uor ; may indeed 

" But we don't do things that way in the United have felt no inclination for it. but on the contrary 
States. regarded it with disgust. And yet, when the fit comes 

.. American steamships will never be fairly paid until on, the raging thirst for alcohol utterly paralyzes his 
their compensation is reckoned by the length of the conscience and his will. A man in this condition is a 
voyage, instead of the number of letters carried, and monomaniac, and should be treated as one. If put 
we will have few steamers until contracts are mad e for under proper restraint at the commencement of this 
more than a single year. When the rates of foreign furor, the dipsomaniac, in nine cases out of ten, 
postage were reduced under the treaty of Berne- might be tided over his difficulty in the course of a 
under the International Postal Union-no one intended week, and a perseverance in the course at the recur
that the red uction should be made at the expense of rence of the hallucination would probably eventuate 
the steamship ownerK. The interstate commerce law in a complete cure. It is not easy to persuade the 
prohibits the railroad owners from charging as m u ch world that all drunkenn ess is not voluntary. The law 
for a short baul as for a long haul, and the compensa- does not recognize dipsomania. It treats all inebriates 
tion given to the stage coaches in the West is measured alike. This seems to be unj ust, though it is hard to 
by the distance they travel and the cost of tbe trips. say where the line should be drawn between free-wil l 
The ocean service is the only braIJch of our postal sys- excess and that which proceeds from an uncontrollable 
tem that is self-supporting, and Mr. Vilas confessed mania.-Munford's Magazine. 
that he had to pay to the boats on the rivers of the • , • • • 
South excessive compensation in order to provide the The A lDerican Engi neer.' Enropean Trip. 
planters with facUities for reaching market. .. One of them," in com m unicating his im pressions 

" Is there any greater wrong i n  affording the mer- and reminiscences of the trip to Europe to the Engi
chants of New York facilities for transportation to the neering and Mining Jow'nal, is satisfied with its reo 
South American ports than in furnishing the same to suIts, which include : . .  Five pounds increase in weight, 
the merchants of Evansville, Ind. , or the planters of stronger nerves, better digestion,  h ad a good time for 
the Chattahoochie, or the market gardeners along the two months, gained some knowledge, b ad !lome Yankee 
Chesapeake, or the sum mer visitors of Buzzard's Bay conceit knocked out of me, yet became prouder than 
and Bar Harbor ? Let m e  cite a few illustrations. ever of my American citizenship and of the engineer
During the last year the Post Office Department paid ing profession ; met many d isti nguished men, &aw 
$44, 500 for the transportation of mails on the rivers of many wonderful works, and had so many delightful 
Arkansas, and only $13, 715 for the transportation of experiences that the m emory of them will be a life-lon g 
mails to Japan ; $54, 701 on the rivers of Washington pleasure." Consequently, although the trip cost him 
Territory, and on ly $42,593 to all  the Asiatic  and Aus- $500, it paid, Moreover, it must be a source of great 
tralian ports. We paid $79,637 for carrying the mails satisfaction to him, the editor of Iron adds, to find that 
on the rivers of Florida, but only $47, 997 for sending he can now get his hat on his head without the aid of 
them to all Central and South America and to the a shoe�horn, suffering not in the least with the " swelled 
entire West Indies, with the exception of Havana. We head " which stay-at-homes thought those who went 
paid $20,979 on the Ohio River between Paducah and abroad were afilicted with. His head being now re
Louisville, $10 1 , 566 in  subsidized stage coaches in Ne- dnced to normal s ize, there remain in it some m emories 
vada, $239,568 in Washington Territory, $163, 893 in of the trip, which he communicates to the readers of 
Idaho, and $417,000 in Colora.do. and but $86,890 to our American contemporary. 
encourage American steamers all over the world. • • •  I • 

" D uring tbe summer season of 1888, in order that Other Sense. thall Onn. 

the good people who go to Nantucket and Martha's The president of the B ritish Association, Prof. 
Vineyard might get their letters regularl y, the govern · Flower, indorses Sir John Lubbock's idea that the 
ment of the United States paid a subsidy amounting field of inquiry is  limi tless, and that there may be 
to $ 12,093. This for five months. During the same .. fifty other senses as d ifferent from ours as sound is 
time it paid $4,885, a little more than one-third as from sight ; and even within tbe boundaries of our own 
mucb, to build up a trade with B razfl. The little senses there may be endless sounds which we cannot 
steamboat on the Androscoggin Lake would have re- hear, and colors as different as red from green of which 
ceived a third more than the Red D line to Venezuela we have no conception. These and a thousand oth er 
had it been kept going the entire year, but it stopped questions remain for solution. The familiar world 
when the summer boarders went hqme, and was satis- which surround s ns may be a totally different place to 
lied with a subsidy of $3, 700 for four months, while the other animals. To them it ma.y be full of music which 
Venezuela line got $6,000 for t welve months. we cannot hear, of color which we cannot see, of sen· 

.. 'rh@ �liqQl'liiQD l\I91!J1i tb!l.1i i)1�1'I Q9t.�98D. Watkins i 830tiQns whioh we oa.nnot conoeive.'· 
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OCTOBER 19, 1 889.] 
The Iron and Steel In.tUu te in Pari •• 

The autumn meeting of the Iron and Steel Institute 
was held at Paris on September 24. The mee ting place 

Jtitutifi t .!mtritau. 

was the hall of the Societe d'Encouragement pour A SUGGESTION IN INDICATION OF TIME. 

l'Industrie Nationale, in the Rue de Rennes. The To the Editor of the Scientific American : 
proceedings commenced by a few words of weI· In the SCIENTIFIC AMERICAN of September 7, was 
come from M. Gustave Eiffel and M. Haton de la  an article suggesting the advantages of making divi· 
Goupilliere, presidents of the Societe des Ingenieurs sions on the face of the clock so as to show twenty· 
Civils and the Societe d'Encouragement respectively. four hours instead of twelve. as is now done. 
The presentation of the medal a warded to M. Henri You referred to the danger of confusing the minutes 
Schneider could not be carried out at the meeting, and hours. That would certainly be a serious objec
owing to the unavoidable absence of M. Schneider, tion, and serious as it is, it is a great improvement on 
and it had therefore been arranged that the presenta-· the present method. 
tion should be made later by Sir Lowthian Bell at I would suggest that we designate the hours as A, 
Creusot, in the presence of the workmen. B, C, etc. , to twenty-fourth ho�r, X, for railroad and 

In  a short opening address, the president referred to similar uses, and also retain the present designations 
the genius of the French constructors in iron, which for everyday purposes. Let minutes remain as they 
was mo�t bril l iantly illustrated by the Eiffel tower, as are. The A B C  time should be the same all over the 
were the services of their scientists by the development continent. That is : Regin the railroader's day with 
of the open hearth furnace from the first trials at A, at (j. o'.:l:ock A. M., St. Louis time. Suppose there 
Montlucon and Sireuil ; the idea of using the regenera- is a difference in true time of two hours between St. 
tive furnace for steel melting having been suggested Louis and New York, then the railroad day at New 
by Lechatelier in 1863. York would begin at 8 o'clock A. M. , and at Columbus, 

Another suggestion most fruitful in  result was that I Oh io, at 7 A. M., true time, but A time would be the 
of the use of a basis slag in  the converter, made by same instant at the three places. Thus A o'clock 
the late Professor Gruner. Since that time 8,571 ,000 would occur at the same moment the continent over, 
tons of basic steel had been produced jn the different but 6 o'clock A. M. would be hours apart. 
iron·making countries of the worl&, and in 1888, 600,000 To avoid any confusion would be very simple, very. 
tons of slag, averaging 36 per cent of phosphate of Thus : Mark in their proper places on the face of the 
liUle, had been returned to the agricul turist for use clock A to L outside of the present hour marks, and in 
upon the land. The work of the l ate Professor Tresca black letters. Mark M to X on the i nside of the circle, 
on the flow of solids was of  great importance, owing to and in red letters. No other change would be neces
the general introd uction of hydraulic presses. for forg- sary in clocks, and watches could have adj ustable 
ing purposes ; and then in the late Congress of Mines bands with the A B C time noted, or, for railroaders, 
and Metallurgy, held at the beginning of the present one movable band w ith the present  marks wouldlsuf
month, several valuable reports on presses, as com- fice. To make this clear, I make the following 
pared with hammers, steel casti ngs, and alloys of iron, sketches : 
were presented by Messrs. Brustlein, 
Everard, and Gauttier. 

At the evening soiree, given by the 
members of the Societe des Ingenieurs 
Civils, apart from the musical and light 
entertainment, two very interesting nov· 
elties were exhibited, the first being a 
camera, having a horizontal mo tion about 
a central axis, dri ven by clockwork, which 
takes a complete picture, on a rolled sen . .  
sitive fil m, of the whole horizon from a 
station at one revolution ; and the second, 
a projecting lantern, which gave very distinct images 
on a screen of iron and steel fractures and other 
opaque objects. This consisted of two incandescent 
lamps of 15-candle power, the light of which is directed 
obliquely by parabolic mirrors upon the object placed 
on the meeting point of the two pencils, and in the 
focus of the object glass, which is an ordinary carbon 
combination, giving about 40-diameter amplification . 

. t . � "  
The Education oC E n gineers i n  Prussia. 

Young men desiring to obtain positions as engineers 
or architects under the Prussian government must 
first grad uate at a gymnasium, and then at the age of 
eighteen to twenty years begin their technical study. 
Those desiring to be civil engineers or architects com· 
mence with a two years' course at one of the technical 
high schools of Berlin,  Hanover, or Aach en, and then 
u ndergo a preliminary examination in science, mathe
matics, and building construction. Then follows a 
second two years' course, after which comes the first 
examination. The successful candidate becomes a 
Begierungs Baufuehr�r (assistant engineer or architect 
on public works). He' then spends a year on some 
!!'overnment work without salary, fol lowed by two 
years as assistant to a government engi n eer or archi
tect. The second exami nation then takes place, and 
comprises a design worked out at home, and another 
prod uced under the eve of the examiner without the 
assistance of works of reference. The candidate is then 
appointed Regierungs Baumeister (government engi
neer). Intending mechanical engineers have a some· 
what different course of study. They commence wi th 
a year's apprenticeship in an engineer's works, then 
follow in  succession two years at the high school, the 
preliminary examination , two years of practice, one 
year for passing the second examination-eight years 
in all. At the end of this probation the candidate is 
engaged on temporary work at a salary of $2. 50 or $3 a 
day. Five years later he may expect a permanent 
post .-Boston Journal of Commerce. 

• • • J .. 
Pneu_atic T ubes in Bueno. Ayre •• 

Buenos Ayres in the Argentine Republic has become 
one of the most progressive cities of the new world. 
In addition to railways, telegraphs, telephones, electric 
lights, and other modern con"\"eniences, a system of 
postal pneumatic tubes is now being prepared for the 
more rapid distribution and col lection of mail matter 
throughout the city. A recent n umber of El lngeniero 
Civil, an admirable engineering publication, contains 
drawings of the proposed location of the pneumatic 
tubes, as prepared, under the direction of the Director
General of Posts and Telegraphs Dr; Ramon J, Gar
aano, \If Otto Kraule, O.K. 

There would be wany advantages in such d ivisions 
of time, while now th ere is  a regular babel of times, 
causing every railroad station to be filled with male
dictions from belated passengers. What is more exas
perating than the jumbling of times at Pittsburg, 
Pa. ? 

Not to mention the aggravation avoided in connec
tion with railroad, there would be this great advantage : 
The exact moment when anything occurs in one part 
of the country could be understood all over the conti
nent. For instance : Voting clo@es in New York at 6 
P. M. ,  that would be say 4 P. M. at St. Louis and 2 
P. M. at San Francisco, or W o'clock at all these cities. 

Time divided according to the foregoing plan would 
involve no great change or expense, and would be in
stantly understood by the simplest mind. 

O. C. MEHURIN. 

P assenger a n d  Record Time across the Ocean. 

A steamer's run across the ocean, when considered in 
point of time consumed, is one thing j udged from the 
" racing " record and quite another from the passen
ger's. When a steamer leaves New York bound to 
Liverpool , the voyage, i n the passenger's estimation, 
begins when she leaves her dock, b u t  really she does 
not begi n to be timed until  three and a half or four 
hours later, when Sandy Hook Lightship is hull  
down and the land but a misty thickening on the west
ern horizon. When the ship, having plowed her way 
over the Atlantic. makes Brow Head, w hich is  some 
five miles north of Fastnet Light, w here there is a sig
nal station, the recor<;l of the log book is sum med up, 
the figures are given ; n umber of m iles run,  time con
sumed in. the trip, and the official voyage ends. The 
passenger, however, soon discovers that, though he  
has " crossed, "  he is  not yet  by any means arrived, for 
Fastnet is  in the broad seas, two miles distant from 
Cape Clear, itself an island off the extreme southern 
point of Ireland. Th ere is  sixty miles of ocean yet to 
cross to reach Queenstown, and even then Liverpool 
bar wil l be two hundred and thirty miles away, and 
t welve miles more in the Mersey, up from Rock Light. 
at its mouth. 

In the same way ships out from Liverpool bound 
hence take their departure with Brow Head sunk deep 
under the quarter rail ,  and then onl y does the official 
voyage begin,  though the passengers have, perhaps, 
been at sea for a day and a half, or even two days and 
a h alf, because of tbe d etentions in the Mersey and at 
Queenstown and the three hundred miles run. 

The Inman steamers have the same starting point 
here, summing

' 
u p  their runs when they sight Roche's 

Point, at the entrance to Queenstown Harbor. 
Tn., r�� f)' t.b� iNAdp. �SI\'�I1'n. �IQl'd U"" """J)ts hom. 
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the time of losing Sandy Hook light to the Needles, 
some high rocks off the point  of Southam pton Harbor. 
Thence there is the long run to Bremen. 

It may be said in explanation of this system of tim· 
ing that it is only when running from land to land 
that a steamer's engines are run at full s peed. In New 
York Bay, Qlleenstown and Southampton Water, and 
in the Mersey, she must slow down. 

• . e ,  • 
The Okontte Co. Receive. a Gold. Medal at the 

Paris Expo.Ulon. 

Although the American representation at the Paris 
exposition is far from bei ng com mensurate with the 
prominence of our industrial position, those who did 
represent have received numerous awards. In the 
electrical department, however, �merican pro�ress is, 
thanks to the enterprise of MI'. Edison,  creditably re
presented, this display standing ont as one of the con
spicuous featu res of the exposition, and in one of the 
prime essentials of this department it is  to be noticed 
that the Okonite Com pany, of New York, has been 
prominently distinguished, recei v ing an award of a 
gold medal. This compan y makes a superior com
pound for covering wires to gi ve a high degree of insu
lation, with great durabi l i ty, toughness, and resistance 
to the decomposing influence of th e elements. A full 
description of the manufacture of telegraph, telephone, 
and electric light wires and cables by this com pan y 
was given in the SCIENTIFIC AMERICAN of February 
25, 1888. 

./ RelleC Cor Seasickn ess. 

Dr. Ivan A. Mitropolsky, of Moscow, warmly recom
mends, on the ground of his personal experience, the 
following simple method for preventing or aborting all 
symptoms of seasickness. As soon as giddiness, nan sea, 
etc. , appear, the author sh uts his eyes and bE'gins to 

make deep and slow inspirations and ex· 
pirations. In a few m omentll (somet imes 
after three or fon r  respiratory cycles) the 
symptoms disappear, to y ield to a com· 
fortable subjective sensation. On their 
.reappearance the same procedure is reo 
peated again and again. If the recur
rence be rather frequent, it is better to 
perform the proced ure in a recumbent 
posture (with closed eyes). Since the 
time the an thor has begun to practice 
the method, he never yet suffered from 

vomiting when on board. 
In referring to this case in the. London Medical Re

corder, Dr. Idelson says that D r. Mitropolsky seems to 
think that the means proposed by him are novel. M ean
wh ilE', in  the British Medical Journal, March 24, 1888, 
p. 676, he will  find a very interesting note by Dr. J. J. 
Leiser, in which the w riter says (1) that seasickness is 
caused by irregular and im perfect respiration, leading, 
necessarily, to an inadequate aeration of the patient's 
blood, which conseq uently becomes poisonous to his 
brain and gives rise to sympathe tic sickn ess ; (2) that a 
system of regular, free breathing prevents sickness or 
rapidly relieves it ; and (3) that his ex periments were 
successfully repeated by Drs. G. C. Stockman and C. 
W. C. Prentice, who, having sE'lected ten suffering 
passengers, each seated hi mself with five of them and 
" timed the breath ing in th e fol lowing manner : They 
(the doctors) raised the hand from the knee, i nd icat ing  
an inspiration, and down again for an expi ration, thus 
timing the respirations to exactly twenty per minute. 
At the expiration of one hour the act ive sym ptoms i n  
each case had entirely subsided." B y  this time the 
doctors had thorough ly educated their patients i n  the 
modus opel'andi of the cure. The cases con tinued to 
be · permanent . . cures " during the remainder of the 
voyage from Queenstown to the Uni ted Stat.es. The 
w riters conclude by asserting that . , the cure is  infall i
ble i n  all cases that persist in carrying it out. " - Medi
cal Record. 

• •  e • •  
Play Grou nds o n  th e Top. oC House •• 

A plan for school play grounds, which h as obtained 
in London for some years, has been mooted in New 
York in connection with new school buildings in the 
crowded tenement district of the east side. In these 
regions space i s  l imited and dear, and the play rooms 
are usually in dark and dam p basements. Now it is 
p l'oposed to try the experim ent of having play grounds 
on the roof. The plan is to carry the walls up another 
story, but to have no roof. In wet weath er a can vas 
top would be spread o ver the room, but at all other 
times the children would have the full benE'fit of the 
air and the sun. This experiment has been tried in 
London, and has been fou nd to work satisfactorily, 
and in  one case a glass roof-forming a "  cryst al rOOlll " 
-was set up, to the great del ight and com fort of the 
little ones. The Sanitm'Y News assu res us that the 
aerial experiment in  play grou nds w ill certainly be tried 
in connection with one of the Ne w York schools. 

THE Michigan Universi ty, Ann Arbor, Mich. ,  opened 
October 2, with over 2,000 .students-a larger attend-
�nM thlloJ) .. v .. Ji'�9fQr9. . 
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Warll e rke'. Proce... LUMINOUS FOUNTAINS FOR DINING TABLES.* shown in Fig. 1.  It is seen that, by moving the han d l e� 
Mr. Leon Warnerke early in the year 1881 made the The luminous fountains at the Paris exposition attached to the chains within the tubes, T T, the . dif-

im portant discovery t hat in a gelatine negative de · elicited u n iversal ad miration, and wil l certainly have ferent frames are m oved. There are five pai rs of 
veloped w i th pyrogallic acid the parts which have an influence upon landscape artists who have in charge frames, and by combining these, various effects may 
been acted n pon by light are rendered insol u ble in the decoration of publ ic  and pri vate parks. They wil l be produced. For variegated lighting, plates of 
warm water, while those portion s  which have not been certainly make use of  this Il e w  m ethod of prod ucing glass are provided with holes in  the center, i n  which is 
acted upon retai n their original sol ubility. In fact, the startling effects. Already the managers of the Grand placed a disk of another colo r. The central jet and 
geiatino- brom ide film after exposure and de velopment Hotel, of  Paris, have transformed the fountain which the circular ones are thus colored differently. The 
becomes precisely analogous to bich romatized gelatine decorates the middle of the court yard, and the spouts whole device is covered and decorated with flowers, so 
-an exposed carbon print for example. The sol uble and sprays of d itl'ere n t  colors may be seen Ilightly. Mr. that n o  one may s uspect the a rrangement und erneath. 
g-elat i n e  can be dissolved away, leaving only those por- GaRton Menier, a well known sciell tific amateur, has An ordinary dining table is used, with a handsome 
l iol ls  u po n  wh ich the ligh t has had no i n fl uence. One devised a charming modification of these fountains, an d basket of flowers at the center, and it  may be well i m ·  
o f  t h e  greatest advan tages aniicipated from this pro- h aR constructed a device that makes use of this a p - a gined what an effect is  prod uced , w h e n  suddenly the 
cess was that glass i n  the field would be d ispensed w i th plication of hydraul ics and electricity for his  dinner d ifferent colored lights are t u rned on, and a fountain 
and paper s u bstitu ted i n  its stead, whi le, at the variegated in color is  seen to spring from the 
same time, other adv.antages would accrue. For center of the centerpiece of flo wers. 
exam ple, halation would be avoided, and the • , • I • 
operator wou l d  have more latitude in the ex- 'rh e  Phenomenon o f  Light. 

posure, as there would be practically two devel- Prof. Wiedemann gives the name " lum ines-
opments, both of which gave a m eans of modi- cence " to the phenomenon of a body rad iating 
fying t h e ultimate result .  Also, the nE'gati ves light waves at a tem perature w h ich corresponds 
when finished cou l d  read ily be either intensified only to greater wave len gths, and h e  shows 
or reduced to al most any exten t. that the phenomenon is more freq uent than is 

The process is this : The gelatino-bromide usually su pposed. Lumin escence incl udes al l 
emulsion is spread u pou paper i n stead of upon such cases aR phosphorescen ce, fluoresce nce, 
glass. The emu lsion must contain n o  alu m or vacu u m  tube discharges, as well as ca�es of 
analogous material- th i s  is an essential .  After chemical action, incl uding many instances of 
exposure in the camera the im age is developed flame. 
with pyrogal lic aci d i n  the ord inary manner . Prof. W i edemann'lS theory m ay perhaps be 
It may afterward be fixed or not ,  for  it  makes crudely i ndicated in a fe w words. I n  the case 
very l ittle d ifferelwe in the eud. The n egative of a gas at a given tem perature and pressu re, 
thus far com pleted is squeegeed, face down- its total energy, according to th e u sual hypo-
ward, on to a glass plate, either collodionized thesis, is distributed according to a fixed and 
or not,  and then p laced i n  warm water. In a perfectly definite ratio between the intern al 
short time the paper comes off, leaving the fil m vibrati ons of its molecu les and their motions 
adhereut to the glass. By the continued action of t ranslation . If this were not so,  there could 
of  the warm water the gelatine, which has n ot Fig. 2.-LUMINOUS FOUNTAIN AS USED AT THE DINING TABLE be no condition of equili brium. If, however, 
l JE'en affected by the joint action of l i ght and OF MR. GASTON MENIER. . the molecules be subj ect to certain kinds of 
de veloper, d issolves away. In the end the image periodic disturbance, the equ i l ibrium between 
consists of the red uced silver in different thicknesses of I table . We h ave already illustrated in these pages the two kinds of m olecular motion may be u pset. The 
ge latine, while the deepest shadows are s imply bare a curious feature of h i s  dinner table in wh ich the balan ce tends to rest ore itself as soon as the exciti ng 
gl ass. The negative can now be i n tensified to any re- plates, etc . ,  t ravel about the table on an electric cause i s  with d rawn ; but mean while, i f  the internal 
quired ex tent and by any method , one of the si m p lest rai lroad and stop in front of each guest. T h i s  new movements h ave been au gmented at the expense of 
being a sol ution of permanganate of potash. It wi l l  device, h o wever, presented a more serious pro blem, as the extern al , we should have the phenomenon of 
be seen that, as the shadows are free from gelat ine, there was so little space in which to carry out the luminescence. Similar views, with due restrictions, 
there is noth i n g  to be stained.  If  the image, instead n E'cessary steps, but all the d i fficulties were overcome are applied to solids, and it  i s  shown that if the 
of  requiri ng in tensification, is too dense , it  may be re- by Mr. Menier, who personally directed the work. restoration of balance does not appreciabl y comm ence_, 
d uced by using hotter water, precisely as in developing An opening about 4 ft. long by 3 ft. wide was m ade until the excitation is withdrawn , we get what we 
an over· exposed carbon print .-Br. Jour. in the center of the table, and this was lined with a call phosphorescence ; if it proceeds concurrently, we 

.. , • I .. zinc basin , Z Z, pol ygonal in shape and with sloping have fluorescence. It would certai u ly appear that 
WlIat Modern Light and Heat Says. sides. The electric light proj ector is  located at the in the hands of Prof. Wiedemann this theory is at the 

Scarcely a day passes but some new development in middle of the bottom of the basin in a ci rcular metal very l east destined to throw further l ight  u pon the 
science is  heral ded , some new invention to cheapen box, which has a mirror at the bottom, and a plain nature of Geissler-tube phenomena. -Electrician. 
production, or some new appl ication of existing forces glass top. Six i n can descent lamps are placed in a • r. I • 
is made. In the progress of gas, electric ity, and steam circle, th ree of which may be seen in the cut. S pecial The Shoe C ontract System. 

the path i s  marked by new devices and appliances. pains have been taken to prevent the cold water from One of  the curses of the shoemakers of Quebec is the 
No sooner is a new process devised than another one cracking the glass, w h ich is  somewhat near the six I contract system. In many shops the larger part of 
eq ual to i t  or even better comes out, until i t  seems as lamps. This is accomplished b y  placing a second pl ate I the work is let out at contract at a rate per pai r. and 
though the range of  im provement in certain direction s of gl ass between t he water and the other glass, which the petty boss hires his own gang or team. For i n
had been fully covered. In the fi eld of gas production prevents contact of the water with the latter. Above stance, one man will  contract to do the lasting and 
the changes in the last few .years have been radical. t his box are located two circular sprays, and one rose tacking on of one sole, another will contract to do the 
Natural and fuel gas have com e  into use,  new processes spray : water is su pplied through pipes concealed under heeling, another the finish i n g, etc.  This has to some 
i n vented, u ntil to-day gas is prod uced at a lower the floor. :Each pipe is provided with a faucet located extent been done i n  our factories, but never to the ex
fi g u re than e ver  before, and the gas engine, though within reach of the host, who th us can regulate the tent that it  is in Quebec. And while we h ave the di vi-
n ot a reeen t  prod uction , has sion and su bdivision of work 
been remodeled and i mproved down pretty fi ne, in some re-
until  it stan ds high in the speets the Quebec manufac-
class of t ransform ers of en- tu rers are ah ead of us. 
ergy. The steam engine, the In one factory I saw six m en 
dynamo, and the motor have lasti ng one shoe. They sat on 
all been subject to the same benches similar to our h an d  
ch anges, unti l  each year sees sewers. The first man picks 
them m ore efficient and better up the last and tacks on the 
suited to the demands made innersole, d raws the upper 
upon them. The electric rail- o ver the last, and drives a 
way, which has now com e into tack at the heel,  toe, and 
general adoption , has i n  so shank. H e  then th rows the 
short a time been developed last to the next m an,  who 
into wh at is now a practical d raws the u pper i n to sh ape 
and comm ercial success that and tacks it j ust enough to 
it  scarcely seems poss i ble,  and hold. The third m an begins 
yet it is claimed that a new lasting the toe , and the next 
application of this will soon the h eel,  and so on until  th e 
be made on which such high shoe is  ready for the h eeler. 
speeds will be attained that It i s  su rprising how expert 
our present electric street men become in performing 
railways will be to it  i n  com- their several parts. I timed 
parison as one to twenty. It  a gang who were m a king 
cannot be questioned that no Fig. I .-MECHANISM OF THE LUMINOUS ELECTRIC FOUNTAIN hand· nailed work , and from 
science has in the past made the time when the first man 
snch phenomenal development as applied electricity, different effects h e  wishes to prod uce. The variati on picked up the u pper and last. to the ti m e  when the 
and it is predicted that the n ext decade will  see eve!! a i n  the colors is  produced by means of the interposition shoe was ready for the h eeler-l asted and sole laid 
greater one. of different colored glasses between the llght reflector and nailed-was j u st three minutes. It  Reems also 

• •• � • and the fountai n.  Each glass is mounted in It frame incredible that this  should be the case, yet it is true 
Simple Dead Finish. about a foot wide. These frames (see c c) slide in n evertheless. I h ave ' seen some pretty quick lasters 

For a simple but not very wlid dead finish for grooves arranged for that purpose. They are arran ged working in som e  of our Brockton and Lynn factories, 
walnut, proceed as follows : Take equal parts of burnt in pairs with a sufficient space between them to al low but for genuine hand·lasti n g  machines I h ave to give 
umber and finely ground pumice stone, and mix the m the white l igh t  to pass when the water is not to be Quebec the palm.-Boots and Shoes. 
together. Apply with a woolen rag or hair cloth colored . Each pair of frames is provided with a chain .. 4 • � • 
di pped in raw or boiled linseed oil. Clean with soft which passes over a pulley, P, outside of the basin and CARRIAGE manufacturers are pred icting that in the 
old cotton rags. The longer and harder the rubbing, to t h e  chair of the host. The arrangement is clearly n o t  distan t future wooden wheels will be done away 
the better thl! results. Thl! walnut need not be filled with , and steel wheels substituted , on account of th� 
or oiled, * G. MareBcbal in .w N(;Jt'Uf'l. increa.sing scarcity of lumber for w heels. 
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THE PITS AND DOMES OF MAMMOTH CAVE. 

BY H. C. HOVEY. 

Oval valleys in cavernous regions convey the surface 
waters to subterranean chann els. whence they finally 
emerge as flowing streams. T hese chan nels are usu
ally horizontal avenues whose walls retain horizontal 
proj ections that m ark successive drainage levels. 
There are five such levels, or tiers, in Mamm oth Cave. 
Here and there these floors are broken through, thus 
forming spacious halls with surrounding gal
leries. The noblest specimen of these is a 10-
cality known as " The' Chief C ity," an assembly 
hall for d usky warriors and sagamores in pre
historic times, as is proved by the tons of 
Indian relics that have been found there, most 
of which have been carried away by visitors or 
else con sumed as bon lires to light up the cave. 
Bayard Taylor measured the room and p u b· 
lished his figures : . .  Length, 800 ft. ; breadth, 
300 f t. ; height, 125 ft . ; area, between four and 
five acres. "  The dimensions have been care
fully taken this year, and after allowing for 
every possible error, we now report the Chief 
City as being but 450 ft.  long, 130 wide, with a 
circumference of about 1 , 500 ft. , and an area of about 
one and one·third acres. Yet these are ",urprising 
dimensions, and leave it as the largest of kn )wn cave 
h alls with a single exception. 

Nu merous vertical shafts have also been cut, by the 
action of whirling water freighted with sand and 
gravel. Some of these are diminutive affairs, whi l e  
others are truly frightful abysses. O n e  who should 
approach a shaft from an upper level would call it a 
.. pit, " while he m i ght describe the same cavity as a 
.. dome, " should he approach it from It lower level. Of 
course this has created some confusion in cavern n om
enclature. At the extremity of Bat A venue you find a 
long narro w opening called the Crevice Pit. And for 
thirty years that was its only name. But then it was 
discovered that the en largement belo w was into an 
enormous room cal led the Mammoth Dome. It is not 
easy to realize that the narrow pit and the mighty 
dome are identical. 

My exploration of this interesting locality led to the 
conjecture, some years ago, that other pits might be 
found to un dergo similar enlargement below the upper 
level by which they were approached ; and that all 
the domes, if examined from above, would be found to 
terminate in pits instead of being capped by slabs, or 
ceilings, or roofs, as they are commonly said to be. My 
inquiries were directed to various porti ons of the great 
cavern, but the most important results were obtained 
in the remarkable region of pits and domes reached by 
leaving the Main Cave through the aperture behind 
the monolith known as the Giant's Coffin. Some of 
these have been visited by thousands of tourists, whose 
narrations have made Gorin's Dome, the Side-Saddle 
Pit, and the Bottomless Pit familiar to many readers. 
The early reports were absolutely e xtravagant.  And 

J'citufifi c �mtri cau. 
suitable plummet, followed in m y  footsteps in order to 
complete the perilous task I had previously begun. 
He lingered lon g enough over the Ooverfld Pit to d rop 
his l ead through its black crevices and determine its 
depth to be 47 feet, although the appearance when 
lighted by fire balls indicated a much greater depth. 
He found the first bottom of Pit No. 2 to be 37 feet be
low the ledge of observation. But on i l luminating it 
a black spot was seen near the center of the floor, into 

which, after several attem pts, Mr. Hains succeeded in 
dropping his pluIll met, when the line spun out for 43 
additional feet before resti ng, thus m aking 80 feet i n  
all. Pit No. 3 WitS foun d  t o  b e  only 3 0  feet deep. Hut 
a suspicious bl ack spot attracted attention n ear the 
farther side, only about a foot in diameter, that might 
have passed for a shadow h ad not the explorers already 
had some experience concerning such ind ications. The 
guide wrapped a cloth saturated with coal oil around 
a pebbl e  and succeeded i n  h itting the mark. The burn
ing ball  went roaring down into what proved to be a 

Lower &trb oj t(((.aiSDfP, Italv. 

even sober geologists, w h o  h ave dou btless meant to very deep pit. It is difficult for any one who has not 
tel ! the truth,  have accepted and publi shed such 1'e- been similarly situated to realize what a dismal, melan
ports without verification. As the vertical distance, choly sound is made by such a weird messen ger. It 
from the u p per surface of the limestone, whence the requ ired some dexterity for M r. Hains to swing the 
cave is  carved, d o w n  to the lowest drainage level, has lead and drop it into the hole ; but when done the line 
been determined by barometric m easurement to be ran out 59 feet more, makin g  89 feet i n  al! .  
b u t  3�8 feet, it  i s  possi ble that some o f  the shafts cut Scyl l a  and Charybdis,  twin pits that l ifl  beyond, were 
through the entire series of tiers might show a corre- described and named by me in 1881. Their black jaws 
spon r1 ing depth, were they free from debris. But as \ yawn on either side of a sort of rude bridge of rocks 
all of  them are thus encumbered, that fact must always wedged in bet ween . In other words, the two pits arfl 
be taken i nto consideration in every estimate. I really but one, the upper portion being d ivided by a 

Creeping through a lo w passage opening from the narro w wall. C l ambering down into Scylla to a con
Arched Way, the Covered Pit is  presently 
reached. It has long been known, but n ever 
croRsed by a visitor until about eight years 
ago, when, follow i n g  the intrepid guide 
William Garvi n,  I ventured over its loose 
slabs of l i 'nestone, reasoning that stones 
wh ich had held their position for u n known 
centuries would not be likely to give way 
merely because a few Inore pounds were add
ed to their weight.  Safely beyond this dan
gerous chasm,  we expl ored the hitherto un
known realm with highly interesting results. 
Only a few steps had been taken before we 
encountered anot h e r  shaft, which we pro
visional! y cal! Pit No. 2. Its mouth takes 
up the entire passageway. The roof is partly 
arched. The chasm itsel f is an i rregular 
oval, estimated at 10 by 20 feet across. Skirt
ing around it  by a side pa.ssage, we fou n d  
P i t  No. 3. The floor a n d  roof of t h e  way 
were so close together as to leave barely 
room for us to lie on our faces and pull our 
selves out on a rock overhanging the abyss. This pit 
was circular and overarched by a dome whose height 
was estimated at 30 feet. 

Let me here remark that the region I aln now de
scribing h as not been visited since then by any

' 
one 

except the guides, until last April, when Mr. Ben 
H ains, of New Albany, whom I had req uested to ob
tain photograph� of various places in the cave for my 
use,  laid his camera aside, and with plenty of m aterial 
for chemical fires, and with a very long line and a 

venient ledge, I timed the fall of pebbles and con
cluded the depth to be 220 feet. The I"uide lowered a 
lighted lamp ti l l  it rested at a point far short of that 
distance. IIi tryin g to d isentangle the cord it was 
burned off, and what remained was 135 feet long. The 
ledge on which the guid e and I sat was a merfl strip 
with a wide crack running th rough it. On leaving i t  
a large fragment of rock w a s  dislodged that went thun
dering down the chasm. On gaining the narrow path , 
only a ·  foot wide, we climbed up to the more level way 

247 
on the opposite side. A few more steps brought us to 
the farther edge of the Bottomless Pit, with its bridge 
in full sight, fifty feet a way, and Shelby's Dome above 
it. There is no dOlDe above Scylla and Charybdis, the 
roof being q uite flat, and not more th an three feet 
from the floor of the passage way. William thought it 
possible to crawl down into the Bottomless Pit for a 
short way and thus cross to the bridge. But it seemed 
safer to return as we had come in. Accordingly we re·· 

traced our steps until we regai ned the fam il iar 
path trodden by so many thou sand s. I regret 
that Mr. Hains did not measure Scylla, espe
cially as he doubts my own figures above ; but 
he measured Charybdis, and found it  to be 
79 feet deep. 

The task remained of getting to the very bot
tom of these pits whosfl mouths we had been 
examlDJDg. Our supposition was that the sin
gular winding wa); known as Fat Man's Mi sery 
had at som e former time been the channel 
th rough wh ich the waters accumulating in the 
pits when less deep than now found their exit 
to t.he large bodies of water in Ri ver H all .  
Entering therefore a rift i n  the rocks pointing 

back toward the pits, we h ad no great trouble in 
reaching what proved to be the Bottomless Pit, at 
a point about 40 feet from its hottom. By burning 

magnesium we could plainly see the bridge far above 
our heads. A volume of smoke attracted our atten
tion, issuing from a window not far from us, which 

was found to be an opening into Chary bdis. The 

s m oke came from blue fire we had ign ited j ust 

before leaving it. The idea was then suggested to 

my mind that all these n um erous pits, clu �tered 

within an area not exceeding 600 yards in diame

ter, were probably connected with each other. This 

has now been confirmed by Mr. H ains' more recent 
discoveries. Aware of what had already been done, h e  
made another a n d  a successful attem pt to reach 
the lowest level. He found, in the lower corner of 
the room known as Great Relief, an opening into a 
narrow, tortuous. and muddy passage, w h ich he fol

lowed for h alf a mile, meanwhile crossing a branch 

that leads out to what is called the Dead Sea. Sud

denly he emerged into a vast and gloomy place 

which proved to be Charybdis. H e  was on the very 

floor of the profound chasm. By the aid of pow

erful magnesium lights the outli nes of the i mmense 

hall were made visible. It has the appearance of some 
vast cathedral, and its m agnitude is  surprising when 
compared with the size of the pits that open from it 

like so many chimneys. The largest part is  directly 

under the Bottomless Pit. Beyond it the width of the 
hall  varies from 10 to 30 feet, ana it.s height varies 
from 35 to 135 feet according to the uneven floor which 
rises in a series of high pointed hills,  steep and slip

pery. It changes to a crevice only six feet wide.  The 
l ast 20 feet. of the floor was composed of loose rounded 
sandstone rocks, sloping up against the end, where 
there was a cascade, which probably fall s  down 
through the Covered Pit, as the noise it makes can be 
heard from above. In the walls were found fossil shells 
and corals, the latter in large bunches like petri fi ea 
moss. These are characteristic of the Saint Louis 
limestone, and the sandstone belongs to the overly
ing Ch ester group. 

Mr. Hains regards the deepest part of this h all  to be 
the lowest corner of the Bottomless Pit, where he 
found a measurem ent of 94 feet and 6 inches. Add to 
this the h eight of the u pper passageway and the 
overarching Shelby's Dome, and the tot.al would prob-

abl y be as much as 160 feet. D i rectly under 
the bridge the distance is  79 feet.  From 
under side of the bridl"e hang long graceful 
fringes of fungoidal growth , white as snow, 
and looking like splendid 1'talactites. The 
view was superbly grand on every side, and 
eq ual to anything else yet founa i ll Mam
moth Cave. The place is not of easy access, 
and wi l l  probably never be th rown open to 
the public. Indeed , it was with. d i fficulty 
that Mr. Hains and his gu ide, William Gar
vin, succeeded in getting out fmm the low
est part of Charybdis, which they effected 
only by the aid of a timber that had floated 
over from the ruin of one of the old b ridges 
during some rise of the waters. It is  not 
yet provea that Gorin's Dome,  the Side
Saddle Pit, and Ariadne's Grotto are con 
nected w i t h  t h e  rest of t h e  grou p, although 
that is my confident conjecture. But we 
certainly have demonstrated that six or more 
great pits are united into one subterranean 

apartment of m agnificent proportions. It i; respect.
fully suggest.ed that this newly discovered and wonder
ful room should be named, in honor of the President 
of the United States, " Harrison H all." 

The accompanyin g cuts were sketched under pecu
liar difficulties, and are m erely designed to help the 
reader to get a general idea of this interl'sting locality. 

. '  . .  
A SPRING of n;ttural cologne, with the perfume of 

patchouli, has been discovered in Algiers. 
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Vlpel' BUe '''I'eated by Alcohol. 

BY JOHN B. HAWES, M.D., ASSISTANT SURGEON. B'1'EPRA.NS HOSPITAL. 

REICHENBERG, BOHEMIA. 

In making my rounds of the wards on Sunday, the 
7th of July, my attention was attracted by a priest ad
ministering the last sacrament to a youth. The re
ligious ceremony being ended, I proceeded to examine 
the pati ent, a boy aged twelve, and found that twenty
four hours before, while gathering whortleberries, 
barefooted, he had been bitten by a viper in the toe. 
The marks of the fangs were plainly to be seen. 

The boy was unconscious, pulseless, and cold. The 
leg swollen to the hip and q uite blue. A faint and 
very rapid heart beat and a h urried and superficial 
respiration showed plainly the desperate condition of 
the patient. Hot claret and warm covering had been 
used against the collapsed condition, but the patient 
vomited the claret i mmediately. The doctors, who 
had been in consultatioll, had informed the family that 
the boy must die,and at the time of my visit the father 
and brother were waiting in the corridor, expecting 
every moment to be informed that the end had come. 

I ordered a bottle of fine cognac at once, and at four 
o'clock P. M. commenced giving teaspoonful doses of 
pure brandy by pouring it well back on the tongue 
every five minutes. Not u ntil about six o'clock was 
any improvement to be noticed, although the brandy 
was retained. At this time, however, the pulse was to 
be felt, though it was very faint. 

This treatment was kept up, increasing the i ntervals 
somewhat b etween the doses, until midnight, when 
the patient was conscious and the heart's action im
proving. After ordering tablespoonful doses of cognac 
to be given every half hour during the night, I re
turned home. 

The n ext morning the visiting doctors were aston
ished to find the boy not only alive but very drunk, 
the heart working beautifully. He had taken in this 
time about fifteen ounces of brandy. The leg had in 
the meantime been rubbed every half hour with cam
phor water, and its warmth and rosy spots here and 
there showed the renewed circulation. The brandy 
was discontinued and the external t reatment kept up. 
Rubbing, however, caused much pain, as the limb was 
extremely tender. O wing to this fact, indeed, the pa
tient could not be discharged until the 19th, twelve 
days after his admfssion,  though he had entirely re
coverpd from the effects of the bite, as well as of the 
brandy, by the fourth day. 

The case has excited much interest here, and was 
published in the Vienna and Prague as well as the 
local j ournals as a novelty, for, strange to say, the doc
tors here were not familiar with the cowboy method 
of treating snake bites. 

The interesting point in the case is that the alcohol 
produced its effect at so late a stage, and that it caused 
no vomiting.-l'he Medical Record. 

Openl ll g  of' the Ne_ Dry :Dock at NOI'Colk. 

This new government structure was successfully 
opened on the 19th ult. The work of flooding the dock 
commenced at ten o'clock, and a few minutes before 
twelve o'clock the Yantic was swung around and into 
the dock, and two hours later rested high and dry on 
thp, bi lge blocks ready for such repairs to her bottom 
as Ill ight be necessary. An elaborate banquet followed 
in the loft of one of the large buildings in the yard, at 
w hich all of the officers of the yard, in addition to the 
visiting party, werp, present. 

The construction of the dock was cOlllmenced in  De
cember, 1887. The time limit expressed in the contract 
is 24 calendar months, but the ti llle consullled was 
only 21 months, and had it not been for the unfortu
nate flood of April last, which filled the basin and en
tailed a great deal of damage, the structure would have 
been ready to receive a vessel July 1 last. The dimen
sions of this magnificent dock are as follows : 

Length ov er all on coping, 530 ft. ; length over all 
inside of caisson, 500 ft. ; width on top amidship, 130 
ft. ; width on fioor, 50 ft. ; width on floor at entrance, 
53 ft. ; width on top at entrance, 85 ft. ; depth of gate 
sill below coping, 30X' ft. ; high water, 25X' ft. 

The machi nery for operating the dock consists of 
two centrifugal pumps, each 42 inches diameter, driven 
by two vertical engines 28 inches diameter of cylinder 
by 24 inches stroke, with adjustable cut-offs, steam 
power being furnished by three steel Scotch boilers, 
13 ft. diameter and 11  ft. long. The entire pumping 
plant was furnished by the South wark Foundry and 
Machine Com pany, of Philadelphia. 

These pUIllP� have a capacity of 80,000 gallons per 
min ute, enabling the dock to be emptied of water 
(withont a vessel) in about ninety minutes, and with a 
ve�sel of moderate displacement in much less tillle. 
The  contract price for this dock complete is $500,000. 

The docks constructed by Messrs. J. E. Simpson & 
Co. have been highly approved by t!:le highest aut.hori
ties in this as well as in foreign countries, and they 
may well feel gratified with this their latest produc
tion. They have also the contract for the dock at the 
Brooklyn Navy Yard, which is nearing com pletion, 
and at the, United States Navy Yard, League 
Island, Pa. 

The Hydraulic Rall_ay at 'he Pal''' Exhlbl&lon. down the hill, the propulseu1'8 then come successively 
In the SCIEN'rIFIC AMERICAN SUPPLEMENT, No. 717. into action, and the train proceeds on its way. Even 

we gave illustrations and a description of this curious when running at its highest speed it can be stopped 
exhibit. The following additional account, which we with startling rapidity by li'hutting off the water from 
find in the Engineer, will be found interesting : the slides. The moment the two metal faces come into 

There has been in operation at the Paris exhibition contact, a very powerful brake action takes place. The 
since the �Oth of July a very remarkable invention, consumption of water for each slide is stated by M. 
Barre's Chemin de Fer GJissant. Certain very errone- Barre to be 60 liters per minute, or a little over 13 gal
ous notions have been formed concerning it which the Ions. The water required for driving the train he 
following description will perhaps set at rest. gives as 8 gallons per ton per mile, under a pressure of 

Many years ago an engineer, whose name we forget, 150 lb. , the smallness of the quantity being due to the 
proposed to substitute for wheels slippers which should fact that the train has scarcely any resistance save 
slide on rails ; and to lubricate the III it was proposed that of air. The 500 ft. at Paris are traveled in half a 
that the rails should be wetted. We need scarcely say minute, including the time spent in starting and stop
that the scheme was ridiculous, and came to nothing. ping. This is a little over eleven miles an hour. and is 
There is an apparent resemblance between this pro- very good work indeed, considering the shortness of 
posal and M. Barre's railway, but the  resemblance is the line. 
only apparent, there being a vital difference between Such, then, in brief, is the Chemin de Fer Glissant 
the two. The idea of the Chemin de Fer Glissant in otherwise known as the hydraulic railway. It is obvi
a practicable form originated some years ago with the ously impossible, on the limited data available, to 
late M. Girard, of turbine fame, and it  has been worked pronounce an opinion concerning its future of much 
into shape by M. Barre ; and when we add that it is value. Nothing can be said concerning the cost of 
looked upon with much favor by most eminent French working. It is clear that in its present form. at all 
engineers, it will be seen that " there is something in events, it cannot in any way compete with steam on 
i t ."  The principles involved admit of being stated in the great lines. But there are, no doubt, many places 
a very few words. If two smooth plates of iron in con- where water can be had for nothing under pressure, to 
tact have water under pressure forced between them, which th system would be suitable. So far, however, 
they will be driven apart, the water escaping all round ; as we can learn, the intention of M. Barre is to push 
and if the distance is small ,  capil lary attraction will his invention for elevated railways in cities. For such 
reduce the discharge. Under these conditions, the it has, no doubt, supreme advantages. It is practically 
friction of the plates on each other would be reduced entirely noiseless ; there is no smoke, no dust ; and the 
to nothing in theory, and in practice it would be ex- motion is luxuriously easy. There can be no derail
tremely small, and due only to the possi ble contact ments, and the weight of the rolling stock can be re
here and there of the two metal faces. M. Barre car- duced to the lowest dimensions. Further experience 
ries his vehicles on patins, or slides, and plate rails. is, however, needed. Sir Edward Watkin has been so 
Each patin is fitted with a pipe at the upper side, and impressed with what he has seen that on behalf of the 
through this water is driven at a pressure of about Metropolitan Railway Company he has offered M. 
150 lb. on the square inch. The result is that metallic Barre a site near London on which to erect an experi
contact is prevented, and the resistance of the slide to I mental line two miles long. If the track is circular, 
motion becomes almost incredibly small. So much for we shall have the largest turbine ever made, its diame
the first principle. ter being about two-thirds of a mile. We may add, in 

Secondly, in order to propp,l the train thus supported, conclusion, that M. Barre believes that hitherto un
M. Barre fixes under his carriages what is literal ly the heard-of railway speeds may be attained on his system. 
driven buckets of a turbine unrolled ; that is to say, a Time will show, perhaps, how far his expectations will 
trough fitted with cross blades. Along the railway he be fuljlled. 
lays a water main, provided at intervals w:th stand ------.. -... , .... , ..... -----"-,_ 
pipes. The ends of these pipes are fitted with a few 
guide vanes, and constitute a section of the guide wheel 
of a turbine unrolled. Water is discharged from these 
into what we may tel' III the bucket rack under the car
riages, and the rack is propelled, and with it the car
riages, just as the driven ring or bucket wheel of a 
turbine ill propelled . The whole scheme is thus per
fectly simple, mechanical, and consistent with well
known hydraulic laws. The principles involved being 
stated, we may no w proceed to consider how they have 
been carried out in practice. 

The little railway in the exhi bition grounds is 500 ft. 
long, and is carried on a light iron framing about 6 ft. 
high. No attempt has bp,en made to keep it level, and 
one end is considerably higher than the other. Some 
of the inclines are as steep as 1 in 50, but they make no 
difference to the progress of the train. The rails are of 
cast iron, 9 in. wide, and planed. They are laid to 
about the normal gauge, and rest on longitudinal tim
bers. The space between the longitudinals is made up 
with sheet i ron, on to which the water escaping from 
the slides is discharged, and collected for use over and 
over again .  The hydraulic main is fitted with air ves
sels, which are simply enlargements of the pipe, and a 
pressure is maintained in the main by a pumping 
engine at one end. The pressure is about 150 lb. per 

Dl8ealile of' the Heal't. 
,-

In diseases of the heart which persist for a long time 
and finally end-as a very large proportioFl of them do 
-in slow decline and a lingering death, dropsy always 
sets in. In the late stages it  is a most intractable 
symptom, and adds greatly to the sufferin g  experi
enced. In the treatment, physicians have been WOllt 
to depend largely upon a diet of milk, which, in cases 
where it is well borne and can be persisted in, al ways 
acts wel l .  But there are many patients who, for vari
ous reaSOllS, cannot be kept on a milk diet for any 
length of time. To some it becomes abhorrent after 
a while, and others cannot really digest it properly, as 
simple food as it is. And, besides that, a milk diet is  
unsuited to no small proportion of  patients affected 
with cardiac diseases. We have reference to those 
who cannot be kept quiet, says a writer in the Boston 
Journal of Com merce, bnt who insist upon being up 
and about, often in the open air, if not engaged in 
light duties. Prof. Germau See, of Paris, has long 
been engaged in study to learn what elements in milk 
rendered it  such an admirable agent to stimulate the 
ki:1neys, increase the flow therefrom, and hence prove 
of such great service in dropsies. As a result of his 
investigation he is convinced that - the one ' im portant 
element iii' !:Iugar of milk. Acting u pon that theory, he 

sq uare inch. The sleepers, or patins, are about 18 in. selected twenty-five patients with heart disease, in all 
long, and a number of shallow grooves is  made on their� of which there was more or less dropsy. To each he 
faces, for j ust the same reason that grooves are put in gave 100 grammes of the sugar of milk a day, dissolved 
the piston of an indicator, namely, to diminish leak- in two Iiluarts of water. In all these cases a marked 
age. The stand pipes, or propulse1lr.o, ",rtl disposed at effect upon the kidneys was felt within twenty-four to 
such intervals that one is always actmg on a train. All forty-five hours, and the dropsies diminished rapidly, 
the train approaches each it opens a valve, an d water and almost all such swellin�s disappeared altogether 
is discharged into the bucket rack. As the train leaves after a series of treatments lasting from six to eigh t 
it, it closes the valve and prevents the further dis- days. This discovery is likely to prove one of the most 
charge of water. Thus it will be seen that the distance important which has been made in the medical world 
apart of the pl'opnlsenrs is fixed by the length of the for years. 
train. Long trains, however, might have more than • • • • •  

one propulseur in action at a time. There are, it is 
proper to explain, two bucket racks and two sets of 
stand pipes ; one for d riving the train in one direction, 
the other for propelling in the opposite direction. The 
water for the patins is carried in  a steel plate reservoir, 
a heavy pressure of air being maintained in it to expel 
the water. The vehicle carrying the reservoir weighs 
six tonnes, the carriages two tonnes each, seating 
twenty-four passengers. The surface of each patin is 
about 150 square inches, and the load on it 1 '5 tonnes, 
or 3, 000 lb. , and 3,000 -;- 150 = 20 lb. per square inch,  
and if the watp,r can be maintained at that pressure 
between the surfaces, no metallic contact can take 
place. About this t.here seems to be no difficulty. 

In the little experimental line there is a fall at each 
end. The train stands at rest on this incline, the water 
being shut off.- When the signal is given to start, the 
driver-opens a valve, and water is driven between the 
!!IU�perll ""De, thO! I!.IJoU", 'J;'be train �ben stlillrill inlltantly 

Endorliling. 

The sY8tem of endorsing is all wrong, and should be 
utterly abolished. It has been the financial ruin of 
more men than, perhaps, all other causes. Bookkeep
ing, a journal devoted to merchants, clerks, and busi
ness men, advises our young men especially to study the 
matter carefully in  all its bearings, and adopt some 
settled policy to govtlrn their conduct, so as to be ready 
to answer the man who asks them to sign his note. 
What responsibility does one assume when he endorses 
a note ? Sim ply this : He is held for the payment of 
the amount in  full, principal and interest, if  the maker 
of the note, through misfortune, mismanagelllent, or 
rascal ity, fails  to pay it. Notice, the endorser assumes 
all this responsibility, with no voice in the management 
of the business and no share in the profits of the trans
action, if it proves profitable ; but with a certainty of 
loss if, for any of the rea.sons sta.ted, the principal faila 
to pa.:v the 09$8, 
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MEASUREMENT OF RESISTANCE.-

The simplest method of m easuring resistance is that 
known as the substitution method, in which the un
known resistance and a galvanometer are placed in the 
circuit of the battery. The deflection of the galvano
meter needle is noted A variable known resistance is 
then sUbstituted for the unknown resistance, and ad
justed until the deflection is the same as in the first 
case. The variable known resistance will then equal 
the unknown resistance. If the current is so great as 

between which the plug is placed, and when a plug is 
rp.moved, the coil at .that point is thrown into the cir
cuit. The coils of the resistance box are wound double, 
so that the current passes into the coil in one direction 
and out of it in the opposite direction, thus perfectly 
neutralizing any magnetic effects. 

Fig. 4 represents the top of the bridge resistance 
box, and the circuits diagrammatically: The three 
branches. including the known resistance of the 
bridg*\ are contained in the resistance box. 
In this diagl'um the connections of t h e  battery 
and gal vanometer, as shown in Fig. 1, are trans-
posed for the sake of convenience in calcula
tion, but the results are the same. The resist
ances, A B, of Fig. 1 are each replaced here by 
three coils of 10, 100, and 1,000 ohms. These 
are called the proportional coils. The rest of 
the resistance box constitutes the adjustable 
resistance ; and x, connected at D and C, is the 
unknown resistance. 

1 

The galvanometer is connected at D B, and 
tlie battery at A C. The val ue of the unknown 

2 resistance, x, is determined by simple propor
tion-

Fig. I.-DIAGRAM OF W;HEATSTONE'S BRIDGE. 

to cause a deflection of the needle li uch exceeding 450, 
it should be reduced either by removing some of the 
battery or by the introduction of extra resistance into 
the circuit. The same conditions m ust obtain through
out the measurem ent. 

a: : R : : s : S. 
As shown in Fig. 4, the variable resistance 

R == 2163 ohms, 8 = 10 ohms, and S = 1,000 ohms, there
fore x = 21 '63 ohms. 

The value of the proportional coils may be expressed 
as follows : 
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quies from • '[Hamlet " with different intonations, in 
order to hear them repeated . 

A NEW INVENTION. 
" I did not receive any valuable suggestions that I 

know of, in electricity, over there, " said he. " I  am 
stUdying on a device for a telephone, so that you can 
see the man you are talking to. I am alm c st sure I 

can make it a scientific success, but I doubt if it wil l  
ever be a commercial one. Anything that is not a COIII -

B 11 
10 100 1000 

-+-<)--00 

Fig. 4,-DIAGRAM OF BRIDGE CONNECTION. 

mercial success, of course, I won't bother with. The 
scienti fic men abroad were greatly surprised that I was 
not more of a scientist, in the higher sense of the 
phrase. They could not u nderstand that I am be
t ween the scientific man and the public. 

" At Heidelberg the German association of ad vanced 
scientists gave me a d i n ner, at which were 1 , 200 guests. 
The Grand Duke of Baden was there, with al l his 
guards, and he delivered an address through the phono
graph in German. I t  brought down the house. Every 
word of it was delivered in sueh clear tones that it 
could be heard out of doors. The people go to bed in 
that town at ten O'clock, but that night we were mak
ing things hum at th ree. " 

Professor Hertz, of Baden Baden, Mr. Edison said, 
was the deepest electrical scientist he had en countered 
in his travels. He thought that from experiments the 
professor was making he was on a fair road to discover 
j ust what electricity is. 

" Electric lighting in England and Berlin , "  Mr. Edi
son added, ,. had taken a great boom when I was there. 
All the foreign cities are ahead of New York. At 
Deptford , i n  Germany, I went to 'see the great 10, 000 

The Wheatstone bridge presents the best known 
method of quickly and accurately measuring resist
ances. Any galvanometer may be used in connection 
with the bridge, the Deprez·D'Arsonval galvanometer 
being the best for most p u rposes. The bridge method 
was originally devised by M r. Christie. The late Sir 
Charles Wheatstone's name is attached t o  the in ven
tion, in consequence of his having brought it before the 
public. The principle of this apparatus is illustrated 
in Fig. 1.  A current, in  passing from 1 to 2, divides, a 
part passing over 1, a, 2, another part passing over 1, 
b, 2. For every poi n t  in 1, a, 2 there is a point in 1, 
b, 2 having the same potential. If these two points of 
equal potential be joined by a conductor, no current 
will pass through the conductor. I n  the diagram the 

The arrangement of the proportional coils may be horse power dynamo in operation. The Grand Opera 
1,000 : 1 ,000 for large resistances, and 10 : 10 for small and all other th eaters i n  Paris are lighted by electricity, 
resistances. I n  using the Wheatstone bridge i n  testing and no gas is allowed i n  them. " 
cables or in measuring the resis tance of an electro- • . •  • 
magnet or a coil, to avoid delay caused by the deflec- The H u dson River Illuminated. 

tion of the needle before the cu rrent becomes stead y, " The increase in the n u mber of electric light plants 
it is  best to send a current through the four arms of in towns and cities along both shores of the H udson river 
the bridge (8, S, R, x) before it is al lowed to pass through is rap idly mak ing the river at night a brigh tly ill umi
the galvanometer. This is accomplished by means of I n�ted �arine high way, and p

.
i lots of s�eam?oats of the 

the bridge key, shown in Fig. 5, together with its con- D1ght hnes are well pleased WIth the SItuatIOn, " says a 
n ections. writer in Poughkeepsie. .. When the clouds run h i gh 

Fig.: 2.-BRIDGE RESISTANCE BOX. 

points of equal potential are marked a, b,  and they are 
con nected by a conductor in which is inserted a gal
vanometer. 

A, B, and C are known resistances, and D is the un
known r<;lsistance. When A : B : : C : D, the galvano
meter needl e  will stand at O. The resistance, C,  is 
variable, so that when the unknown resistance, D,  is 
inserted,  the resistance, A, is adj usted until the needle 
falls back to O. 

This is i n  reality nothing more than a double key on a cl oudy night, " said a pilot, " you can see the re
arranged to control the two parts of t.he circuit inde- flections from the towns and cities lighted by t h e  elec
pendently, the u pper key being arranged so t.hat after tric lights fully sixteen miles. Yonkers is only seven
it is closed it may be still further depressed to close the teen miles from New York, and the sight is vel'y cleat· 
lower one, the two keys being s eparated by an insulat- between the two places. Pretty soon you come into 
ing button. the electric light of Tarryto wn and Nyack, and it la!<ts 

The binding posts, a b, of the upper key are inserted you till you get to Stony Point.  From the latter place 
in the wire which includes the battery, while the bind- up through the H ighlando; it is very dark, b u t  you 
ing posts, c d, of the lower key are inserted in the con- strike another electric l ight wave as you round West 
ductor incl uding t.he galva nometer. When this key is Point. It is froll Newburg, and the whole of Newburg 

The commercial form of Wheatstone's bridge is rep
resented in Fig. 2. 

In this instrument a number of coils are suspended 

depressed, i t  first sends the current through the arlllS  
of the bridge, and then allows it to pass through the 
gal vanometer. 

. . e . •  

from the vulcanite cover of the box and connected with What M r. Edison Noticed I n  Europe. 

brass hlocks attached to the cover in the manner Mr. Edison has return ed from Paris, and among the 
sho wn in Fig. 3, which represents a part of the resist- remarks he made to the reporters are the following : 
ance box. " The Paris exposition is simply bewildering ! It is 

The terminals of the coils are connected with ad- grand ! Immense ! If the Americans hope to surpass 
jacent blockR, so that a current entering at · A will pass i t  they will have to get to work and never loiter. Bv 
from the first block dow n  through the first coi l, thence I the way, ho w is our Columbus centennial affair pr�
to the second block. In the present case the second , gressi ng ? Do you suppose they are really going to 

Fig, S.-RESISTANCE BOX CONNECTIONS. 

hold it here ? They don't seem to be raising money 
very fast. It's a pity that our laws p revent raising 
money by the lottery system aR the French did. There 
is no doubt that the ex position will be a success if the 
managers only get about it fast enough. I will fill 
every inch of space they are willing to give me, and 
there are hund reds of those who have exhibits at the 
Paris exposition who will do the same. The only thing 
I objected to in the Paris exposition was that they bad 

and 
their machinery scattered too much. There were sixty-

. third blocks are connected electrically by a pl u g five m iles of aisles in it, an rl a man does not like to lDserted between them, so t hat the second coil is cut travel so f t h ' " . ar 0 see mac m ery. out, the current takmg the path of least resi8tance. E very sort of  electrical device was exbibited he said Ite 
k

curre
l
nt 

b 
can 'pass from the tbird to the fourth 1 at the exposition, b u t  there was real l y  notbin� that h� oc s on y y gomg through the third coil, and to I could say was new to this country. He had t wentypass from the fou rth block to �he fifth, the current five phonographs talking, playing, and singing con

?I�st pass �hrough the four.th coIl. Whenever a plug stantly. They fairly set the French. people wild with IS m�erted I t  cuts out the COlI connected with the blocks enth usiasm. Mou n et Sully, the French tragedian, was 
• F"om .. Experimental Science," by George M. Hopkins. Munn &; greatly pleased with the phonographs, and whenever 

Co. publishero, New York. be eame around alwaYIL inllillted on delivering lIolilo-

Fig. 5.-BRIDGE KEY AND CONNECTIONS. 

bay is lighted by it. That wave lasts you t.ill you get 
to New Hambu rg, or after you roun d  the Dans Ka m
Ill er, when the Poughkeepsie electric wave is seen, and 
you hold that for t w e l ve or thirteen miles, or till after 
you have rounded Crumb Elbow. It  all m akes a pil ot's 
work much easier than be fore the electric lights were 
inv ented, and if the plants i ncrease north of Pough
keepsie as rapidly as they have south, the H udson 
wil l  soon be i l luminated n ights all the way between 
New York. and Albany." 
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RECENTLY PATENTED INVENTIONS, 

Railway Appllance8, 

SUPPORT FOR R A I L S. - J o h n  M. 
Robbins, LeC'minster, Mass. Combined with the rails 
are metal l ic boxings and wooden stringers havmg 
coincident recesses, in connection with which Rre used 
metal l ic  ties having hooked end portions that l:e in the 
recesses and embrace the rail flanges, with menns for 
8ecurin� the ties to the boxes, making a continuous 
support for the rails of the track. 

STEA�I CAR H E ATING ApPARATUS. 
John L. Easley, New York, and Michael H. Whalen, 
Brooklyn, N. Y. The heater and steam boiler are 
locaten at one side . of and beneath a car, with heating 
pipes extending over the floor of the aisle beneath the 
usual form of £:rating. the construction being especially 
adapted for street cars, and being designed to heat 
them without taking up much room, and with but a 
small expenditure of fuel. 

Ene;ineering. 

SMOKE CONSUMING FURNACE .-George 
W. Wilcoxt St. Louis. Mo. frhis invention relates to 
steam boiler furnaces in whicb jets of mingled heated 
air and steam are projected upon Incandescent coal 
withitl the fire box, steam being used to induce air 
currents in the pipes aud also to preveut the pipes from 
burning. 

FURNACE. - Alfred Don and J 0 h n 
Sands, Sydney, New South Wales. This invention 
c�ver8 an improvement on a former patented invention 
of the same inventors for apparatus to consume the 
smoke and for the more perfect combustion of the fuel , 
provid ing; an air induction pipe projecting into the 
furnace, havmg fitted therein a steam pipe, and 80 con
strncted that a mnch increased volume of  air may be 
driven into the furnace, and at a greater velocity. 

Agricult u ral. 

HEADER FOR HARVESTERS. - George 
A. Joy, Bismarck, Dakota Ter. This invent.ion covers 
an attachment designed to convert any harvester and 
binder into an economical header, saving the farmer the 
expense of pnrcllasing two machines, the attachment 
c;onsisting of a novel construction and combination of 
pltrts, with which also the machine can be changed from 
a low cut as used in binders to a high cut as used in 
headers, t:tc. 

Mh lcellaneOU8. 

OIL CAN. -James A. Campbell, New 
Orleans, La. In this can the nozzle remains closed 
except when tbe bottom of the can is pressed, thereby 
preventing waste of oil between the holes in oil in.c:, 
while the operator is enabled to see how mnch oil is 
given to each hoie, and to easily control the quantity, 
from one drop to a continuous stream, by the pressure 
of the thumb on the bottom of the can. 

NEEDLE GUARD FOR SEWING MA
CHINEs.-James S. Patten, Baltimore, Md. This is a 
guard for the presser foot consisting of parallel ver
tically ext.ending plates, connected at the lower ends of 
their rear edges, and formed on their lower edges with 
apertured flauges, by the nse of which all danger of the 
operator accidental ly getting his or her finger in the 
path of tbe needle  will be avoided. 

SNAP H OOK. - Thomas T. Morrow, 
Caro, Mich. This i s  a hook designed especially for use 
on whiffletrees, vehicle tongues, etc., the su pport of the 
hook being preferably made in the shape of a ferrule 
socketed at one end to faci iltate its application, the 
hook being p ivoted in a slot, i n  snch support, so thllt 
in the closed position of the hook its open end will 
be closed by the support. 

FENCE. -Peter Mast, Waterville, Ohio. 
This is a wire fence designed to be erected in sections, 
with a spring tightener of simple construction and 
readily manipulated, means being provided where by 
the center of the several panels may be supported from 
the .c:round, the end sections rigidly braced and 
strengthened, and for uniting the several strands or 
strips employed in the construction of the fence. 

ANIMAL TREAD POWER. - David C. 
Frazeur and William J. Davis, of New Market, N. J. 
A track or guide is fi xed to a substantial supporting 
frame, an endless chain of rol lers running freely on the 
track, and an endless chai n of lags running freely on the 
endless chain of roll ers, the endle"s chains of rol lers and 
lags being supported entirely independent of drums or 
wheels, and the speed of travel of the lags being inde
pendent of the speed of travel of the chain of rol lers. 

PIPE STOPPER.-Joh n  W. Chisholm,  
Liverpool, N .  S . ,  Canada. 'rhis i s  a plug o r  stopper 
special ly designed to close up the end of a pipe, whether 
the latter has a smooth or a rough inner surface, and 
consists of a flexible packing ring, with disks adapted 
to expand the ring when forced together, the disks 
being pressed together by means of " toggle joint ar
ranged to be operated by a screw rod engaged by a I,ey. 

LOCK. - O tto \V. Lundhol m, Mucha
chinock, Iowa. Combined with the sliding bolt is a set 
of swinging tumblers with registering notches, the 
tumblers Whfon adj usted by the ward slots of the key 
constituting thrnst bars to transmit the strain of the 
key to the sliding bolt to force the latter back against a 
spring, the lock being more especially designed for 
trunks, desk l ids, etc. 

WEATHER STRIP. - John E. Jones, 
New York City. This weather strip consists of a com
bined strip and spring composed of a thin plate of 
spring metal set into an inclosing space in the edge of 
the sash or frame, aud curved so that the edge of the 
plate presses against the stile, the device also actiug as 
a friction spring to prevent windows and blinds from 
rattling and from dropping down of tbeir own weight. 

GRATE AND FIREPLACE G UARD. 
Eliza E. Bridgers, Wilmington, N. C. This is a cornice 
and mantel protector, especially designed to protect 
wood mantels, lambrequins, etc. ,  from beat and smoke, 

and is adjustable both in its top and side sections to 
flt any size grat� and mantel, to which it can be readily 
applied so tbat it will be flrmly held. 

P AN.-Thomai;l O. Morton, Brooklyn, 
N, Y. This is a pan of which the upper edges are 
stiffened and ornamented by a bead composed of a 
tube, preferably of brass, slotted and applied to the 
edges, the ends of the tubes being connected to form 
the proper finish, and the tubes being held in place by 
li  ps or fastening devices at the edge of the pan. 

M U S I C  H O L D  E R. - Burdett Guy, 
Oneonta, N. Y. This holder covers a longitudinally 
adj ustable inclined leaf·holding rod fitted to pass 
through a rotatable or swiveling head of a post on a 
music rack, to which it is easily attacbed, being both 
simple and ornamental, while it admits of a large range 
of adjustment. 

MUSTACHE GUARD.-May E. Harring
ton, No. 151 West Fourteeuth Street, New York City. 
This is a guard for attachment to spoons or cups, and 
has a spring extension in the direction of its length, 
and means for securing it to the handle, wbereby the 
guard will be supported ahove the edge of tbe article to 
which it i s  applied, and have a laterally yielding move
ment. 
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Students, teachers (male or female), clergymen, and 
others in need of change of em ployment" should Dot fail 
to write to B. Ii'. J ohnson & Co • •  1009 Main St.t Rich mond, 
Va. Their great s uccess shows that they have got the 
true ideas about making money. They can show you 
how to employ odd hours profitably. 

Manufacturers in iron and wood desiring plain, 
broad insurance tat moderate rate should address the 
eJ eneral lfire Insurance Company (mutua!), 96 Broadway� 
New York. Edward A. Swain, PreSident. 

Steam engine, 3 inch diameter, 4 inch stroke, and 
boiler 15 sq uare feet heating surface. Lewis H. Platt, 
95 Croton A venue, Sing Sing, N. Y. 

Belting.-A good lot of second hand belting for sale 
cheap. Samuel Roberts, 300 Pearl :;t., New York. 
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Mill Co. 

HINTS TO CORRESPONDENTS. 
N'alDe8 and A ddre88 must accompany all letters, 

or nO attent;on win be paid thereto. This is for our 
information, and not for pnblication. 

Reference8 to former articles or answers Bhould 

In g�;::,a;: ';{orar��!�!Kali:' ��a��:��� �{u�u����ld \e repeat.ed; corresponaents wil l  bear in mind that 
some answers require not. a little research, and, 
thongb we enileavor to reply to all, either by l etter 
or in this department, each must take his turn. 

Sp ecial W ritten I u fo rlDa'\ o ll on matters of 
personal rather than general mterest cannot be 
expected without remuneration. 

Sclen U l i c  AlDe ricall SU I'pl elD e ll t8 referred 
to may be had at the ollice. Price 10 cent.s each. 

Book8 referred to promptly supplied on receipt of 
price. 

M i n e ral .. sent for examination should be distinctly 
marked or labeled. 

(1388) S. L. T. asks for a receipt for 
making hair dye from the hull of  walnuts ? A. a. The 
hulls of green walnuts are pounded up, and the j uice 
expressed by squeezing in a tincture press. The juice 
is then rubbed up with olive oil. Or b, the juice as ex
pressed is used mixed with a little rectified spirits and 
perfumed with oil of cloves, '.he latter acting as a pre
servative. The whole is anowed to stand for a week or 

The Eclipse hydraulic elevator is absolutely safe. No 
ropes or cables. Cannot fall or freeze. Tuerk HydrauJic 
Power Company, 12 Cortlandt St., New York. two with occasional agitation, and the clear solution is 

eventually decanted. Sometimes salt  is used to pre
serve it. These dycs stain the skin very strongly. Wire R&pe Tramways for the economical transporta· 

tion of ores and other materials. Quarry hOists. Wire 
rope of all kinds. The Trenton Iron Company. Trenton, 
N .  J.  New York office, Cooper, Hewitt & Co ., 17 Burling 
Slip. Western agents. lfraser & Chalmers, Chicago, Ill . 

For best hoisting engine. J. S. Mundy, Newark. N. J. 

Gnild & Garrison, Brooklyn, N. Y., mannfacture 
steam pumps, vacuum pumps. vacuum apparatus. air 
pumps, acid blowers, filter pre�s pumps, etc. 

For the latest improved diamond prospecting drills,  
address the M. C. Bullock Mfg. Co.,  Chicago, Ill. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. ,J 
Tight and Slack Barrel Machinery a specialty. John 

Greenwood & Co .. Rochester. N.Y. See illus. adv., p. 173. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will se-nd their pamphlet, describing water works ma
chinery. and containing reports of tests, on application. 

Screw machines, milling machines, and drill presses. 
E. E. Garvin & Co., Laight and Canal Streets, New York. 

Drop Forgings. Bronze Forgmgs. Upward of 3,000 
different articles. Billing� & Spencer Co., Hartford, Conn. 

The Improved Hydraul iC Jacks, Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 

Rollstone variety lathe-bores, beads. and turns at the 
same time. Rollst.one Machin e Co., Fitchburg, Mass. 

�Send for new and complete catalogue of Scientific 
and other Books for sale b y  Munn & Co .. 361 Broadway, 
New York. Free on application. 

NEW BOOKS AND PUBLICATIONS. 

( 1389) J. B.  asks : 1.  -What is the proper 
acid to use in etching on steel surface, and the degree 
of strength, 01' dil ution ? A. Use nitric acid 1 part, 
water 3 parts. 2. Is the resul t  of this process sufficiently 
neat and accurate for forming smal l letters on steel, 
that is, are the l ines well defined and smooth ? A. Yes. 
The finest engraviug is done with acid. 3. What chemi
cals to use in battery referred to in SUPPLEMENT, No. 
641, in connection with the electric motor therein de
scribed 1 A. The battery i8 described as a bichromate 
battery, which means a solution of bichromat.e of 
potassa in water. 4 •. _ How much does it require to 
charge each cel l ?  A. Cell to be filled nearly to top. 5. 
Where can the battery be obtained? A. From electric 
construction and supply compalueR. 

(1390) R. T. H. asks about lead burning, 
a process of melting lead together lead instead of solder
ing as commonl y  done by plumbers, and greatly nsed 
in chemical factories where acids are made. Lead burn
ing is effected by placing the clean edges of the lead 
together and melting them with a fine blowpipe flame, 
generally of hydrogen gas, so that the edges become 
joined. The only art in thIS is the care necessary not 
to overdo it and cut holes in the lead sheet. Hori-
zontal seams are easily done, but the vertical seams 
give some trouble, and there is  where the art l ies. To 
run a hot iron or blowpipe over a vertical seam and 
have the lead stay there and make a solid joint is some-
what difficult. To a person wishi ng to learn we can 
only suggest a persistent trial or the advice of a plumber 
who has the art. 

(1391) J. F. B.-There is no percepti 
ble difference in the heatI ng value of Lehigh and the 
best bituminous coal when burned, each under the best 
arrangement for perfect combustion. In open grates 

Ropp's COMMERCIAL CALCULA TOR. 
Ropp, Bloomington, lll. 

O. Lebigh coal gives out the most heat, but in furnaces 
properly fired, the slight difference may vary either 

This is a neatly and compactly gotten up ready eal
culator, business arithmetiC, and pocket acconnt book 
combined, cont aining many rules for rapid calcula
tion and answers to business examples such as daily 
come before the farmer, the mechanic, or the business 
man. It contains numerous , . short cuts in ·figures," 
and such explanations as will render ordinary palcula
tions easy for those most deflcient in education. 

Food, its Value, Digestibility, and Com
position. A very interesting chart relative to the com· 
position, digestibility, and nutritive value of food has 
been compiled by Professor Henry A. Mott. A q uan
tity of information uuder the above heading, of the 
type most often called for, is judiciously arranged under 
nnmerous heads, such as : Relative .val u e  of foods, their 
digestibility, a table of the most easily digested articles, 
standards for daily dietaries, analyses of many pro
ducts, etc. Some thirty-seven such heads are employed, 
and the information giV(;D under them is thoroughly 
reliable, is reeent as regards authority, ann is well to the 
point. During the spring of the present year Professor 
Mott was one of the staff of lecturers in the people's 
conrse of free lectnres given nnder the auspices of the 
Board of Ed ucation of New York. Part of the sub
stance of these lecture8� with much additional matter, is 
embodied in this chart_ It is  monnted for hanging .on 
the wall with roller, in good style for use in the house 
or scbool. The publishers are John Wiley & Sons. 

Miller's Guides to Ne w England Cities 
satisfactorily cover a very interesting field� and one 
which we should think might profitably be very much 
enlarged. These guides are handsomely gotten up and 
richly i l lustrated with flne photogravure views of the 
most noteworthy objects, as wel l as portraits of lead
ing citizens and people historicall y  connected with the 
several locnlities. TheEte guides are now issued monthly 
in Hartford, New Haven, Meriden, Bridgeport, and 
Danbury, Conn .• and Worcester, Springfield, Holyoke, 
and Westfield, Mass. , by the C.  H. R. Miller P ublishing 
Company. 

way. 
(1392) L. G. asks : What is i l l  pounds the 

amount. of pressure required on every brake shoe to 
stop the rotation of every wheel of  freight or passen
ger car with full load and cause them to slide on the 
rai ls?  A. About three-fourths of a ton to each ton 
weight upon the wheels. See an interesting account of 
brake trials in SC lENTIFIC AMERICAN SUPPLEMENT, No. 
697. 

(1393) J. K. H.-Boiled l inseed oil brush
ed over the cement will make a good and dustless 
surface. 

(1394) C. A. B. asks : 1. What composi
tion is nsed to polish wood while in the lat.he ? A. Shel
lac varnish and boiled l inseed oil, equal parts, shaken 
before using, or simple friction with a handful of wood 
turnings. 2. What ink is nsed in tnttooing, and how 
is it applied? A. India ink prieked in wit.b a needle. 

(1395) S. E. K. F. writes : I have m ade 
many failures to cast a cane head of coin silver. Elther 
the mould fails to fill or the casting has air holes. A. 
Use fine loam sand for the mould, as dry as it wil l  
work in moulding. Make the cone also of sand a l ittle 
coarser, wet with a l ittle beer. just enough to make it 
stick together. Make a hol e in the core through the 
print to ventilate it. Dry it in an oven, and put the 
metal in the mould hot. The holes were cansed by gas 
blowing out. The core should have a long stem pro
jectinl!; into the sand to balance and hold it. 

(1396) Alex asks how many points con
stitute a game of casino;  21 points, or the player making 
the most points in one deal of the cards, when but two 
pla.yers oppose each other? A .  Twenty-one points gen
erally connt, as a game, the player flret making that 
numher being WIllner. 

(1397) H. R.-Moulds for casting iron 
can only be made in sand_ Tron or other metallic 
moulds chill the iron, and it does not fill  well. The 
great heat at which iron melts wil l  burn any other ma
terial. or will stick 80 as to break the mould. 

(1 398) D. R. asks how polishing and 
The American Art Printer, published heveling plate glass is done. A. The bevels are ground 

by C. E. Bartholomew, of No. 22 College Place, New on emery laps or wheels and on grindst.ones With water, 
York, always has mnch in the way of artistic typo- then part.ially polished with sand and pumice on wooden 
graphy to delight the eye and to afford val uable prac- wheels and finished with a rouge buff. 
tical instruction to all members of the craft, in the (1399) G. R. R. asks : For furnishing 
press room as well as the composing room. Some of 

steam for 50 horse power engine, which will be the 
the novel mle forms in the last nnmber are particu- safest and most economical, one large or two small 
larly good. I boilers and wonld more than two flues be advisable in 
� Any of tne above book. may be purchased through 1\ each, u

'
sing nut and

. 
slack coal m ixed for fnel

.
? A .

. 
We 

this office. Send for new book catalogue just pub- rewmmend one bOiler of 50 horse power, With 3 mch 
lished. 

. 
or 31r. inch tubes, as the most economical and safest 

Ad4re •• J\l1nt>f & Co" 361 Broadway, New York. within reasonable limit ae to pressure. 
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( 1400) M. T. N. asks how to tint photo- copy one of the existing motors of approved form. By 

graphs on the card. A. Wash the Murface of the pho- I enlarging the dimensions of the small motor 2).2 or 3 
tograph over with a weak solution of oxgal l .  nsiug for I t�mes linear, you w i�1 

. 
app�oximate th�J proper prop?r

the purpose a camel's hair pencil. The colors, whicb . tlOnS. You should diVide the armature lUto 36 or 40 cOils. 
�an he obtained from any dealer in pbotographic ma- usmg N o. 14 wire for the armature and No. 18 for the 
terials. may be put on with a black sahla brnsb. fiflld magnet ; connect as a shunt machine. You will 

(1401) E M. -Y ou may have slightly 
misunderstood the lecturer. It may have been one, two, 
or more, mill ion of years U �ince ' "  the fishes now found 
embedded in rocks were buried in the sediment of the 
primordial oceans, according to I(eological evidence. 

probably need at least 20 cel ls of battery. It is not ad
visable to use cast iron in the armature core. You can 
find the voltage of a battery by comparmg it with a 
Daniell's cell by the aid of a tangent galvanometer. We 
refer you to .. Experi mental Science," by George M. 
Hopkins, Munn & Co. pnblishers. New York, by mail 

( 1402) H. P. D. V. asks the best method $4 ; , . Practical Electricity," by Ayrton, price $2.50; 
to temper tool steel to make i t  suitable for permanent .. Electrical Measurements, "  by Lockwood, price $1.110. 

magnets. A. Harden the magnet as you would. a cut- (1411) H. J. S. writes : 1.  I have a small 
ting tOOl by heating to a cherry red and dipping in button of gold that contains copper, silver, lead, and 
water. Then brighten the surface and heat evenly unti l  platinum; how can I successfully treat the:chemicals so 
i t  turns to a l ight blue, then quickly cool in water. as to have separately fine gold. silver. and platinum. 

(1403) W. H.-There is no way of soften- the cheapest and qnickest way ? A. Fuse the button 
ing wood without inj uring i ts strength. There is with twice its weight of silver. hammer or roll out t.hin. 
nothing used by wood benders to soften the wood but and treat with nitric acid. This dissolves the silver, 
steam or hot water. If the wood can be steamed under which can he precipitated a� chloride by addition of 
a slight pressu re. so that it will be fully up to 2 12· when hydrochloric aCid, and can be reduced by zinc and tused 
ben t. it  makes better bends. Where large quantities of on charcoal. The nndissolved gold and platinum are 
the same pattern are to be bent. a machine i s nsed to dissolved in aqua regia (1 part nitric and 2 parts hydro
save splintering. chloric acid). and the platinum is precipitated by add!-

(1404) H. S. H. asks : 1. Would it be pos-
tion of ammonium chloride in sol ntion, and alcohol 2 
volumes. The precipitat� is filtered ont and Ignited. 

sible. by means of the stereopticon, to enlarge from giving metallic platinnm. The filtrate is boiled do wn 
Kodak negatives on bromide paper in the following with mON hydrochloric acid nntil concentrated. and 
manner : By taking ont the ordinary i l l uminating ap- solution of ferrous sul phate added. This precipitates 
paratus, and refiecting bright sunlight through the con' metallic gold. 2. In bending small gold tnhing (12 to 
den�ers hy means of .an eight �r ten inch mirror. A. Yes ; 15 ronnd gaulrC) I have used brass or copper as a fil ling 
hut lllst.ead of sunlIght ns� I igb t from �he north sky. to prevent the tnbing fiattening or kinking. and have 2. The lllstrument :n question has 3}€ lllch �on�ensers nsed nitric acid to take out the filling after bending. 
�nd �ne .of Queen s do�hle achrolllatlC objectives 1� i What can I nse that Will answer the same pnrpose I1S 
lDeh III diameter. If thiS can be done, ahout how lonl( I the brass or copper so that I will not have to nse acid 
.hould the pape� he exposed ? A. The time depe�ds and that can he quickly put Into and taken ont of th� 
greatly on the Size of the enlargement. If the negative tubing ' A. Use a fnsible alloy such as the folio in . 
is to be enlarged tw ice the size. try one minute exposnre. 

w g .  
I f  the Image devel ops t o o  slow then yon will know Lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 parts. 
that the exposure should have b�en lon ger. Address Cadmium . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 18 

the Eastman Dry Plate and Fil m Company , Rochester, B�smuth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 
N. Y., who will  give yon a practical treatise on the snh- Tlll . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  12 

ject. Melt under water and use at a low temperatnre. The 

( 4 B P S S A gold tnbe may be warmed in warm water to make the 
1 05) • . - ee CIENTIFIC MERl- alloy rnn weil. This composi tion melts at abont 160. CAN SUPPLEMENT. No. 34, for a plan of a hath for tin- F"h. 

ning or galvauizing wire. 

(1406) D. McC.-The magnetic needle 
(1412) J. A. MeN. writes :  I have ten 

points in the same direction as to the magnetic poles in 
all parts of the earth. The magnetic poles do not cor
respond with the axis of the earth. which makes a va
riation of the needle at places not on a meridian which 
coincides with both poles. 'rhe needle is never in
verted, but dips as it approaches the magnetic poles. 

(1407) J. B. B. asks for a receipt to pol-
ish al(ate stones. A. Work on the lines indicated in 
our SUPPLEMENT, No. 318. in which lens grinding is 
described. By following the directions there given you 
will attain the hest possi ble resnlts. 

(1408) W. H. B. asks : Why is  it that 
albumen prints toned in the same bath vary in color 
from brown to black ? A. Possibly becau8e there is not 
gold 'enongh III the bath or that the paper is old and of 
the ready sensitized kind. Generall y  it is advisable to 
keep the prints i n  the bath nntil the desired color ap
pears in the print when viewed by transmitted l ight. 
The gold mnst penetrate fnlly into the film to make an 
unchangeable color. and the hath mnst he alkaline. 

(1409) B.  S. Co. write : We have been 
tryin g to make a contract for new boilers, bnt find that 
there is a great difference of opinion among the makers 
of boilers as to the manner of est.imating the horse 
power. We want to get two boilers of 80 horse power 
each. One firm has snbmitted the following specifica
tion, claiming that the hoilers will  be abont what we 
want, but are not willing to guarantee a specified horse 
power. The boilers are' t o  be aCter the s tyle of locomo
tive boilers, of the foll owing dimension s :  Height in 
Cront 7 feet, length 20 feet, diameter 48 inches. Fire 
box :  Outside 6 feet, inside 5� feet. Dome: Diameter 
iIO i nches, height 30 inches. Fl ues : Number 53. diame
ter 3 inches. length 12 feet. Stacks:  Diameter 30 inches, 
height 30 feet. What power should these hoilers de· 
vel o p ?  A. The nominal hor�e power of boilers is rated 
by the nnmher of sqnare feet of heating surface, 12 
sqnare feet heing rated at 1 horse power. except ill very 
large hoilers, in which 10 square feet i s so rated. This 
IS after muking an allowance of loss of effective surface 
in the tnbes of one-third their total surface. Some 
makers rate the I(ross Anrface at 12 sqnar" feet to a i 
horse power. With the latter allowance yonr proposed 
boilers wonld rate at 45 horse power; allowing 10 feet. 
the hoilers would rate at 53 horse power, or two· thirds 
what yon reqnire. 

(1410) F. A.  writes : I h ave just com
pleted an electric motor as described in your val uable 
paper of March 17, 1888. and have met with excel lent reo 
snIts. I have placed the motor in a boat 13 feet by ·3 
feet beam. which it drives at a fair speed. The battery 
consists of twelve }€ gallon cells. with zincs and- car
bons 4 x 6, arranged in series. I wish to make another 
motor. bnt I want to increase the power to 2 horse 
power, to drive a hoat 25 feet long. Now will you be 
kind enongh to let me know what changes I shonld 
make to get the reqnired power, the size. nnmber of 
copper wire, nnmber of cells reqnired to ron same. and 
shonld I maintain the same number of convol ntions .!n 
the different coils as in the small motor, and can I in
crease the number of coils on the armatnre withont de-

plates of carbon, each 12X3. and zinc same s ize. What 
will be the hetter hattery to constrnct for general ex
periments ? A. Make the plnnglng battery with two 
plates of carbon to each plate of zinc. 2. Is the 
chromic acid solution snperior to the bichromate of 
potash ? A. Yes. A bichromate of 60da solution Is 
also very good. 3. What will he abont the voltage of 
each of the batterie s ?  A. Ahont 2 volts. 4. Which will 
give the better effect, 4 four-caudle lamps or 2 eight-can
dIe lamps. and how long should the battedes sustain 
them ? A. You wiJr probably sncceed better wit.h the fonr
candle lamps. The hattery probably will  not ron 
l onger than four honrs. 5. Which SUPPLEIIlENT Con
tains instructions for making a cheap galvanometer? 
A. You can m ake a galvanometer by placing a fiat coil 
of wire nnder a compass. Such an instrument is  valu
ahle only for rongh w:ork. See SUPPLEIIlENT, No. 628, 
for a very delicate galvanometer. 

(1413) D. G. Eaton asks : Would it 
h e  possible to send an alternatinl( current of 1 .000 oal
ternations per second over a long circnit ? If possible. 
wonld snch a current be l ikely to develop any phe
nomena in the way of static charge, retardation. etc., 
different from what might be expected from a constant 
cnrrent under l ike conditions ? A. There is no more 
difficnlty in sending alternating currents over a long 
line than wonld he experienced in sending a direct cur
rent. As the alternating currents wonld prodnce equal 
and opposite effects. they wonld nentralize each other, 
and that no peculiar phenomena wonld be developed. 

( 1414) W. P. B. asks : Will you inform 
me through yonr paper if ten coils on armatnre of sim
ple electric motor will answer a8 well as twelve ? I 
wonnd the ring with No. 16 double-covered wire. and 
could not get bnt eleven coils on. If it will run with 
ten. should the field .ma!(nets be wonud the same as if 
it had twel ve ? A. The more cells yon can get on the 
armatnre core. the hetter. Your motor will prohably 
run with 10 coils ; 12, 14, or 16 wonld be more satisfac
tory. The winding of the field magnet may remain the 
same. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than one hundred thousand applications for pa.
tents at home and abroad, enable u. to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring pa.tents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persona 
contemplatln!!" the securlnll of patents. either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accorda.nce with the t.imes and our ex: ... 
tensive facilities for conducting the business. Address 
MUNN &; CO .. otllce SCIENTIFIC AMERICAN, 361 Broad
way. New York. 

INDEX OF INVENTIONS 
For which Letter. Patent of the 

Vntted State. were GJ'anted 

triment to the motor, as I wish to pnt on as many as the October I, 1889, 
ring will carry ? Also wonld it affect the motor any by 
placing the soft iron core of armature on a cast Iron &ND JlACH BEARING THAT DATE. 
pnlley (instead of wooden hnb). as I wish to tighten at-
matnre to steel shaft by a set screw, wrapping the coils [See note at end of list about copies of these patent •. ] 
around so as to inclose the cast iron pnlley as wel l as 
the wire ring, they heing insulated from each other by Adjustable bit, J. M. Cnnnln .. ::tam . . . . . . . . . . . . . . . . . . 411.� 
a(lhesive tape, or would it do to have ring made of soIt Air brake, T. S. E. Dixoo . . . . . . . . . . . . . . . . . . . . . . . . . . .  412,168 

cast iron as shown in diagram No. 12? How can I find Alarm. 8.ee Low w .. ter alarm. . . 
tbe voltage of a battery. and what books do you recom- I Alloys of zinc. manufa

. 

cture of. J. C. Bull . . • • . . • . • • 412.016 

mend on electricity, and have you any for sale ? A. We Anatomical mndel, D.  T. Lee . . . . . . . . . . . . . . . . . . . . . . . .  411.818 

do not think it advisable to rnn a 2 horse power electric Anohor. O. F. Wixon . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  411,948 

. . . ( Animal tread power. Frazeur &; Davis . . . . . . . . . . . . . .  411.986 
motor by means of a primary bat.tery. The expense Annunciator clr

.
oult hotel eleotrlcal C. G. Arm-

and tronhle of running it will he considerable. Shoold 8tronll . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  411,7'12 
you deSire to construct such a motor, we advIee you to Arll�IiCht,: Voil li:eflier-Altelieok '" Holiinaun . . . . . 412,141 

Armatnre, A. S. Atwater . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ul.900 
Automatic sprinkler, C. F. Roper . . . . . . . . . . . . . . . . . . . 412.204 
Axle box blanks. manufacturing, J. Slvlter . . . . . . . . 411.876' 
Axle box connection. car. C. W. Hunt . . . . . . . ... . . . . 412.048 
Axle cutter, F. E. Beardsley . . . . . . . . . . . . . . . . . . . . . . . . .  412 .065 
Axle, veblcle. P. Somerville . . . . . . . . . . . . . . . . . . . . . . . . .  '12.050 
Bale tie. P. B. Hand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.1'19 
Baling press, J .  Disman . . .  . . . . . . . . .  . . . . . . . . . . . . . . . .  412;167 
Band cntter and feeder. V. C. Bailey . . . . . . . . . . . . . .  412.064 
Barrel hoop driving macbine. J. S. Oram . . . . . . . . . . .  411.832 
Basket. fruit, C. C. Lewis . . . . . . . . . . . .  . . . . . . . . . . . . . . .  412.105 
Battery plates, apparatus fo r forming secondary, 

S. C. C. Currie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,787 
Battery plates. forming secondary. S. C. C. Cur-

rie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,786 
Bearing, antl·frlctlon. H. W. Libbey . . . . . . . . . . . .. . . 411.818 
Bed. sofa, I. N. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .006 
Beehive, J. T. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.060 
Bell ringing apparatus. D. J. Smith . . . . . . . . . . . . . . . . .  412,208 
Bell striking apparatns, T. F. Gaynor . . . . . . . . . . . . . .  411.804 
Bending metal bars, mechanism for. G. W. Taft . . 411,941 
Bicycle, G. T. Warwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.216 
Bit. See Adjustable bit. 
BlaCkboard crayou rack, A. J. Dougla.8 . . . . . . . . . . . . 412.O'l5 
Blind. window, E. &; H. Stoeppelwerth . . . . . . . . . . . . .  411.9'12 
Block. See Pulley blocl<. 
Board. See Ironing board. 
Bohbin. A. Claus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412,163 
Boiler. See Hot water boiler. 
Boller, J.  Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.882 
Boiler. H. H. Pranlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.118 
Boller fnrnace. steam. L. D. york . . . . . . . . . . . . . . . . . . . 411.949 
Books. str .. lght edge for receipt or stub, G. Ross ..  411.905 
Boot or shoe. S.  Beattie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,776 
Bottle nipple. nursing. A. C. Eggers . . . . . . . . . 411.793. 411,794 
Bottle stopper. water. A. C. Eggers . . . . . . . . . . . . . . . . .  411.795 
Bottles containing liquids under pressnre. meaus 

for opening. F. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.800 
Vox. See Metal box. 
Box corner jOint, packing. A. T. Linderman . . . . • . .  411,924 
Brake. See Air brake. See Vehicle brake. 
Brake shoe. 8. Hatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '11,861 
Bread raiser. E. &; A. Bushyager . . . . . . . . . . . . . . . . . . . .  411,853 
Broom spray attachment. C. M. J acoby . . . . . . . . . . . .  412,092 
Brooms or brushes, scraper attachment lor, F. C. 

Schroen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412,002 
Brnsh for moisteninll the sheets of copying books. 

G. E. Ricketts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412,120 
BrUSh. rubber tooth, H. E. Van Horne . . . . . . . . . . . . . 411.910 
Buckle, �'. D. Behrens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,777 
Buckle. M .  1. Winters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.151 
B urner. �ee Oil bnrner. Vapor burner. 
Burning fiuid hydrocarbons. apparatus for, W. 

Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  . .. . . . . . . . . .  412.133 
Bntter. apparatus for separating bnttermllk from, 

A. F. Th .. yer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.943 
Bnttonbole strips, maklll2. M. P. Bray . . . . . . . ... . . . 411.916 
Cake cntter. G. W. Kn .. pp . . . . . . . . . . . . . . . . . . . . ... . . . .  412,100 
Can . See 011 can. 
Can .. nd can clo.ure. R. M. Spencer . . . . . . . . . . . . . . . . .  412.134 
Candy holder, M .  S. Her.hey . . . . . . . . . . . . . . . . . . . . . . . . 412,090 
Canner. frnlt, M.  A. Carter . . . . . . . . . . . . . . . . . . . . . . . . . .  411.854 
Car. combined sleeplnll and parlor, H. W. Libbey. 411.817 
Car coupling. P. J. Bnres . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.0BR 
Car conpllng, J .  H. Crittenden . . . . . . . . . . . . . . . . . . . . . . . 411.980 
Car conpl i ng. Gerkmg &; Lewis . . . . • . . . • • • . . • . . . . . • . .  411,R91 
Car coupling, D. F. McCarthy . . . . . . . . . . . . . . . . . . . .. . .  411.819 
Car coupllnll, W. C. McChord . . . . . . . . . . . . . . . . . . . . . . 411,997 
Car coupling and uncoupling device. J. N. Scar-

borough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.124 
Car door. C. Bo.shard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.862 
Car door, grain .  E. B. Searles . . . . . . . . . . . . . . . . . . . . . . . . 412.200 
Car door o pener and closer. M. Miles . . . . . . . . . . . . . . .  412,197 
Car gate. railway, J. B. Wood . . . . . . . . . . . . . . . . . . . .. . . 411,974 
Car heating apparatns. railway. W. C. Baker . . . . • .  411.915 
Car heating app .. ratus. steam, Easley &; W halen . 411,985 
Car starter. E. Degerho l m  . . . . . . . . . . . . . . . . . . . . . . . . .. . . 412.022 
Car. grip hoisting arch bar for cabie. J. St.ephen-

son . . . .  . . . . .  . . . .  . . .  . . .  . . . . . . . . .  . . . .  . . . .  . .  . . . . . . . . .  . . .  411.901 
Cars, system for electric conductors for electrio, 

C. A. J ackson . . . . . : . . . . . .  . .  . . . .  . .  . .  . .  . . .  . . . . . . . . . .  411.989 

Cars. trolley attacbment for electrIc railway, J. 
M. Andersen . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  412,157 

Carbon clamp for arc lights. A. P. Seymonr . . . . . . . .  411.936 
Carbureting compound. T. B; Wellm .. n . . . . . . . . . . . . . 411.912 
Carpet sweeper. G. W. Gates . . . . . . . . . . . . . . . . . . . . . . . . 412.219 
Carriage, child's. M. C. Root . . . . . . . . . . . . . . . . . . . . . . . . .  412,041 
Currier. See Cash and package carrier. 
Cart. road, H. G. I,ea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,86:1 
Cash and package carrier. H. M. W eaver . . . . . . . . . . 412.144 
Cash and package carrying apparatns. H. M. 

Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412,143 
Cattle. device for dehorning, J. M. King . . . . . . . . . .  411.895 
Cementing cisterns or wells. W. H .  H. Davis . . . . . .  411,981 
Chair. W. Suggett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.988 
Chocolate pot, C. J. Mulford . . . . . . . . . . . . . . . . . . . . . . . . . 411,870 
Chuck. lathe, Hartness &; Sp .. ulding . . . . . . . . . . . . . . . .  412,027 
Churn closure. H. A. Webber . . . . . . . . . . . . . . . . . . . . .. . .  411,846 
Cigar, G. G schwendtner . . . . . . . . . . . . . . . . . . . . . . . .... . . .  411,806 

Cigar bunching machine. F. J. Hagen . . . . . . . . . . . . . .  411.919 
Clamp. See Carbon clamp. Matrix plate clamp. 

Railway rail clamp. 
Clamping device. P. Rleseck . . . . . . . . . . . . . . . . . . . . . . . .  411,967 
Clasp. See Taylor's fitting clasp. 
Cleaner. See Pipe cleaner. 
Cloak and ekirt protector, M . Ill. A mbery . . . . . . . . . . 412,009 
Clock station, watchman's, J. F. Scri bner . . . . . . . . . .  412,045 
Clock .triking mechanism, R. B. Carr . . . . . . . . . . . • . .  412,018 
Coal, apparatns for handling, G. W. Rawson . . . . . .  411.902 
Colfee pot. R. W. Terrell . . . . .  . . . . . . . .  . . . .  . .  . .  . .  . .  . . . .  412,138 
Collar and breast strap. combined. J.  Llpp . . . . . . . . .  412,1U3 
Comb. See Curlin..: comb. 
Commutator, automatic synchronizina-, Ta.ylor &; 

Slattery . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . . .  411.810 
Condenser. steam. O. Kutsche . . . . . . . . . . . . . . . . . . . . . . .  412,049 
Copying pres •• I. W. Heysinger . . . . . . . . . . . . . . . . . . .  411,811 
Corn shocking and binding machine, A. Reichert . 412,220 
Cornice and mantel protector, grate and fireplace, 

E. E. Bridgers . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . .  411.976 
Corset. M. P. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.015 

Corset faste.:in..:. F. L. Cross . . . . . . . . . . . . . . . . . . . . . . . . 412,020 
Cotton cupper. T. C. &;,A. E. Wilder . . . . . . . . . . . . . .  , 411.913 
Coupling. Aee Car conplinll. Hose coupling. 

Thill coupling. 
Cover for cookinll vessel, C. Nielsen . . . . . . . . . . . . . . . . 411.8."10 
Crusher. D. H. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,SS l 

Culinary vessel, C. Halstead . . . . . . . . . . . . . . . . . . . . . . . . , 412.085 

Cultivator, M. E. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .812 
Cnltlvator, A. Lindgren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412,106 
Cultivator. J. Shank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.:J06 
Cup. See I,nbrlc .. tlnll cup. 
Cnrling comb. E. T. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,9;;3 
Cnrrent generators. coupling alternate, J. &; E. 

·Hopklnson . . . .. . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . .  412.185 
Current generators, syncbi-onizlng .. Itern .. te: J . & 

. 

Hopkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  · 412,186 

ont-out. A. P. ·Seymour . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . .  411,935 

Ou·tter. . See Axle cutter. Band cutter. Cake 
cutter. Feed cutter. Straw llntter. 

Cylinder •• prodncinl{ corrugated. T. F. Rowlan d . ,  412.121 
Dental pluggers. pneumatic oper .. tor for, F. L. 

Eager . . .  , . . . .  . .  . . .  . :  . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  412,025 
Derrick, J, B. Harriilon· . . . .  : . . . . . . . . . . . . . . . . . .  , . . . . . .  412.087 

Door. W. R. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . 411.9Il> 
Dovetail joint clOSing mach'ne. A. '1'. Linderman . 411.92:1 
Draught attach ment. spring, H. Barber . . . . . . . . . 411 .851 
Dress sprinll', R. H. Wollf . . . . . . . . . . . . . . . . . . . . . 412.1S2. 412.00 
Drier. See Fruit drier. 
Dril l l{rinding machine. O. S. Wal ker . . . . . . . . . . . . . . . 411.1l4li 
Drying machine. Proctor &; Knowles . . . . . . . . . . . . .. . . 4U.8ll6 
DumDlng cage. automatic. RnBsell &; Parsons .. . . . .  412,O4:l 
Dust pan. L, Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 ,855 
D y es, making. R. Greville-Wil liams . . . . . . . . . 412.148. 41%.1 4' 1  

Educ .. tional appliance. A. Scarlett . . . . . . . . . . . . .. . . . 412.0 4 

Electric motor. P. Diehl . .  . . . . . . . . . . . . . . . . . . . .  411.982. 411.98 . 
Electrio motor. H. Groswith . . . . . . . . . . . . . . . . . _ . . . . . . 412. 1 7  
Electric motor. C .  C .  Peck . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 ,833 
Electric subway, I. I,. J o h nson . . . . . . . . . . . . . . . . . . . . . . 412.095 
Electric switch . F. M. Bennett . . . . . . . . . . . . . . . . . . . . . .  412.159 
Electrical dlstribntion for street lighting. system 

of, O. B. Shallenberller . . . . . . . . . . . . . . . . . . . . . . . . . . 411.1170 
Electro-magnetic separator. R. R. Moffatt . . . . . . . . .  411 ,899 
Electrode for medical batteries, H. B. Cox . . . ; . . . .  412,165 
Elevator. See Grain elevator. Toy elevator. 
Elevator safety device. H .  Al bert . . . . . . . . . . . . . . . . . 412.059 
Engine. See H ydrocarbon engine. Rotary en-

gine. Steam 8OJ!ine. 
Envelope opener and sealer and stamp mOistener, 

C. C. I,ance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.862 
Era.er. blackboard, J.  F. Palmer. . . . . . . . . .  . .  . . . . . .  412.116 
Exhibitor, automatic. W. H. Rodger . . . . . . . . . . . . . . . 412.�03 
Fan. power. P. Murry. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.826 
Farm gate. I. S. Sherwin . . . . . . . .  . . .  . . . . . . . . . . . . . . . .  412,148 
Feed cntter. J. W. Marshall . . . . . . . . . . . . . .  . . . . . ... . . .  412,O3l 
lfeed water heaLer and filter. J. D. Snlllvan . . . . . . . . 412.137 
Fence, P. Mast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,996 
Fence, iron. L. Freas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.118 
Fence weaving machine, R. R. Carter . . . . . . . . . . . . . . 412,0,,9 
Ferrnle. J. Macphail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412,0.13 
Fertilizer dlstribnter. F. H. A l len . . . . . . . . . . . . . . . . . . 412.061 
File case. T. J. A mberll . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.94U 
File or docnment holder, E. W .  Woodruff . . . . . . . . . . 412.15( 
Fire and waterproof compound. W. Matt . . . . . . . . .  412.035 
Fire escape, M itchell &; Small . . . . . . . . . . .. . . . . . . . . . . . .  411.869 
Fire escape mechanism for barnR, J. W. Peters . . . 411,83' 
Fireproof buildings. construction of, G. H. Bnrt .. 411.781 
�'lag staff, J .  Poire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412,117 
Flange wrench. J. F. Gnthrie • •  Tr . . . . . . . . . . . . . . . . . . . . 411.807 
Flanging machine. J. R. Brownell . . . . . . . . . . . . . . . . . . .  411.780 
l!"Iusks, protective covering for metallic, H. J. 

K rebs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 412.190 
Flower stand. J. A. &; C. A. K oehler . . . . . . . .. . . . . . .  411 .896 
Flower stand. folding wire. A. E. Whitebouse . . . . . 412,148 
�'Iying machine. N. H. Borgfeldt . . . . . . . . . . . . . . . . . . . 411.779 
Fork. See Pitchfork. 
Frame. See Photograpblo printing frame. 
Froll'less switcll. C. W. J ones . . . . . . . . . . . . . . . . . . . . . . . . 411.9.11 
Fruit drier. D. L. SmiLh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.131 
F'uel. composltlnn for, G. A. Zwick . . . . . . . . . . . . . . . . . . �11.848 
Funnel for preparing coffee, C. Roeder . . . . . . . . . . . . . 411,920 
Furnace. See Boiler furnace. GarbRa'e furnsce. 

Pit furnace. Smoke consuming furnace. Tube 
welding furnace. 

Fnrnace. Don &; Sands . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. . .  411,984 
�' lIrnace. Le Las &; Robin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.861'> 
�·urnace. F'. G. Sherwood . . . . . ; . . . . . . . . . . . . . . . . . . . . .  U2,207 
�'urnace to p, blast. Gordon &; Strobel . .  . .  . . . . . . . . .  412.175 
Galvanometer. W. Thom.on . . . . . . . . . . . . . . . . . . . . . . . 412,140 
Game counter. W. W. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,952 
G arballe furnace. B.  C. H eavey . . . . . . . . . . . . . . . . . . . . . .  411.968 
Gas, apPH.ratus for the manufacture of wood, J. 

D.  Averell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,850 
Gas cock, safety. J.  P. Becker . . . . . . . . . . . . . . . . . . . . . . . 412.066 
Gas enricher. l!l. W. Hamlin . . . . . . . . . . . . . . . . . . . . . . . . .  411.809 
Gas, process of and apparatus for manufactur-

ing, Springer &; Mor.e . . . .  . . . . . . . . . . . . . . . . . . . . .  412,1115 
Gas regnlator. safety pressure. C. M. Ryder . . . ... . 411,876 
Gate. See Car gate. Farm gate. 
Gate. T. J .  Enbanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,858 
Generator. See Steam generator. 
Gin, horse. F. Wennemede . . . . . . . . . . . . . . . . . . . . . . . . . . 411.946 
Glass, leer t"or annealing, J. K.  Cummings . . .  . .. . . .  412,0;3 
Glasses. etc . •  apparatus for forming, N. B. Scott • •  411.969 
Glove, Ray & Dep .. y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41] .999 
Governor. G. G. Annable . . . . . . " . . . . . . . . . . . . . . . . . . . .  412.lD8 
G overnor for electro ... dynamic machines, G. F. 

Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 4lf,782. 411.78.3 

G rain binder. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 1 .�21 

G rain elevator and cleaner, A. F'i1ip . . . . . . . . . . . . . . . .  411.7119 
Grain meter. rotary. J. S. Dn1!'y et a!. . . .  . . . . . . . .  ; .  412,'" 6 

G rinding mill. M. C. Cogswell .  . . . . . . . . . . . . . . . . . . . . . . . 412,0 :9 
GnarWo' See Mustache guard. Sewing machine 

needle ",uard. 
Guns, electric firing mechanism for breech-Ioad-

inll, T. Nordenfelt . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  411.831 
Hair, cleaning animal , E. J. Fischer . . . . . . . . � . • . . . • .  d2,(8) 
Hanller. See Pipe hanger. 
Harness, C. D.  Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412,078 
Harness suspension device, G. C. Hale . . . . . . . . . . . . 412,0Si 
Harrow. A. J ... ind2"fen . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  412, 1 07 
Harvester, corn. G. B. &; J. T. Snow . . . . . . . . . . . . . . .  412.209 
Harvester reel. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.820 
Harvesters and binders, beader attachment for, 

G. A. J oy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.993 
Harvesting machine, cane or corn, H. Fatic . . . . . . . 411 ,798 
Hat hook. H. Darcy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412,074 
Hat sweat. G. W. P"rkinson . . . . . . . . . . . . . . . . . . . . . . . .  412.201 
Hay elevator trip hOOk, C. Hamaker . . . . . . . . . . . . . . . .  411.800 
Hay loader. J.  J. Shively . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.130 
Heater. See Feed water heater. Steam heat er.  

Water heater. 
Heating coil. steam, L. F. Haubtman . . . . . . . . . . . . . 412,088 
Heel trImming machine. Etbrld",e &; Fuller . . . . .. . .  412,026 
Heeling m achine nail die. J. H. Pope . . . . . . . . . . . . . .  411.835 
Hinge. C. Jaenlg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412,093 

Hinge, carriage. G. H .  Royce . . . . . . . . . . . . . . . . . . . . . . . 412,123 
Hi nge. spring. H .  L. Ferri . . . . . . . . . . . . . . . . . . . . . . . . . .  411,956 
Hold back. R. C. Baird . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  411.774 
Holder. See Can dy holder. M u sic holder. Sash 

. 

holder. Sewing machine attachment holder. 
Shade holder. Shaft holder. Typewriter 
copy holder. Wire holder. 

HOOk. See Hat hook. Snap hook. 
Hook, F. E. De Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  411 .857 
Hook. A. Sanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .968 
Horse detacher. G. Amos . . . . . . . . . . . . . . . . . . . . ; . . . . . .  412.222 
Horseshoe, L. Fln!!"er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 l ,%i 
Hor.e.hoe. J. A. Harlan . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 411.001 

Ho.e conpling. J.  F. Nachtrieb . . . . . . . . . . . . . . . . . . . . 4 1 l .� 9 

Hose coupling. brake, E. A. Leland . . . . . . . . . . . . . . . . 412. 103 
Hot air register. J .  W. Johnson . . . . . . . . . . . . . . . . .. . . . . 411.9-JO 
Hot water boiler, J .  K eith . . . . . . . . . . . . . . . . . . . . . . . . . .  412,093 
Huller. See Pea huller. 
Hydrocarbon engine. R. Aldricb . . . . . . . . . . . . . . . . . .. . .  411.914 
Index pamphlet and tile. combined. R. R. WH- . 

. U .. m . . . . . . . . . .  . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412,147 

Injector. W. B. Mack . � . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . 412,1is:.i 
Ink. 0. 0. Holt; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . .  4�2.1.S4 
Inking rollers, vibratIng apparatus for, S; · G. 

Goss . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  : . . . . . ; . . .  : . . .  ; 411.859 
Iron ing board. W. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.142 
Jack. See Lifting j •. ck. Wagon jack, 
J ewelry. maklnp: alloyed raised gold plates with 

corrngated background for, J. Bulov!! . . . . . . . . . . 412.017 
JoInt. See Box oomer ·jolnt. 
Key le-aLlng machine, T, O. DUl . . . . . . . .  ; ... . .. , .... . . . .  412.023 
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KIt, W. E. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.160 
Knit fabric and knitting the same. widened tubu-

lar. C. H. young . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.051. 412.058 
Knit shirt, I •. N. D. Will iams . . . . . . . . • . . . . . . . . . . . . . . .  412.054 
Knitted sh irt. L. N. D. Williams . . . . . . • . . . . . . . . . . . . .  412,065 

Ladder shoe. J. 8. M cIlhenny . . . . . . . . . . . . . . . . . . . .. . . 412,199 
Lamp. L. Henkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  412.181 
J.amp globe and rellector, incande.cent, T. G .  

Hawke. . . . .  . . . • . • . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  oi12.089 
Lantern. sIgnal. G. C. & W. A. Westervelt . . . . . . . . .  412.143 
Lantern. tubular, W. C. Stewart . . • . • . • . . . . . . . . . . . . .  411.987 
Latch. gate, C. N. Elli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.966 
Lathe tool. �'. S. Pecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41�,038 
Leather .kivi n g  tool. H. H. A rnold . . . . . . . . . . . . . . . . .  412.063 
I.etter or num ber for signs. D. N. Lanyon . . . . . . . . . .  411.813 
·Llftlng jack. L. M eeker . . . • • • . . . . . . . . . . . . . . • . • . . • • . . .  411,897 
Light. See Arc light. 
Lock. See Railway switch lock. Seal lock. 
Lock. O. W. Lundholm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,994 
Low water alarm, D. C. Walter . . . . . . . . . . . . . . . . . . . . .  412,052 

Lubricating cup, J .  H. Shepheard . . . . . . . . . . . . . . . . . . . 4l�.206 
Lubricator. Eldred & Rbei m . . . .  . . . . . . . . . . .  . .  . . . . .  412,0.7 

Mangle. H .  Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.156 

Marble. lmitatlon white and colored. J. M. Dan-
lelll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  412,ml 

Mash machine, G. Rieseck . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 ,903 
Matrix plate clump. Benedict & Furlong . . . . . . . . . . . 411 ,883 
MessurinK machine, cloth,  B. A. Roath . . . . . . . . . . . .  411,874 
Mechanical movement, T.  R. Griffith . . . . . . . . . . . . . . . 411.!l6O 

MediCine, remedy for neuralgia, J. D. Ing-Ie, Jr . . . .  411 .921 

Metal box. W. H. Atkinson . . . . . . . . . . . . . . . . . . . . . . . . . .  411,778 
Meter. See Grain meter. 
MIIl. See Sawmill. 
Moulder's sprue. D .  J .  Heaphy . . . • . • . . . . • • . • . . • . • • •  411,902 

Mop. W. H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 1 ,822 

Motor. See Electric motor. Rotary motor. 
Mowing machine. E. M .  I.etts " . . . . . . . . . . . . . . . . . . . . .  412.104 
.M ud, etc., removing, Morris & Packard . . . . . . . . . • . .  411 .928 

Mu.lc holder. B. G u y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,98. 
Muatach �uard, M. E. Harrington . . . . . . . .  . . . • . . .  411 ,tlS8 

Necktie fastener, W. R. McCormick . . . . . . . . . . . . . . .  41 1 .801 
011 burner for h eating purpose., F. G. Ully . . . . . . . . 411.\164 

011 can. J. A. Campbel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 1,977 
Ore concentrator. E. B.  Hasting . . . . . . . . . . . . . . . . . .. . . 412.160 

Oysters or clams, implement for ope[ljng, A. F. 
�'arrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.197 

Pail .  etc . •  made of staves. H. H. Thornton . . . . . . . . .  412.212 

Pan. See Dust pan. 
Pan. T.  O.  Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.996 
Paper making machinp,s, roll for, Carpenter & 

Crosby . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  412.162 
Paper perforating machine. J. H. Rogers . . . . . . . . .  412.001 

Pea huller. W. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.005 

Pen holder lIuiding attach ment. C. M. Gay . . .  ' - .' "  412.174 

Pencil sharpener, P. W. Tillinghast . . . . . . . . . . . . . . . .  41 1 . 00B 

PhotogrA phic printing frame. G. A. J ame . . . . . . . . .  412.09! 
Plano agrall'e. Ill. G. Schleicher . . . . . . . . . . . . . . . . . . . . . 411,934 
Pinion •• machine for cutting .piral , E.  P. & H. C. 

Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.215 

Pipe cleaner • •  1. Schei pers . . . . . . . . . . . . . . . . . . . . . . . . .. . .  412.125 
Pi pe coupler. C. F. M urdock . . . . . . . . . . . . . . . . . . . . . . . . 412.1\18 
Pipe coverings. machine for .Lapling. J. H. 

Shields . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.129 
Pipe hanger. G. Teut.ch . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  411.942 
Pipe stopper, J.  W. Chisholm . . . . . . . . . . . . . . . . . . . . . . . .  411 .978 

Pipe wrench. P. H. Kane . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.096 
Pipe wrench. G. F. Newell . . . . . .  . . . . . . .  . . . . . . . .  . . . . .  411 .872 

Pit furnace. L. G. Lareau . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 1 .814 
Pitchfork. A. B. Vaag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.214 

Planter, corn, A .  Lind�ren , . . . . . . . . . . . . . . . . . . . . . . . .  412, 108 
Planter. corn. V. Mohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 .823 
Planter, corn, J. II'. A. W i nkelman . . . . . . . . . . . . . . . . . 412,150 

Planter. seed. E.  M. Heylman . . . . . . . . . . . . . . . . . . . . . . . 412.182 

Plasters. preparing medicinal. F. L. Leavitt . .  . . .  41 1.81 5 

Plow. mould board. E. P. Lynch . . . . . . . . . . . . . . . . . . . 412 110 

Plow. reversible. J. S. Huber . . . . . . . . . . . . . . . . . . . . . . . . 412.091 
Pneumatic dispatch tube, E. D. Leaycraft . . . . . . . . . 411.864 
Pole. metal lic. S. H. Terry . . . . . . . . . . . . . . . . . . . . . . . . . .  411.877 
Post driving machine. J. G. & A .  Weber . . . . .  . .  . . . .  412.006 

Pot. See Chocolate pot. Coffee pot. 
Power. See Animal tread power. 
Press. See Baling pre&s. Copying press. 
Primer. S. H. Emmens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.796 
Printlna- and bronzing ribbons, machine for, T.  H .  

Bowes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.014 

Pri nting. lithollraphlng. etc . •  O. G. Holt . . . . . . . . . . . . 412.183 

Printing- machine, color, W. & T. S.  Conisbee . . . . . . 412,072 
I 'ropeller, screw. D. I;'reed. . . . . . . . . . . . . . .  . .  . . . . . . . . .  411.802 
Protector. See Cloak and skirt protector. ..... 
Pulley block and belaying pin. combined, J. K. 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  411.868 
Pulley block .heave. H. P. Terry . . . . . . . . . . . . . . . . .. . .  412, 139 
Pulp digester. C. C. Springer . . . . . . . . . . . . . . . . . . . . . . . . .  411.838 

Pump, double-actinll, C. Harwick . . . . . . . . . . . . . . . . . . .  411,810 
Pump for conden sing enJ{ineM, air and feed water, 

J. A. Shepard . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . 412,048 

Pumping rigs, connecting device for well, C. C. 
Stover . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.136 

Rack. See Blackboard crayon rack. 
Railway froll. W. C. Meeker . . . . . . . . . . . . . . . . . . . . . . . . . .  411.867 
Railway rail. H. W. I.ibbey . . . . . . . . . . . . . . . . . . . . . . . . . . 412.192 

Rail way rail clamp. R. E'orsyth . . . . . . . . . . . . . . . . . . . . . .  411.958 

Railway rail .upport. J .  M. Robbins . . . . . . . . . . . . . . . . 412.000 

Railway servi ce, trolley for electriC, A. Anderson 412,156 
Ra ilway switch. J. E. Wolfe . . . . . . . . . . . . . . . . . . . . . . . .  412.008 
Railway switch lock. N. Newman . . . . . . . . . . . . . . . . . . . .  411.!l98 
Railway tie. metal lic.  R. For.yth . . . . . . . . . . . . . . . . . . . 4 1 1 ,959 
Railway time sillnal. J. Wayland . . . . . . . . . . . . . . . . . . . .  412.053 
Reel. See Harvester reel. 
Relil'ister. See Hot air register. 
Reli{ulator. See Temperature regulator_ 
Res8.wing machine. E. Benjamin . . . . . . . . . . . . . . . . • . . .  411.975 

Rheostat. M. J. Wightman . . . . . . . . . . . . . . . . . . . . . . . . . . 411 ,947 

Rivers or other waters, means for controlling the 
fiow of navigable, J .  C. Coult  . . . . . . . . . . . . . . . . . 411.979 

Roads, machine for making, repairing, and clear-
ing. Taft & Lath rop . . . . . . . . . . . . . . . . . . . . , . . . . . .  411.98H 

Roller, detachable and adj ustable. J. L. De · 
lany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.789 

Rolling seam Ie •• tubing from hollow Ingot •• ma-
chine for. W. H .  Appleton . . . . . . . . . . . . . . . . . . . . . . . 412.011 

Bollinlit' seamless tubing, machine for, W. H. Ap-
pleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.010, 412.012 

Roofinl!. metallic. L. L. Sagendorph . . . . . . . . . . . . . . . .  �12.0!� 

Rotary eni/lne. J. M. Farmer . . . . . . . . . . . . . . . . . . . . . . . . .  41 2.079 

notary motor. A. McFarland . . . . . . . . . . . . . . . . . . . . . . . .  41 1 .827 

Sash fastener. G. Kingsland . . . . . . . . . . . . . . . . . . . . . . . . . 412.189 
Sash holder. M. Blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.067 
Saw blRde. G. W. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.176 
Sawmill log carriages, mechanism for reciprocat-

ing. G. R. Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 12.119 
Sawmill. portable Circular. J. C. & B. A. Lake . . . . . .  412. 101 
Saw oet. J. Hilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 ,893 
Saw t eeth. device for ir...,erting, T. S_ Disston .. , . . .  412,024 
Sawinll machine. cut 011'. A .  T. Linderman . . . . . . . .  411.P25 
S8wing. machl ne. slab. A. T. Linderman . . . . . . . . . . . . 411.922 

Scall'old, A. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.824 
Scales. record ing device for weighing. I. B.  Sager 411 .8a7 

Scissors. J. O. Hebert. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.892 
ScooP. automatic weighlnll. E. Side . . . . . . . . . . . . . . .  412,049 
ScooP. potato. J. Vowles . . . . . . .  . . . . . . . . . . . . . . . . . . . .  411.879 
Scraper blades, machine for bending road. G. W. 

Taft . . . . .  , .• ,�- . . :... ... .. . . . . . . . . . . . . . . . .  . . . . . . .. . . .  411,940 

[OCTOBER 19, 1889. 
Scraper blade •• etc . •  machine for !n'Indlng and I CurtaIn or cover. H. Hackl . . . . . . . . , . . . . . . . . . .  19.830. 19,331 

B IT i1.:l::�' Po�abar��n:r�U�!bl��.O��� poll.hing road. G. W. Taft· . . . . . . . . . . . . . . . . . . . . . .. 411.839 Electric light shade. A. Howard . . . . . . . . . . . . .. . . . . . . . .  19,329 Pattern. work ... � Inch, 50 cents. set $4.00. 
mailed free. Hrldgeport Gun Implement 
Co., 17 Maiden Lane. New York. Screw thread •• apparatus for making .piral. H. H. Flower pot. J. G. Wbllldln . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,839 

For.yth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.(112 Hook rack. J. W. Campbell . .  : . . . . . . . . . . . . . . . . . . . . . . . . 19,1!22 

Scraper. road. O. E. Moats . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.038 Lamp or llas shade, A. Howard . . . . . . . . . . . . . . . . . . . . . .  19.828 INGERSOLL·SERGE!NT 
R O C K  D R I LL CO. Scraper. wheeled, T. Atchison . . . . . . . . . . . . . . . . .  , . . . .  412.224 Lock case. door. R .  W. E. Chrlstesen . . . . . . . . . . . . . . . . 19.323 

Seal lock. R. W. G ille.ple . . . . . . . . . . . . . . . . . . . . . . . . . . , 412.0113 MetaJllc IIshlnll plate, L. L. Sagendorph . . . . . . . . . . . . . 19.388 

Separator. See Electro-magnetic separator. RUIl. G. MarchettI . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 19,333 10 l>ark Place. N. Y. 
Rock Drills. Separator. J. M. Finch . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  412.172 Rug. A. Petzold . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  19.S35. 19.836 A i r  Com pressors, 

Sewing cabinet. J. A. McGlohon . . . . . . . . . . . . . . . . . . . . ill.901 Spoon handle, F. E. Pretat . . . .. . . . . . . . . . . . . . . . . . . . . . . 19.B37 Stone Channeling Machines 
Coal Cutter •• Sewing machine attachment holder. J. Cook . . . . . .  412.164 Stool. piano. Dungan & Ramsdell . . . . . . . . . . . . . . . . . . . .  19,825 Diamond Core Drill •• 

Boil ers, Hoists, Sewing machine buttonhole attachment, E. Stove. cooking. J. Dwyer . . . . . . . . . . . . . . . . . . . . . . .. 19.026, 19.827 

Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  412,al1 Type. end stick for locking uP. J .  P. Kerr . . . . . . . . . .  19.332 Electric Bla.ting Bai�����ire. etc. 
Cemplete Plant. of Mining. Tunnel

ing. and Quarrying Machinery. 
Sewing machine for making loop .t1tch linings, H. 

H. Humphrey . . . • . • • . . . • . . . . . • • . • • • •  , • • • • . • . . • . . . .  411.894 

SewlOg machine �roove cutting attachment, A. 
E. J ohn.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.183 

Sewing mach ine needle guard, J. S. Patten . . . .  ,. . .  412,202 
Sewing machine plaiting attachment, A. Faulk-

ner . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.917 
Sewing machine. straw braid. Willcox & Noble. . . .  412.218 
Shade holder, rol ier. E. Beach . . . . . . . . . . . . . . . . . . . . .  411.175 

Shaft holder, vehicle. P. J. Harrah . . . . . . . . . . . . . . . . . 412.086 
Shaft support. D. McVaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.8'� 
Sheet delivering apparatus, F. J. Seder . . . . . . . . . . . .  412.008 
Sbingle sawing machine. J. A. Mumford . . . . . . . . . . .  411.825 
Signal. See nail way time signal. 
Signal apparatu •• J. T. Hambay . . . . . . . . . . . . . . . . . . . . . 412.118 
Signaling p urpose •• booth ·for. T. F. Gaynor . . . . . . .  411.805 
Sink. S. A. Marker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U2.195 
Siphonic dispenser. for vitriol. etc • • H. C. Kruse . •  412.1�1 
Slate, .chool. S.  Mark. . . . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . 412,194 
Sled, R. B. Ame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.062 

Slotting machine. Binsse & Frith . . . . . . . . . . . . . . . . .. . . 411,884 

Smoke con.uminll furnace. G. W. ·Wllcox . . . . . . . . .  412,007 
Snap hook. T. T. Morrow . . . . . . .  ; . . . . . . . . . . . . . . . . . . .  412.112 

Spectacles, V. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.971 

S pike. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,841 
Spindle wharve. J. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.004 
Spinning machine spindle driving device. T. Van-

derweel . . . .  . .  . .  . .  . .  . . .  . . .  . .  . .  . .  . .  . . . .  . . . .  . .  . .  . . . . . .  411,842 
Spinning machine spindle •• bobbin holder for, J. 

B. M awson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.926 
Spinn ing spindle and s upport t herefor. J. E. 

Tyn .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.878 
Spinning .plndle support. W. F. Draper .. 412.169 to 412, 171 

Spinn'ng spindle .upport. T. R. J.ogan . . . . . . . . . . . . .  412.031 
S pri ng. See Dre.s spring. Watch case spring. 
Sprinkler. See Automatic sprinkler. 
Stairway. P. Rle.eck (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,(112 
Stand. See Flower stan d.  
Steam engine, J .  A. Shepard . . . .  ' ,  . . . . . . . . . . . . . . . . . . . .  412,047 

Steam engine. C. A.:Wheeler . . . . . . . . . . . . . . . . . • • . . • • •  412.217 
Steam gen erating apparatus, W. L. Teter . . . •  0 • • • • •  412,051 

Steam generator. H .  P. Osbourne . . . . . . . . . . . . . . . . . . . 412.087 
Steam heater. R. G. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  411.885 
Stocking and k nitting the .ame. C. H. Young . . . . . .  412.056 
Stopper. See Bottle stopper. Pipe stopper. 
Stove, cooking. W .  A. G reene . . . . . . . . . . . . . . . . . . . . . .  411.918 
Straw cutter. J. & P. Rahn . . . . . . . . . . . . . . . . . . . . . . . . . . .  412 040 

Surge reliever. W. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . 412.113 
Surgical . plint. G. W. T urner . . . . . . . . . . . . . . . . . . . . . . .  412.213 

Su.pen ders, J.  Katzenberg . . . .  . .  . . . . . . . .  ' "  . . . . . . . 412,097 

Swather. W. H. Lamrock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.102 
Switch. See . Electric switch. Frogless switch. 

Railway switch. 
Switch board and connection, station, Rice, Jr., 

& Rohrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 411.980 
Switch ope.."""Jlting mechanism, interlocking, F. P. 

Aberc" mble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.880 

Syringe, fi-untain, A. C. Eggers . . . . . . . . . . . . . . . . .. . . . .  411,954 

Syringe. rubber. A. C. Egger . . . . . . . . . . . . . . . . . . . . . . . . .  411.792 
Tailor'. fitting cla.p. N. S. Shelfer . . . . . . . . . . . . . . . . . .  412.046 

Tanning. G. H. Rn.sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.9.32 
Tanning compo.ltion. G. H. Ru •• ell . . . . . . . . . . . . . . . .  411,981 

Tem perature regulator. E. W. Beebe . . . . . . . . . . . . . . .  412.013 
Tent, J. Burrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  412.161 
T herapeutic appliance, electro. J. S. M elIon . . . . . . .  412.196 
Thermostat. J. L. Nix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.115 
Thlll coupling. Compton & Longcoy . . . . . . . . . . . . . . .  412.011 

Thras hing machine. J.  G alland . . . . . . . . . . . . . . . . . . . . .  ill,803 
Tie. See Bale tie. Railway tie. 
Tire tightener. A. E. Leonard . . . . . . . . . . . . . . . . . . . . . .  411,866 
Tire, vehicle wheel. H. M. Du Boi . . . . . . . . . . . . . . . . .  411.791 
Tobacco pails. cell case for, Mason & Hartner . . . .  411,005 
Toy elevator. O. A. Weissenborn . . . . . . . . . . . . . . . . . . .  411.641 
Toy or model h orse, M. Lindner . . . .  . . . . . . . . • . •  . . .  412.109 
Tricycle. A. O. Downs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.79·) 
Truck. fire ladder. E. B. Pre.ton . . . . . . . . . . . . . . . . . . . .  411.929 

Tube. See Pneumatic dispatch tube. 
Tube welding furnace. H .  Jeffrey . . . . . . . . . . . . . . . . . . . 412.181 

Twine or cord, machine for finishing and complet-
ing. J. Cheyne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412.070 

Typewriter copy holder. J. W. Allen . . . . . . . . . . . . . . . . 412.221 
T ypewriting machine attachment, J.  McSweeney 412.114 

Valve. S. F. Collin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.856 
Valve. C. F. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.973 
Valve. b",lanced slide. W. A. & J.  J. Vreeland . . . . . 411.911 
Valve. cut-oll'. R. B. Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  412.111 
Val ve device, electric. F. Stevens . . . . . . . . . . . . . . .. . .  411.908 
Valve. steam engine. C. V ogel . . . . . . . . . . . . . . . . . . . . . . . 411.944 

Valves of water closet or other tanks, operating 
mechanism for. P. W. Doherty . . . . . . . . . . .  411.888. 411.888 

Vapor burner. E. H. Wackermlln . . . . . . . . . . . . . . . . . . . . 411.844 
Vaporizer and burner. hydrocarbon. T. J. Ogle . . . .  412.200 

'V aporizing and burning crude Oils, apparatus for, 
Crawford & Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.185 

Vaporizing and burning petroleum, apparatus for, 
H. Clull'. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  411.784 

Vase coveri ng, G. Osburg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,873 
Vehicle brake. T. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  412.132 

Vehicle, two-wheeled. P: Pueschel . . . . . . . . . . . . . . . . . . 412.089 
Vehicle. two.wheeled. H. W. V ietmeyer . . . . . . . . . . . 411,843 

Vending apparatus, coin-operated liquid, Schloes-
ing & Degremont . . . . . . . . . . . . . . . . . . . . . . . . . .  412.126, 412.127 

Ventilating apparatus. M. M estern . , . . . . . . . . . . . . . .  411.898 
Vllssels, sounding device for the hold. of. J. Uall 411.808 

Vise, E. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412,166 
Wagon. A. B. Dale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.788 
Wagon jack. A. P. Mill spaugh . . . . . . . . . . . . . . . . . . . . . . 411,921 

Wago n i  tilting, I.lyksett & · Braun . . . . . . . . . . . . . . . . . . . 412,m 
Watch case spring. J. H. Fleming . . . . . . . . . . . . . . . . . . 411.800 

Watch movement box. W. B. Learned . . . . . . . . .. . . " 412.o:lO 
Water heater. W. H. Campbell . . . . . . . . . . . . . . . . . . . . . . 411.951 

Weather strip, E. Bilwness . . . _ . . . . . . . . . . . . . . . . . . .  411,778 
W eather strip. J. E. J ones . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.992 

Weather striP. window. D. Stone . . . . . . . . . . . . . . . . .. . .  412.210 

Welding machine. T. �' . . Rowland . . . . . . . . . .  , . . . . . . .  412.122 

Well cBsing, artesian, A .  J. Clark . . . . . . . . . . . . . . . . . • •  411 .886 
Well or Cistern clean ing machine. A. M. Taylor . . . 412.211 
Wheel. See Wind wheel. 
Wheel. G. B.  Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.887 

Whip .ocket. G. P. Rose . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  411.904 

Wind wheel. J. D. K911er . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412.099 
Wire holder and insulntor. J. R. Fletcher . . . . . . . . . .  411.80\ 

Wires or cables, machine for coverin2, J. 
McCahey. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  411.900 

Wrench. See Flange wrench. Pipe wrench. 

D ESIGNS. 
Brush back. F. Mauser . . . .  · . . . . . . . . . . . . . . . . . . .  , . . . . . . .  19.884. 
Curtain or oover; J.· Dauhek.· . . . · . . . .. . . . . . . . . . . . . . , . . .. .  19.324 

TRADE MARKS. 
Butter, lard, oleomargarine, tallow, and grease, 

packed. B. C. Dally. . . . . . . . . . . . . . .  . . . . . . . . . .  . .  . .  11.072 
Chocolate and chocolate preparations. Huyler's . . .  11.077 
Knit woolen, silk, and cotton fa.brics, L. H erms-

dorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.075 

Medical compound for external and internal use, 
M onroe & Myer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.079 

Medical compound �or the t.reatment of catarrh 
and hay fever, J. M. Harding Manufacturing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  17.074 

Medical preparation for purifyi ng the blood. I. G. 
Kiesow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.078 

Medicine for the cure of beadache and liver trou-
bles and a congh cure. L. V .. nderpool . . . . . . . . . . . . 17.OS:; 

Puzzle •• Taylor & Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.al1 
Soap. granulated. T. Hersom . . . . . . . . . . . . . . . . . . . . . . . . . 11.076 
Ten. J. Tetley & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  1 ••  082 
Wine. tokayer, A. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,(S} 
Wood pulp and articles made from the said pulp 

and metal. Konga Aktlebolag . . . . . . . . . . . . . . . . . . .  17.071 

Woven and knit fabrics of all kind •• W. Donald.on 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.073 

A Printed copy of the .peClllcation and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In orderinll plea.e state the name 
and number of thO) patent desired. and remit to Munn & 
Co., 361 Broadway, New York. 

Canadian Paten ts may now be obtained by the 
Inventors for any of the invention. named in the fore
going list. provided they are simple. at a cost of $40 
each. If complicated. the cost will be a little more. For 
fnlI instructions address Munn & Co •• 361 Broadway. 
New York. Other foreign patents may aI.o be obtained. 

Insld" Page. each In.ertlon • • • '11i cente a Ill.". 
Back Pall'e. each i n sertion • •  - 81,00 a l i n e .  

The above a r e  charges p e r  agate line-about eIght 
words per line. This n o tice shows the width of the line, 
and is 8 �t in agate type. En�ravinJ{s may head adver
tisements at the same rate per a�ate line, by measure
ment, as the letter press. A dvertisements must be 
�eceived at publication office as early as Thursday morn
Ing to appear in next issue. 

U SE ADAMANT WALL PLASTER 
A1J��!I::�b�:.n:o� �� aT crack. It 1s impervious 
to wind. water, and disease 
t���� Il���: ��p�ea1� 
any kind of weather. It Is 
in gene ral use. Licen ses 
I{ranted for the mixing, 
u.lng. and seiling. Addres. 

ADAMANT MFG. CO, 

RADII OF OURVATURE GEOME I' RIC-
ally Determined. By Prof. C. W. MacCord. Sc.D.-The 
hyperhOla and the graphic determination of Its radii of 
curvature. With 2 figures. Contained In SCIEN TIFIC 
AMERICAN S UPPLEMENT. No. 7 09. Price 10 cents. 
To be had at this office and from all neWSdealer •• 

CA B I N E T WOO DS 
and V E N E E R S, 

F R E T  S A W  o r  B R A C K E T  WOODS, 
:l?L.&.1V:JDZ> :EL E .A. Z> Y  F O :EL  'V' . :JD  

Send stamp for catalogne. 

HENRY T. BARTLETT, 200 'N�"I�OSRk�EET. 

AN EW CATA LOC UE 
VALUABtEPAPERS '1 1  E. Genesee Street. 

.-,� ___________ S_y_r_a-:c=u-:
lI=

e
-::
.
=

N
-:-:

. =Y=-::. = ?r�������:' St!;I:�i���rt.�ERICAN SUPPLEMENT, sent 

THE PHONOGRAPH.- -A DETAILED M UN N &; CO • •  361 Broadway. New York. 

de.cription of the new and Im
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MENT. No. 632. Price 10 cent.. To be had at this 
office and from all new.dealers. 

Drill Presses, Chucks, Drills, 
Dogs, and machinists· and ama
teurs' outfits. Latkes on trial. 
Catalogues mailed on 
165 W. 2d St., 

CONDENSATION OF CARBON PAR-
ticles In Smoke. By R. Irvine. F.R.S.E.-An account of 
r��rt�If:¥� '::.��;1�:r�g;;!�Wt1i���i�t��¥a��:�

e
� 

SCIENTIFIC AMERICAN SUPPI,EMENT. No.  '1 1 � • .Price 10 
cents. To be had at this office and from all newsdealers. 

OIL WELL SUPPLY CO. Ltd. 
9 1  ok 9 2  W A'.I'ER STREET, 

Pi ttsburgh, t>a •• 
Manufactnrer. of everything needed for 
A.:ELTE &Z�1V "VV:&ILLIiiI 

for either Ga •• Oil,  Water. or Mineral 
Tests, Boilers, Engines. Pipe, 
�rg��te�r���roi:e�

l
�j.�:

. 
'ilI��!t lists and discount sheet. 

JA MES B. EADS.-AN ACCOUNT OF on reauest. 

th e Jlfe an? lab.ors qf this eminent enldneer. Wlth a THE EIFFEL TOW E R. -AN EXCEL por�ralt. Contll;med 10 SCIENTIFIC AMERICAN SUPPLI!'- l ent engraving of the Eilfel one thousand-feet-blgh M E �T, No. 1i9�. Price 10 cents. To be had at thIs tower. wDlch was opened to the public a lew days ago. Office and from aU newsdealers. and which is to form a part of tlie b'rench Ex
r::
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No �'Ire ! No Steam ! No A.hes ! 
No Gauges ! No Engineer ! A per
fectly safe Motor for all places anil 
f:-f�!

e
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�'="""=-�=::"s:: 
power. For Circulars. etc . •  address 

BO.B.my. I\eIIabWI;r. Charter Gas Engine Co. 
stmpllelly, Safely. P. O. B o x  148. Sterllnll', III. 

I C E · H O U S E A� D REFRIGERATOR. 
DIrections and Dimensions for oonstrnctlon. with one llIustration of cold house for )ll'e8e1'vIng fruit from 
season to season. The air Is ltept � ad puJ'e throngh_ out the year at a temperature of frOm lUt to 36'. COn. talned In 8<'IBNTIFIC AMERICAN SUPPLEMENT No. 1 16. l'rIce 10 cents. To he had at this olII.ce ad of aU DewSo Gea.iers. 

had from neWSdealer. or at this office. Price 10 cents. 

ARTESIAN Wells, 011 and Gas Wells. drilled ��t,"f��d:u=: 
and furnish everything required to drill and complete same. Port· 
able Hol'88 Power and Mounted. Stea.mDrilllng 1rIachInes for lOO to MIl ft.. Rfmd 6"""ts formustra.ted 
:��l�meW!:ir§�, ::,��:: 80 Beaver Street, New York. 

USEFUL BOOKS. 
Manufacturers, Agncultnrists, Chemists. Engineers. Me

chanics. Builders. men of lel.ure. and professional 
men. of all classe •• need good books in the line of 
their respective calling.. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive cataloJnle of 
useflIl books by dill'erent authors. ou more than IIfty 
dlll'erent subjects. has recently been published for 
free Circulation at the office of this paper. Subjects 
eIassilled with names of author. Persons desirlnl1 
a copy. have only to ask for It. and It will be mailed 
to thein. Address. 
In U N N  .. CO .. 361 IIroadway, New York. 
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OCTOBER 19, 188<}.] 
FOtbnded by Mathelw carey, 1785. 

H E N RY C A R E Y  Jl A I R D  & CO. 
Industrial Publishers, Bookoellers, and Importers, 

SJ 0 Wa l n u t St •• l'hi/adel phia. l'a .. U. S. A .  
prOur  new and Revised Catalogue of  Practical and 

Scientific Books, 84 pages, Svo, and our other Catalogues 
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to any one in any part of the world who will furnish Ws 
address. 

'l'he New Baxter Engine, !tope and 
Twine Machinery and Manufac

turer of Binder 'l'wine, etc. 
This engine is made with aU 

latest improvements from 1 to 15 
H. P. and has a record unsurpass
ed in the history of steam motors. 
Every engine is provided with all 
economic and safety appliances 
known� and are warranted in ev
ery respect. Every description 
of Rope and Cordage, Twine and 
Bagging Machinery. And also 
manufacturer of Jute Bagging, 
Jute and Flax Binder Twine, 
etc. Send for circulars. Address, 

Please mention tWs paper. JOSEPH C. TODD, 
36 Dey St., New York. 

ARCHITECTURAL BOOKS. 
Useful ,  Beautiful ,  and Cheap. 

TO any person about to erect a dwelling house or sta,
ble, either In the country or city, or any builder wishing 
to examine the latest and best. plans for a church, school 
house. club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI .. 
TECTS' AND BUILDERS ' EDITIOY of tbp. SCIENTIFIC 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
lind tbe work suggestive and most useful. They contain 
colored plates of the elevation. plan, and detail draw· 
Ings of almost every cl .... s of buildinl(, with speclfica. 
tlon aud approximate cost. 

Seven bound volumes are now ready and may be ob
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $�.OO a volUme. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

After Being on the Market Four Years 

The " A C  M E " Still Leads, 
Sizes One, Two, Three, and 

Four Horse Power. Arranged 
for either NATURAL GAS or 
Kerosene Oil fire, as ordered. 
No extra insurance required on 
acconnt of the oil fire. Send for 
catalogue giving full partie. 
uJara and prices. 

011 Roch e.ter Machine Tool Tauk. Works, Rochest er, N. Y. 

THE KO DAK 
Embodies the on ly svstem of continuous film photo. 

graphy. World�wide success. 
Ii You p'I'ess the button. We do the 'l'est. "  

Or you can do it Y01Jh'self. 

THE EASTM A N  DRY PLATE A N D  FILM CO, 
Price $25, loaded for 1 00  pictures. Reloading $2. 

Send for Kodak Primer, free. ROCHESTER, N. Y. 

HARMON'S I M PROVED 
��,��=< Leveling Instrument. 

!'; O ,U J<:T H I N G  N E W. 
For Engineers, Contractors, and all 

others req uiring a low price I�evelin� 
Instrument for grading. measuring 
�i��ft!D���.

ari
Lfh��[i.�\�d

g ��lu7:; 
!',-e(,ifN W:WAit����, 61i Hav-
erhill  Street, Boston, Mass.  

H OW TO MAKE DYNAMO ELEC'fRIC 
��C��?ledi;-�[i�ne50f:·C�gft���tin'i�����ig'�1�:;:�� 
sizes. The small machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric light, decompose water rapidly, 
magnetize steel, ring a Iar�e gong, �ive powerful shocks. 

�r:�:�eo�������;;��rl's�n8o�r!i��d \�mlg��lE'i:iii:s 
1 6 1  and ;i99. Price 10 cent. eacb. The larger rna· 
chine �roduces eight 16-candle lights or one powerful 
;��J�

g w�u;:���hf���n�:� t� ���
r
;��,:�gg;t �f��r;;; 

two or four men. Requires ODe horse power for con
tinued running. Best engravin.u:s of dynamo ever pro
duced. Detai ls of every part 8hown. Winding of arma
ture and fie ld ma�net plainly illustrated. Any intel
]tgent person with the aid of these drawings and instruc
tions may make useful, durable, and effective machines. 
Contained in SUPPLEMENT 600. Price 10 cents. 
MUNN & CO . •  PUBLISHERS . 361 Broadway, New York. 

WEITMYER PATENT FURNACE. BOILERS OF EVERY DESCRIPTION. 

I D E  A U T O M AT IC E N C I N E S .  Traetion and Portable Engines. 

R.OA.D R.. OLL:EJEl.S. U N E Q U A LED 
For House. Barn. 

and all out-buildings. ManufaGtured by FOU N DRY & M A CH I N E  DEPT. , Harrisburg, Pa" U .  S. A ,  
Anybody can put it on. 

P U L L E Y S  H A N C E R S PROGRESS MACH I N E  -WORKt;l, ! 
F I ' C L U TC H E S ' ..A· &; P- EEOV\TN, R eT I O N  • 44 Park. Pl.aoe. � _ 'V'_ 

PRICE LOW. 
Write for Sample and BooIr. 

42 We�t B' way, N e w  � ork. 

Penberthy Automatio I njeotor. 
Cost less than others and do equal work. 
Lift 20 feet and work from head as well. 
Restart themselves and require no watch
ing. Will lift through hot pipes, work 
from 25 to 150 lbs. pressure. Parts remov

able without disconnecting, altoo in
terchanfleable. Send for pamph let. 
Penberthy Injector Co., Detroit, M ich. 

Donegan &, Swifts, 174 Fulton St.. 
New York. Park &; Lacy, San Fran
cisco. L. M. Rumsey Mfg. Co., St. 
Louis. 

ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G .  M .  Hopkins.-Descriptlon of a small electro 
motor devi�ed and constructed Wlth a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
whicta would have sutlicient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in �CIENTIFIC AMEltICAN 
SUPPLEM�NT. No. 641 .  Price 10 cents. To be had at 
tWs office and from all newsdealers. 

Brands, Seals, Steel 
Stencil Cuttmg Dies, 
Soap Moulds. and 
Brass Stamps. 

J. M. STUTZMAN , 1 8 1 Wi l l iam St. , N .Y. 

THE VICTOR TYPEWRITER 
Has 

E��YQ��\,g��
e
�or�X�".!���t s,r�:�;,fe�i.abillty, 

Pr:f.oe, 03:1l.y $16.00. 
Il!'" See illustrated notice in SCIENTIFIC AMERICAN, 

September 28, 1889, page 197. 
T H E  TI LTO N M FG.  CO" 115 Purchase St" Boston, Mass. 

OTTO PATENT WIRE ROPEWAY.-
Description of a system of wire ropeway that permits 
the l ines to be carried over wide valleys and rivers and 
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terial. With 27 1l1ustrations. Contained in SCIENTIFIC 
AMERICAN IilUPPLEME'T, No. 7 0 3 .  Price 10 cents. 
To be had at thIs Office and from all newsdealers. 

FOOT POWER IIIAOHIN ERY. 
I feel so hil<hly pleas. 
ed with your Yeloci

Foot Power with 
that [ wish to 

I 
I N D I A N A  PAI N T  & R O O F I N C  co. 

State size roof. Mention SCI. AM. 

Th S T -t I pro PoMnls for I."proved Designs of Post n l  e U n Y P e W r I e r ! POR�:r�;E�
P
d':JE�!i�C� Ps�I�����:�'fi. g�����. 7:' 

18h9.-ln order to secure, if possIbJe, an improved design 
lind border for postal cards. sealed propo.sals are inVited 

, from artists, de�igners, and others, and will be received 
P R  IC E  S 1 2. i �t

o����:f��\����d�
n
;�cJ� �'��?�:sng��r�w�:�nf�rdt�re 

A P f M h- purpose, as bidders may wish to submit. Proposals 
er ect ac Ine shoul�. be  made on  the  blank forms provided by the  De

partment, securely enveloped and sealed , endorsed 
For business purposes or I " Proposals for new: design� for postal cards," and ad-

dressed to the rrhlrd ASSIstant Postmaster General , home use. Washington , D. C. Blank forms of proposal. with �peci-
• • ttcations and i nformation, will be furnished on applica-

Easy ActIOn, RapId Work, Dnrable, Complete tion to th)6W£,d i"I¥(r.:RiI��if��;s't����
a
�eneral. 

Will be shipped anywhere C. O. D., with privilege of ex. 
amination, and if not satisfactory, can be returned 

by merely paying express charges both ways. 
Address SUN TYPEWRrrER CO., 

819 Broadway (entrance on Thomas St.), New York Cit,.. 

TYPEWRITERS 
Send for New Illustrated ()atalogue describing all Ma· 

chines. Largest stock in America. 
New or Second - hand 'l'ypewriters of all makes. 

Machines Rented in any part oj the countru. Supplies in 
abundance. Prices the lowest. 

NATIO N A l. 'I' Y l'EWRITER EXCHA N GE, 
161 I.a S.L1 l e  Street, Chicaa o, 111.  

B R I L L I A N T ! 
P O W E R F U L !  
D I F F U S I V E ! 

Burns Petroleum Oil sprayed by compressed air. 
SIMPLE ! BAlm ! AND ECONOMICAL ! 

Thousands In use in Iron Works, Machine Shops, 
and Railroad Yards. 

Lamps & Burners from 200 to IO,<KlO candle power. 
MA NUFACT U ItED BY THE 

I N Il USTRJA L I . I GHT COMPANY, 
1 9 6  'J�elll ple Cou rt, N e w  York C i ty .. 

FORE IGN PATENTS 
T H E I R  COST REDUCED .  

Tbe expenses attending tne procuring of patents t o  
most foreign countries having been considerably re
duced the ob!o1:t,acle of cost is  no longer in too way of a 
arge pruportion of our inventors patentmg their inven .. 
tiona abroad . 

( :" N " J) A .-The cost ot a patent in Canada is even 
less than the cost of a United States patent , and the 
former lllcludes the PrOVInces of Ontariv. Quebec, New 
Brunswick. Nova Scotia, British Columbia, and Mani
toba. 

The number of our patentees who avan themselves of 

BARREL KEG the cheap and easy method now offered for obtaining 
, ' patents In Canada is very large, and is sr.eadlly increas· 

Hogshead, ing. 
AND E N CH. \ N D.-The new English law, wbich went into 

STA VE MACHINERY. torca on Jan. 1st. 1885, enab es parties to secure patents 
Over 50 varieties manu- in Great Britain on very moderate terms. ABritisb pa .. 

factured by tent includes England, Scotland, 'Vales, Irel.lud and the 
E . &. B .  Hol mes, I ()hanne l Islands. Great Britain is the acknow:edged 

BU FFA LO, N. Y. financial and commerc ial center of the world. and her 
_� ___________________________________________ goods are sent to every quarter of the globe. A good 

I N S T R U M E N T  FOR DRAWING 
Curves.-Descrlptlon, by Prof. C. W. MacCord, Sc.D., of an ingenious instrument for drawing the sinusoid or �=��� f���a���O���h�t�i�b� U;:J�lr�

n
d�

h
wl¥� 9 figures. Contained In SCIKNTIFIO AMERICAN SUPPLEMENT. No. 703. Price 10 cents. To be bad at this 01llce and from all newsdeaIer8� 

EVERY USER OF MACHINERY 
SHOULD LEABN 

How to USE Loose Pulleys, 
Useful information on tltls subject 

Is given in our " Catalogu� No. 55.') 
Sent free to any address. 
VAN DUZE" & TIFT, Cincinnati. O .  

� P orforatoa Eloctric B oltin[ -FOR-
SWI FT R U N N I N G  MAC H I N E RY. 

Write for Descriptive Catalogue to 

C H A S .  A. S C H I E R E N &. CO. 
41i-l n FERRY S T  ..  NEW YORK. I4S B E ST OS Fire Fel t  Coverings, Packings, Sheathings, &c. 

The C H A L M E RS-SPENCE CO., Mfrs. 
41 9-421i 8th Street, East River, N. Y .  

TERRESTRIAL GLOBE A T  THE PARIS 
Exposition.-Interesting descriptIon of the terrestrial 
globe, on a scale of amilJiontb , now on exhibition at the 
Paris Exposition. With 3 figures. Contained In SCIEN. 
TIF I C  AMERICAN SUPPLF.MENT, No. '1 1 0. Price 10 
cents. To be had at tbis office and from all newsdealers. 

M A D E  W I T H  B O I L I N C  W AT E R .  

E P P S  , S 

This cut is exact size of our 65c. 
razor steel, 2 blade, warranted Knife. Our production, 900 doz. 

monthly. Price to 
new customers, for 
a w h i l e, postpuid, 48c., Ii for $:J. 

Blades made on 
�;r � i'':� \��

t
:�i 

snft. Send for 64 
page f r e e illus

TUI.EDO, O H IO. 

The Paris Exposition--l I I ustrated. 
The SCIENTIFIC AMERICAN SUPPLEMEMT wil1 for 

some months to come contain illustrations of the build
ings and the most interesting objects to be seen at the 
great French Exposition opened at Paris a few days ago. 
The illustrations which will embell ish the SCIENTIFIO 
AMEIUC'AN S UPPLEMENT will add an interesting and 
useful feature to the publication. and subscribers to the 
reJ.{ular edition of the SCIENTIFIC AMERlf' AN. who are not patrons of the SCIENTIFIC AMERICAN SUPPLEMENT, 
are advised to have their name enrolled on the SUPPLE. 
f11��lra'i��S����!?tio�S�U�b
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$5 a year, $2.50 for six months. New� agents everywhere 
receive Bubscriptions, or remit to the publi shers, lllU N N  & UO • •  361 Brolldway, New York. 

MAG Ie a
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LANTERNS Home A musement. Views illustratil.1g every 8�bject. A 
very profitable bUSIness for a man with small capital. Best apparatuB, new views, largest stock. 26J:earB practical experIence. 170�p. catalogue free. 

GEO. B. rIER()E. 1 40 S. 1 1th St .• Philadelphia,. Pa. 

2nd � MACH I NERY J� 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St.. N.Y. 

RATS 
TH E  PENNA.  D IAM O N D  D R I LL & MFG.  C O ,  

H l lt D S HORO, l'A . ,  Bui lders o f  High Class 
Steam Engines. Diamond Dril ling and General 
Machinery. Flour Mlll Rol ls Ground and Grouved. 

invention is likely to realize as much for the patentee 
ill ,En.rland as bis United States patent produces for 
him at home. and the small cost now renders it' possible 
for almost every yatentee in this country t,o secure a pa
tent in Great Britain, where his rights are as well pro
jected as in the United States. 

OTHER UCHJ :'( 'I' IU ES .-Patents are also obtained 
on very reasonable termR in France, Be1giulll , G ermany, . 
AU'iltria, Russia. Italy. Spain (the latter includes Cuba 
ana all the other �panish Colonies), Brazil, Britisb India 
Austral ia. and the otner Brit ish Co: onies. 

An experience of FORTY years has enabled the 
publishers of TH ll; SCIENTIFIC A:lI E ltICAN to estalJ1ish 

competent and trustworthy age"Jcies in all the principal 
foreign countries. and it has always been thAir aim to 
have the business of the .r clients promptly and proper
ly done and tbeir interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries. including the cost for each. and othH 
information useful to persons contemplatmg the pro
curing of patents abroad. may be had on application to 
tbls office. 

In IJ N N  & ( ' 11  . . Editors and Proprietors of THE SCI. 
Jr.N'TIFIC AMElnCA�.  cordial ly invite all persons desiring 
any information re "ative to patents. or the registry of 
trade·marks. in tills country or abroad. to call at their 
offices, 361 Broadway . Examination of inventions. con
sultation, and advice free. Inquiries by mail promptly 
a.nswered. 

Address, InU N "  & CO • •  
Publishers and Patent SOliCitors, 

361 Broadway, New York. 
BRANCH OFFICES : No. 622 and 624 �' Street, PacifiC 

Building, near 7th Street. Washington, D. C. 
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work for buildings and competent to do (nnd to take 
charge of) designing, estimating. etc., in connection with 
same. Give references, Hge. experience. salary req uired, 
etc. Address " T. W. 11 . , "  P. O. Box 606, Chicago, Ill. 

To Mannfactnrors ! ---WanloG, 
By a Chicago concern, Exclusive Agency for Western 
States, for patented articles of every kind, or any line 
that could be handled to advantage, in connection with 
Sporting GO(lds. Bicycles. etc. AmpJe capital. Bankers 
and trade references exchanged. Address with full par
tlculars, to G. n. It . ,  P. O. Box 773. New York. 

T� Scientif i c A meri can 
PUBLICATIONS FOR 1 889. 

--0-

P ERFECT'-""'" AP ER E C R ATE F U L-CO M FO RTI N C  

NEVI SP � F l l C 0 C 0 A 
The prices of the different publications in the United 

States. Canada, and Mexico are as follows : 
RATES BY MAIL. 

The Scientific American (weekly), one year $3.00 
The Koch Patent File. for I>reservlng newspapers. Mag. 
azlnes, and pamnhlets. has been recently Improved and 
g�
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" SCIEN'rlFlC A.\IERICAN " in ..-ilt. Necessary for 
every one who wishes to preserve the paper. Address 

M U N N & CO . . PUblishers SCIENTIFIC AMERICAN. DEAFNESS and NoiSeS In HEAD 
EntireIYcured bY�� Peck's Pat. lmproTed 

Tubular Ear Cusbions. Whispers heard dis- .... 
tlDCtly. Unseen, comfortable, selfad.Jnsting. - - 0 . . biwcesilt,t when al l rernedie:/.;ail. 8oldonly ., 

1[� if. ¥.'Wr?�o'r �rf!'illus't:l{:tK!r�f proof.FREE,· 

$60 SALARY, $40 EXPENSES IN ADVA N C E  
allowed each month. Steady employment at home or traveling. No soliciting. 

Duties delivering and making collections. No Postal 
Cards. Address with stamp, HAFER & CO .. Piqua, O. 

� HARRISON CONVEYOR ! 
Ha!':ffing Grain, Coal, Sand, Clay, Tan B�rk, Ginders, Ores, Seeds,&c. 
���. l BORDEN, SELLECK & CO. , lMJ!�'�':,..s. l Chicago, ilL 

The Scientific American Supplement (weekly), one 
year. 6.00 

The ScientifiC American, Export Edition (monthly) 
one year, 5.00 

The Scientific American, A rchitects and BUi lders 
Edition (monthly), one vear. . 2.50 

COMBINED RATES. 
The SClentiflc American and Supplement, . $7.00 
The SCientifiC American and Architects and Build ... 

era Edition, . b.OO 
The Scientific Amerif!an, Supplement, and Archi-

tects and Bui1ders Edition. . 9.00 
Proportionate Rates for Six Months. 

This inclurte8 postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MU NN & CO . . 361 Broadway, New York. 

W 0 R K I r1 G M O D  E L S & L IGHT  MACH I N E RY.  I N V E N T I O N S  D EVE L O PED .  Sen d fO I' Mod e l  C i r cu la r. J o n es  Bros .  C o  . .  f: i n · t i . 0 .  

© 1889 SCIENTIFIC AMERICAN, INC.



254 "'eitutifi t �tutritau. 
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Inside l'nlre. each i nsertlon - - - " :' cents a lil le. Asbestos Sectl- o nal  P I· pe Cove r -I ng 
flack P alrf'", each in�er[ion - - - $1 .00 a line. 

'I'he above are charges per agate hne-about eig-ht 
words per l ine. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
ti8eIllent� at the same rate per agate line, by measure
ment. as the 1etter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

A N E W I NV E N T I O N ! .  A Non · Conducting Covering for Steam and Hot Water Pipes, etc. 

re Gr ip Stee l  Tackle  Block 
READILY ATTACHED OR REMOVED BY A N Y ON .. ;. 

'I'h. only l!fting device which has Double BI�ke. ..A.sbes1;os Boi.l.er Coveri.n.gs. 
�'or builders. contractors. truckmen, butchers, �. � J oh.:J:1s l.\I.I:a:J:1 '-1:fao"t'-1ri:J:1g o O:tn.pa:J:1Y • 
roofers, safe movers. lumbermen, machine 
shops, saw milbl. foundries, vessels, and an 
kinds of lifting. Compare other price lists H. 
with ours. Get lS8!� cataJoJZue. 
F U LT O N  I RON & E N (; I N E  WORKS, �,. nru�h �I l 'eet!  
Established 1852. DE'I' ROIT, IUICH. 

STEEL TYPE for TYPEWR ITERS, 
Stenc i l s ,  Stee l  Stam ps, Rubber 

and M etal Type Wheels,  
New Y01'k Stencil  Works, llUi's. 

100 Nassau Street, New York. 

HAY FEVE R-PERIODIC CATARRH. 
By Dr. G. Archie Srockwell. F.Z.S.-An elaborate paper 
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MENT, No. 7 1 3 . Price 10 cents. To be had at this office 
and from all newsdealers. 

Wheeling is Belter than Walking. 

Victor Bicycles 
Are Better than Any Others. 

Catalogue Free. 

Overman Wheel Co" makers, 
BOS'l'ON, MASS. 

E I K O N O G E N . 
The newly discovered developer for Photographic Dry 
Plates. For sale by C. B. R ICHARD & CO., SOLE 
A;\lEHICAN AGENTS, No. 3 East 14th Street, New York. 

J E N KI NS' AUTO MAT I C  A I R  VALVE 
We do  away with the expan

sion of metal , and depend on  
an expansible elastic plug of  
Jenkins Packing, made special
ly for the purpose, thus insur
ing a perfect seat . 

PRICES, Pl!:R DOZEN. 
Finished & Nickel Plated, $7.50 
Drip Cups for same. - - 2.00 

J E N K I  NS BROS.,  71 John St., N. Y.:  105 Milk St., 
Boston: 21 North 5th St., Phila.; 54 Dearborn St.,Chicago. 

HIGH .. GRADE ONLY. 
CO L U M B I A  

B i cycles, Tricycles, 
Ta ndems, Safeties. 

Cntalogue free. POPE MFG. 
CO., Boston, New York, Chicago. 

S A F E  BOILERS FOR AMATE UR WORK 
By G. D. Hiscox.-Description of several types of safe st�am genera�ors fo!, the u�e of amateurs-the pi

W 
coil By�

l
i{ra;l�its:lC�n��i��� l�l��I�;c;j���IA����fcAN �t?p� PLEMli:.-.;T. No. ,.. U � .  Price 10 cents. oro be had at this office and from aU newsdealers. 

CLARK'S I��� TRUCK WHEELS 
A N D  CASTERS, 

Noiseless Rubber-Ti red Truck Wheels 
A N D  CASTERS, 

that save all wearing of floors. 
COMPLETE 'J.'ltVCKS. 

Catalogue free. 
C E O. P . C LA R K, 

Box L, Windsor locks, Conn. 
VENETIAN GLASS. A PAPE R BY DR. 
Guilio Salviati, giving an interesting description of the 
process of manufacturing Venetian gLass at Murano. 
Containej in SCIENTIFIC AMERICAN S (:PPLEMENT, No. 
" l a .  Price 1 0  cents. '1'0 be had ;at this office and 
from all newsdealers. 

PA T E N TS.  
M H:SSRS. M VNN & co . . in connection with the publi

cation of the 8CIESTH'IC A MEHIC'A:-.l. contin ue to ex
amine improvements, and to act as SoliCitors of Pateuts 
for Inventors. 

In this line of business they have had m'er forty 1/ears' 
f'.rperience. and now have nnl'q aaled fw..:U·�ties for the 
preparation of Pat.ent Drawings, Hpecifications, and the 
prosecution of Appl ications for Patents in the United 
Stat·es. Canada. and Foreign Countries. Messrs. Munn & 
Co. also attend t.o the preparation of Caveats. Copyrights 
for Books, Labels, Reissnes, ASSIgnments. and Reports 
on Infringements of Patents. All busines� intrusted to 
them is done with speCIal care and promptness, on very 
reasonable terms. A pamphlet sent free of charlle, on application, con-
���nfh��l

:
i��������

n �g���r��:nl����,hg��:gg�t�: 
Designs, Patents. Appeals, Reissues, Infringement.s, As
signments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

SOLE MANUFACTL'"REB.S OF 
W. Johns' Asbestos lllillbnnrd, 8hea,hi n gH, Building Felts,  I<'ire-Proof Paints, I,iqnid 

Paints, A sbestos Roofinl!', etc. 

87 M a i d e n  L a n e, N ew Y ork. CHICAGO. PHILADELPHIA.. LONDON. 

GRAPH OPHO�E A ND PHONOGRAPH. 
I -An interesting account of the Ed i son, Bell, Hnd Tain-
i �i�I�l-a)�iif�d fci�igr1pti��

h
�¥\�� rs�,��?U��Vtg �f ��;.��: I ( 'ont.ained in SC I ENTIF1C AMEHICA:\' 8UPPLEMKr ..... T. No. 

I 669. Price 10 cents. To be had at this office and from 

CE SAFETY  
WATE R  C O L U M N S  

-AND-

erless Copper Floats . 
Both warranted. Neither equaled. These . 

tloats never collapse or fill with water. All 
sizes for any pressure. H e liance (';n n ge 
Co., 836 Ontario Street, Cleveland. Ohio. 

all newsdealers. 

S A W  S Wanted 50,000 Sawyers S A W  S a n d  Lumbermen t o  

A send us their fnn address for a copy of Em- A erson's !a'r Book of �A WIS. We are first 
to introduce NATURAL GAS for heating and 

W t.empering �nws with wonderful e1fect up-W on i mproving their quality and toughness, 
enabling .us to rednce prices. Address 

S EIUERSCl N ,  8 M I " 'H & CO. (Ltd.),  S Beaver Falls,  !'a. 

R O B  R O Y  L I N E N H OS E 
O. K. COTTON MILL HOSE & M I LL SU PPLI ES, 

� P O P  S A F E TY VALVE O(\�WATER RELI EF VALVE 
!JUt,IMPROVED STEAM GAGE 

• STEAM ENGINE INDIOATOR 
Singl e Bel l Chi m e  Whiotle,  and all instruments BOSTON WOVEN HOSE CO. 

use���ec1��:t�
t��� O���k�t}!�;n>\ffii�nJ.r!:ter. 234 Devonsbi l"O �treet, Boston. 

NEW YORK. I.O}l,�J)ON. 222 Lake Street, Chicago. 

CROSBY STEAM GAGE & VALVE CO. t�s?�!�Ma�!: 
--------. ------...:.-- MECHAN I C AL QU ARRYING AND P U LLEYS 

Cheapest, IJIgl?test.. and Best. Made.by . Stone Cutting.-Description of .Mr. Paulin Gay' s appa-

&' I� IT I NCS S O FT A N '  STRO NG. R.O U G H "  
Co';\.� F I N IS H ED PULLEYS ,,,G,EARING 

PATTERNS H O RDER.ALLENTOWN FO U N D RY &. MI\CHINE. 0 
3 '-'  s.. wALNUT;r�ALLENTOWN, PA .  

I Hardwood Spht P. Co., Menasha, WIS. I ratus for the mechanical working of stone. consisting --- of t.he helicoiaal saw for the cutting of rock masses into 
blocks. a modification of the same for dividing the 
blocks into thin �.;labs. and a machine for polishing the 
slabs. 'Vith 24 il lustrations. Contained in SCIE�TIFI C 

1 �:;��I�tiIii�������dlr�'JIC�!Wsa�!Y�r�� cents. To 

FOROI N O  AND WELD I NG BY PETRO AIR B LAST F I R E S .  
.A..�� <>i.� :J3e1o� :J3'-1r:J:1ers. 

REPRESENTED BY 
Wm. Pickett, Son & Co., 170 Lake St . •  Chicago ; and St. Louis. W. S. 
Collins, 171 B'way, New Yorkj Chilion Jones, Gananoqne, Can .; G. 
M. Smith, Los Angeles, Cal.; Alden Speare's Sons &, Co . •  3 Central 
Wharf, Boston; Kalamazoo Spring & Axle CO.,Kalamazoo, Mich. 

*** We wil�:l�ciag� i�c����� �f��i��algi�
mly����,

a�h��sy��nce can · 
HtaUed according to our plans. 

TH E A ERATED F U EL COM PANY, Springfield, Mass. 

TH� AM�RI�AN ��LL T�L�rH�NE ��. 
95 M I LK ST. ,  BOSTO N ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
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 l icensees responsible for such 
unlawful use, and all the consequence!! 
thereof, and liable to suit therefor. 

ICKHO USE AND COLD ROOM,-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in S(;IEXTTFIC AMEHICAN Sup
PL1<}MENT, :J9. Price "!.O cents. To be had at this office 
and of all newsdealers. 

TO BUSINESS MEN. 
The value of the SCIENTIFIC AMERICAN as an adver .. 

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and' 'l'errito
ries, and is read in all the principal J ibraries and readin� 
rooms of the world. A business man wants something 
more th�n to see his advertisement in a printed news
paper. He wants circulation. ,}'hi8 he has when he 
advertises in t.he SCIEN'l'Il!'IC AMERICAN. And do not 
let the advertising agent intluence you to substitute 
some ot.her paper for the SCIENTIFIC AMERICAN. when 
selecting a l ist of publications in WIllcn yuu deCIde It is 
for your interest to advertise. This is frequently done, 
for the reason tnat toe agent gets a larger c,)mmisSlOn 
from t.he paper!..' havlll/or a amaH Circulation thl\n is allow
ed on the SCIENTI.FIC AMERICAN. 

For rates see top of tlfi�t column of this page, or ad
dress 

M U N N  & CO .. Publisb "rs, 
361 Broadway. New Y OI·k .  

ALL�LE: CASTINGS FROM SPECIAL E:RNS 
� e� 1\ Q AND F INE GRAY IRON ALSO ST EEL 

O F INE  TINNING J� p1\11' 
S F I N I SH ING . NN J 'f.tlOMfllEHIGH AVE &. P.MERICAN 5T PHILA � 

CABLE TELEGRAPHY. BY P A 'l'RICK 
Bernard Delany .-An interesting description of the me
thod of operating submarine cab1es. With 5 figures. 
Contained in SCIENTIFIC AMERICAN SlTPPL�;MEN"l', 
Nos. " 1 3  and " 1 4. Price 10  cents each. To be had at 
this office and from all newsdealers. 

The Stevens Portable M 
For CORN and FEED Grinding, Gennine French B U H R  STON ES 
P O W E R  CO RN SHEL LER. 

Prices below the lowest. 
A. W .  ST E V E N S  &. SON ,  

AUBURN, N .  Y. 
Also Mfrs. of Threshers and Engilles. 

THE BOOKWALTER CASTING CO. 

C OM PTOMET ER 
ALL A R I TMETH I CAL 

• • • •  P R O BLEMS 
Solved rapidly a n d  accurately 
by u s  i n g the Comptometer. 
S a v e s 40 per cent. of t ime.  
Ent i re relief from mental stra i n  
Adapted to a l l  commercial  a n d  
scientif ic computations. Send 
for c i rcu lar. 

FELT & TAR RANT M FG. CO., 52·56 I l l inois  51. Chicago 

SOME APPLICATI O N S  OF ELECTRIC 
Transmission.-A lecture by Frank J. Sprague, delivered 
�e���d:i�ielra�:�lrt1n�
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