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ELECTRO·IIIOTOR BATTERIES. 

[SEPTEMBER 17, 1887. 
But this, he says, makes the storage battery system 
cheaper than horse traction. 

Prof. Reckenzaun, like many others, is a believer in 
the future· of the so-ca.lled storage battery. It is yet in 
the state of experimentation, and there are those who 
believe that the present compares with that of the, 
futu� scarcely more favorably than did Watt's kettle 
with the steam engine of fifty years later. 

An Invention Wanted. 

Prof. Reckenzaun's paper on storage batteries for 
locomotion was the most important of those read bE'fore 
the recent meeting of the National Electric Light As­
sociation. Reckebzaun has, perhaps, had more practi­
cal experience with the electro-motor on land and sea 
than any other man on either side the .water. This 
alone would have drawn attention to his paper, but 
the fact that he is carefully accurate in statement, a 
characteristic unhappily rare in some departments of 
science, lent loto it additional importance, We are 
often told that fi�ures don't lie, yet those WJlO have A very interesting exhibition is now in progress in 
had frequent recourse to figures will recall how often Madrid, being a display of the products and industries 
they have been deceived by them. Once you start of the Philippine Islands, which are among the largest 
with a false premise, and figures will lead you whither- and richest of the colonial possessions of Spain. Our 
soever you list; just as if we let a=l and x=1, it may correspondent in Madrid writes as follow!!: 
be shown that 1=2 and 2=0. The tendency of most An opening offers just at present to inventors, as a 
experimenters with commercial leanings is to exagge- machine is wanted by the planters of the Philippine 
rate, and it is not easy to recall any department of ap- Islands for preparing the abaca flax for market and ex­

plied science where there has heen more exaggeration portation. This is the plant from which the fiber 
than in motors. More than one projector has declared known as Manila hemp, and used in making Manila 
that the cost of running a motor is as the cost of main- rope, is obtained. 
taining a single horse per diem. Their figures invari- On the 18th day of August, a trial was made at 
ably sustained the assertion, and it must have seemed the exhibition, in the presence of one of the ministers 
strange to many, this being the case, that the surface of the crown, of a machine sent here from Manila by 
street car companies, at least, did not adopt them. the societr styled '.' So.ciedad E�o�omi�a de Manila." 

Addre&s l\lUNN & co., am Broadway. corner of �"'rank1in Street, New York. Th The machine was tried In co et t n th f th e fact is, practical experiment, so far, has scarcely • .  mp. 1]0 ':1. ��e o . e 
Scientlfle Alnel·tcan Export Edition. 

The SClICN'l'IFIC AMEllICAN Export Edition is a large and splendid peri­
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warranted the claims set up by the promoters, and IndIan native workmen . . It dId not gIve satisfactIOn, 
while all admit the peculiar adaptability of electricity as the man g?t through hIS work faster an� pr�duced 
to motors, a belief prevails that still more experilIlen- \ more flax, WIth less waste, than t�e machme dId. It 
tation is required to make the motor altogether reli- must be stated, however, that the Inventor of the ma­
able. chine was not present, and that the native workmen 

Prof. Reckenzaun's figures, based upon actual expe- wqo tried to work the machine did not know how to 
riment, show that cars lIlay be run by storage battery manage it properly. Some of' the Philippine planters 
cheaper than by horses, but that the equation of un- and estate owners present stated, however, that the 
certainty of action is, at present, larger in any consid- machine did not fulfill their requirements, and they 
eration of electric transit than in that of horse transit. were still anxiously waiting for a better one. 
Already, he thinks, electricity furnishes an economical The Madrid daily paper El Imparcial, in its number 
and practical means of street locomotion, and he adds of August 17, stated that the aforesaid society'-" So­
the opinion that, because of the interest taken in the ciedad Economica de Manila "-had decided to offer a 
]uatter here, we are likely, a twelvemonth hence, to be prize of two or three thousand dollars (the Imparcial 

far in advance of the old world, both in point of per- understood) to the inventor of the best machine for 
fection and use of electro-motors. preparing the abaca for market. Speaking recently 

An interesting portion of the paper is where its to some of the said planters on this subject, they in· 
author points out the fact that because it requires only formed me that the person who should present to them 
one or two horse power to propel a loaded car on a a good machine, suitable to their wants, would make a 
plane surface, it is not an indicat.ion of thA presence of fortune out of it in the Philippines, as they, the estate 
sufficient power. It may take from twelve to sixteen owners, are at present entirely at the mercy of the 
horse power to pull that same car up an incline, and coolies, and they are only able to utilize 25 per cent of 
two !!overage ca.;r horses are capable, on demand, of ex- the plant, the other 75 per cent being wasted. 
erting that power for short periods. In other words, , The t1peratlon which theillachineis 'required to do 
the batteries used should be equal in strength to the is that which the coolies perform by hand in the field, 
maximum power required, just as the service required just as thElY cut down the plant. The coolie, having 
of a chain should not call for a strain greater than its cut dow� the plant at the root, lops off the top and 
weakest link is capable of withstanding. The reader proceeds to strip the trunk. He takes out a series of 
must not conclude from this that battE'ries far more pow- strips about 2 inches wide and some 5, 6, or 7 feet long, 
erful than what is required to draw a loaded car along according to the length of the trunk. He then takes 
a plane surface are necessitated on grade. This, for- these strips or ribbons to a rude wooden frame, and 
tunately, is not the case, because the storage battery placing one between a pair of knives or shears, held 
may be discharged in any quantity up to its whole down by a treadle, he pulls the ribbon, by main force, 
capacity, whether this be one ampere or one hundred; through the knives, and the part whil�h has t.hus passed 
and it is, therefore, as easy to get twenty horse power through the knives is converted into threads. He then 
as to get one, remembering, of course, that the battery, turns the ribbon end for end, and passes the unscraped 
like a pitcher of water, has less remaining the more is portion through the knives as before, and this portion 
taken out. We are told that the electrical apparatus is also converted into threads He then hangs the 
required to run a car is one-fifth the weight of car and handful of thread on a pole to dry. 
passengers, the current needed being in the neighbor- The above is what the machine is required to do. As 
hood of thirty amperes and E.M.F; of 180 volts. I do not know what attention may have been given to 

Reckenzaun once placed a dynamo between a loaded this subject by American inventors, I merely mention 
car and the two horses drawing it, so as to ascertain this matter to you as a prelimillary step. 
with exactness the amount of pull, measured in pounds I inclose you a bit of the fibrous material (the strip 
measured by the distance traversed in a minute. At the or ribbon alluded to) and a sample of the flax taken 
easiest work the horses exerted from two to three H. from it. Both the ribbon and the flax threads were 
P. Experimenting in Philadelphia, he found that an recently forming part of a plant growing in a tub in 
ordinary horse was capable of exerting eight H. P. the park here, the plant having, with many others, 
for a few 11l0lIlents. It, l·S benbuse of tllel·r bel·ng called been brought from Manila for the purpose of exhibi-
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VERTON REDWOOD, ji ..... I.C .• F.C.S.-1'he second portion of this -.;;> 
valuable paper. treating more particularly of Canadian petroleum .. 9765 can be used only from three to four hours a day. A Now there is evidently a fine chance for an inventor 
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SEPTEMBER 17, 1887.] Jeituttfle �mtrj.'Ju. 
Tbe Manhattan Bridge, New. York. ing at it the other day, when Mr. Fteley, the consulting 

If work on the Manhattan Bridge, as the new stone engineer of the n ew aqueduct, called attention to a 
and steel structure over the Harlem River at One Hun· somewhat remarkable fact. "Did you ever notice," 
dred and Eighty-first Street., New York, has been offi- he said, "how many important pieces of engineering 
cially named, continues to be pushed as has been done are to be found within a radius of half a mile from 
thus far, there is little doubt that the bridge will be High Bridge ? First, High Bridge itself, a model work 
open for traffic within the time specified, that,;.:is, by of its kind, with the old aqueduct running over it. 
June 20, 1888. It is a year since the project was started, Then there is the siphon of the new aqueduct under 
but already the work is more than half done. The the river, which will soon be completed. Besides may 
three main piers are ready for the metal superstructure; I be named the New York City & Northern Railroad, 
in fact, the massive steel pedestals �hich distribute �he the elevate� road and dr�wbridge just below here, the 
thrust of the arches upon the pIers are now bemg cable road Just over the hIll; and lastly the Manhattan 
placed in position. Of the 7,000 tons of steel and iron Bridge itself, a conspicuous example of modern engi­
that the bridge will require, considerably more than. neering skill. "-New York Tribune. 

hal f has been already cast, and last week the erection .. • • , • 
of the timber staging for carrying the arches d uring Wood Pulp PaUs. 

constrllction was begun. The pail is entirely in one piece and without hoops, 
The energy displayed by the contractor, Miles Tier- so it never leaks or falls to pieces, besides being lighter 

ney, who does the masonry, and the Passaic Rolling by far than any other material from which such ves­
Mill Company, of Paterson, whose contract includes sels could be made. 
all the metal work, will be better appreciated by a The process of their manufacture is thus described 
brief examination of the labor involved in the under- in the Railway Review: The wood, preferably spruce, 
taking, and especially in the portion ·of it accom- although any soft, fibrous wood will answer, is first 
plished. The bridge is 2,375 feet in length and 151 cleared of its b:trk and cut to a length uniform with 
above the water, or over a third longer and about 50 the grindstone to be used, generally 16 to 24 in. It 
feet higher than High Bridge. It will consist of two is then placed against the face of a rapidly revolving 
steel arches of 508 feet span each in the clear; three grindstolle, the grain of the wood being in a line with 
granite piers, each 40 feet thick at the springin g line or parallel with the axis of the stone, and a hydraulic 
of the arches, and two abutments of masonry. The or worm screw piston keeping the wood constantly 
abutment on the east side of the river is 342 feet long, pressed against the stone. The result, which is washed 
that on the west side 277 feet. Through each of these off the stone by a shower of water, after being screened 
three arched masonry passages, 60 feet in width, will of slivers and sawdust, is a milky white liquid. With 
run. These land arches were not contemplated in·the the water sufficiently extracted this is the wood pulp 
original plan; which had instead solid blocks of ma- used in the manufacture of paper and indurated fiber 
sonry. The change certainly makes a marked improve- ware. The process of manufacture of ware from t.he 
ment in the architectural appearance of the structure. pulp is exceedingly simple, and is similar in all the 

The masonry, as stated, is already far advanced .  lines made by the company. In making a pail, for 
The most difficult portions of the work are finished. instance, the machine for fi rst moulding the pail from 
Of these, perhaps the most important, and that which the pulp is provid ed with a hollow perforated form of 
deserves special notice, is the great pneumatic caisson cast iron, shaped like the inside of a pail, and covered 
npon which pier No.2, on the east bank, right at the first .with perforated brass and then with fine wire 
water's edge, is founded. In its general dimensions cloth. This form, worked by a hydraulic piston, is 
this ranks third among the American bridge caissons, pushed up i nto a large cast iron" hat," which fits over 
the one on which was built the New York pier of the it very tightly. Within this hat is placed a flexible 
East River bridge being the largest-172 by 102 feE't. rubber bag, and between this and the inner form 
From out to out of sheeting the Manhattan caisson first mentioned is admitted the pulp, still in a liquid 
measures 104 feet in length, 54 feet in width, and is 13 st.ate. The pulp being pumped in under preSSllre, the 
feet in height from the bottom of the shoe to the top water immediat.el y begins to drain off through the 
of the deck. It is built entirely of yellow pine timber, wire cloth and perforations, and the rubber bag swells 
12 by 12 inches, squared and t.arred timber, and con- until it fills the hat. 'l'he supply of pulp is then shut 
tains 520,000 feet of wood and 50,000 pounds of metal off, and water under high pressure is admitted within 
work. Th� shoe of the caisson stops at a point 40 the hat and outside the rubber bag, thus squeezing 
feet below mean high tide, resting directly upon solid much of the water from the pulp. After standin g 
rock. After the poin t  was reached at which it was de- some eight to ten minutes the pressure is shut off, thE' 
cided to stop the caisson, the rock surface was care- inner form lowered, and the pulp pail removed. At 
fully cleared of all debris and the entire working this stage the pail is still nearly fifty per cent water, 
chamber and shafts filled with concrete. This was but is sufficiently strong to allow handling. This water 
completed about May 1. Since then the mason work is first all dried out in dry kilns, and then the pail is 
has progressed so rapidly that now enough is finished turned off on the outside with a gang of saws. After 
for one to get a fair idea of the appearance of this part sandpaperin g inside and out the pail is ready for the 
of the bridge. The stone used is Maine granite, mas- treatment house, where it is charged with a water­
sive in size and remarkably well laid. proofing compound which permeates thoroughly the 

While Mr. Tierney has been pushing his part of the material of which the pail is made. Baking in ovens 
undertaking, the contractors for the metal superstruc- at a high temperature succeeds each dip or treatment. 
ture have been equally active. An entire new plant of The polish which the goods present is described as 
machinery had to be constructed for handling the being the result of the final treatment. After this the 
immense segments of whil�h the steel arches are com- handles are riveted on the goods, which are then ready 
posed. There are thirty-four of these segments in each for the market. 
rib or arch and six ribs in each span, making 408 seg- ------.. � ........ ,-.------
ments in all. Each of them weighs about 10 tons and FreezloK Fish for Market. 
is composed of steel plates, curved to give the arch the Fo� very many years in RUl,sia and in other cold 
form of a parabola. Upon these arches will rest countries fish and meats have been frozen for market 
wrought iron columns, thoroughly braced together hy exposure in the open air or by freezing them 
and supporting the roadway above. The floor systE'm en masse in ice. In Thibet, as early as 1806, the flesh 
of the roadway consists of transverse iron floor beams, of animals was preserved frost dried-not frozen-and 
resting on these columns and carrying th� longitudi- in that condition would keep, without salt, for seve­
nal iron stringers, which are entirely covered with ral months. 
wrought iron buckle plates. This gives the structure In the United States ice was first used for the preser· 
a solid iron floor, upon which will be laid the sand, vation of fish about the year 1842, and in 1845 fishin g 
concrete and granite blocks of the roadway. The road- vessels began to take ice to preserve their catch. At 
way proper will be 50 feet wide, with sidewalks on first they were careful to keep the ice separate from 
both sides 15 feet in width. Within a few weeks the the fish, piling it in a corner of the hold, but they soon 
rolling mill company will have two or three hundred began packing the fish in broken ice. The inland 
hands at work stringing the arches. This will take up trade in fresh fish had, up to that time, been very 
most of the winter. limited, but soon increased, and it was not many years 

Mr. Tierney is to receive $1 ,210,000 for the stonework. before boxes 'of fish packed in·ice were shipped far in­
The rolling mill company's bid was $845,000, thus mak- land. 
ing the total cost of the bridge $2,055,000, and there is The trade in fish frozen by artificial means began 
little reason to think that it will exceed this sum. As about the year 1861, when Enoch Piper, of Camden, 
is generally known, the work is in the hands of a com- Me. , obtained a patent (No. 31,736) for a method of 
mission consisting of Jacob Lorillard, Vernon H' I preserving fish or other articles in a close chamber by 
Brown, aud David J. King. WillIam R. Hutton is their m eans of Ii. freezing mixture having no contact wit.h 
principal engineer. The resident engineer is John the atmosphere of th e preserving chamber. The patent 
Bogart. Mr. Tierney superintends his portion of the was issued in March, 1861. Mr. Piper states that the 
work personally, though he has two or three assistants. most ilnportant application of his invention is for the 
The engineers of the rolling mill company are F. H. preservation of salmon, which had heretofore been 
Leers, Thomas C. Spence, and St. John Clark. James preserved in a fresh state only by being packed in 
Yeardley is the superintendent of construction. barrels with crushed ice, which on melting had 
, . Steel arch bridges are still a novelty in this country, moistened and injured the fish. The ice, it was said, 
�lthough the one at St. Louis has been opened several could not keep the fish more than a month , whereas 
years'. Hence,. it is not surprising to flnd that the by the new method they could be kQPt for years if need 
Manhattan isattract.ing considerable attention on the be. The apparatus useli is described as a hox in part of engineers. There were a ilUmber of them look- which the flsh are placed in small quantities on a rack. 
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The box has donble sides filled in between the sides 
with charcoal or other non-conducting material. Me­
tallic pans filled with ice and salt are set over the fish 
and a covel' set over the box. About twenty· foul' 
hours were required to complete the freezing, the freez­
ing mixture .being re'newed once in twelve hours. 
" The fish may afterward be coated with ice by im­
mersing them in iced water or by applying the water 
with a brush. They may then be wrapped in cloth 
and a second coating of ice applied, or they may be 
coated with gum arabic, gutta percha, or other ma­
terial to exclude t.he air and to prevent the juices from 
escaping by evaporation." The fish are then packed 
closely in a preserving box, which is without a c�ver, 
but within a covered box, the space between the boxes 
being filled with charcoal or other non-conductor. 
Metallic tubes pass through the inner box for the 
introduction of the freezing mixture, a small pi .pe con­
necting with the lower end of the tubes to carry off 
the brine. The combined area of the tubes is required 
to be one fifth the area of the inner box in order to 
keep the temperature below the freezing point. 

Numerous and complex methods of fish freezing 
have been invented and more or less practiced since 
Mr. Piper obtained his patent. The latest im prove­
ments are the simplest an d perhaps the most effective. 

In 1869 Mr. William Davis, of Detroit, patented a 
freezing pan for fish, which he d escribes as a thin sheet 
metal pan or box. in two sections, one made to slide 
over the other, the object being to place the fish or 
meat in one section or part and to slide the other part 
over it and in close contact with the articles to be 
frozen. The boxes are then to be piled in a large, close 
wooden box, the double sides of which are filled in 
with charcoal or other non-conducting materiaL Ice 
and salt is packed over and about the metal pans. In 
from thirty to fifty minutes the contents are frozen 
solid and may be taken from the pans and packed in 
the keepi ng chamber, where the temperature is con­
stant at 6· to 10° below the freezing point. 

Mr. Davis in the same year obtained another patent 
for a preserving chamber, which he says may be a 
room or'box of any desired form. It has double walls, 
with the intervening space filled with a non-conducting 
substance. Within this are metal walls of less length 
than the outside walls, so that between the two a 
freezing mixt.ure may be placed. Entrance is obtained 
through the top or side by closely fitting doors or 
hatches. 

Other methods have been practiced, such as p utting 
the fish in rubber bags or in other waterproof material 
and packing them in ice and salt. One method is de­
scribed as a series of circular pans, seven in number, of 
such dimensions as to fit in a barrel, and in these pans 
the fish are frozen. In 1880 Mr. D. W. Davis obtained 
a patent (226,390) for packing fish and finely crushed 
ice in a barrel and freezing the same solid, the fish be­
ing so stowed as not to come in contact with one 
another. 

In Boston, New York, and other cities entire build­
ings of three to five stories or floors are now made into 
fish freezers and cold storage for fish. The most com­
mon method of producing the cold air requisite for 
freezing is by the use of ice and salt in metallic cham­
bers or large tubes, which pass perpendicularly through 
the freezing room. The freezing room is provided with 
double walls interlined with some n on-conductor. The 
fish are either hung on hooks or spread on shelves 
until frozen, when they are removed to the cold storage 
rooms and kept for months, if need be, before market­
ing.-Ao· Howard Clark, Bulletin U. S. Fish Cornmis-

sion. 

Metals In Plants. 

Prof. R. W. Raymond gave to Mrs. Ellen Richards, 
of the Massachusetts Institute of Technology, some 
somewhat broken specimens of Eriogonum ovalifolium 
which he had exhibited to the institute, as a plant 
growing in silver ore localities. Most of them had rose 
colored blossoms. On one or two the blossoms were 
yellow. Mrs. Richards has since reported to me the 
following interesting results of chemical analysis. In 
consequence of the views above suggested as to the 
possible significance of color, the pink flowered plants 
were treated separately. The specimens were cleaned 
as completely as possible from earth ; but this separa­
tion could not be made perfect, because the earth ad· 
hered in particles to the woolly leaves, as was proved 
by the subsequent detection in the ash of scales of 
bronze mica. The plants lost 6 per cent of moisture 
on drying at 100° C. , and yielded 12 per cent of ash , of 
which 4'8 per cent was soluble in aci d.  This soluble 
port.ion contained in 100 parts, SiO" 2; Al,Os (Fe,O,), 
24· CaO 26· MgO 1'5' alkalies, as chlorides and sul­
ph�tes (:nostly K,O). 27'8 parts. The presence of arse­

nic was qualitati'vely proved in the plants, and the 
earth was found to contain a considerable proportion 
of it, but silver could not be found. In the plants with 

yellow jlowe1's arsenic was not found. 
These results need to be confirmed by further experi­

ment upon larger quantities ann under more favorabl e  
conditions, but they are certai;nly striking a n d  sugges­
tive. 
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AN AUTOMATIC RAILWAY CROSSING GATE. 

A gate for closin g  COlll lllon road s w here they cross 
rail way tracks, and which is automatically opened and 
closed by trains passing either way, is shown in the ac­
companying illustration , an d has been patented by Mr. 
George W. Housel, of Bloomsbury, N. J. The inven­
tion covers a n ovel construction and arrangement of trip 
devices, and lever and t read pl ate and danger signal 
operatin g  mechanism, which are the same approaching 

AlDerlcan III8SUute ExhlbUloli. 

The fifty-sixth ann ual exhibi tion of the American 
Institute will be opened this year on the 28th of Sep­
tember. The buildings are being put in order, and 
will be painted inside and outside. 'I'he feature of the 
year will be the electrical department, which will oc­
cupy fully one half of the enormous buildings. It will be 
not alone an exhi bition of aU the latest inventions in 
this most interesting of mod rn sciences, but as well 

historical, for in it. will be displayed all the 
n oted appal.'atus of the past. Everything 
electrical can there be seen, from a motor for 
drawing trains of cars to the smallest toy. 
The display of iJIlpro ved methods of lighting 
and new motors will  be the largest ever seen 
in this country. In addition to this novel 
exhibition, there will be an exhibition of 
other late in ven tions in the mechan ical arts, 
so far as it is w ithin reach of the manage­
ment to find the require:l space for their 
accommodation. Intending exh ibitors who 
have not yet applied for space should not 
longer delay their application . 

•• • •• 
AN IMPROVED DUMPING CAR. 

For cars such as are usually em ployed i n  
transporti ng coal, t h e  invention herewith 
illustr'ated, which has been patented by Mr. 
William L. Davis, of South Amboy, N. J. , 
affords an improved construction and m e­
chanism for operati ng the doors, whereby 
they can be easily opened to any desired 

AN IMPROVED CAB. COUPLING. 

A car coupler by which cars wil l  be automatically 
coupled on coming together, and in which the buffer 
springs will hold the buffers close together, so that n o  
space remai ns between them 'wherein t h e  foot of a 
person may be caught, is showl ' in the accom panying 
illu8tr�tion, and has been patented by Mr. Nelson 
Muslar;' of West Boyls ton, MC1ss. The b u ffer of each 
drawhead has rearwardly extending guide arms, work­
ing i n  a groo ve, and a buffer spring surrounding the 
buffer behind its h ead abuts the forward end of the 
d rawhead, in which the buffer is yieldingl y  held, an 
extension of the drawhead projecting into the buffer 
and limiting its inward movement, as shown in Fig. 2. 
Behind its pivot point . the coupling hook has a tongue 
or lug to which is secured the inner end of a trip or 

HOUSEL'S AUTOMATIC RAILWAY CROSSING GATE. extent, and wH.I be held in such adj ustment,
. MUSLAR'S CAR COUPLING. or can be qUIckly and securely closed tto I ea?h of the gate

. 
posts and barriers of a d�ub�e track I ?ut .

off the discharge, ",:hile the operat!ng m echa.�- oPtlrati n g rod, the other end extending outward to a 
raIlw.ay, for whlC� fou r  �eparate sets �f tr lppmg. I�le- Ism IS wholl� on

. 
the exterIOr of the

. 
load bm. The �I S- point wh ere it may be conveniently reach ed by the 

chamsm are reqUIred, � s�n gle track raIlway requ l flng c�arge opemng IS reg�lated by �eIg?ted doors, WhICh train hands. Surrounding this rod, with in the draw­
but two sets. � shaft IS Journaled transver�ely of �he slIde o� the unde

.r SIde .
of the I?clIned walls of the head, is a spiral spring that holds the coupling hook in 

track at som e  dIstance �rom each . 
post and Its ba�rIer, chute, m convergm� '7Uldes, chal �s attached . to the locked position u ntil uncoupled by the operating rod, . 

a crank arm fixed to thIS �haft bemg con�ected WIth a lower edge of each slIdmg d
.
oor at eltl�er end .te1Il7 con· which also has con nections whereby it may be operat­

rod or bar connected at ItS other end WIth an elbow nected to transverse shafts Jonrnaled III bearmgs In the ed from either side of the car. In a recess in the rear 
lever operating a gear wheel in the post. Sleeves bottom beams. The cnds of these shafts are also j our- of the cou pling hook is c tch block 10 ly held on a 
fitted loosely on the shaft, and provided with springs, naled in bearings in the o uter beam, and chains are stem surroun ded by a s�ri:g whereby t�: catch block 
connect it with trip arms, by whic.

h the s?af� is operat- wrapped ar�und th� sh�fts .between the i n ner and is pressed outward against the lug on the rear of  the 
e� by �he wh eels of an ap?roachmg tr�m ,  m connec- outer beam, m ?pposlte

. dIrectIOns, and connected t? a cou pling hook, thus swinging the cou pling hooks to ' 
tIOn WIth a tread bar, WhICh has slopmg or beveled sho

.
rt shaft WhICh . 

carrIes. It hand wheel, by turmng automatically couple cars co m ing togtlther .. Each . 
WhICh the doors WIll ue raIsed. A ra.tchet wheel on the eoupling hook is formed with a lateral recess in its 
latter shaft is engaged by a dog pivoted to the car outer end,  with a hole at right angles thereto, so that 
body to h old the doors open, and on releasi n g the dog a car provided with this  i lllproveQ. coupler may also be 
the doors descend by gravit:,' to close the di scharge cou pled to a car having the ordinary link and pin 

DAVIS' DUMPING CAR. 

e n d s, and which is long enough to cause it to be always 
depressed by the car wheels of a passing train.  An ap­
proaching trai n first strikes a distant tri p arm, which 
sOlmds a gou g signal, and next actuates the trip arms 
i n  connection with the shaft journaled tran sversely of 
tlIe shaft, whereby tIr e barrier is lowered, the connec­
tion with the sleeve and its  springs and its tread bar 
being such as to h old the gate barriers down until the 
last car of the train has passed by, and then raise the 
barriers. The construction is such that with two 
train s  passing a cros:;in g  at the same time, or with a 
train backing down on a crossin g  after it has passed, 
the signal and the gate operating devices will in' each 
case work automatically. 

opening. coupler. 

AN IMPROVED ELEVATED RAILWAY GATE. 

A device for controlling the admission of passengers 
from elevated railway stations to.the cars, and prevent­
ing any from being forced from the platform on to the 
tracks, has been patented by Mr. Leonida Rinald i ,  of 
No. 210 East Thirteenth Street, New York C ity, and is 
shown in the accompanying illustration. Upon the 
edge of the platform, next the tracks, and extending its 
full length, is  a railing supported by lower and by up 
per rollers, the latter riding upon a rail carried by the 
posts that support the roof. Near the forward end of 
the railing is a projection extending into the path of a 
swinging projection carried by one of the forward cars 
or by the engine of a train, while to the rear end of the 
railing is connected a weight, by means of a chain or 
wire, extending over spring-su pported sheaves, the 
weight being housed within a tube or box, in the lower 
portion of which is a buffer spring. As a trai n nears 
the forward end of the station , the projection from the 
locomotive or a forward car stri kes the projection from 
the railing, so that the.  railing is carried along to open 
one or more gates, one such openin g  being indicated in 
dotted lines in Fig. 1, at the same time raising the sus­
pended weight. After th e passengers have boarded 
the train, the projection swinging frolll its forward por­
tion is withdrawn, by a manipUlating cord, from en­
gagement with the proj ection attached to the railing, 
when the weight acts to return the gates to closed po­
sition, this cord also serving to enable the engineer or 
trainmen to pass a station without opening the gates 
when it is desired to go by without stopping. 

AN IMPROVED SHAFT COUPLING. 

A strong and simple form of shaft coupling, in which 
the body of the coupling is preferably m ade to be used 
as a pulley if d esired, is  shown in the accompanying 
i l l u stration, and has been patented by Mr. Robert 
J. Stuart, of New Halll uurg, Dutch ess Co u n ty, N.  Y. 
Fig. 3 is a perspective view of the coupling applied, 

STUART'S SHAFT COUPLING. 

Fig. 1 being a sectional elevation and Fig. 2 showing 
one of the wedges for securing the coupl ing and shaft 
together. The interior of the bod y of the coupling illl 
formed w ith two opposite bridges, each of which j oins 
the body by th ree webs, each bridge having a cQncll.ved · 
seat for one end of a shaft, and the seats being at. op- · 
posite ends and opposite sides of the bod y, so that the 
coupling is perfectly balanced as to weight. Opposite 
each bridge is formed an incl ined sm'face, against 
which the outer inclined surface of a wedge acts for 
binding the shaft and the coupling together, a bolt 
passing th rough the wed ge, and screwed into one web 
of the bridge, forcing the wedge into the cou pling, for 
binding the shaft. 

. 

"' f, . ' • 
To MAKE GRAVEL ROQF$;-Firstiac}{ t\vP-J>Iy�d 

paper on your · roof; then b6il tar &,rid· · pltch. toltether 
and apply with. bru

·
sh lH'>t. 'then 'sCatter pebbles �ve� 

RINALDI'S GATE FOR ELEVAT.ED RAILWAY STATIONS. tar and pitch when soft. 
. . 
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A PATTERN TRACING AND CUTTING DEVICE. [ .  Annual Report oC 'he Comml8.loner oC Patent •• 

A simple modification of the ordinary scissors or Hon. Benton J. Hall, the Commissioner of Patents, 
shears, and one that cannot fail to be extremely useful in his synopsis of his annual report furnished the Sec­
t:or dressmakers and others cuttin g  to pattern, is retary of the Interior, says t.hat the number of appli­

shown in the accompanying illustration, and h as been cations for patents of all kinds received during the fiscal 

patented by Mr. Frank E. Buddington, of No. 2108 year ending June 30, 1887, was 40,678. The number of 

Wabash Avenue, Chicago, Ill. Heretofore it has been \ patents granted d uring the year, including reissues and 
customary to first use a tracing wheel to run over the designs, was 2 1 , 732 ; n umber of trade marks registered, 

well known, by throwing a blanket over their heads, 
without which it is frequently impossible to lead them 
from their stalls in case of fire in stables. As there are 
about 12,000,000 horses in the United States, it is evi­
dent that there is a large field in  which such an inven­
tion is applicable, as for cal'l'iage, buggy, and saddle 
horses, and with all  animals general l y  kept for private 
or family use, as a precaution again st accidents. 

1 , 101 ; number of labels registered, 584 ; number of pa- For further particulars address the patentee, Mr. 
Charles H. Adams, 52 B roadway, New York City, I tents expired, 12, 782. The receipts of th� office from , 

all sources aggregate $1, 11i0,046 : total expenditures, room No. 79. 
' 

BUDDINGTON'S TRACER AND SCISSORS. 

lines on the paper or other pattern sheet, thus trans· 
ferring the pattern , but this required two independent 
tools, which was sometimes an incon venience. By this 
invention the tracing wheel is  made a part of the scis­
sors or shears used to cut out the material, the wheel 
being mounted on the forward portion of the back of 
one blade. After thus marking out the prettern, as 
shown in the illustration, the scissors are inverted and 
used i ll the ordinary way for cutting the fabric as 
marked. 

"4 • •  , .. 
AN IMPROVED PIPE TONGS OR WRENCH. 

A w rench which is readily adj ustable to different 

'� .. . .... " ;  . 
CARVIN'S PIPE WRENCH. 

sizes of pipe, and 
whose jaws give a 
great amount of 
bearing surface, is  
shown in the ac­
companying illus­
tration. At the 
end of the shank 
opposite the han­
dle end is a dove­
tailed slot, adapt­
ed to receive a de­
tachable jaw with 
concave toothed 
surface, this jaw 
being held in po· 
sition by m eans of 
a screw passing 
t h r o u g h t h e  
shank and engag­
ing its u nder side. 
Near this station­
al'y d e t a c h a  b I e  
jaw is pivoted a 
movable jaw, the 

end of which, projecting through the shank, is con­
nected by a rod with a lever pivoted by arms to 
the shank near its handle. This handle lever is nor· 
mally held open by a spring, thus holding the j a ws of 
the tongs openj but in applying the wrench to a pi pe 
this lever is  pressed down upon the handle by the 
hand, tightening the toothed jaws upon the pipe in 
proportion to the force applied. 

For further information ' relative to this invention 
add ress the pateutee, Mr. Edward O. Carvin, Berryvale, 
Sisliiyou County, Cal. 

BHERKAN'S SA W FILER. 

$971, 644. For 188fi the number of applications received 
was 38,408. 

The Commissioner renews the recommendation of 
his predecessors that the Patent Office be furnished 
with more room. 

Referring to the defalcation of Financial Clerk Levi 
Bacon, deceased, the Commissioner says that the 
shortage was $31 ,091,  against which were found due 
bil ls, miscellaneous memoranda, eM. , amountirig to 
$Hi,Oll, leaving net cash u naccounted for, $16,080. Of 
this latter sum $11,525 is public money, belongi ng to the 
revenue of the office. The remainder, $4, 5115, belongs 
to the attorneys' fund. From the aggregate of the 
d ue bills $8, 668 have been collected, leaving $22,422 as 
the' present deficiency . 

• • • • •  
AN IIItPROVED BELL CORD COUPLING. 

An easily adj ustable, bell cord coupl ing, for use on 
railroad cars, and one which will not part or become 
disengaged after coupling, is shown in t.he accompany' 

• • • • • 
AN IMPROVED BIT FOR HORSES. 

A bridle bit which can be i nstantl y converted from a 
bit for gentle or easy driving to a severe bit for curb­
ing frightened or vicious horses is shown in the ac-

1 

���� 

ing illustration, and has been patented by Mr. Chris· MANNING'S BRIDLE BIT. 
tian H. Peters, of No. 508 East North Street, Danville, 
Ill. It consists of a metal tube or casing within which companying illustration, and has been patented by Mr. 
the coupling hooks on the meeting ends of the bell James A. Manning, of Danville, Ind. The mouth bars 
cord work, the tube being covered by a snugly fitting of the bit may be made either round or square, 01' wi t h  
jacket o f  soft rubbel', t o  prevent the oreaki ng o f  glass, con caved sides, being jointed in the middle as in the 
etc. , when the cOl'd is violently pulled th rough the ordinary snaffle bit, and surrounding eaeh bar, within 
cord hangers. The coupling hooks are threaded at sleeves, is a spiral spring. Fig. 1 shows the bit having 
their inner ends, and have projecting fingers which bite the spiral spring on one mouth bar, but without the 
into the ends of the bell cord, a sleeve, passing over slee ve, Fig. 3 showing its normal shape during easy 
the end of the cord and fi n ­
gers, screwing o n  t h e  threaded 
end of the coupling hook. A 
spiral spring workin g  within 
the casing acts  to hold the 
coupling hook in place when 
the connection is broken, and PETERS' BELL CORD COUPLING. 

also serves to tighten the 
coupli n g  joint and prevent the hook from becoming I driving, and Fig. 2 as the sleeves are drawn outward by 
dh;engaged. 

' 
the excessive pulling of the horse upon the reins. The 

• • • • • great leverage afforded by the bit in the latter position, 
AN IMPROVED SAW FILING MACHINE. especially when the mouth bars are of an gular form, is  

An effieient and easily worked device by which saw calculated to quickly reduce the horse to submission, 
teeth Illay be filed to an accurate and u niform bevel whereupon, with lessening tension upon the reins, the 
and pitch is shown in the accompanying illustra- sleeves are retu rned inwardly over the mouth bars by 
tion, and has been patented by Mr. Hamilton Sher- the springs. T h e  sleeves are secu red to or formed in­
man, of Waverly, Pa. It consists of a file frame tegral with the usual rein rings and bars or guards. 
guide with a base plate sliding on a guide bal'. A • • • • •  
bead piece is pivoted to the base plate, so as t o  be Mol.t ure-prooC Glue. 

movable in horizontal plane, and has a guide frallle Dissolve 16 ounces of gl ue in 3 pints of skim milk, and 
for the file-holding fl'allle bar to slide through, pivoted if a still stronger glue be wanted, add po wdered lime. 
to the h ead piece, to swing to either side of a vert�;;al For marine gl ue, heat moderately a mixture of Ind i a  
l ine, there being catches for holding the file t o  t h e  r e o  rubber (one part b y  weight), mineral naphtha o r  tar 
quired sidew i se, slanting, and axial positions. The (two parts), and aid twenty parts of lac in  powder. To 
saw is firmly held ill the clamp of the machine frame, use this glue, it lJIust be heated to a tem peratu re of 
which is so made as to be easily taken apart and put 1200 C.-Revue lndustrielle. 
together, and the file frame, in 
which the file has been set, is ad­
j usted at the required angle to give 
the proper bevel to the saw teeth,  
and also to set the file axially, and 
the file is then held relatively in 
these sallie positions to the saw 
t h roughout the work of filing. Ac­
cu racy and uniformity are thus se­
cured, and the operation can be 
most expeditiously performed. 

.. . . ... 
IMPROVED ATTACHMENT FOR 

BLINDING HORSES. 

A device that is readily appl ica­
ble to any bridle,  and by which a 
horse may be q uickly and effectu­
ally prevented from seeing, the de­
vice being operated fro III either the 
saddle or a vehicle, is shown in the 
, accompanying Il l ustration . T h e  
i n vention consists in providing the 
blind� or winkers with slJlall pul­
leys, in con nection wii,h straps or 
cording passing through the pul­
leys, the straps or cords being united 
over tbe neck and operated with 
the reins. The device is extremely 
simple and inexpensive, but enables 
the driver, with a sharp pull of the 
cord, to instantly cover the horse's 
eyee, and thus effectually blind 
him. The horse , thus suddenly 
blinded generally becomes dooile, 
and can be led at will, many horses 
havinll been saved frow lIre, as is ADAIltS" BLINDER ATTACKDNT FOR BRIDLES. 
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OUR NEW NAVY-THE CRUISER CHICAGO. and the photos. taken of her after she was fished UP. Scott Elliott, on " The Ascent of Crude Sap," the 

The contest between defensive naval armor and ar- showed the true pepper box pattern. author asserts that crude sap travels in the lumen or 
tillery, which has been going on so persistently since It would seem then that the modern gun had the cavity of cells, and not within the walls of the vessels 
the Monitor and Merri lllac fought t heir famous duel best of it, and perhaps the best thing for us to do in and tracheids, as Sachs s upposed. Transpiration ceases 
at Hampton Roads, has at last reached a point where the way of naval def6nse is to build a dozen or two of if the lumina are closed by injection or by strong com­
naval construction at least seems to pause to take the fallliliar, flat, homely American monitors, and add pression of the stem, although continued when the 
breath. S uch ponderous armor- clad monsters as the extra thicknesses of metal to their turrets as the big cell walls are changed to gum. He regards Dufour's 
Thun derer. Devastation, Benbow, Inflexible, and guns grow bigger and keep our modern cruisers out of experiments wit.h bent twigs as q u i te fallacious. If 
others of equally terrifying nomenclature have been their range altogether. We give some exterior views air be present in the vessels, it can only be the case 
defian tly laun ched from Britain's sh ores to awe the of the Chicago as she now lies at the Brooklyn Navy during the day at the time of the greatest loss of wa­
world, while our French and German cousins keep Ya rd. She is the latest and largest com pletad of our tel', since the vessels form a close system, and wet cell 
their standing armies at an apoplectic fullness and new Clruisers. She is a stately, handsome, and swift ves- walls are impervious to air. H e  considers it physically 
tension of nerves, while theit· gUll foundries are ablaze sel of the thin-sided kind. Her decks are broad and i mpossible that air bubbles can give any active assist­
night and day t urning out modern ordnance which open, with appointments of the best material and con- ance in the process. It is impossible at present to cal­
(on paper at least) heads the race until  SOllle newer and struction, and is altogether as fine a representative of culate the separate effects of capillarity, root pressure, 
tougher-skinned leviath an is launched and restores the th is sort of vessel !1float. In the same basin beside osmosis, and transpiration in .causing the ascent of 
balance for a while. The French have al ways been good her lies the old double-turreted monitor Miantonomah, crude sap. 
modelers of marine archi tecture, and their productions her opposite i n  almost every respect. Malformation of Fish Fry.-Mr. Seth Green Slontri­
were ever of that swift, graceful type that excited the The following are the chief dimensions of U. S. butes an article to -the American Agricnltnrist in 
ad miration and envy of their covetous B ritish neigh- twin-scre" steam cruiser Chicago : which he describes the various sorts of malformation 
bors ; but unfortun ately for themselves, they did not Length between perpendiculars . . .  . . . . . . . . . . . . . . . .  315 ft. observed in newly hatched fish. - He says that the 
maneuver or fi ght their ships with the skill they mer- Length on water line . _ _ _ _ _ _  . _ _ _ _  . _ .  _ _  . . . . . . . . .  . . . . .  325 ft. " two kind .. of malformations most frequent among 
ited, and from as far back as history relates we find Length over all . . .  - - . . . . . . . .  - .  _ .  _ . . . . . . . . . . . . . . . .  834 ft. 4 in. the young fry are those with two heads and one body 
that wh enever the Ganl turned out a particularly good Depth-"arboard strake to nnder side of spar deck _ 34 ft. 9 in. or trunk and those known as Siamese twins, from the 
craft, the Briton lost l i ttle time in trying either Height of gnn deck port sill from load water l ine . - - 10 ft. fact of their being connected similarly to that celeb rat. Height of spar deck port sill from load water line. . . 18 ft. 6 in. 
to fight her off the seas or capture or sail her hi mself ; Breadth, extreme _ _ _  . . .  _ .  _ . . .  _ _ _  . . .  _ _  . . . .  _ _ _ _  . . . _ .  _ .  48 ft. 2Ji in. ed monstrosity. Rare cases occur where the fish have 
and in our own war .of independence, our fastest and Draught of water at load line, mean . . . .  _ . . .  . . . . . . . .  19 ft. three heads on one body. Am ong the millions of youug 
best ships were mod eled after the French. Our Con- Displacement_ . - - - - .  - - - - - - - _ .  - - - - - - - - - - - - - - .  - - . - . .  4,500 tons. fry that have passed under my observation, I have 
stitution -and her sister vessels often found th emselves Complement of men . .  - - - - . .  - - - - . .  - . . . . . . . . . . . . . . . .  - 300 seen but two specimens of this kind. The fry are also Battery-Four 8 inch long breech-loaders in half 
in combat with vessels of like construction that had turrets, eight 6 inch and two 5 inch on gun deck. subj ect to all sorts of cun'atures of the back bones. 
been captu red from France by the B ritish. The Con- Indicated horse power . _ _ _  . . . .  _ _ _ _  . . .  _ _ _  . _ _  . _ . . .  _ . . .  5,000 The curves are found at nearly all degrees, from a 
stitution captured the Guerriere, a French ship manned Sea speed _ - - - - - - _ .  - - - - - - .  - - - - - - - - - - - - - - - - - - - - . . .  . . .  14 knots. Slight bend to a complete circle-the head and tail 
by Briton s, and the Bon Homme Richard, a super- Capacity of coal bunkers - - "  . .  - - . . . . _ . . . . . . . . . . . . .  940 tons. meeting. Some which are affected in this way are able 
annuated old French frigate, commanded by Paul .. . . .  • to swim, but they go round and round in a continuous 
Jones, capt ured the English·manned French ship Ser- Nat u ral Hloitory No tes. circle. Others are so knotted as to be unable to make 
apis. And the process still continues in a modifi ed How Monkeys Eat Oysters. -A writer in Nature gives any progress whatever. The cause of death to these 
forlll.  It is not done by captu re, of course, but the the foll owing description of the monkey's method of peculiarities is the absorption of the yol k sac which is 
French type can be distinctly traced i n  al m ost all the taking and eating oysters : attached to each young fry. While this remai ns, food 
Ulodern ships, be they Russian, Prl.\,ssian, or British In the islands of Meigue archipelago, the rocks left is unnecessary, and it will sustain life in the deforllled 
or American. Since our civi l war we have beeu quietly bare at low tide are covered with oysters of different fry for Q,bout thirty days and in a healthy fish for 
watch ing the improvements goin g  on across the water, sizes. A monkey, probably the Macacns cyno molgns, about forty days. When it is gone, the former die of 
and when we decided to build a new navy, did we lay which inhabits t hese quarters, pro wls along shore starvation, as they are unable to find food. For the 
the keels of Benbo ws, In flexi bles, or Thunderers, at when the sea is low, and opens the oysters attached to sake of the experiment I have t ried to prolong their 
m illions of dollars each ? Not at all. ,,ve built as near the rocks by striking the upper shell with a stone un- lives by careful feeding, and have succeeded in so doin g  
t h e  French types a s  we could, a n d  from t h e  looks of til h e  has b roken i t .  Then he extracts t h e  mollusk for about sixty days, after which they succumb. One 
the ships they might as well have been plann ed by with his fingers or swallows it directly from the shell. peculiarity is that the malformed fry have a tendency 
French llaval architects. They certainly do not re- Upon fright<lning these e picures away, the observer toward a..- superabundance of heads rather than tails. 
sem ble the English men of war, as our public would found that the stones that they left behind had been I have never found a specimen with more than its Ilhare 
have noted if their war ships were not so shy of our selected with a view to being easily grasped by the of caudal appendage. 
eastern ports, especially New York. animal's fingers, and not with regard to heaviness. " Albinism is not unfrequent. The flsh ar.e perfect 

But the public has received the impression that our The fact is the m ore curious in that the rocks to albin<>e!r -itr' eVery >resp�ct;» >even to the - pink eyes. 
new crusiers are armor-clad, or at least shot-proof. w hich the oysters are attached emerge from mud, and These we have raised, and they are really beautiful 
This is not so. Of the four vessels, Dolphin, Atlanta, the monkeys are obliged to procure the stones ou the little creatures, and when placed in a glass jar every 
Boston, Chicago, so far finished, not one has a thick- shore at some distance off. In stinct singularly guides bone and fiber in their nearly transparent bodies, fins, 
ness of side to prevent the entrance of a good-sized rifle them in the operation, for they begin by breaking the and tails can be plainly discerned. " 
bullet, and an able-bodied man with a sledge hammer hinge, and then the shell above its point of attach- ... � • I .. 
and ten minutes' time could make a way in for himself. ment. The gibbons that inhabit these islands do not Plumbing Leakages • 
.D uring a conversation w ith one of their gunners, he eat oysters. Mr.�Wm. P. Gebhard, an excellent authority on the 
said : " The thinner they can make these ships and How Spiders Moult.-When a spider is preparing to subject of testing leakages in p ipes, while preferring the 
float them, the better. There's no ship in existence moult, it stops eating for several days and fastens itself water test for new buildings, considers the peppermint 
whose sides will keep out the best modern rifle shot, by a short line of web to one of the main lines of its the best suited for old buildings. It is an extremely 
and if they pile on the iron till they do, the concus- snare, which holds it firmly while it proceeds to un- pungent essence, and being readily introduced into 
sion wil l  shake the ship to pieces, or derange its m a- dress. The skin cracks all around the thorax, and is the pi pes in a house, even by those who are neither 
chinery. " held only by the front edges. N ext the abdomen is plum bers nor sanitary inspectors, the slightest leak will 

Another, when spoken to on the subject, said he woul d uncovered. Now comes the struggle to free the legs. be readily detected. It is well, however, that the 
rather " fight on the open deck, where the shot could do It works and kicks vigorously and seems to have very party about to use it should, if not a plumber, know 
its work cleanly, than inside a half-prote'lted inclosure hard work, but continued perseverance for about fifteen how it should be applied. The best place to do this is 
where every shot m ultiplied itself a hundredfold i n  the minutes brings it out o f  the old dress, and it seems al- outside on the top of the roof, because if the odor 
shape of fragmen ts and spl inters. Better kill one or most lifeless and is limp and helpless for several should be released in a room or around a fixture, even 
two outright than have fifty mangled for life. " And the minutes, but gradually comes back to life and looks for an instant, it would be impossible to detect a leak 
lllan was right, for it seems as if modern war ships, like brighter an d prettier than before.-Swiss Cross. afterward. Whoever applies the peppermint should 
modern armies, must leave off armor and strip for the Vitality of Seeds. -The experiments of Count De remain on the roof until the experiment is made, as he 
fight. We hear of an ironclad that is to be belted 'B u ysson show that it is an advantage to soak seeds of would otherwise carry the odor on his clothes into t.he 
with twenty-one inches of steel fore and aft. It sounds doubtful germinating power for thirty-six hours in house, and th us defeat the object of the test. Now, as 
ponderous and safe , but what safety would there be some liquid containing nitrogen (for exam ple, 15 grains to the best means for using the peppermint. Some 
behind it when struck by a bolt from one of the forty- of guano to a quart of water), since the germinati ng pour an ounce or two of pure peppermint oil into a 
three foot 115 ton Armstrong guns, weighing 1 , 800 lb. , power of a seed is proportionate to the amount of pail of very hot water, and ponr it into the soil pipe, 
flying at the rate of 2, 148 feet per second, or receiving nitrogen it recei ved during its formation, and which it while others pour in the oil and follow it with hot 
a blow which did not even penetrate, but with an has retained during its period of dormant activity. If water, taking care while the search is conducted be­
estimated smashing force, such as the new breech load- it be desi red to preserve the vitality of seeds for any low to cover the top of the soil pipe above the roof. 
ers exert, of a column such as the obelisk now in Cen- length of time, it is necessary to prevent heat and '1'here is thus no chance of escape. unless through 
tral Park would have if lifted to the height of Trinity moisture frolll affecti ng them, since these are the leaks in the pipe, and a careful examination of every 
Ch urch spire and dropped to the pavement ? agents that facilitate germ ination. l ine of pipe, and aro und each fixture, will read ily en-

B ut what would our sailor think of the armor belts, The variation in the period that may elapse between able the investigator to determine, where, if any, 
if he knew of a gun now being constructed hy the Krupp the planting and germination of seeds, of wh ich the there is a leak. Care should also be taken that while  
works, at Essen, Germany, weighing 330,000 lb. ,  its  henbane is a well-known instance, has lately been the examination b being made none of the fixtu res shall 
shot standing six feet high, weighing 1� tons, capable shown to exist also in the case of the Brazil nut. From be discharged, as otherwise the air in the pipes lad en 
of piercing a solid iron wall 4 feet thick ? In fact, this experiments made at Kew, it appears that while some with the peppermint odor might find its way into the 
monster could load up and fire as shell s, the famous of the seeds sown germ inated in  a few weeks, others rooms. -New England Stove Jonrnal. 
guns that N elsoH used on the Victory. On the other did not germinate for two years. ... , • I -
hand, the Victory, with her regiment of a crew, armed A Rain of Ants.-La Natltre states that at five Poisonous Fishes. 

with the modern quick-firing 3 l b. breech-loading rifles, o'clock in the afternoon, on J ul y 21 , the city of Nantes In the exhibition at Ha vre there is, says Nature, an 
would reduce to a pepper box any available war ship was the scene of It curious phenomenon. A genuine i nteresting collection of specimens of poisonous fishes. 
our navy has at present that would lie beside her in rain of wood ants fell in the streets and sq uares. These Some are poisonous when eaten ; others are merely 
action for five minutes. A trial was recently held insects, some of them winged and others not, fell like venom ous. Among the first are many sparoids, a 
abroad, in which a steel torpedo boat under full stealll, snow flakes upon the heads of pedestrians. This Iiv- tetrodon, and many Clupea, which are abundant near 
running 'about 15 knots, was started past a war shi p ing and rather unusual kind of shower lasted till six the Cape of Good Hope. In the Japan Sea is found a 
going in an opposite direction. The torpedo boat had o'clock. Nearly every quarter of the city was strewed very peculiar tetrodon, which is sometimes used as a 
no one on board, as may be supposed. Fire was with the insects. The phenomenon was attributed to means of suicide. It brings on sen sations like those 
o pened on her at two miles di�tance, with smal l guns violent whirlwi nds, the precnrsors of a heavy storm I produced by morphia, and then death. An other in­
only, and she turned turtle and went under before get- I that burst npon the city on the following night.. I teresting collection in the exhibition is that of a num­
ti.Pg abreast of the ship.  '1'he n u m be r  of bl1 l 1 ets that The A scent of Sap. -In a paper lately read before bel' of bacteria and pathogenetic microbes. This col­
Rtrllck her was a handsom(' percentage of those fired, the Royal Botanical Society of Edinburgh by Mr. G. F. lection was formed by Prof. Cornil, of Paris. 
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Heney lu Tasmania. 

To the Editor of the Scientific American : 
I beg to call your attention to the article which ap­

peared in the SCIENTIFIC AMERICAN of May 28, 1887, 
(Jopied from the New York Medical Journal. There is 
something wrong somewhere. Evidently a mistake 
has been made in the locality. The author has been, 
to use a vulgar phrase, .. barking up the wrong tree." 
[t is certainly true we have the 'eucalyptus tree to any 
extent, but his imagination has assisted his memory 
a.s to the size of the trees. As to honey, we have it, but 
In very limited quantities ; in fact, there i>! very little 
exported, if any. Of late the Ligurian bees have been 
In trod uced here, but I do not think they have been 
very successful. E. HA WSON, Secretary. 

Chamber of Commerce, Hoba.rt, Tasmania, 
July 9, 1887. 

,. . . . .  
THE OLBER8-BROOXS COMET. 

To the Edit01' of the Saientifia Ame1'iaan : 
The cornet it was my privilege to discover on the 

morning of August 25, 1887, in the eastern heavens, 
proves to be a very interesting one, viz. , the return of 
the Olbers comet of 1815. It is its first return since 
18 15, thus establishing its periodic character, with a 
revolution about the sun in a period of about seventy­
t wo years. It is therefore a member of our o wn solar 
system. It now takes its place as the thil'd in the 
known list of comets of long period, established by an 
observed return to perihelion. The first of these is 
Halley's, with a period of seventy-six years ; the second 
the 1812  or Pons-Brooks comet, rediscovered by the 
writer OIl Septem ber 1, 1883, and having a period of 71 
years 4 months and 10 days. 

THE OLBER8-BROOXS COKET, 1815 Alm 1887. 

I present herewith a chart showing the positions of 
the Olbers-Brooks comet during the month of Septem­
ber, and from which its course through the heavens 
may be traced still farther. 

It makes its perihelion passage, or nearest point to 
the sun, about October 6, 1887. The comet is slowly 
increasing in brilliancy, and may be readily observed 
with telescopes of moderace aperture. It has a star­
like nucleus and a short tail. 

1 8 1  
Auto-Stereotyplc P r lntlnc. set fire to the leather of the saddle, picket rope, blank-

BY HERllAN REINBOLD. ets, tearinlr his hat, boots, and shirt to pieces, and the 
A new process of auto-stereotypic printing, especially fire consumed the flesh of the left leg from the knee to 

adapted for the reproduction of books and engravings, the ankle. has lately been i nvented in Switzerland, and is alreadY' In Cape Colony, South Africa, a shepherd drove a 
used with advantage at the establishment of Orell, flock of 1,430 ewes up to a small building, . i n  which he 
Fussli & Co. , at Zurich, a printing office of Eq.ropean took refuge from a thunderstorm. As the sheep crowd­
fame. ed around the building it was struck by lightni ng, and 

The process will chE'apen the reprinting of the works 790 of them were killed outright. The shepherd escaped 
of foreign authors, which is done considerably here in with a severe shock. 
this country. By this method the type setting ,and 
copying of engravings is saved, and an 8,Qcurate stereo­
typed plate is obtained directly from the original. It 
is a transfer process, and for the reproduction two new­
ly printed copies of the pUblication to be reproduced 
are necessary to insure complete success. 

It is done in the followin g  manner : 
Plaster of Paris, best quality, is mixed with water 

to make it a thin putty without lumps, and to this a 
little alum or salt is added to make it set quickly; To 
every five pounds of the plaster are then added : 

Silicate of potaoh or silicate of soda . . . . . . . . . . . . . . . . . . . . . . . 3 oz. 
Phosphate of lime . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  2 " 

The m ixture thus obtained is then put upon a per­
fectly level piece of plate glass of the desired size, 
around which iron rods are placed, and left to get hard. 
The plaster cast <mght to be at least type high, to pre­
vent breakage. While the mass is setting, the back 
ought to be scraped level, and should remain un­
disturbed until it is perfectly dry and hard. After 
that it may be taken off, and it will be found to be as 
smooth as the glass itself. 

The paper to be reproduced is next placed, with the 
side to be copied down, in a dish which contains the 
following transferring solution : 

Distilled water. . . . .  . .  . . . .  . .  . . .  . .  . . .  . . .  . .  . .  . .  . . . .  . . . . . . . .  16 oz. 
Alcohol, 90° . . . . . .  . .  . .  . . .  . .. . . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . .  5 
Acetic acid . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . � .. 
Phosphate of soda . . .  . . . . . . . . . . . . . . . . . :. . . . .  . . . . . . . . . .  � "  

Care should be taken not to get the solution on the 
back of the paper, which is not to be transferred, as it 
is then liable to print through when it is drawn 
through the transferring press. Should the print to 
be copied have been printed for some time, it is desir­
able to warm the sol ution and float the paper longer 
on it. The sheets should be left on the solution for at 
least two hours to insure perfect action. 

In the mean time, the plaster of Paris plate, which 
was completely dried before, is prepared in a dark 

.. .  e . •  
The Fony 01" Decryin g  Patents. 

The Railway Master Mechanic, a newspaper publish· 
ed at Chicago in the interests of railway motive power; 
equi pment, and mach inery, says in  respect to patents : 

We constantly hear men exclaim about the " use­
lessnes8 " of patents, that 8uch and such a person 
.. is fooling around with pat nt8, " that .. he will never 
get anything out of it, " etc. Well, suppose he does not ; 
do we not all of us run our chances of not . .  getting 
anything " out of our regular busi ness transactions ? 
If a man buys a barrel of beef, h e  may lose on it. 
What is the difference between the grocer and the pa­
tentee ? Both are risking time and money for a possi �  
ble gain. A l l  the profits o f  all the grocers i n  t h e  coun, 
try do not exceed the profits derived from patents. It 
seems a little like sour gm[)es to decry patents. If one 
cannot invent, it is not necessary for him to decry those 
who can, in order to display his ignorance . ..  We have 
our unsuccessful business men, lawyers, doctors, 
scholars, and even railroad men, Why not, therefore, 
our unsuccessful inventors ? In most other kinds of 
business, men drop out as soon as they are disappointed, 
and live out of sight ; but the inventor has more pluck, 
and generally goes on and keeps in view. T h us is de-, 
rived the long list of poor and unsuccessful inventors. 
Let us i n .  the future be more generous, and remem ber 
that inventors are our only hope while we desire to 
keep up this advan cing civilization . 

Grcat L00l8e8 01" Fillh. 

In the vicinity of Galena, III , the fish in many of the 
streams have lately died by the million , and the few 
that are left are rapidly following suit. The banks 
of the Galena River branches are l ined with dead fish 
of all sizes and varieties, from the tiny minnow to the 
mammoth cat and sturgeon. At Buncombe, Wis. , 
dead fish are so numerous on the banks that the stench 

room. arisi ng from them is almost unbearable. At Lancaster, 
A solution of five ounces of gelatine in twelve ounces Wis. , the scene on the rivel' bank beggars description, 

of water is prepared by letting the former soak for over 50 wagon loads of dead fish being in sight. There 
half an hour and then heating it to about 190° . Care are numerous theories afloat as to the cause. One is  
must be taken to prevent the boiling of the solution. that the recent rains have roiled the water with mud, 
To this six drachms of citrate of iron and amuiOnia so that the fish have been unable to breathe, and strug­
and two ounces of alcohol are added and well filtered. gling to the surface for air, have died. Another is that 
This .is when still warm. P ut into a flat dish covered d uring the dry, hot sum mer, the valleys and marshes 
to a depth of about a quarter of an inch. It is well to above were filled with some poisonous growth that 
put this dish upon a hot metal plate, as it gets hard with the recent floods was carried into the streams and 
quickly when getting cold. The plaster of Paris plate, poisoned the water. 
which itself is warmed first, is dipped in the solution .. . .  , • 
on the smooth side for a moment, thus letting it take Engli8b Naval Dangers. 

WILLIAM R. BROOKS. up some of it, whereupon it is taken out and dried in The Crown Pri nlless of Germany has nearly lost ber 
Red House Observatory, Phelps, N. Y. ,  Sept. 5, 1887. the dark. When dry, the copy is transferred upon it life twice since coming to England,  while u nder the 

in the usual way, the plaster having been placed be- fostering care of the British Navy. Soon after her 
SoUd Truth. tween rubber sheets to prevent it from breaking. Of arrival there, the royal yacht on which she was travel-

Every thinker knows that the man who would suc- course, also, this has to be done in the dark room, that ing with her husband, the Crown Prince, came into 
ceed must do more work than he gets paid for, in  every is, at lamp or gas light. The plate is then dried once collision with one of the troop shi ps, and escaped only 
profession and trade. We take it for granted that the more and exposed to di rect sunlight for fifteen minutes. by accident, and not by good management, from being 
man who will do only $20 worth of work a week be- When take!:) out, the places where the light has acted sunk. On August 25, the Crown Princess met with 
cause his salary is but $20 will never get more than will ' be found to be quite hard, while at the other another naval accident which frightened her even more 
,20 a week, for the simple reason that he has never places the plaster is soft and will fall off as fine pow- than 011 the occasion of the previous disaster. While 
shown his employer that he is worth more. We figure del' as deep as the solution has penetrated, if brushed on her way back to the Isle of Wight from a vi sit to 
it  that an employe who means to succeed has to do with a hard brush. After that the plate is ready to be the Royal Naval Hospital at HasIar, she was per-
from 10 to 20 per cent more work than he gets actual stereotyped. suaded to embark on board torpedo boat No. 79. It 
pay for. Thi!! he has to do until he reaches a certain .. • • , .. was intended to show the royal party some evolutions. 
point, and, having reached that point, he will find C u rlou8 Eft"ect8 01" Lightning. In passing at full speed round the stern of the iron-
that by so much as his income has increased, The steamship Anchoria of th e Anchor line, which clad the Invincible, which is stationed at Guardship, 
by so much has the demand for amount and inten- lately arrived in Ne w  York, met a tornado H lO miles off Cowes, the helm of the little boat was put hard 
sity of his labor diminished. To put tbis theory from Sandy Hook. The wind came on from the north- over to starboard, and then the order was given to put 
into figures, we will say that a man receivip.g $20 a east, and in a very short time there was a tremendous helm midships. It was found, however, that the 
week should do $30 worth of work ; a man receiving , sea running. The rain came down in such floods t.hat wheel had got jammed and could not be m oved, and 
�O should do $40 worth of work ; and so on until say I the crf'W were scarcely able to stand upon deck. The before anything could be done, the torpedo boat 
the salary reaches $75, and then the laborer can give ! lightning poured in streams of a minute's duration dashed into the Invincible at full speed, striking her 
himself somewhat a rest, that is to say, about· $50 from the clouds to the water, while globes of blue flame amidships. The collision caused a violent concussion 
worth of work will satisfy his employer. Labor brings played up and down the rigging and danced along the on board the l ittle craft and twisted her stem almost 
its market value, and is seldom overpaid, oftener yards, and leaped from the masts incessantl y, terrifying double, also straining the bow considerably. Fortu­
underpaid. It is the. experience, the " know how, " passengers and seamen alike. For about two hours nately, the barge of the royal yacht Victoria and 
that brings the money.-I:ndust,·ial Gazette. the wind blew at eighty miles an hour. Nei ther lookout Albert was close by, and the royal party was quickly 

.. .  e , .. I nor pilot could see beyond the ship's rail, because of transferred thereto . The Crown Princess and suite 
SaCety In Mines. I the solid sheets of rain and flying clouds of spray in were naturally somewhat alarmed, but fortunately 

Mr. Ellis Lever has decided to renew his offer of I which the ship seemed to be walled up as by a fog. escaped without inj ury.-N. Y. World. 

$2,500 fOr a perfectly safe, practical, and efficilmt means The engines were run dead slow, and the ship lay to ,. , • , .. 
of blasting without gunpowder. He has oommuni- head to the gale. At the end of two hours the gale Potato Planter Eloquence. 

cated his intention to the British home secretary, and, I broke, and pleasant weather soon followed. No dam- In a recent infringement trial before Judge Bradley, 
on the condition that the government will undertake I age was done by either wind or electricity. United States Circuit for New Jersey, the learned 
the necessary tests and make the a.wards, he has of- The steamship Glenartney, from Shanghai, was in the magistrate gh·es the following : " The new machine is 
fered to place in Mr. Matthews' hands $5,000, to be ' same storm, and had well-defined tufts of electric fire better than the old one, no doubt ; the spears are dif­
awarded in two preini ums of $2,500 e!l.ch-one for the I on each masthead. ferently arranged, so as to secure a potato more cer­
best method of safe blasting in coal mines without the I Lightning Rtruck Charles M. l.ee, a cowboy, a.nd also tain \y every time, and other improvements are adopted; 
Uile of gunpowder and the other for a perfectly . safe I his horse, and killed them both, neal' Cheyenne Wells, but to say that it is not an improvement on the old ma­
ijystem of electric lighting in minei, to liupersede the Col., the other day. The stroke broke the iron horn of I chine is to abandon the dictates of COllllllon. sense for 
present so-called safety lampil. I the saddle, exploflled all the cartridges in his belt, and the transcen<,lental distinctions of ingenious theory, "  
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FIRELESS lUNING LOCOIIOTIVE. 1 peller has its full diametersubmerged, b�t as the boat F18hlnc by ,he Electric Light. 

This locomotive was designed by Mr. R. Riedel, and ' enters shallow water the skag commences to feel bottom, Some interesting experiments in connection with the 
constructed-by the Hallesche Maschinen-Fabrik, Halle, and gradually works itself upward, the wheel .still re- subject of fishing, the Scotsman states, have been car­
for the Wilhelm Adolf lignite mines at Lebendorf, volving, thus also passing over snags and other obstruc- ried on in the Firth of Forth. It has long been un­
where in a working of very small dimensions it draws tions as l'ong as there is water enough under the keel to derstood that fish are strongly attracted toward any 
twelve coal trucks, weighing 1 , 500 pounds each, at the float. A boat, 70 ft. long and 15 ft. broad, built on this bright light-a fact utilized by the 'salmon night fisher, 
rate of about 7 miles an hoUl'. The total height of the principle, has done considerable excursion business the who uses a flaming pine torch to bring the prey within 
engine is only 4 feet 6 inches, the width over all 3 feet past summer on the Genesee Ri vel', carrying 350 to 400 I reach of his H leister " or spear ;  and it is proposed nn-
7 � inches, while the length, includin g  a seat for the passengers at a ti me, and running over the SHags and der this system to employ, by way of 111re, the powerful 
drivel' in a somewhat 

. . 
light of the electric lalDp� 

cramped position, is only A number of geritlemen 
11  feet 5%, inches. The having obtained the use of 
four wheels, 15%, inches in the steamship Tweeddale, 
d iameter, are coupled. The have had her completely 
wheel gauge is 18� inches, fitted out for the purpose 
and the cylinders have 5% with electric apparatus, 
inches diameter and 7% engine, and dyn amo, arc 
in. stroke . The above fig- lamps of 6,000 candle pow-
ures will sho w how eco- er, incandescent submarine 
nomical the designer was lamps, etc. 
obliged to be when pro- Recently the vessel, t.hus 
portioning his locomotive, equipped, was engaged in 
in consequence of the very her novel fishing cruise in 
limitea space at his dis- the neighborhood of the 
posal. The dimensions of Isle of May. The experi-
the tunnel in which the ments, however, have not 
locomotive works are 4 feet so far been successful. The 
8)4 inches in height and 4 electric lamps were sunk 
feet 2M .f(bches in width, with the beam of the net 
leaving but about 2 inches to a depth of 40 or 50 fath-
between top of engine and oms, the glass globe being 
roof of tunnel . about three-eighths of an 

The boiler of the locomo- inch thick. Operations 
ti ve is cOllstructed on the were carried on for about 
Honigmann principle, in 
which the exhaust steam 
is condensed by a concen­
trated soda solution, and 
the heat thus obtained is 
reused for the evaporation 
of water. The cycle starts with a high temperature of 
both water and soda solution, and after the latter has 
been so far diluted by the condensed water as not to 
be able to evaporate any more water, the concentration 
of the lye is effected by steam passed in the water space 
of the locomotive boi ler from a stationary boiler on the 
works, in which a pressure of 175 pounds is maintained. 
With this arrangement no .other machinery or boilers 
are necessary in the m ine, and the inconvenient opera­
tion hitherto required of emptying and refilling the 
boiler of soda lye has also been abolished. 

In the case of this particular mine, a considerable 
saving has been effected in consequence of the . use of 
steam power in place of manual po wer, but it would 
have been im possible by any other method save the 
Honigmann soda boiler, which emits neither steam nor 
smoke, and it is to be hoped that this system will be 
more widely introduced into mines, where its applica­
tion is particularly desirable.-Engineering. 

. . . . ..  
LIGHT DRAUGHT STEAM LAUNCHES. 

'I'here has been a great increase in the use of small 
steam launches within a few years past, with a pro­

FIRELESS MINING LOCOMOTIVE. 

shoals in the upper . portion of that stream without 
any trouble. The engine of this boat is 8 in. stroke 
and 7� in. diameter of cylinder, with direct-acting pro­
pel ler. The boat draws only 8 inches of water wi th 
250 people on board, and can make ten miles per hour 
without forcing, the m achinery takin·g up but a small 
fraction of the room and con suming far less fuel thari 
usual with other styles of boats of similar capacity. 

The firm make a variety of styles of b oats, all qf 
light draught for their proportionate carrying. capacity, 
of graceful appettrance and fiIie finish; 8,nd calculated 
to attain a higher rate of speed than has heretofore 
been generally sought in such craft. With this pur­
pose they have given particuiar attention to their 
build of engines and bo i l ers, their No. 1 pattern oc­
cupying a space of only 16 in. in width by 24 in. in 
length, and sitting directly on the bottom of the boat. 
Either hard or soft coal or wood is used for fuel, and 
the boiler is of steel, without riv ets. The firm, besides 
their marine boilers, also m ake others for manufacturing 
purposes, especially in one, two, and six horse powers. 

• • • • • 
IMPORTANCB OJ!' SOJ!'T WATER FOR DOMESTIC 

an hour on two occasions, 
and it was found that the 
pressure of the water 'ivas 
too great for the strength 
of the glass, , tl1e tes.l,'Iit 

. being tQat 
.
the .

.
. iatm>s 

broke, and the light instantIy werit ol!t. It is iJttep4� 
� renew the experimeIits, 'using stronget glass. 

.. . . 1 .. 
The I1iterai ... lonaI ExlllbItIOIl OC Gla_co'Y, tn tJa! �ear 1888. ' . 

·An international exhibition of industry, science.- lUjd 
art is to beheJd in Glasgow, Scotland; exte�ing fr�fu 
14ay to Octob�, 1888. The usual -patro� ol QU�b ViQ�ria. tbe :pl-lncEl o(Wales, and other·; I)0tt\biliti�.js 
cited i� .. t� pr{)&�t�s: • .• 4,,- gq��J1�ee : fll� . of,��er 
250,000 pourfds sferiing has already been subs�iwa. 
For the exhibition buildings a site of over 60 acres area 
has been granted by the city of Glasgow. There is 
every prospect of the exhibition being a great success. 
The grounds are intersected by the river Kelvin, 90 feet 
wide, 86 feet deep. This stream, it is suggested, may 
be utilized for marine exhibits. The general plan of 
the display includes 22 classes, covering every kind of 
product. In addition to these, there are two divisions 
of special interest. One is the women's industries , sec­
tions, the other the artisan sectioI).. For these and 
for the fine arts section no charge for floor space will be 
made. The l ist of regulations for exhibitors seems 

p o r t i o n  a t e  de­
l I Iand . f o r  s u c h  
i m provements in 
their construction 
as will r e n d e r 
them easily man­
ageable by a n d  
s a f e with ama­
teurs. For this 
purpose they have 
needed to be very 
strongly b uilt for 
such light boats, 
and it was indis­
p e n s a b I e that 
t h e i r  machinery 
should not be at 
a l l complicated . 
A boat of this de­
scription . of great 
power and capaci­
ty for its size, and 
which has proved 
a great success 
during the past 
year, is shown in 
t h e  accompany­
ing illustration, 
and is manufac­
tured by Messrs. 
H. B. Williams & 
Co., of Rochester, 
N. Y. Its distin- H. B. WILLIAMS & CO.'S LIGHT DRAUGHT STEAM LAUNCH, WITH AUTOMATIC SKAG. 

very well conceiv­
ed, and imposes 
no annoying re­
strictions. T h e  
council b e l i e_v e 
that the simple 
exhibition · of the 
articles in , 80 im­
portant a center 
a s  G l a s g o :w 
should , be a suffi­
cient incentive to 
secure large con" 
tributions f r o m  
all parts of the 
world. There . is 
no reason to be­
lieve otherwise. 
The city and its 
suburbs represent 
J , 500,000 people of 
a great manufac­
turin g center. A 
peculiarly fayor­
able opportunity 
appears to be ol­
fered to American 
manufacturers to 
i ntroduce t h e  i l' 
work to the great 
makets of Scot­
land and England ·  
No awards are, ac­
cording to present guishing feature 

ili a  patented automatic skag, hinged to the · keel 
� the rear of the boat, iIi such a, way as to' allow 
the pl'opeller shaft and itself to move upward through 
� . .w�ll, and bring all the working parts entirely out 
�t<'(J,Jl,nger, when the boat passes over obstructions 

�\Qr J;b.rough shoal water. · ·  In deep water ·· the . pro-

PURPOSES • .,....The importance of soft water for .domes­
tic purposes is illustrated by the �perience of . Ii 
large London asylum, in which a olfD.ge from hard 
to soft water has ;resulted in an estimated annual 
saying in soda, soap, labo;r, etc. , of more than four 
thousand dollarL 

intentions, to be made to e�hibitors. Communica,. 
tions should be addr�ssed to Charles H. Seligman, Esq.,  
of .�lasgow. 

• • • • • 
:FORESTS cover twenty-four per cent of the enfJ.,re 

area of Norway 
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A SnfG:H..u.ESE 'YACHT. they are generally out for
. 

hours during ' the he
.
a� ,of I r�I?id pace under the !reshening gale. It is rather ex-

In thestl dll-Ys of yachting we · have thought it might the day. The boats have 10 themselves no stabIhty, mtIDg work when, amId the green rollers on the bar, 
be of interest to our readers to see what ,sort of a yacht baving only about 8 inches beam, and are kept from I naught of the land can be seen in dipping save the tops 
they sometimes use in Ceylon. capsizing by an outrigger. In the event of a. heavy of the cocoa nuts that fringe the shore. The Sing­

The fishermen (who form a caste of their own) in squal l ,  when the outrigger is not sufficient for the I halese fishing boat has a graceful motion, but it is best 

A CEYLON SURF BOAT. 
Ceylon lead a somewhat hazardous existence. They presel'vation of stability, one of the crew acts as shift- admired from termjil'ma. JIe who takes a trip in o1\e 
frequently run grtla.t risks when the: . '  wa\'es 

" 
break ing ballast, and perches himself on the outrigger-this of these craft invariably has a vensive feeling on re­

l1eavily over the reefs by which the island is almost is : caHed a one Inan breeze. A two man breeze is tUfll, followed by complete prostration, but still it is 
entirely surrounded. That they earn their bread by serious work. Thcf'construction of the8e boats enables a sensation worth undergoing. Our engraving is froin 
the sweat of their brow the: ' enterprising traveler will them. to run over the shallow reef water, and our a sketch by . Colonel H. G. Robley, commanding 
be' tiuily convinced of if , he is rash enough, to accomJ sketch showli the passage of a river bar under sail, the First Argyle and Sutherland Highlandera.-Londdn 
�any Singhalese fishermen on one of their trips, as boat being rushed through the . .  white horses " at a (Jrap'hic; 
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Edtaon'a New LaboralorJ'_ 

A visitor at Orange, N . .T., will notice in the beauti­
ful Llewellyn Park. about a quarter of a mile from 
the main entrance, a palatial residence of Queen Anne 
style, with porte-cochere, conservatory, and large 
grounds beautified by the landscape gardener. This 
is the residence of Edison. Here one would think the 
great inventor might l'etire and enjoy in quiet the re­
ward of his genius and of his untiring labors ; but those 
who have followed his career and learned something of 
his indefatigable perseverance can never believe that 
he will cease to work while life lasts. Indeed, indica­
tions are not wanting that the characteristics of the 
future will be still greater activity and more thoroughly 
organized and better directed effort:. 

Not more than haIf a mile from Edison's residence are 
the foundations and rapidly rising walls of five large 
buildings, which, when completed and furnished, will 
constitute his laboratory. It will probably be the largest 
and most complete private laboratory in the world. Or­
ders have been placed for the physical and chflmical ap­
paratus with the best makers in America and Europe. 

The finest machinery for all uses has been ordered, and 
will soon be ill place. No purely historic apparatu� 
or machinery has been purchased. Everything will be 
on a practical basis. The range of the laboratory will 
be extremely wide and diversified. Any experiment 
relating to any thing of which we have any knowledge 
may here be tried speedily and with all possible pre­
C181On. The laboratory is exclusively for Mr. Edison's 
own use, and will be wholly applied to perfecting his 
inventions and putting them in commercial form. 

It may here be said that Mr. Edison makes no claims 
to the title of scientist. He is simply and purely an 
inventor, and as such is determined to see his inven­
tions em bodied in practical form m the shortest possi­
ble time after they have been conceived. He will em­
ploy a corps of competent men, and will have rough and 
finished material of all sizes and descriptions. 

Tbe mltin building of the laboratory is 250 feet long, 
50 feet wide, and three stori�s high. It will contain on 
the lower floor a com plete machine shop, provided with 
lathes of all descriptions and various sizes, from 60 
inches down, planers, milling machines, gear cutters, 
and all varieties of machines required for working iron, 
steel, and other metals. This shop is driven by a 40 
horse power engine, built by Brown, of Fitchburg, Mass. . 
Upon the second floor of the main building there �ill 
be a grinding and polishing department, which will in­
clude the grinding of all tools, gear cutters, reamers, 
mills, mandrels, and arbors, lapidary work; lens grind­
ing, etc. Upon this floor there will also be a room de­
voted to photography, another devoted to drawing, 
another to machinery and instruments of precision. 
Here there will be a large dividing engine for circles, 
another for bars. There will be three experiment rooms, 
in which apparatus made in other parts of the labora­
tory will be experimented with and perfected. Upon 
this floor the power will be distributed by electricity, 
a motor being placed at each machine. A 100 volt elec­
trical conductor will extend all over the laboratory, 
and the motors will range from one-tenth horse power 
to three or four horse power. In each experimflnt room 
there will be a table provided with pipes for supplying 
city gas, fuel gas, compressed air, cold water, hot water, 
stearn, and hydrogen. There will also be here, as else­
where throughout the entire laboratory, wires for con­
veying electric currents, varying in electro-motive force 
as follows ; One 3 volt conductor, one 1 ,200 volt, one 
100 volt, and one 8 volt. In addition to the wires for 
conveying currents to the various pInts of the labora­
tory, there wi l l  be portable .batteries of various kinds, 
suited to different work. 

The top floor of the main building is devoted mostly 
to fine apparatus. There will be 31 cases for such ap­
paratus, each 2 feet 4 inches wide and 21 feet long. 
There will be 'about $18,000 worth of apparatus of tbis 
sort in this department. The apparatus has been or­
del'ed from such makers as Edlernann, Hartman & 
Brauhn, Lattimer, Clark & Muirhead, Siemens Bros. , 
Carpentier, Societe Genevoise, and, in fact, from 
all the principal makers. Among thE> apparatus 
there will be a large Ruhmkorff coil, a Dubosc phos­
phoroscope, a Foucault photometer and heliostat, and 
photometric apparatus of every variety ; spectroscopes, 
and Sir William Thomson's absolute electrometer and 
quadrant electrometer ; a telescope having an Alvan 
Clark objective and provided with a Young spectro­
scope, the telescope being mounted eqllatorially by 
Fauth ; a spectrometer costing $1.200, a micrometer 
costing $200, a Fauth chronogJll.ph. Upon the upper 
floor there will also be a room for projection, 50X 40 
feet and 16 feet high. A lantern is being made which 
wi l l  utilize the light of a 5,000 candle arc lamp. Upon 
this floor there will also be a pum p  room for lamp ex­
periments, a glass blower's room, and a room for 
jeweler's work. In the line of mechanics, the labora­
tory will be able to produce any kind of machine vary­
ing in size from that of a locomoti ve to that of a watch. 
The main building will contain a large scientific library. 

In au annpx to the main building will be placed 
three Babcock boilers, 75 horse power each. In this 
room will be placed a 14� X 15 Armmgron & Sims 

high speed engine, one 12x la Armington & Sims 
high speed engine, and four dynamos driven by these 
engines. The dynamos during the day will be em­
ployed in testing incandescent lamps and in other 
work of the laboratory, and during the night they 
will be employed in furnishing a current to about 
1 ,000 incandescent lamps in Llewellyn Park and 300 
lamps in the laboratory. 

In addition to the main building and its annex, 
there are four buildings, each 25 feet wide, 100 feet long, 
and 16 feet high. In one of these buildings, which is 
devoted to galvanometers, the use of iron has been 
carefully avoided, the nails being copper and brass, 
the tubes lead and copper, and the hinges, locks, win­
dow fasteners, etc. , all being of non-magnetic mate­
rial. In the galvanometer building there will be seven 
piers of solid stone entirely detached from the walls of 
the building, each being provided with a slate top, hav­
ing a covering of vulcanized hard rubber 1 inch thick. 
There will also be two large piers on a level with the 
floor, 15 feet long and 8 feet wide. The apparatus 
used in this room will be devoted to all kinds of elec­
trical and magnetic testing. 

The second of the smaller buildings will contain a 
complete chemical laboratory, a balance and spectro­
scopic room, an analytical room, and a room for general 
experimental work. One-half of the third building will 
be used as a carpenter's shop, cabinet making and pat­
tern shop. The balance of this building will be used 
for the storage of chemicals. 

The fourth building will be devoted to metallurgy. 
It will contain a five stamp mill, a Blake crusher, a 6,000 
ampere dynamo, and furnaces of various kinds. It 
will be supplied with fuel gas from a 40 barrel gasoline 
gas-producing machine. 

$6,262 worth of pure chemicals have been purchased, a 
quantity of every known substance on the face of the 
globe has been ordered ; all kinds of ores, metals, 
fabrics, gums, resins, and samples of every imaginable 
material. 

The following is a small fragment of one of Mr. Edi­
son's lists of materials, the entire list filling several 
volumes : 

2 lb. horsetail hair. 
2 "  hogs' bristles. 
5 U cows' hair. 
2 "  rabbit 'hair used by felt hat 

makers. 
1 " commou goat hair. 

10 " best sheep's wool. 
1 oz. mink hair 
�i' . • • ,., human hA.ir...., 
4 " porcupine quills, assorted. 
1 U camel's hair; :flne. 
1 h h ., coarse. 
1 mink skin, hair on. 
1 coon 
1 deer 
1 " '. 011. 
1 sable " on. 
1 fox 
I cat 
1 " ., oft. 
1 dog e�. 
1 "  " off, 
1 seal on. 
1 "  h off. 
1 bear on. 
2 squirrel skins, hair on. 
1 rabbit skin, hair on. 
t U lit off. 
4 she�p skins, tanned. 
2 rawhides (bnlls'). 
2 hides, French kip. 
2 .. thick sole leather. 
1 doz. chamois skins. 
I walrus hide, tauned. 
2 common leather hides. 
2 hides. patent leather (best). 

M doz, ostrich feathers. 
100 goose quills. 
100 assorted hen feathers. 
� oz. swan down. 

I peacock tail. 
5 1b, hops. 

· 1  bu. barley. 
1 .. oats. 
1 .. wheat. 
1 .. rye. 

.. buckwheat. 

1 bu. beans (common). 
1 . .  peas (common). 

50 lb. bran, 
50 .. oatmeal. 

I bu. corn (shelled). 
1 bbl. fiour (wheat). 
I .. fiour (rye). 
I .. buckwheat fiour. 
I bag eor" meaJ.., 

50 lb. rice. 
5 "  assorted Ivory. 
1 doz, walrWl tusks. 
I .. bulls' horns. 
I deer hom. 
2 oz. sharks' teeth. 

� .. small tortoise shells, 
� , .  common turtle shells. 

1 large turtle shell. 
50 lb. horse hoof. 
50 "  cow hoof. 

6 sp. wbite sewlug silk, each size, 
from larg ... t to finest. 

il lb. un.puu white silk, reeled on 
bobbin. 

2 bobbins of silk from cocoon. 
6 sp. each of fiuest to coarsest cot­

ton sewing thread. 
2 lb. worsted skeins, assorted 

sizes (white). 
1 .4 8hoemaker�s wax. 
1 " cord. 
5 halls each of finest to coarsest 

cottou twine. 
6 .. each of finest to coarsest 

linen. 
25 lb. marlin. 
50 fish Iiues, assorted. 
50 lb. clothes line. 

ll "  best book ink (printer's). 
to "  common printer's ink. 

I "  each of printer's ink (every 
color). 

Metals, moulding sand, lamp­
black, pumice stone, rotten stone, 
oils, soaps, mica, sugar, glycerine, 
glucose, dextrin, cork in all 
shapes, etc. ,  etc. 

This is a heterogeneous list, but since a complete list 
will comprise all known substances, these things must 
necel:!sarily be included. Mr. Edison proposes to have 
on hand, at the time of the opening of the laboratory 
for work, materials of all kinds now known, in sufficient 
quantity to last for five years' experimentation. This 
enterprise has been a drea.m of Mr. Edison's since his 
youth. The realization of it is now rendered possible 
by the great success of his inventions. .; 

The preeen,t buildings were started on the 5th of 
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men as can be employed to advantage will be at once 
detailed for . the work, and thus the working model 
will be brought out in a very short time. Any im­
provements necessary are then made, .working draw­
ings are prepared, the necessary patterns and castiI;lgs 
made, and the complete, full sized machine or ap- ' 
paratus is at once constructed, tested, and if it is 
found to fulflll the expectations of the inventor, it is 
removed to be duplicated elsewhere. Inventions of 
sufficient magnitude to warrant the venture will be 
launched as the bases of separate industries. The 
Edison Machine Works at Schenectady, N. Y., em­
ploying 800 men, and the Edison Lamp Works at 
Harrison, N. J., employing 400 men and turning out 
1,COO,000 lamps per annum, are examples of what may 
be expected to follow the completion of the new 
laboratory. 

.. .  - . .  
Aolomatle Sprinkler. Cor Theate�a_ 

To a reporter of the Pall Mall Gazette Edward At­
kinson recently said : . . Tht' New England factory 
mutuals require one sprinkler to every 100 square feet 
of area, and they require to be fixed in every place 
where the flre risk comes in, that is, where there is the 
first danger of fi re breaking out. In a room 20 feet 
square you would have four sprinklers, and supposing 
a flre to break out, as soon as the temperature reached 
a moderate height, four taps at a high pressure would 
be turned on, which would convert the whole of the 
interior of the room into a shower bath. I cannot un­
derstand why you do not adopt the sprinklers in the 
theaters. Were the proprietors of the theaters in Lon­
don to organize a mutual association, as the mill own­
ers of America, the b uildings could be made fireproof 
with little outlay. I would undertake to organize such 
an arrangement of spri nklers as to secure the fol lowing 
result : I might even fill your theater with a crowded 
audience, and then I might set a fire on the stage as a 
part of the spectacle. Not a single perRon need move 
from the auditorium, but watch the flames rise in a 
fashion which, under existing circumstances, would 
speedily reduce the whole of the theater to a mass of 
cinder ; but at a given point, within a minute or two 
of the outbreak of the flames, the whole of the stage 
would be drenched by a sheet of water pouring down 
upon it from above and the sides in such a way as to 
extinguish every spark of fire in a few minutes, or to 
hold it in check until the firemen could complete the 
work." 

.. 4; • • •  
.lW INEXPENSIVE INDEX PLA.TE. 

Mechanics generally, and amateur mechanics espe­
cially, often hll.ve occasion to divide a circle, as in gear 
cutting or fluting a reamer. To those pdssessing a 
gear cutter, or gear-cutting attachment to the lathe, 
it is very easy, but to one who has no conveniences for 
such work it is quite troublesome. It is not an easy 
matter to lay out and drill an index plate, It is com­
paratively easy to copy a plate, but the plate is not 
always accessible. 

To enable the amateur to avail himself of the use of 
an index plate with little expensE>, the annexed photo­
engraving has been prepared from a useful plate, and 
other engravings have been added, showing the appli­
cation of the plate to a lathe. This print is designed 
to be cut from the paper and pasted on the metallic 
plate, B, and the plate is to be attached to the face 
plate, C, of the lathe, as shown in Figs. 2 and 3. It is 
important to center the plate with the paper impres­
sion accurately in the lathe. For this purpose a cen­
ter mark and two circles have been 'provided , The 
metallic plate should project at least one-fourth inch 
beyond the paper disk, to receive the clamp by which 
the plate is held while the cutting is being done. 

The following is a table of the divisions that may be 
made with this plate : 

240, 200, 150, 144, 132, 124, 120, 1 1 2, 108, 104, 100, 92, 84, 
� � � � � � � � � � . � � � � � .  
33, 3 1 ,  30, 28, 27, 26, 25, 24, 23, 22, 2 1 , 20, 18, 16, 15, 14; 13, 
12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2. 

Below is a table of the divisions of each circle : 
240 200 150 1 44 1311 1 24 

120x 2 l00x 2 75x 2 72x 2 66x 2 62:<2 
SOx 3 50x 4 50x 3 48x 3 (4x 3 31x4 
60x 4 40x 5 3Ox 5 36x 4 33x 4 
48x 5 25x 8 25x 6 24x 6 22x 6 
40x 6 2OxlO 15xl0 l8x 8 12x11 
30x 8 l6x 9 
24x10 12x12 
2Ox12 

1111 108 104 911 84 '2'6 
56:<2 54x2 52x2 46:<2 42x2 38x2 
28x4 36x3 2lj,x4 23x4 28x3 19x4 
l� Wx4 · 13x8 21x4 
14x8 18x6 14x6 

.Tuly, in ' the present year, and will be finished and 12x7 

ready for occupancy November 1. The cost of the Referring to the engraving, A ie the paper disk 
buildings and their contents will be $180,000. The work- which is attached to the metal plate, B, by means of 
ing force of the laboratory will comprise forty skilled fine starch paste or a mucilage made from gum 
men. aside from Mr. Edison and his first assistant, Mr. tragacanth. The plate, B, is secured to the face plate, 
Batchelor. C, of the lathe by three screws. After the plate is cen-

The IBethod of developing an invention will be aS tered and fastened, the center is cut away to allow the 
follows : Rough sketches will be submitted to mod·el blank-holding spindle, 0, to �nt�r the lathe mandrel in 
makers, who will 'secure trom the vast stippiies of ma- the place of the usual center. 
terial blanks for the necessary parts, or possibly com- A bar, D, which is prAferably made of cast iron, but 
pleted p1e�' fOr the app&1'&tali, al\d &8 many won- whick Illay be ma.de of wood, ill leOurlid to the lathe by 
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a. bolt pas!ling downward through the lathe bed a.nd 
through a crossbar underneath. The bar, D, is pro­
vided with a standard, E, which extends behind the 
plate, B, about one-fourth inch. To the front of the 

new position of the plate. To guard against such 
errors, a clamp, M, is provided which embraces the 

edge of the plate, B, and carries a pointer, N, which is 
pivoted, so that it may be made to point to a dot in 

dots, and after the wheel waS cut the screw, G. would 
be loosened and the plate, B, would be moved u ntil the 
dot pointed to by the pointer, N, would be seen in the 
cElnter of the hole in the index, J. The metal around 

standard, E, is loosely at­
tached a jaw, F, by means 
of dowel pins .

. 
This jaw 

extends over the face of 
the ' plate, B, about one­
fourth inch, and is made 
to bear upon the plate, 
and thus clamp it' to the 
standard by means of the 
thumbscrew. 

On a screw, K, extending 
into a standard, I, project­
ing from the bar, D, is 
pivoted an arm, J, having 
an enlarged end , a, in 
which there is an aper­
ture a little larger in diar 
llleter than one of the cir­
cular dots on the index 
plate. The arm, J, may 
be swung opposite any 
row of dots on the plate. 
R The registering of the 
plate is accomplished by 
bri nging the dot opposite 
the hole in the index, so 
that an ann ular space is 
seen aroiInd t h e  d o t  
through the hole in the 
index. The hole should 
be countersunk and the 
index should be allowed 
to touch t,he plate lightly. 
A magnifying glass assist!; 

PIG. S.-FRONT ELEVATION OF PLATE APPLIED 
TO THE LATHE. 

PIG. 2.-SIDE ELEVATION OF LATHE, SHOWING 
APPLICATION OF INDEX PLATE. 

the hole at the side and 
upper part of the index, 
J, is cut away to allow the 
pointer, N, to pass down­
ward opposite the center 
of the hole. 

As to the method of cut­
ting slllall gears -in the foot 
lathe, the reader isreferred 
to SUPPLEMENT, No. 317, 
" Alllateur Mechanics." 

Each row of dots lllay be 
divided up as foiloW's, the' 
heavy faced figures at the 
top of each colullln in th.e 
above table representing 
the whole number of dots 
in each row, while the fig­
ures below represent ali­
quot parts of this number. 
The figures in each colullln 
indicate how many spaces 
it. is necessary to lllOye the 
plate each tillle the wheel 
blank is to be shifted for 
a new cut to produce the 
number of teeth directly 
opposite in the other col­
umn. For example, in us­
ing the outer row of dots, 
if it is desired to cut SO 
teeth, the plate lllust be 
moyed three dots for every 

greatly in securing a perfect registration. As most 
wheels will be cut with teeth numbering aliquot parts 
of the rows of dots, the chances of inaccuracies will 
be correspondiugly decreased, but in such .. case 
errors may arise in the counting of the dots for So 

any of the rows of dots. Suppose it is required to cut 
a wheel, the teeth of which would require the use of 
only one in four of the dots of a given circle ; then after 
llloving the plate and clamping it fast by llleans of the 
screw, the clamp, M, would be llloved back four 

tooth, for 60 teeth four dots, 
and so on ; or to reverse the order, to cut 3 teeth the 
plate must be uJ Oved SO dots, and for 4 teeth 60 dots. 

It is possible by the exercise of due care in register­
ing and claillping to produce very good work with this 
inexpensive apparatus. G. M. H. 
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FIG. 1.�Ali · DJEXP;BlfSIVE IliDEX PLATE. 
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ENGIBEERIlfG IlfVENTIONS. 

A steam engine has been patented by 
Mr. Peter S. Rush, of Atlanta, Texas. It has three 
cylinders, the pistons of which are cOlmected in the 
usnal way with the main shaft, steam being supplied by 
rotary valves as their ports are uucovered in such way 
8S to obviate ·a dead center position, while the pressnre 
of the live steam wi!! be advantageously utilized. 

is made by pre88ing in a conlC�1 monld a small qnan- I consisting of· a  short heavy shank. formed on Its end 
tity of " excelsior," snch as nsed in the fnrniture trade, with �n obloug eye, the interior surface of which ftares 
inclosing it in a binder of zinc, then immersing the at the ends to correspond with the taper of the upper 
pointed half in liquid paraftlne and the base half in side of the conical section of the bolt, and at the sides 
resin. to correspond with the taper of the sides of said .conical 

A car step has been patented by Mr. 
Lewis W. Sheldon, of 1'!ew York City. Combined with 
a lower main step having vertlcal slots iu its riser is an 
anxiliary step with side pieces to pass through the slots 
when the step is folded, a strap hinge connecting the top 
of the riser of the anxiliary step with the lower main 
step. with other novel features, making ' a convenient 
folding step. 

A pinch bar has been patented by Mr. 
John S.  Yinger, of Manchester, Pa. The bit has a 
shank bearing against the under side of the bar proper, 
and a point or prong extended at approximately a right 
angle from the forward end of the shank, with guide 
Ings· and fastenings, tbe device being very simple, and 
intended to act without slipping when ice, snow, oil, 
etc., may be on the rail . .  

An injector has b�en patented by Mr. 
Ferdinand Brunbauer, of Vienna, Austria-Hungary. It 
has two concentric steam tubes, tbe inner one endwise 
movable. forming a steam way of ring sbaped section, 
adapted to operate a cut-off valve by tbe movement of 
the inner tube, in combination with a fixed conical valve 
for the inner tube, a valve seat on the tube, and means 
for adjustment of the tube, with other novel featnres. 

A car truck has been patented by Mr. 
Ferdinand E. Canda, of New York City. It is more es­
peCially for nse in mouuting street car bodies, and is so 
designed tbat the car body is mounted upon and sup­
ported by posts that are free to tilt upon their connec­
tions with the car trncks, providing for the more easy 
passage of the car around curves, and for monnting 
the two pairs of wheels farther apart, with other ad­

. vantages. 
• • •  

AGRICULTURAL INVENTION. 

A hay stack binder has been patented 
by Messrs. David F. Langhlin aud Charles F. Leslie, of 
Clyde, Kansas. It i" a cord or wire tightening device, 
adapted to be conveniently carried aronnd, and to be 
readily attached to the binding cords or wires aud take 
up the slack until they are secnrely tied around the 
stack, to prevent hay from being blown away or scat· 
tered by high winds. 

• • •  
:MISCELLANEOUS INVENTIONS, 

A weighing scale has been patented by 
Mr. George W. Craig, of Grimm's Landing, West Va. 
This invention provides a framework and weighing ap 
paratus designed more particularly for weighinll; heavy 
bodies, as raihvay cars and locomotives, loaded wagons, 
live stock, etc., and one which is of simple and cheap 
constructiou and accurate means fer adjustment. 

A composition to be used as a non­
conductor of heat has been pateuted by Mr. Nicholas J. 
Clayton, of Galveston, Texas. -It consists of cotton· 
seed hulls or waste treated with I/. solution of alum or 
its equivalent, combined with plaster of Pari. and com· 
minuted materials, and prepared for use in a manner 
specially described. 

A pie hol der has been patented by 
Mary Jory, of Salem, Oregon . .  It , consists of trays 
within a specially devised frame for holding them one 
above· the other, the frame being composed of a sirip of 
metal 'oent'twlCe at right angles, with its extremities 
parallel with each other and its central part forming a 
handle. 

A wire cloth delivering reel has been 
patented by Mr. Silas E. Ratekin, of Kansas City, Mo. 
lt consists of a vertical post to wbich is pivoted a roll 
holder capable of being turned from a vertical to a hori­
zontal position, making a reel for properly supporting 
such rolls for exhibition, and for delivering portions of 
the fabric therefrom. 

A camera stand has been patented by 
Mr. Thomas Powers, of Perryville, Mo. The bed is 
made capable of being raised or lowered and of being 
adj usted to occupy different angular positions, the in­
vention covering a novel construction, with certain au­
tomatic stops for operatiug the bed or platform and for 
holding it at its different adjustmeuts. 

A gr�ter cylinder has been patented 
by Mr. Sidney E. Smith, of Brooklyu, N. Y. lt is 
designed for grating cocoaimt, vegetables, and other 
substances, the cylinder being formed with numerous 
passages in which are inserted short plates of metal to 
form teeth, the device being cheaply made and very 
effective. 

A fire escape has been patented by Mr. 
Edward Suttou, of Brooklyn, N. Y. It consists of a 
frame provided with cleats and holding a ladder, to­
gether with rods, a pulley, shaft and drnm, with ratchet 
wheel, ropes, aud varions other features, which can be 
easily placed in readiness for firemen to !I8cerid - or · to 
lower persons from a burnIng buildiug. A trunk harness has been patented by 

Mr. Charles H. Vau Orden, of Catskill, N. Y. It is a An amalgamator has been patented by 
binding device for truuks, boxes, etc. , s o  made a s  t o  go Mr. Carl ¥. stolle, o f  Bel fevlle; Idaho Ter. It has 
around and have a tightening strap or rope applied for ' tapering cylinderjl" to facilitate .the- pu-ssage or taili/lgs 

from.one .pnd tc> the other, arid they are of polygonal eastly drawing the harness tigbtly. - . 
farm, to mlDse the taillDgs to be tjJrown from one plane 

The manufacture of emery forms .thll ' surface to another ,vith a force which promotes sepata­
subject of a patent issued to Mr. W illiam Ihue. It cOn. thin of the gold and its adherence to the'plates. 
sl.ts in lIrst burniug, then cooling and afterw",rd reduc- A fastener for �nvelopes, et!). " has been ing, iron ore or raw iron outcroppings, or material com· 

d ·  b patMted by Mr. Pan,I E. Gonou, of New York City. posed mainly of silica aud aluminum, an }lD sequent. 
ly separating and sifting it into different grades: 

The fastener consists principally of three parts, an 
elastic band, a clamp ,provided with prongs and lougi-A lubricator has been patented by Mr. tudinal slits, al'd a hook or'l>utton, the «lamll being 

George Rnpley, of Duluth, Minn. It is a novel form of secured to the flap of the envelope'· by pressiug the 
lubricator applicable for use in connecUon with fixed prongs throngh the material aud then bending them oo;.rings, having a cnp and piston with threaded stem flat on the inner side. 
:so arranged that by turning a nut the lubricating mate-
rial will be forced out to the bearing. 

A mantel cabinet has been patented 
by Mr. William C. Doscher, of New York City. The 
b/l8e is provided with sliding blocks in combination 
wi th ornamental corner pieces adjustably attached, 
whereby the cabinet may be made to fit a mautel of any 
width and always present a handsome appearance. 

A refrigerating device has been patent· 
ed by Mr. Henry W. Speigbt, of Brooklyn, N. Y. It 
consists of an inner receptacle !'round which the cold 
waste water from an ice box is made to circulate, being 
especially adapted for butchers' use in keeping meats 
cool at small cost. . 

A sand box for street cars has been 
patented by Mr. Charles Clark, of Brooklyn, N. Y. It 
is held beneath the seat, over an opening iu the lIoor of 
the car, in combination with a vertical and horizontal 
tnbe, and a valve under the control of the driver, for 
su pplying the track when needed, as in the case of 
freezing weather ot when the tracks are slippery. 

A paper box h� been patented by 
Mr. Johu F. Diemer, of Elizabeth, N. J. The box body 
haB lIap. which arc locked in place ou a metallic plate 
of peculiar constrnction, the box opeuing at one end so 
that it can be used siugle or with a sliding box for vari. 
ous pu'poses, especially for storing letters and other 
docnments. 

A curtain shade fixture has been pa· 
tented by Mr. Robert P. Trimble, of Oregon, Mo. It is 
for sustaining the curt .. in shade roller aud lambrequiu 
rod at the upper part of the window in such II mauner 
as to permit the same to be quickly applied or removed 
aud adjusted higber or lower, as may be required for 
purposes of better ventilation. 

A railway spike and method of mak· 
ing it has been patented by Mr. Thomas -A. Davies, of 
New York City. lt is a plate spike, ' with a general 
ta l1er for its entire length, and formed with a diagoual 
head, a tapering plate being first formed with a lIang" 
at one ecjge, and the blank then being cut into narrow 
,trips diagonally across from edge to edge. 

A bdck kiln has been patented by Mr. 
Lawarance Manning, of Nokomis, Ill. The invention 
consists of a draught pipe leading from the outside to 
the. pit, so as to concentrate the beat either in the cen· 
ter of the arch part or on both . sides of the kiln simul· 
taneously, for burning the bricks qnickly ill the centers 
as well as at the sides of the kiln;-

A chemical fire kindler has been pa­
tented by Hr. Nils Jobanaon, of Muskegon, MIch. It 

section, with other novel features. 
A machine for drawing metals has 

been patented by Mr. Heury R. Kennedy, of Ithaca, N. 
Y. Combined with a revolving . cup having a central 
aperture and a central annular receSR are bllolls held in 
the recess and placed alongside of each other, a die hav­
inlt a central apertllre and serving to hold the balls in 
place, and a fixed stripping plate having a ceiltral aper­
ture located above the die, with other novel features, 
making an improved machine for ·drawing Shellt metal, 
tubing, or wire. ; , An anti-fr�ezing' device ,for water Ripes 
has been patented, by Mr. Donald Mcllopald, of LOlli�. 
ville, Ky. Combined with 8, stationary case and a�. 
tached hollow base with valves connecting with .the 
water pipes, a lIoatill¥ weight is a�rariged to act on:a 
lever, while an air pipe connects with the top of the case 
with means for automatically admitting air on a fal(of 
temperature, tOgether with otber, novel -features, J;he:in- ' 
vention being an improvemllnt on' ii fonner' temperature 
alarm device of the saIQ,e· inventor. ,.' , . ' 
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T A B L E  O F  C O N T E N T S. 

1. ,Elegant Plate in Colors of a Twelve Hundred 
Dollar Cottage, with fioor {,lans, specifications, 
sheet of details, bills of estunate, etc. 

2. Plate In Colors, with specifications, estimate, 
and bill of materials, for a Southern Residence 
of moderate cost. An elegant design. 

S. Handsome design for a Library Building: 
4. Perspective view, �ith'fioor plans, for a Dwell-

ipg costing Five Thousand Dollars. 
. 

5. Drawing in _persp.JetUle, witb fioor plans, for a 
Cottage costing Thirty·five Hundred Dollars. 

6. Floor plans and. perspective for a Country 
Store costing Two Thousand Dollars. 

' 7. Perspective 'view ' and fioor plans for a Resi­
, dence costing Four Thousand J)ollars. 

8. A handsome 'Dwelling costing· Four Thousand 
Two Hundred Dollars. Perspective and fioor 
plans. ' 

9. Perspective and fioor plans for an Eighteen 
Hundred Dollar Cottage. _ 

10. Perspective view and lIoor plans of Grace Me· 
morial House, Providence, R. I . ,  a School 
House, and Nnrsery. Cost, Fonr Thousand 
Dollars. 

11. Suggestions in Decorative Art. 

12. Sketch for a Seashore or Beach Dwelling. 

NEW BOOKS AND PUBLICATIONS. 

SELECT POEMS oil: ALGERNON CHARLES 
SWINBURNE. New York : W.orth-

- ington & Co. Pp. 230. $1.50. 

Algernon Charles Swiriburne i� one of the most re­
markable-poeti'of the present' ".9:e, and rew have writ· 
ten more beautiful verse than some of the poems here 
prodnced. H� has many culturetl and very devoted ad­
mirers, who will welcome this c?llection. 

ELECTRICITY TREATED EXPERIMENT-
ALLY. By Linaeus Cumming, A. M. 
New York, 1887. D. Van Nostrand. 
,Pp. xiii,; 389, 

This work, designed for nse iu instruction in higb 
schools; IS to be higbly recommended. It gives an ex­
tremely clear view of the subject matter, w ith a number 
of illustration •. The cuts are many of them old friends, 

.... is neceS8�rj]y tbe case-, bu t  others are new, and all 
are apposi te and appropriate. After treating of magnet. 
iBID, static apd dypamic electricity, a concluding chap­
ter is devoted to abBOI u te nnits iu tbe C. G. S. system. 
A table of contents is provided, but no index accompa­
nies the work. 
CHOIX DE METHODES ANALYTIQUES DES 

SUBSTANCES QUE SE RENCONTIENT 
LE PLUS FREQUEMMENT DANS L'IN­
DUSl'RIE. Par Georges Krechel. Paris, 
1887. George Carre. Pp. 477. 

In this book the author proposes to furnish to prac· 
tical manufacturers methods for analysis of the general 
class of commercial products. His work is hardly in· 
tended for professional chemists. It gi ves one method 
whicb the author has selected as the beet for eacb analy' 
sis, so that the user has not to choose from a variety, but 
has a suitable process at once preseuted. The objects 
to be analyzed are trrated under the general divisions of 
inorganic and organic, and a great deal of ground is thus 
covered. Though the modesty of the author is discernl· 
ble in ·his preface, where his tendency is to restrict the 
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lIse of his book to otbers than expert chemists, yet we (5) J. J. R.-Make red copper or royal 
should consider the work a most useful laboratory com- copper by boiling the articles In a nitric acid pickle 
panion, often giving valuable hints toward a more ·  (nitric acid and water). It is not unusual to have insu-
elabonite method than the one prescribed. . 

lated material, that is. a condnctor, or capable of re-
TEN THOUSAND MILES ON A BICYCLE . ceiving electricity, electrified by ind uction du ring a 

By Karl Kron. New York, 1tS7. thunder storm, or if connected to tbe eartb tbrough 
(Published by author.) Pp. cviL , water pipes, gas pipes, etc., to become charged w ith 
SOO. the opposite electrical conditions from the thunder 

Our best recommendation of this work is to say that cioud. 
we find it very hard to convey any idea of its variety to a (6) J. B. H. asks : By what chemical 
short notice. The author has conveyed so much of his reaction do the fumes of burninv sulphur bleach apri­
very marked and interesting personality into every page, cots in drying? A. SO. + H.O= H.SO. +2H. The 
his reading and notes and views of men and things crOp nascent hydrogen combines with the coloring matter, 
out so profusely. the int.erest never tlags. Though osten- reducing it  to II colorless compound. 
sibly devoted to an account of ten thousand miles made (7) E. Mc. L. writes : Our brick house on his 'cycle, . .  No. 234." it is an olla podrida of endless 
variety. The matter contained cannot be estimated by sw.eats and destroys the paper on the walls. What i s  
the number of pages . · 'l'he small a n d  exceedingly clear the best remedy or best finish to use in such cases ? A. 
type makes it  contain the substance of three or four Brush· the wall over with a hot solution of % pound of 
Volumes of respectable size. His accidents with his castile soap in 1 gallon of water; let it dry for twenty· 
machine, from his first ride of one rod, resulting in a four honrs and. then apply a solution of % pound of 
broken elbow and damaged machine, the cost of which alum in 4 gallons of water. 
.ide he puts at $234, to the entanglement with a tow (S) P . R. w I"ites : 1. Please give me di­
rope on the canal path and the rnnaway of the mnles rections for amalgamating zinc plates for use in Smee 
with the 'cycle, are all graphically told and described at batteries. I have .an amalgamating solution that I made 
length. Chapters on other long-distance riders, a list of according to directions that I saw in a catalogue of elec­
his original 3,000 snbscribers to tbe book (copartners he trical goods, but I think there is something wrong with 
calls them), and a variety of other matter a:re included . it, for after plunging the plates (5 X l� X '"  inch) in it 
Those who enjoy thoroughly characteristic books will  till the mercury will flow about on the surface, they 
appreciate the one nnder review. Exhaustive indexes will not last in a Smee or Bunsen battery on open cir· 
of persons and things are contained also. cnit. They very soon become covered with a thick coat· 
TORNADOES : WHAT THEY ARE AN D HOW ing of a black substance, and waste away very rapidly. 

TO OBSERVE THEM, WITH SUGGES- Will yon please tell me w hy this is, and also whether or 
TH)NS FOR THE PROTECTION OF LIFE not they .can be so treated that they will not corrode in 
AND PROPER'rY. By John P. Finley, sulphuric acid diluted with ten or fifteen parts by weight 
U. S. A. New York : T he Insurance of water? A . We think the trollble is with YOlu zinc . 
Monitor. Pp. 196. $1. It is probably quite impure. Try immersing t h e  l ower 

The author, a lieutenant in the signal corps, gives ends of the zin"s in a cup containing a small quantity 
ns the resnlt of years' study and observation of It his c1a8s of metallic mercnry. The cup should be left in the 
of storms, i n  a sketchy and narrative form, with com. battery cell to continuou.ly maintain the amalgamation. 

• pilations of data from the Signal Service reports, and Amalgamated plates on open circuit are apt to give more 
many illustrations, a considerable number of which are trouble. Short circuiting for a while will often improve 
reprodnctions of views taken by instantaneous photo- them. 2. Also what is an " infernal machine " ? A. An 
graphy. The pecnliarities of some of the most memo infernal machine is a device containing an explosive or 

arable tornadoes are noticed, on the testimony of eye highly combustible substance, and provided with a 
Witnesses, and their destructive effects are shown by time exploder or igniter. 3. What is the cause of the 
several views of the ruin they caused. A chart show- beautiful play of colors in mother of pearl ? A. The 
ing the average distribution of these storms over the phenomenon is known as diffraction. It is the decom­
United States for many years gives, as the l ocation of position of the light by extremely minute grooves in 
their greatest frequency, a district on either side of the the surf"ce of the pearl. 
Missouri River, from Omaha to Kansas City, embrac- (9) F. B. asks : 1. Can you give me a 
ing portions of Iowa, Nebraska, Kansas, and Missouri. recipe for a good bichromate battery solntion ? A. Mix 
A small section just east of the sonthern end of Lake 100 parts of water with 1 2  to 20 of bichromate of potash 
Michigan has also been very frequently visited, as has in fine powder. Slowly add with constant stirring 25 
also a larger area in northern Georgia and Alabama, parts of oil of vitriol. If you pulverize the bichromale, 
and western Sonth and North Carolina, while in Vir· you should tie a cloth over your month and nose, as the 
ginia, West Virginia, and Kentucky such visitations dnst i f inhaled may produceulcers. 2. How can I make a 
have been quite infrequent. mould for casting battery zincs ? A. Cast battery zincs 

* * Any of the above books may be pnrchased in plaster of Paris moulds, or simply in clay, using a 
through this office. Send for new catalogne j ust pnb- model of wood aronnd which to forI]1 the mould . . 1\ 
lished. Address Munn & Co. , 361 Broadway ,  N. Y. ' How far apart shoul d the zincs and carbons be in ·a 

• I£S 
IDNTS TO CORRESPONDEN'rS. 

Name8 and Add re8" must accompany all letters, 
or no attention will be paid thereto. This is for our 
informat!on, and not for publication. 

Refere nces to former articles or answers should 
give date of paper and page or number of question. 

I n q u l rleJil not answered In reasonable time should 
'be repeated; correspondents will bear in mind that. 
Borne answers require not a little research, and, 
thongh we endeavor to reply to -all, either by letter , 
or in this department, each must take his turn. 

S l, e eial W ritt e n  I n formati o n  on matters o f  
personal rather than general interest �annot be 
expected without remuneration. 

Sclen tille Aln e l'ieall S U J ' p l em e n h  refen'ed 
to may be had at the otlice. Price 10 cents each .. 

Book8 referred to promptly supplied on receipt of 
prIce. 

JUi���:eJd 
o
:��b!f:

d
�xamination should be distinctly 

(1) M. P. R. writes : I have played on 
a B t1a� cornet over It year, and I have had considerable 
trouble with my lips, especially when playing high 
notes ; they seem to be very soft instead of being hard , 
which they shonld be. What will harden them? A. 
1.�ry �Qm.atic wine, which you can purchaRe from any 
druggist. The preparation is made as fol lows : Take of 
fm:, sage, byssnp, lavender, absinth, rose leaves, thyme, 
aud elder flowere, of each, 4 ounces. Digest for two 
weeks in 9 pints of claret. Then add tannic acid, alum, 
and wine of opIum, of each 9 ounces. 

(2) F. W. asks how to stop out pin 
holes · in a negative. A. Tonch tbem out wiLh a soft 
lead pencil. such as is employed by retouchers. 
Formula for a toning solution giving dark tones is as 
follows : 

Chloride of gol d ,  . . . . . . . . . . . . . . . . . . . . .  1 grain. 
Sodium carbonate . ,  . . . . . . . . . . . . . . . . . .  10 grains. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 0nnces. 

Use immediately after mixing. 
(3) L. F. D. asks (1) what Strassbur 

turpentine is. A. Strassburg turpentine is made of Euro.:i 
pean silver fir; it is much used in Germany, and any large 
druggist should be able to get it for you. 2. A good 
receipt to make an imitation of the importej gin. A: 
Dissolve 330 drachms oil of juniper in sufficient 95 per 
cent alcohol to make a clear liquid ; add to it 40 gallons 
French spirits 10 above proof, with 8 ounces orange 
peel fiavoring, 1 qnart sirup, and 30 drops oil of sweet 
feunel. , Brannt on Distillation gives many recipes and 
directions for making gins, etc. We mail it  for $2.50. 

(4) ' F. W.:·' · :B. asks : How l I lany pint 
ce!)s of the plunge battery deBcribed in SCIENTIFIC 

AMERICAN of August 20, 1887, page 116, connected in 
"'!ries, will rU!l.l!n Edj Aon 1 candle power incandescent 
lafuP,? ·A. :F6)ll' , cells ' would run a on� candle lamp 
b�i;Wlmtly;. f.2. AM �bont what is the ' electrom�tive 
fo<¢eJn .vo�t!to/:eacl;l cell when connected ,in 'l"ries ? 'A. E��)l <lelllui;&�' .. lectiomotive force of 1'00 voJt.s wh·en 
freshly cbarged . 

bichromate battery.? A. About � to � inch. 4. Will 
placing a carbon on each side of a zinc, or zinc OR ellch 
side of a carbon, give twice the current that II' single 
zinc and carbon produces ? A. It greatly reduces the 
resistance, which varies to a great extent in proportion 
to the areas of the plates that face each other. This 
improves the efficiency. 

(10) W. C. C.  asks : 1.  State how invisi­
ble pictures on glass are made, those that are brought 
out by breathing on the glass. A. The design is dr;wn 
by etching slightly with hydrofiuoric acid. See SUP­
PLEMENT, No. 378, for ill uBtration and description of 
the process. 2. Is there a preparation of l!'rench chalk 
used in the process? A. Drawing with soapstone or 
French chalk forms an alternative way of making the 
design. 3. Can compound be put on with rubber 
stamp? A. You might experiment with rubber stamp. 
4. Please give receipt for making a perfectly white 
slip, that will melt at low temperature, such as in tile 
kilns, etc. A. Take 3� parts fiint, 3 borax calcined, 
1 Cornish stone, � oxide of tin. 5. Do you think the 
following storage battery will work ? If so, how mnch 
current will be produced after storage? Lead shot in 
flat porous cell forming the negative pole and oxide of 
lead in same kind of cell  for positive pole, in a weak 
solution of snlphuric acid cells, 4 X 7  inches, containing 
one ponnd each, all iuclosed in wooden box. A. The 
resistance of your battery will be too high. 

(11 ) S. B. S. wants (1) a good and easy 
,eripe for making Seidlitz powdere in small quantities. A. The proportions are as follows :  Rochelle salts 2 

drachms, soda bicarbonate 2 scruples put these into a 
blue paper and· thirty-five grains tartaric acid in a white 
paper. 2. A recipe for making wax tapers. A. Wax 
alone being too brittle, the composition used is wax 8 
parts, white resin 4 parts, tallow 2 parts, turpentine 2 
parts. , Description of process of making is too long to 
g�· ve ere ; you will find it in the " Techno-Chemical Re· 
cei t Book, " page 388, which we can send you postpaid 
f , . $2.00. 3. A good recipe for making a stove polish. 4' Mix 2 parts copperas, 1 of bone black, 1 of black )bad, with sufficient water to make a paste. 4. How to 

1make the tooth wash called sozodon t ?  A. Take of po­
' tassium carbonate % ounce, honey 4 onnces. alcohol 2 

ounces, water 10 onnces, oil of wintergreen and oil of 
rose sufficiellt to perfume. 5. A recipe for m aking a 
plaster good for drawing, healing, and strengthening 
purposes? A. Consult the U. S. Dipensatory. It con­
tains recipes for many varieties of pIasters. 

( 1 2) J .  M. B. asks whether there is an y 
way of tempering 01' hardening a saw smithing anvil, 

. one that has been through a fire. A. If i t  has not been 
inj ured by being too long in the fire, so as to change the 
character of the steel by what is called burninl!', it can 
be rehardened ; but it reqnires the experience of a per­
son nsed to hardening. A good blacksmith shonld be 
able to do it. 

(13) H. F writes : I h ave a German sW 
.ver protractor 5 inches in diameter; graduated to � fe· 
grees, but the Iinlls are so ' fine that I can scarcely see 
them. Is there anythiifg I call . do to make them more 
clearY: A. Make a little paste of lampblack, balled 
linseed. oil, and turpentine, and rub if across the lines 
wIth the finger, wiping oJ! the excess from the surface. 

Or substitute vermilion for the lamp black, so as to get 
red divisions. If they are only fine and already filled 
with black, we can only advise a low-power magnifying 
glass. 

(14) A. R. asks the medical use of mi lk 
in hydrophobia. It has been said that i f  dogs have 
plenty of new milk, they will not have the hydrophobia. 
Is this the truth ? A. We cannot indorse the nse of 
milk for rabies in dogs. The best thing to do is to kill 
the dog immediately, when symptoms of the disease 
manifest themAelves. You will tlnd interesting articles 
on this subject in SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 63, 87, 125, 128, 137, 230, 276, 352, and 468. 2. The 
medical use of some of our vegetables. A. For the 
medicinal properties of vegetables you must consnlt 
some physician and works on materia medica. Their 
action varies with the temperament of different in­
dividuals. 

(15) C. B. asks : What cheap article 
should I nse to harden a body of plaster of Paris ? A. 
Mix with alum water. 

(16) T. D. desires (1) a recipe for curing 
deer skins so as to make them durable and pliant like 
soft leather. A. Wash the 'kin in warm water, and re­
move nil fieshy matter from the inner surface; then clean 
the wool wlth soft soap and wash clean. When the 
skin is perfectly free from all fatty and oily matter, ap­
ply the following mixture to the tlesh side : Common 
salt and ground alum � pound each "nd � ounce borax. 
Dissolve the whole in 1 quart hot water and sufficiently 
cool to bear. the hands ;  add rye meal to make it into a 
thick paste, which spread on the flesh side of the skin. 
Fold It lengthwise, the skin being quite moist, and let it 
remain for two weeks in an airy and shady place; then 
remove the past, from the surface, waBh and dry. W hen 
nearly dry, scrape the flesh side of the skin with a creB· 
cent·shaped knife. 2. Tell me whether a panther skin 
can be cured and the hair left on ? A. Yes ;  you may try 
the same as the above, or simply roll up with salt and 
alum rubbed well into the fiesh side. Care must be 
taken to clean" off all fiesh and fat, and the skin needs to 
he well pnlled and worked by a smooth and bl unt tool. 

(17) H. S. S. writes : A well is 700 feet 
from a house ; the land at the well is 25 feet higher than 
at the house. The well is 35 feet deep. Now, with the 
pump (common force pnmp) can water be taken fro m 
the well to the hOll.e, the pump being at the house ? A. 
It can. 2. Can ice be made on a small scale inex· 
pensively ?  How? A. No. It requires an expensive 
machine. 3. How can drinking water be kept cool in 
warm climates? A. By placing it in  unglazed pots, or 
in veRsels wrapped in wet cloths, in a shaded place 
exposed to the wind. The evaporlltion of the exuding 
moisture cools the water, as practiced in Egypt and 
the Indies. 4. How can I take ink stains out of linen ? 
A. ,':use a mixture of 2 parts cream of tartar, 1 part 
alJim ; pulverize together and make a strong solution 
in water, saturate the stain fur a few minutes and 
wash. If not entirely removed, a weak solution of 
oxalic acid lllay be applied for a minute, and wash. 

(lS) L. W. asks a receipt to make 
Worcestershire sauce. A. Mix together 1 �  gallons 
white wine vinegar, 1 gallon walnnt catsup, 1 gallon 
mushroom catsup, 30 gallon Mudelra wine, � gallon 
Canton soy, 2� gallons moist sugar, 19 ounces salt, 3 

ounces powdered capsicum, 1� ounces chutney, � 
ounce each of cloves, mace, and cinnamon, and 6� 

drachms asafretida dissolved in 1 p int brandy, 20 
above proof. Boil 2 ponnds hog 's l iver in 1 gallon of 
water,lIdding water a. req uired to keep up the quantity, 
then mix the boiled liver thoroughly with the water, 
strain through a sieve, and add this to the sauce. 

(19) E. A. L. asks whether borax, and 
also whether the silicates of sodinm and potassium, 
when fused, are decomposed by an electric current of 
not more than 20 volts pressure. What componnd sub­
stances (if any) resist, when fnsed, a current of above 
strength? A. An electric current of 20 volts potential 
will decompose any chemical compound under prope r 
conditions. 

(20) B. F. M. asks : What facin g  1II 1lst 
be uscd in moulding brass ill order that the castings 
shall be bright brass color when made? A. Use pulver­
ized charcoal. There is an art in producing bright color 
in brass castings, independent of the method of mould· 
ing. It consist. partly in timing the opening of the 
moulds and quickly cooling the castings in water before 
they have time to oxidize. 

(21) H. E. D. asks : With what size wire 
should the armature in eight hght dynamo (SUPPLEMENT, 
No. 6(0) be wound for plating, and how should the rna' 
chine be arranged ? A. Wind field with No. 8 wire 
until full an<\ armature with two layers No. 12 wire. 
Arrange in series. 

(22) R. O. desi res (1) the best receipts for 
stove blacking. A. Take 2 parts copperas, 1 part bone 
black, one of black lead, with sufficient water to make 
a creamy paste. 2. For stove pipe varnish. A. Take of 
a.phaltnm 2 pounds, boiled linseed oil 1 pint, oil of tur· 
pentine 2 quarts. Fuse the asphaltnm in an iron pot, 
boil the l inseed oil and add while hot, stir well and re­
move from the fire. When partially cooled, add the 
oil of turpentine. Some makers add driers. 

(23) J. C. S. asks the form ula for com· 
puting the horse power of ordinary cylindrical steam 
boilers. A.  The nominal horse power of boilers is the 
effective fire surface in square feet, divided by 12 for 
large boilers (over 30 horse power) and 14 for small 
boilers. The effective snrface is all the shell exposed 
to the fire or heat and two-thirds of the tnbe sllrface on 
the fire side. 

4) J G. Y. S. desireH (1 ) the most prac­
t'  al and economical proceeding for taking away the 

mell, taste, and color from olive oil. A. Add bone or 
blood charcoal in powder. shake well and filter. 2. A 
receipt that is practical and economical for making black 
varnish 10r machinery and stoves. A. · See answer to 
No. � .  

' 

(25) J. McN. asks how ulahy cells of 
Fuller's mercury bichromate at potassinm battery will 
he required to operate a circnlt of about two hundred 
teet which has on three bells ot . hiih resistallce, eigbt 

ohms each I think, and a clock arranged to open and 
close the circuit, also how mnch the battery should be 
increased to operate five bells. A. Five cells wonld 
suffice for the first case and eight for the secoud. OwIng 
to the high resistance of the bells, more battery would 
be advantageons. 

INDEX OF INVENTIONS 
For which Letter. Patent oC the 

United State" were Granted 

August 30, 1887, 
AND EACH BEARING 'I'HAT DA'I'E. 

I See note at end of list about copies of these patents.) 

Adjustable chair, J. B. Morrison . . . . . . . . . . . . . . . . . . . . 369,2115 
AdvertiSing chariot, Vogel & Watson . . . . . . . . . . . . . .  369,305 
Air brake, W. W. HanBcom . .  , . .  " . . . . . . . . . . . . . . . . .  .- 369,067 
Amalgamator, C. M. Stolle . . . . . . . . . . . . . . . . . . . . . . . . . . 369,135 
Angle iron, manufacture of, J. Davis . . . • . • . . . . . • . . 369,277 
Animal catcher, R. D. Chappell . . . . . . . . . . . . . . . . . . . . . 3ti9,2;{o 
Animal stock, D. H. Kathan . . . . . . . . . . . . . . . . . . . . . . . . . 36�,061 
AUj.!er, G. Merdian . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . .  *19,020 
Awning', store, J. W. Persohn . . . . . . . . . . . . . . . . . . . . . .  800,206 
Ax handles, machine for shaping the shanks of, 

C. E. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,262 
Axle lubricator, car, C. D. Flynt . . . . . . . . . . . . . . . . . . . .  368,987' 
Axle lubricator, car. E. Pynchon . . . . . . . . . . . . . . . . . 36b.ilOO 
Axle skei n ,  F. M. Watson . .  , .  . . . . . . . . . . . . . . . . . • . . .  861\ 142 
Axle, vehicle. C. C. Bradley . . . . . . . . . . . . . . . . . . . . .. . . .  .368,992 
Back band hook, A. N. Chandler . . . . . . . . . . . . .. . . . . . .  369,229 
Bag. See Mail bag. 
Baling press, C. E. Whitman . . . . . . . . . . . . . . . . . . . . . . . .  569,306 
Baling' press, l... Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .:HJ9,149 
Bar. See Pinch bar. 
Barrel cover 1 �. Moosburgger . . . . . . . . . • • . • • • . . . . . • • . . 368,957 
Battery_ See G nlvaniC battery. 
Bedstead, folding, C. W .  Peoble . . . . . . . . . . . . . . . . . . . .  368,9&J 
Bell cord coupling, C. H. Peters . . . . . . . . . . . . . . . . . . . . .  369,123 
Relt fastener, driviDIit, I. Newell . . . . . . . . . . • . . . . • . . . . 869,02:1 
Belt rest, W. R. Fee . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . 369,1'18 
Belt shifter and brake, combined, J. Casey . . . . . . • .  36H,228 
Binder, temporary, W. D. Ready . . . . . . . . . . . . . . •• . . .  869,207-
Bit. See Boring bit. 
Blackb0ard, S. C. Sessions . . . . . . . . . . . . . . . . . . . . . . . . u • •  368,9j6 
Blind stop, J. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3I)ll,231 
Blind. window, E. Louderback . . . . . . . . . . . . . . . . . . . . . .  369,254 
Board. See Compound board. Ironing board. 
Boat. See Sai l boat. 
Boiler. See Steam boiler. Wash boiler. 
Bolt head, ornamental screw, H. Riggin . . . . . . . . . . .  869,242 
Books, pamphlets, etc., leaf holder for, S. C. 

Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369,217 
Boot or shoe, C. }I-. Martine . . . . . . . . . . . . . . . . . . . . . . . .  869,068 
Boot top and man ufacture of the same, J. T. 

Gray . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . 369,240 
Borinll( bit or drill, F. C . •  l ohnson . . . . . . . . . .. . . . . . . . . .  369,248 
Bottle stopper, C. L. Morehouse . . . . . . . . . . . . .  368,958, S6S,Pb9 
Bottle stopper extractor, C. D. Quillfeldt . . . . . . . . . . 36J,046 
Bottle wrapper, E. Sherring . . . . . . . . . . . . . . . . . . . . . . . . 368,918 
Box. See Cigarette box. Coin box. F'are box. 

Mail box. Metal box. 
Brake. See Air brake. Car brake. 
Brake beam, Susemihl & Pungs . . . . . . . . . . . . . . . . . . . . .  !!69;213 
Brake handle, .1 . Cal meyeu . . . . . . .  , . . . . . . . . . . . . . . . . . .  i>6\I,227 
Brazing machine, N. H. Roberts . . . . . . . . . . . . . . . . . . .  36.Q,0i7 
Brick machine, P. B. Mathiason . . . . .  , . . . . . . . . . . . .  369,118 
Bricks or tiles, macb ine for cutting, Burr & .  

Stipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,9211 
Bridle blind, W. W. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . ... 36'9,127 
Buckle, J. H. Donahue . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . .  369,237 
Buckle, harness, Hill & McRae . . . . . . . . . . . . . . . . . . . . .  369,181 
Buckle, shoe, E. H. Alcott . . . . . . . . . . . . . . . . . . . . . . . . . . .  ii6.�,152 
Bustle, C. W. Higby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369,179 
Button, C. I. Richards . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 869,Oi6 
But.ton attachi ng machine, Merwin & Bennett . . . .  369,069 
Button, cuff, W. �1. Gillman . . . . . . . . . . . . . . . . . . . . . . . . . .  869,106 
Button, separable, F. Meyers . . . . . . . . . . . . . . . . . . . . . . . . 369,201 
But ton setting machine, F. H. Richards . . . . . . . . .. . .  369,2t1O 
Button, tuft, or ornament, H. A. Cables . . . . . . . . • . . .  369,220 
Buttons, machine for punching and trimming, J. 

Naylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.070 
Calendar, J .  A. GUyot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369,05t 
Camera stand, T. Powers . . . . . . . . . . . . . . . . . . . . . . . . . . . 369,124 
Can. See J.jRster's tack: caD . Oil or gasoline can. 
Can open er, W. J. Hammer . . . . . . , . . . . . . . . . . . . . . . . . .  3fm,108 
Car brake, S. A. Burns . . . .  . .  . .  . . . .. . . . . . . . . . . . . . .. . . ::!69,159 
Car couplin�, H. S. & 1. Covert . . . . . . . . . . . . . . .  ; . . . . . .  009,232 
Car coupling, C. H. Knowlton . . . . . . . . . . .  v . . . . . . . . . � .  S69,W1 
Car coupling, G .  W. J.jewton . . . . . . . . . . . . . . . . . . . . . . . . . . 869,066 
Car coupling, Lorraine & A ubin . . . . . . . . . . . . . . . . . . . . . 86!J,195 
Car cou plinll,  C. H'. H. Weisse . . . . . . . . . . . . . . . . . . . . . . . . 369,200 
Car, dumping, W. I.j. Davis . . . . . . . . .' . . . . . . . . . .. . . . . . . .  · 369,102 
('ar, freight, J. W. & U. H.  Aregood . . . . . . . . . . .. . . . . iJ(W,088 
Car platform, Livingston & Smith . . ' . . . . . . . . . . . . . .  369,292 
Car signal, cable, A. E. Cross . . . . . . . . . . . . . . . . . . . . . . . :300,276 
Car starter, M. G. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . a&.l,004 
Car startt:'r, D. Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36B, l Hi  
('ar step, L .  W .  Sheldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36�,12g 
CarR, end g-ate for coal , D. McKinley . . . . . . . . . . . . . . . 8&1,018 
Car&, folding and swinging gate for railway, J.  B. 

Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n69,284: 
Cars, operating device for the windows of railway, 

J. W. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  :)69,298 
Cars. weed cntting attach ment for railway, C. W. 

Ward well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,039 
Carding- engines, cleaning apparatus for, G. &. E. 

Jl.sh worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369,271 
Carpet sweeper, W. J. D rew . . . . . . . . . . . . . . . . . . . . . . . . .  369,04.7 
Carrier. See Cash carrier. Cash and package 

carrier. �h eaf carrier. Trace carrier. 
Cash and package carrier, H. M. W eaver . . . . . . . . . .  369,218 
Cash carrier, W. T.j. ''' alker . . . . . . . . . . . . . . . . . . . . . . . . . . 369,038 
Cash register and indicator, M. R. Longacre . . . .  � . .  800,193 
Caster, W. Livina:tone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  369,191 
Catarrh remedy, W. H .  rl'homas . . . . . . . . . . . . . . . . . . . . .  369,266 
Chain, watCh, H. Fritsche . . . . . . . . . . . . . . . . . . . . . . . . .  3f}!l,05.,) 
Chair. See AdjuEtable chair. Rail chair. Re-

clining chair. 
Chairs, sprinf:{ for base rocking, A. B. Stevens . . . . .  369.1a:� 
Chopper. See Cotton chopper. 
Chuck j·aw. J. M. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . S6S.�6..) 
Cigar bunching machi ne, M. A. Winget . . . . . . . . . . , .  009.145 
Ci�ar bund1ing machine, 1.  C. Caswell . . . . . . . . . . . . .  8&i,!l3� 
Cigarette box, Kinney & Butler . . . . . . . . . . . . . . . . . . . . . . 369,0&1 
Clasp or buckle, J. R. Macmillan . . . . . . . . . . . . . . . . . 369,067 
Clay crnsher, W. W. Wallace . . . . . . . . . . . . . . . . . . . . . . . 36'9,086 
Cleaner. See Peanut cleaner. 
Clock, calendar, E. W. Morton . . . .  � . . . . . . . . . . . . . . . . . 368,961 
Closet. See Hot closet. 

. 

.Clothes drier, L.'  iIopkin8�  . . � . ... . . ; . . . . . . .  ' . . . . . . . . . .  '�, 300,246 
� ... '-'G �  fastene'r, J. Maxwell . . . • . . .  ; .-. � . . . • •  .- . . . . ... ... . ,969,198 
Coffin Hd fastener, .]:. Maxw.eU . . . . . . .. . . . . . " .. . . .. . .  369,197 
Coin bOX, J .  G. Vlvioh . .. � . . . . . . . . � . . . . . . .  -. . . . . . . . . . . . � .  36!l;140 
pombo See Music box comb. 
Composition to be used as a. non -conductor of 

beat and for otber purposes, N. J, Clayton • . . • •  369,{I9\l 
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Compound board. A. F. Temple . • • . • • . . • • . • . . . ..• • • • . 369,218 
Conductor tip, S. S. Wheeler . . . . . . . . . . . . ... . . . . . . . . . .  868,\l8'1 
Cork holder, J. Je.t.er . . .  _ . . . . . . . . . . . . . . . . . .. . . . . . . . . .  369,OOiI 
Cotton chopper, W. T. Kelley . . . . . . . . . . . . . . . . . . . . . . .  369,2i9 
Cotton gin bru.h, C. W. Brl.J{g . . . . . . . . . . . . . . . . . . . . . . . 369,OU 
Couptlng. See Bell cord coupling. Car coupling. 

S.aft coupling. 
Cru.her. See Clay crusher. 
CrUshing machines, teed regullltor for,lD. March-

ailt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 369,117 
Cull' holder. C. E. Candee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.100 
Cultivator and harrow; combined. H. Deltchler . . .  388,936 
Cultivator tooth. W. M. Darrow . . . . . . .  , . . . . . . . . . . . . .  369.187 
Cnp. See·Oil cup. 
Cntter. See Feed cutter. Straw cutter. 
Cutting and bnrnlshlna- tool . J. P. I,ewls . . . . . . . . . . .  369.252 
Dental apparatus. M. H. Knapp . . . . . . . . . . . . . . . . . .  369.114 
DeJiial mallet and plngger. electro-magnetic. P. 

Helmer . .  . .  . . .  . . .  . .  . .  . . . . .  . . . . . . . . . . . . . . . . . .  . . .  388,948 
Door .prlng. J .  W. O·Daniel . . . . . . . . . . . . . . . . . . . . . . . . . .  869.203 
Doon, eases, etc.,  fastener for, V. S. Ketchum . . .  869,185 
Drain for .team or water mains and pipe •• selt-

acting. T. J. Richard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.002 

Draw bars. manufactnre of. J .  H. Simpson 869.263, 369.2&1 
Drawer. druggl.t·. weight. Hoda-es & Myers . . . . . . . 369,243 
Dress fitting model.· J. W. See . . . . . . . . . . . . . . . . . . . . . . .  369.080 
Drier. See Clothes drier. 
Drilling machine. portable. J. MolI'et . . . . . . . . . . . . . . .  869.ll1O 
Driver'. seat, P. J. Hatfield . . . . . . . . . . . . . . . . . . . . . . . . .  869.178 
lIlarthenware ve •• el., pre .. for. H. E. Merrill . • . . . .  :l68.956 
Edger, gang. W. F. Pari.h . . . . . . . . . . . . . . . . . . . . . . . . . . 869.025 
Egj{ beater. T. W. Brown.· . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.273 
Electric cable •• making Impervlou. the jOints of 

the lead pipe of. W. R. Patter.on . . . . . . . . . . . . . . .  i!69.121 
Electric generator. L. G. Woolley . . . . . . . . . . . . . . . . . . . 869.219 
Electric light •• Ireatlna- filament. for Incande.-

cent, E. P. 'l'hompson. .  . . . . . . . . . . . . .  . . . . . . . . . . .  369.26'1 
Electrical con ductor •• manufacture of. J. J.  Wil-

lIam.on . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869.]44 
Electrical dl.trlbutlon • •  ystem of. T. A. Edl.on . . .  :169.280 
Elevator. See Loa- elevator. 
Elevator. C. G. Otl. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  369,297 
Embroidering machines. fabric holding frame for, 

J. J. Ebneter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.105 
Bnd gate. D. L. E'underburj(h . . . . . . . . . . . . . . . . . . . . . . .  i!69.28.1 

Engine. See Hydro-pneumatic engine. Rotary 
eIlJiltne. Steam engine. 

Extractor. See Bottle .topper extractor. 
!!lYe bar •• dye for making. J.  F. Klng.ley . . . . . . . . . . .  869.014 
Eteletlng machIne. J. A. Hou.e . . . . . . . . . . . . . . . . . . . .  869,246 
Fabric. See Seersucker fabric. 
Fare box. T. Ekroth. . . . . . . . . . . . . . . .  • •  . . . . . . . .. . . . . .  i!69.00! 
Fied cutter. E. W. Rider . .  · . . . . . . . .  ; . . . . . . . . . . . . . . . . . .  i!69.209 
Feed trough. Morgan & Herr . . . . . . . . . . . . . . . . . . . _ . . . 369.022 
Feeder for boilers. water. J. Au.tln . . . . . . . . . . . . . . . .  368.9!'0 
I!·en ce. C. S. Hunter . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  369.(M)I; 
F�nce, picket, E. F. Sbellaberger . . . . . . . . . . . . . . . .. . . 368.977 
Fertllilzer distributor. B. F. Hancock . . . . . . . . . . . . . .  868.945 
Fifth wheel. W. M. Tbomp.on . . . . . . . . . . . . . . . . . . . . . . .  869.268 
FIle, letter. B. Lawrence . . . .  . . . . . . .  . . . . . . . . . . .  . i!69.065 
Firearm, magazine, R. S. Cba1f'ee . . • . • • • • • • • • • • • • • . • •  368,938 
FIre e.cape • .E. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.137 
}'Ire e.cape ladder. A. P. Wrigbt . . . . . . .  . . . . . .. . .  369.148 
FIre klndler. cbemlcal, N.  Jobanoon . . . . . . . . . . . . . . . .  369.� 
}'orget!, clntoblng device for. C. Hammelmann . . . .  369.177 
FotJ{es, cuver for heating, M. DeerinJ{ . . . . . . . . • . . . .  389,168 
Furnace. See Hot air furnace. Locomotive fnr-

nace. 
:Furnace. C. J. M. Hayna . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  369.285 
Furnnce grate. T. Kirkwood (r> . . . . . . . . . . . . . . . .. :. . .  10,8&� 
Furnace •• bot air dnct for •. H. B. Dewey . . . . . . . . .. . .  369.169 

Galvanic battery. J. A. Seely . . . . . . . . . . . . . . . . . . . . . . . .  369,1l34 
Gate. See End a-ate. 
Gate. J. H. Mill igan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :169.021 
�a. macblne. A. C. Swaine . . . . . . . . . . . . . . . . . . . . . . .  868.9S2 
Gllar . adju.table. O. E. Alden . . . . . . . . . . . . . . .  . . . . . . :l69.221 
qenerator. See Electric generator. Heat gene-

rator. 
Gla .. ; apparat.u. for beveling .mall pieces of. 

Pearce & Hulls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869.074 
Glas. cutting apparatu •• F. Buck . . . . . . . . . . . . . . . . . . _ a68,928 
G1as. pre •• lng and ornamentina- apparatns. H. 

Nortbwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :169.296 
mass. ruler for cnttlng. Dalley & Noell . . . . . . . . . . .  oos.996 
Governor, steam engine, 1.1. A • .  Halnes . . . . . . . . • . . . . .  369,24,1 
G.raln binder. R. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.172 
G rain .eparator. C. M. Gilbert. , . . . . . . . . . . . . . . . . . . . . . 368.939 

. Grain .eparators. counte"balance for. C. M. Gil-
bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d63.940 

GraIning com poun d. R. J. Adam . . . . . . . . . . . . . . . . . . . 869.220 
G rater cylinder. S. E. Smith . . . . . . . . . . . . . . . . .  . .  . . .  369,180 
U uard. See Trace and w hlWetree guard . 
Gun • •  pring. C. Alley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.]53 
Gun wa.bing apparatu •• A. Noble . . . . .. . . . . . . . . . . . .  388,963 
Hair cnrler and. crimper. combined. N. M. Sbow-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,036 
lIandle. See B[ake handle. 
Hanger. See Paper hanger. 
Harne ... L. C. Erwin . . . . . . . . . . .  . . . . .  . .  . . . . . . . . . . .  i!69,282 
Harne •• for .Ina-Ie hor.es. J. W. Jacob.. . . . . . . . .  869.058 
Harne •• • trap •• die for forming. F. B. Raymond . .  369.O:l1 
Harrow, E.· F. Stoddard . . . .. . . . . . . .  _ . . . . . . . . . . . . . . . .  869.300 

. Harrow and .eeder. combined wheeled. �<oel & 

Parton . . .. . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 869,()72 
Harrow. disk. G. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.163 
'Harrow, .prlng tooth. J. Long . . . . . . . . . . . . . . . . . . _ . . 869.116 
Harrow tooth holder • •  prlng. P. A. Spicer . . . . . . . . .  869,O:J7 
HlU'Vester. grain. W. F. Olin . . . . . . . . . . . . . . . . . . . . . . . .  368.9tU 
Harvester •• elevator apron for. F. J. Coddington .. . 69.164 
Hay rake. J. H. Jobn.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.060 
.Hay rake. hor.e. W. Klinker . . . . . . . . . . . . . . . . . . . . . .  86S.1l53 
Hay rake, loader, and stacker, J. Jeffcoat. . . . .  . . .  869,188 
HaY .• tallk binder. J.aughlin & I,eslle . . . . . . .. . . . . . . . . 869.251 
Heat generator and radiator. Smltb &. 1I1Iy . . . . . . . . . 869.L�1 
Heater. See Water heater. 
.Heatlnl{ apparatn •• G. W. Trexler . . . . . . . . . . . . . . . ; . .  869,304 
Heating apparatus. hot water. L. Hnntoon . . . . . . . .  36!l.28i 

Heel plate. F. H .  Richards . . . . . . . . . . . . . . . . . . . . . . . . .  369.208 
Hinge, D. King. Jr . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369.113 
lIog cholera remedy. G. W. Emigh . . . . . . . . . . . .. ' " 869.281 
Holder • .  See Cork holder. Culf bolder. Harrow 

tootb holder. Napkin holder. Pie holder. 
Pillow .bam holder. Scis.ors holder. 

HOOk. _ See Ballk band hook. Picture hook. 
Wbimetree hOOk. . 

. 
Ilorse holding device. C. F. Shore . . . . . . . . . . . . . . . . . .  869.082 
Horse power. J .  L. Record . . . . . . . . . . . . . . . . . . . . . . . . .. . 388,970 
Horses from kickingI!'. device for preventing. J ,' 

W. Moo .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.291 
lIot air f\\ruace. I •. 1;.. Culver . . . . . . . . . . . . . . . . . . . . . . . 369;100 
Ho& cl08et. _G. E • . Dil!:on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.9'.16 
lIydropnc'l.i,l/lllltlc engine • .I,. Ke.s1er . . . • . • . . • • • • . . • .  368,952 
lce;macl)ln.e for qutttng. D. A. Haines . . . . . . . . . . . . .  369.W 
Inlialer;J. Berkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368.991 
l!lb\'IlDg ILPR""'�ll •• JI. A. B. Hngoet . . . . . . . . . . . . . . . i!69.247 
InJectOi-. F. Bl;lnbaner . . .  : . . . . . . . . . . . . . . . . . . . .  : . . . . . 369,()97 

Lace making Implement, 1 •. a P.o.t . • • . • • • • . . • • • • • •  389.076 
Laitder. exten.lon. J. Jl:. Smltli . . . . . _ . . • . . • . .  ' . ' . . . . •  869.()8( 
Lamp. electriC arC, O. P. Loomis . . . . . . .  . . . .  . .  . . . .  i!69.1!N 
Lamp flhnilent.; m'snufactnre Of Incandeseent 

electriC, A. Bernstein. . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.091 
Lamps. mast arm for hanging electrIc .treet. F. 

H. Lacey. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  968,966 
Laster·. tac� can. T. )<'. Tyler.· . . . . . . . . . . . . . . . . . . : . .  a69.085 
Lat.ch and lOCk; combln\ld, A. R. Cu.lck . . . . . . . . . . . . i!69,1/45 
Land roller. M'. F. Bata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.926 
Lantern . Kelly & Follett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36Il.0I0 
Letter blank and envelope. A. Cox . . . . . . . . . . . . .. . . . . 369.27' 
Ll.J{htnlng arrester; E. A. Sperry . . . .  ' . . . . . . . . . . . . . . .  369.096 
Lock. See Nnt lock. Seal lock. 
Lock. L. C. Rau . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . . .. . . 369.080 
Locket, earring. or other jewelry. H. Vollmer • • . . •  368.984 
Locomotive furnace, A. Backu •• Jr . . . . . . . . . . . . . . . . . 369,l1i6 
Log elevator. G. A. Sanders . . . . . . . . . . .. . . . .  � . . . . .. . . . . . 368.976 
I.d)g •• m&chlne for removlna- bark from. F. M. 

. 
Purinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,868 

Loom tor weaving pile fabric •• G. Poole . . . . . . . . . . . 869,028 
Loom .huttles. tension rea-ulatlnll attachment for. 

P. Asbby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.089 
Lubricator. See Axle lubricator. 
Lnbrlcator. A. D. Kilborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369.260 
Lnbrl.cator. G. Rupley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36!l.I28 

Mall bag. 1<'. R. Huut . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . 869.111 
Mall box for newspapt'r •• E. A. Dubey . . . . . . . . . . <69,278 
Mantel cabinet. W. C. Do.cber . . . .  · . . . . . . . . . . . .. . . . . . . 300.108 
Measuring and wel.J{bing macbl ne. cOjn operated. 

H. Paddock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869,078 
Mecbanlcal movement. Coxe & Salmon . . . . . . . . . .  :J6J.23.'J 
Metal box. H. D. B. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,980 
Metal founding macbine. H. Tabor . . . . . . . . . . . . . . .  1169.214 
Metal plat ••• cooling. H. AIken . . . . . . . . . . . . . . . .. . . . . 369.lM 
Metal roller ... macbine for corrugatlna-. G. J. 

FrItz . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.2:J9 
'Metal •• machine for drawing. H .  R. Kennedy .. . . . .  369.'aOO 
Mowers or harvesters, cuttin� apparatu8 for, J .  

O. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,00; . 
Mowing machine. J. C. Bloom . . . . . : . . . . . . . . . . . . . . . .  869,226 
Mowing machine. T. Harding . . . . . . . . . . . . . . . . . . . . . .  869.109 
Mowln" machine. or harvester •• cover for knlve. 

of. J. O. Brown . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  869.G96 
Mn.lc box comb. Palllard &; Hecordon-Bulllger . . . .  369.258 
Napkin holder. J. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  968,9U 
Nut lock. L. Hus.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.007 
011 cnp. W. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.265 
011 or gasoline can, O. C. Tbompson. Jr. . . . . . . . . . .  a68,983 
Oller. E. L. Rand . . . . . . . . . . .- . . . . . . . .. . . . . . . . . . . . . . . . . . . .  369.125 
Oiling apparatu •• D. H. Hili . . . . . . . . . . . . . . . . . . . . . . . : . 869.180 
Orgulnette •• attachment for. R. M. I,owne . . • • . . . .  869.� 
Oven front. coke. E. H. Bradley. . . . . . . . . . . . . . . . . . . .  :169.994 
Packing. pl.ton. A. Berrenberg . . . . . . . . . . . . .  . . . . . . . .  869.093 
Paint, G. W. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.801 
Paper hanger. J. Randolph . . . . . . . . . . . . . . . . . . . . . . . .  , 869.029 
Peanut cleaner; C. W. Nlcbol.on . . . · . . . . . . . . . . . . . . . 36!l.07l 
Peil and pencil holder. combined. O. I •• Cheney .. . . 368.934 
Pen. fountain, R. Lockwood . . . . . . . .  . .  . .  . . . . . . . . . . .  869.016 
Pencil .harpener. W. N. Whele .. . . . . . . . . . . . . . . . . . .  369,270 
Pendulum power. D. Ger.teln . . . .  . .  . . . . . . .. . . . . . .  369.176 
Photograpbic camera .bntter • •  elf-tlmlng. C. P. 

Call . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368.1l8O 
PhotographiC In.trnment, J. R. Connon . . . • . . . . • . . .  869,165 
Pictnre holder. R. Cholnnaus . . . . . . . . . . . . . . . . . . . . . . .  368.994 
Picture hoo_k or banger. W. M. Brlnkerholf (r). . . . .  IO.fl62 
Pie holder. M. Jory . . . . . . . .  . . . . . . . . . . . . . . . . . . . .. . . .  :;00.112 
Pillow sham holder. adju.table, W. W. Jones . . . . . .  369.009 
·Plncb bar. J .  S. yinger . . . . . . . . .  ; . . .  , . . . . . . . . . . . . . . . . .  8611.150 
·Pi pe. See StOve 'plpe, - . ' ' . -
Pipe. device for bending. E. O. Daniels . . . . . . . . . . . . 369,166 
Planter . ..  eed, C. C. Henderson . . . . . . . . . . . . . . . . . . . . . .  369,286 
Platform. See (Jar platform. 
Post driver. E. C. Hnnter. . .  . . . . . . . . . . . . . . . . . . . . . . . .  368.!N9 
Power. See Horse power. Pendulnm power. 
Pre.s. See Baling pres •• 
Printing machine. platen. J. G. Sehorn . . . . . .  ; . . . . . .  869.081 
PruniDll .hears. J. N. Parker . . . . . . . . . . . . . . . . . . . . . . . .  869,205 
Pump. J. W. Hyatt . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . .  369.289 . 
Quilting macblne. J. Marhoell'er . . . .. . . . . . . . . . . . . .  S/i9,26Gi 
Rail chair or tie plate. A .  V. Du Pont . . . . . . . . . . . . . .  369.2i9 

Rail . girder. H. H. Littell .. . . . . . . . . .. . . . · . . . . 369.186 to i!69.189 
Railway carri8A'e, R. B. Hazard . . . . . . . . . . . . . . . . . . . .  $9,947 
Rallway 'rail and bed plate therefor. J. A. Elliott .. 369.001 
Railway .witches and bridge •• • Ignal for open, D. 

M. Fike . . . . .. . . . . . .. . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . .  869.001 
Rai lway •• rail for .treet. H. H. lJttell . . . . . . . . . . . . . .  869.190 
Rake. See Hay rake • 
Reclining chair. A. A •• run. . . . . . . . . . . . . . . . . . . . . . . . . . .  368.989 
Reel. See Wire clotb deliverIng reel. 
Refrigerating device. H. W. Spright . . . . . . . . . . . . . . . 369.182 
Refrigerator. B. A. Steven . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.212 
Regi.ter. See Ca.h regl.ter. 
RllR:isterlnj( apparatn •• A. Berrenbera- . . . . . . . . . . . . . .  i!69.092 
RegulBtor. See Speed regulator. Watch regu-

latOr. 
-Respirator. na.aI. R. O. MoMa.ter . . . . . . . . . . . . . . . . . . 369.019 
Ratort for the mixture of furnace gales. O. M. 

Simmons . . . . . . • . . . • • . • • • • • . . .  _ . . . . . . • • . . . . . . . . . • 0 .  888,979 
Roller. See Land roller. 
Rooftng attachment. O. M. Martz . . . . . . . . . . . . . . . . .. . .  36!l.26i 
Roofing compound. J. W. Dietzel . . . . . . . . . . . . . . .. . . .  .- 368.926 
Roofing plates. die for metallic. W. M. Norcro.s . . 869.024 
Rope securing device. B. Rowland . . . . . . . . . . . . . . . . . .  8Il9,079 
Rotary engine, A. H. Llnd.ay . . . . . . . . . . . . . . . . . . . . . .  369.258 
Sad Iron. self-beating. W. & C. P. Kratz . . . . . . . . . . . . 368.954 
Sail boat. P. F. Gaugben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369.17. 
Salting live .tock. devIce for. J. Babcock . . . . . . . . . .  869.100 
Sasb fa.tener. W. P. Dod.on . . . . . . . . . . . . . . . .  : . . . . . . .  368.9111 
Sa.h fa.tener. W. F. Morse. ; . . . . . . . . . . . . . . . . . . . . . . . . 868.960 
Sash flUltener. J. E. WolI . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . .  369.146 
Saw tooth. E, Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i!69,222 
Saw tooth. revertdble. J. E. Emerson . . • . . . . . . . . . . . .  368.999 
Saw trimmer. two. W. F. Pari.b . . . . . . . . . . . . .  , . . . . . . . .  869,026 
Sllwing out twl.ted .talr railing •• machine for. J. 

E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.983 
Scale. weighing. G. W. Craig . . . . . . . . . . . . . . . . . . . . . . . . .  869.284 
Scarf. P. Everitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869.308 
Sr.enery. device for hanging stage. J. FrIed . . . . . . . .  369.052 
Scl.sor. holder. I. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368.943 
Screen. See Window .creen. 
Screw plate. H. D. Barnes . . . .  . . . . .  . . . . . . . . . . . . . .. . .  :169.153 
Screw plate. N; H!'rrls . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.002 
Seal lock. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.042 
Seat. See Driver'. seat. 
Seersucker fabric. J. CumnOCk . . . . . . . ... . . .. . . . . . . . . .- 869,276 
Separator. See Grain .eparator. 
Sewing machine feed mechanl.m .  E. E. Angell .. . .  ':168,925 
Sewing l/!I'chines. pre •• er foot for. B. F. Warren . .  1169.141 
Shaft cf)u·pling. R. J. Stuart . . . . . . .  : . . . . . . . . . . . . . . . . .  008.136 
Sheaf carrier. J. )<'. Steward . . . . . . . . . . . . . . . . . . . . . . . .  368.98] 
Sbears. Soo Prunl"g .h .... rs. 
Sheet metal. ·ornamented. J. Wood ; . . . . . . . . . . . . . . .  369.147 
Shlp�s cour.e corrector. C. Rouget . . . . . . . . . . . . . . . . . .  368,973 
Shoe. bntton. W. H. Wood . . . .  . -. . . . . . . . . .. . . . . .  369.08'1 

Soda by ammonia, appal'!lotus forthe mannfacture 
10& of, A. Drolt . . . . . . . . . .  .-. . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  8811, 

Speed regn1ator. C. B. Barrett . . . . . . . . . . . . . . . . . . . .. . .  8l1li,272 
Spittoon. fonntaln. J. M. Fletcher . . . . . . . . . . . . . . . . . .  869,17' 
Spring. See Door spring. 
Stand. See Camera stand. Show· stand. 
Steam boiler. H; Swlhart . . . . . . . . . . . . . . . . . .  � . . . . . . . . . 869,302 
Steam engine. P. S. Rn.h .. . . . . . . . . . . .  ; . . . . . . . . . . . . .  388,97' 

Steam engine. W. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  369.033 
Steam engine. n. A. Tobey • .- . . . . . . . . . . . . . . . . . . . . . . .  869.303 
Steam enlline. rotary. W. H. Bright . . . . . . . . . . . . . . . .  988,927 
Stereotype plate flnlshlllg machine, LlOyd ... Par- . 

trldge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 369.192 
Stopper. See Bottle .topper. . 
Stove. base burning. W. J. Keep . . . . . . . . . . . . . . . .. . . . 368,1lIil 
Stove, ga •• J. B. Foley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868.988 
Stove grate. S. S. Webber . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,986 
Stove hole cover. H. C. Baker . . . . . . . . . .. . . . .. . . . . . . . .  869,(HO 
Stove. 011 or gas. J. H. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . 368.960 
Stove pIpe. C. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.211 
Stovepipe thImble. H. J. Merz. . . .  . . . . . . . . . . . . . . . . .  369.200 
Stoves. adjustable hood for cooking. G. Carlson . . .  889.161 
Straw cutter. Gilliland & lIunter . . . . . . . . . . . . . . . . . . . . 868.00 
Straw .tacker. A. B. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . 388,971 
Surfaces, prodnclnl{ ornamental. E. & B. Holmes. 869.244 
Swl1[e11ng and clamping joint mechanism, com-

ponnd, O. C. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  869.143 
Tablet. writing. C. Robln.on . . . . . . . . . . . . . . . . . . . . . . . .  368,9'12 
Teeth. tool for filling, A. Williams . . . . . . . . . . . . . . . . . .  988.986 
Telegraphic wire joint. D. P. Emminger. . . . . . . . .. . .  869,238 
Telegraphy. system of synchronl.m for. G. A. 

CaSBagnes . . . . . . . . .  . .  . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . .  388,931 
Telephone cables. te.t clrcnlt for. W. R. Patter-

son . . . . . . . . . . . . .  . . .  . . . . . . . . .  . . . .  . . .  . . .  . .  . .  . . . . . . . .  . . .  369.122 
Telepbone. electriC speaking. M. MarllD . . . . . . . . . . . 36!l,256 
Thermometer. recording. D. Draper . . • . . . . .  369.170. i!69.171 
Tile. J.  Baynes . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . _ _ _  • . . . 369.0lI0 
Tlle. lllnmlnatlng. J. W. Mark . . . . . . . . . . . . . . . . . . . . . . . 889.196 
Tire .hrlnking apparatn •• E. A. Oliver. . . . . . . . .. . . .  iI69,2O& 
Torpedo signals. device for operating. F. H. 

Treacy. . . . .  . . .  . . . . .  . . . . . .  . . . . . . . . .  . . . . . . .  . . . . . . . . . .  369.138 
Trace and wh!lll.etree IfURrd. L. A. Lasher . . . . . . . . .  369.06' 
'l'race carrier. G. Elbel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 868.998 
Transparency. J. Jacob.on . . . . . . . . . . . . . . . . . . . . . . . . . .  369.059 
Tray machine. W. Robert . . . . . . . . . . . . . . . . . . . . . . . . . . 869.078 
Treadle •• hand attachment for. E. H. Cralge . . . . . .  369,235 
Trimmer. See Saw trimmer. 
Trongh. See Feed trongh. 
Truck. W. J. Tanner . . .  .-. . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  369.216 
Truck. car. F. E. Canda . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.098 
Trunk and bnreau. combined. K. W. Eubank . . . . . .  369.000 
Trunk harneSB. C. H. Van Orden . . . . . . . . . . . . . . . . ... . 369,1S9 
Tube. Kelly & Broad . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  869,012 
Tnbe. and pipe •• bending. Kelly & Broad . . . . . . . . . . 369.013 
Tube •• device for bendIng. Kelly & Broad . . . . .. . . . . 369.011 
Type writing machines. copy holder for. Munro 

&; Mudd . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  968,96'1 
Umbrella or parasol. M. S. Snow . . . . . . . . . . . . . . . . . .  . .  388,980 
Valve, closet flnshina-. P. Harvey . . . . . . . . . . . . . . . . . . .  369,00:; 
Valve controller, thermometric. J. S. G. Cama-

chan . . . . . . . . . . . . . . . . . . . . . . .  . ,  . . . . . . . . . . . . . . . . . .  : . . . . 869.162 
Valve for feed water pipe. for stenm boller •• M. 

F. Kersey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869.002 
Valve • •  Ude. G. B. Stevenson . . . . . . . . . . . . . . . . . . . . . . . .  369.13t 
Vehicle wbeel. J. E. Nice . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.200 
VelOcipede, O. Lndewlgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.017 
Velocipede, Ice; E. F. Batchelder . . . . . . . . . . . . . . . . . . .  369.224 
Wall paper. Baer & Kraemer . . . . . . . . . . . . . . . . . . . .. . .  1I!I9.15l 
Wash boiler,. N. Rnben.t.e.lri. � "  . . . . :: • . ;;_;�"'� y ; . :� 
WatcbmBker's tweeiers. I •. Hinch . . . . . .  : . . ... . .. . . .  ::IiiI9.lS:k 
Watch l'el<nlator. J. w. aurd . . . . . . . . . . . . . . .  · . . . . . . . . . 869,006 ' 
Water hauter and clrcnlator, T. R. Cbase . . . . . . . . . . 869,1)43 
Waler pipes, anti-freezing device for. D. MoDon-

aId . .  . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  . .  . . . . .. . . . . . . . . . . . .  369,199 
Water. purifying. J. W. Hyatt . . . . . . . . . . . . . . . . . . . . .. .  869,188 
Water .upply .y.tem. C. H. Godfrey . . . . . . . . . . . .. . .  388,90\2 
Weeder; hand. H. W. McNeal. . . . . . . . . . . . . . . . . . . . .. . .  869.119 
WeIghing machine. automatic grain. O. J. Hart-

ley . . . . . . . . . . . . . . . . . . . . . . .  .- . . . . . . . . . . . . . . . . . . . . . . . . . .  368,9t6 
Well. clo.ed. J. Hamer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869,056 
Wheel. See Fifth wheel. Vehicle wheel. 
Whimetree hook. G. W. Hawxhnrst . . . . . . . . . . . . . . . .  869.110 
WhiP. E. B. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369.015 
WIndow, reversible sash. De Gnerre & De l.ono • . • 369.236 
WindOW screen. S. Roebuck . . . . . . . . . . . . . . . . . . . ... . . .  869.261 
Wire cloth delivering reel. S. E. RateklD . . . . . . . . . . .  86!l.126 
Wire, machine for bending and cnttlng. A. F. 

Fogelqul.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,. 369.0111 
Wire rod reeling macblne. H. A. Yonng . . . . . . . . . . . . 369.307 
Wire rope making machine. A. S. Hamdle . • • • • • • • •  369,0115 

.DESIGNS. 
Oarpet. J. L. Folsom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.666 

Hat rack, J. R. Palmenberg . . . . . . . . . . . . . . . . . .. . . . . . . .  IT.8iG. 
Lamp. P. E. G uerln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.667 
Lock case. ha.p. If. W. MIx . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.670 
Stove. magazine coal. D. G. J.lttlefleld . . . . . . . . . . . . .  li.869 
Table ware. J. Proeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.67b 

Type. font of printing. W. Barnhart . . . . . . . . . . . . . . . . . 17,665 

Type. font of printing. C. E. Heyer . . . • • • . . • . . . . . . • • .  17.668 
Wall paper. R. H. Pratt . . . . . . . . . . . . . . . . . . . . . .  17.671 to 17.6U 

TRADE MARKS. 
Braces and su.penders. Ron •• el & Bailly . . . . . . . . . . .  U.718 
Cotton and woolen woven fabrics. ChIna and Japan 

TradIng Company - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.701' 
Hair J-e&torer. Reuben'. Hair Re.torer 00 . . . . . . . . .. . 14.717 
Hog and beef products, Nebraska City Packing 

Company . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,712 
Hog meat. and lard. W. Gnn.tone . . . . . . . . . . . . . . . . . . .  14.710 
Knit underwear. G. T. Stoneman . . . . . . . . . . . . . . . . . . . . .  14,721 
Medical appJicance for u.e In cases of catarrh and 

.imllar diseases. A. J. Spinner . . . . . . . . . . . . . . . . . . . 14.720 
Medlelnal preparation for the'cure of dl.ease. of 

the blood and .kln. E. Ully & Company . . . . . . • • •  1'.711 

Medicine for cnring chills and purifying I.he blood. 
liquid. M. V. &; W. S. J. Green . . . . . . . . . . . . . . . . . . 14.709 

Stoneware for drul{gls);s' n.e. acid preot. Oliphant 
&; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �. 14.718 

Tobacco. chewlnlf and smoking. G. W. Gall & Ax. : :  U.m> 
Tobacco. chewing and .moklng, Sparger Bros . . • . • .  14.il9 

Whetstones, A. F. Pike ManufactUring Company. 
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Inelde l'qe, each In ... rilon - - - - 73 cente n. llne. 
Back Pa.e, e.Ch In ... rilon - " - 81.00 a line. 

The above are cljarges per agate line-about eight 
words per line. This notice ahow. tbe-wldth of the line, 
and i8 s.9t In &j(ate . type. Engl'avlng. may head adver­
tisement.' at the same rate per agale line. by measure­
ment. as the letter pre... A dvertisements mnst be 
received at, publication oWce as early u Thnrsday ",orn-
Ing to appe .... In next is.ue. . 

U N EQUA LED 
: For House. Barn. 

and all out-buildings'. 
Anybody can llut it on. 

PRICE LOW. . 
Write lor Sample and Book. 

148 BaaDe lilt •• New York Cltr.· 
INDIANA PA INT .. ROO F I N e  CO" 

SCIENTIFIC AME1uCAN SUPPLE· 
I::�CA1f�U�� �Weberru.r a�h&,�c��I� 
10 cents. Al&. to be bad of newsdealers In all parts 01 
the conntrY. . 

SEBASTIAN, MAY &, CO'S 
Jupmeil. Bcmr GuWDr 

LAT:EES�::e� 
ON STEAM BOILERS.-A LECTURE IN. J. M. Allen. del ivered In the Sibley College conr.e.'-
D�::� bO

I
�'fi.Jt·er��!�!f.nM�fgo��'��:g: 

Fraclure •• Toi\er explo.lon.. Contained In SOllOl"'I'II'IC 
AM E ltICAN SUP1'''E1IUNT. No. 3 :.3. PrIce 10 cents. 
To be had at thl. oWc. and fr9m all new.dealers. 

NAVAL ARCHITECTURE.-AN IN-
teresllng review. by Mr. R. Duncan. of the progretlll 
that has been made In thl. brancb of .cience during 
the last fifty years. Contained In SCIEXT lll'IC AMERI­CAN SUPPLBMENT. No. 389. Price 10 cents. To be 
had at tbl. oWce and from an newsdealers. 

EXCEI.LENT BLACK COPIES of atitltMI'Ifl writtt" or 
Mil.",. witb G"II Pen (or Type Writer) by the Patent 

AUTOOOPYISTLlfg��\1��.:.:: A UTOCOPYIST CO_. l66 William Street. New York. 

STEEL CHAINS.-DESCRIPTION OF 
M r. Oury·. process o r  mannfactnrlng steel chains from 
solid bars of steel .  wlthon� welding. Wltb 7 ljgnres. 
Contained In SCIl11NTIlI'lC A JD: ltI" AN l!UPPJoBMEJlT

l.
No. :SSO; Price 10 cents. To be had at this olllce and n-om 

aU newsdalers. 
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��ro��{i� l{�d�JJie:: "t��=)�� C'::=&�.£ 
ed Gold �I !ning Co. Contained In SCIENTI1I'JC A Ml1:lIJCAN SUPPLEMENT, No. 343. Price 10 cents. To be lU!d.at 
thIs olllee and

.
from aU new.sd.ealer8. . . '  

. _ . '  

S I N K I N G  M I N E  S H A F '.r S.--:-DE-
scription of M r. Platsch'.method of sinking mine shafts 
In watery earth by meo'ns of freezing. W ah 2 'Inlilrav­
inKS. Contaln�d In SCIENTIFIC AMERICAN SUPPLEMENT 
NO. 337. Price 10 cents. To be had aI thjs oIII.ce .and 
from all new.dealers. 

A SYNOPSIS OF ALL THE KN OWN 
An8!Sthctlcs. with theIr phy.lcaI aud phy.lo ! OKIca1 pr0-
pertIes. and an",.thetlc Value. By B_ W. RiChardson. 
M.D. Contained In SCIENTTII'IC AM ERIC A N  SUPPLII­
KliNT. Nos. 3 1 3 and 31 6. Price 10 cent. ·  each. TO be 
had at this oIII.ce and from al l new.deH lers. 
8000 Fine Black eopt"" .r Wrltlnc. D •• wl ••• III ....... 

FA  S T AUTOMATIC ��r�Swrt'f.to:�:: 
C 0 P I E R ·derful precision 

and rapidity. FA8T AUTOMATIc) C)O • •  8 New Cham ....... St .  N. Y. 

AN IMPROVED ARMY FILTER -DE· 
.crlptlon of a very ell'eotlve P<'rtable filter. devised by 
Mr. Malgnen for army n.e. bnt Iikewi.e adapted tor the 
u.e of Wine and spirit merchants and brewers. and for 

ll'�'?��o:l iE�m���iIl'I�II��i:���k�i�'=��llro: 436. PrIce 10 cents. To be had at thIs oIII.ce and from 
all newsdealers. 

. 

14.714 to 14,716 TUNNEL FOR FOOT PASSENGERS [N 
A printed copy of the speCification and drawing of 

any patent In the toregolng list, also of any patent 
I •• ued .Ince 186fl, will be furnl.hed from thl. olllce for 25 

Stockholm .--Deilcription of a dllllciIlt piece of tunneling. 
In which the freeung metbod was applied with sncce.s. 
r��r�Effl.�:."No<:'f��� 1W�ll1oA��Aa� 
this olllce and 1rom all newsdealers. 

. 

cents. In ordering plea.e .tate the nnmber ' and date ORNAMENTAL DESIGN. PRINCI . of the patent de.lred. and remit to MUDn &; Co . •  ll6l I d ractlee f B L WI 11' D Th ' eco d f 
Broadway. New York. We also fnrnlsh cople. of patel)ts � ::J':' of lectu...J> ;;; :hls �nb�eCt A'fsim..Jig· the �ln�1 
granted prior to 1866 ; lint at Increased cost, "" the upotj. wblch orn .... ent can be cn.trtbnted_. Wltb 6 111n .. 
specifications, not ,being prlnj;ed. mnst btl OOpli.d by �-=��O.�n:.m�I�'l8=�.II'I�t�E��rt�\::':li:e 

Inkotand • .  S. DILrU!lI{ . • .• • . . . . . • . . . • . . . . . . . . . . . . . • • . . . .  869.101 
Illinlating tel8lrn'ph cables, W. R. Patter.on . . . . . .  'at""':. 

Show .tand '? Case, J. K. Cleaf'y . . . . . . . . . ;: . . . . . . . . .  300.044 
Shilttle operating mechanl.m. rotary. '0: Porter . .  ·968.967 hand. - - and ·from all newsdealers. . . . 
Sieve. coal. Bartlett & Childs . . . . . . . . . . . . . . . ; . . . .  . ... 869.223 Canadian PatentB may now be obtained by the 

Iron. S!l<I Sad Iron, . Sl!loothlng and !Intlng Iron. 
. 

Ironing �Q&rd, SliPber &; Earhart . . . . . . . . . . . . . .. .. . . 369,210 
JOIDt. See Telegraphic wlre.jolnt. . 
K lt"hen' utenon. C. A. H •. Smlth. , . . . . . . .. . . . .. , . . . . . .  .- � u.oe:�er.eIloe,.B. U, .Aloott . . . . . . . . . . . . . . . . . . . � 

Signal. See (J&r .�aI. . . Inventors for any of the . Inventions !lamed In' the fore-
Smoke and spark conveyer tor locomotives. O. ' I going list,· provided they are simple. at ,, ' cOst o� ·  $4lI 

FltzI{erald. Jr . .  ; . . .  � '' ' ' ' ' ' ' ' .' ' . . . .. . . . . . .  0 >
" 

. .. . . . . , ' • •  3OO;ODO eaob. . If'COlDPllCated the:l108t'WnI be ,. Uttle mj)te. '· FOr Smootblnl{ ' anti flutln/l Iron< OOlltbliled, .,w. Ti . :  18ft 1nstJ'uI:tlOnti adIlresR MnrilI · . • Co�; iIfIl Bread';a,.. -Ph.Q'.� .... .. . " . . . , . . ...... . ; • • •  ; �  . . . ; . . . .  , . . . .. .. -.1I!f . 'Nirir 't"otk:,  Of.8er t01'e1lrn: PIoteDta Jaa7 a18O be obtabied. 
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IDWARDr PRA�TI�AL ITBAM 
BIOIIEER'S GUIDl 

RECE N TLY PUBLISHED. 
The Practical Steam Engineer's Gnlde In the DeSign, 

��r::�
t
!�':! .g�.:nMr�m:��':.�Wte::��:��?�':,'3'! 

ers, Injectors, Governors, Indicato1t PI�ton8 and Rings, 
=��; J;���n

a��:t=�l':':: -3; ��o�;"E�w��a� 
Author ot -, A Catecbism of the Marine Steam Eng ne," 
etc. m"strated by 119 enlO"avln,.s. 3d edition, revised 
and corrected. In one volume. 12mo. 420 p&8es, 12.50, /Tee of 1JOBt_ to an'll add ..... '" tM world. . 

Abstract oC CORtents. 
Introdnctlon. Chapter I. Standard American Statlon­Nt Enl<ineo. II. Standard American 8tatlonary Boilers. 

Yoi�;:.n1�? st.r::�!:;d�!���eA S��tu�::r
i
l!J��i��� 

V. Standard American Steam Fire �nglnes. VI. Stand-
;����c:: G��'!,�orr."

m
l'�: T:el�ie!.';l.

e
��o�ne Yn�t 

cator. X. Slide Valves. XI. The Piston and its Rin,. •• 
XU. SafetT Vaives, their Antecedents, Invention, His­
tory and Calculation. XIII. Steam Gauges. XIV. Prac­
tical Notes on the Management of Stellm Engines and 
Boilers. Index. 

BY THE SAME AUTHOR. 
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UWt�; d;S:J''f:erlcan· Marh.e ·En.ineo. ·Boil:;� 
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nent En,.lneers and Marine Engine Builders In the 
���

e
:..�r:�ora1fl �:.'t�7 �t,:var?s. I�lu.tr�ted \l� 

A Catechism of the Mo rine �team ICn.lne. 
For the use of Engineers, FIremen and M.echanics. A 
Practleal Work for Practical Men. Dlustrated by 63 en­
JO"8vings, Including examples of the most modern en .. 
I!lne�. Fifth edition. l2mo. 4U pa,.e., • $2.00 

IF'TM alJot>e or an'll nf 0 .... BookB 16Dt bll maa fru of Postage, at tM pubUOa«on. price8 to an'll adcIrtaI '" tM 
toorId. 
ztrc='7.':J =:::;;,60n::n 4to, ��� 
Hntftu _ free of t>OStage f,f) a"" o.::fn anv part of tM fDorliJ who wfll ,..,.,.iilh ... wUh hili adilrea. 

1F'0tw tUW reviB<d CatolOf1U8 oJ l-'ra<:tical and ScientqIc 
. BOO1co, 80 _. 81-<>. as well as a cat� of _ on 

lit_ana th6 SUam BRjI(ne. Mocllanlc8, Mac"'�, an4 
D"""mical �.ng. and IS catallIfI!U of B001cB .... 01"" lInalRiering, BrIdge _Ing. strength of Materials, BaU­
�ad CcmBtruct� MId oth6r Oatalof1l'OB. tM wllD/o � ���I):" a':,::�':!::i:..:� t:"w::t:!:� � '/umllfi,hu addrea. 

ME N R Y  CAREY B A I R D  .. C O . ,  
INDUSTRIAL PUBLISHERS, BOOKSELLERS & lIIlpo UTERS 

818 Wa l u u t  �t., Philadelphia. Pa., U. 8. A.  

R U B B  E R  B E L T I N C ,  P A C K I  N C, H O S E .  
·014 ... , a.4 Laqeat ... llfaGtu ...... lD the Unlktl llf.tee. 

VULCANIZED BUBBER FA BRICS 
For ltIechaDleal PurPOM" 

..&.:I.r Brak.e :&:o_e 
A Speoialty. ,., 

R U B B E R  M ATS, 
R U B B E R  MATTINe o • -. . . 

A N D  STA I R  T R E A DS. 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. �OHN H: CHEEVER, rnas.. Branche. : 167 Lake St . •  ChlC&jlo ; 008 Chestnut St .• Phlla. 52 Summer St., Bostou. • •  D. (''HEEVER, Dep y Treaa. AG ENTS : PERSICANER & CO., Plckhuben 5, Hamburgh. 

CONCRETE. -BY JOHN SLATER, B.A 

�tl.\'rJ':-���� ::,.rg: \'l,� ::"°E�e��J.,1:�� r:a�:� 
rIa.l 10r that purpose. Early use of concrete as a bnnd­
Ing material. Valne of concrete. M llterl • .}s of wblch 
="m:"t�����es�:e�':.,�ng�'ilXi�

n
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Cd In !'C1ENTIII'IC AMERICAN SUPPJ. F. M ENT. No. 339. 
Prill<> 10 cents. To he had at thlB ofIlce and trom all 
newsdealers. _CLARK'S NOISELESS RUBBER WHEELS 

N o  more i!lpllntel'ed Fl oor •• 
Different Styles. Cata loa;ue Free. 

GEO. P. C l .A IlK. 
Box L. Wiudaor Lock., Ct . 

COMPRESSION OF AIR.-DESCRIP-
tion of M, SBrs. Dl1bol. & Francois' Improved air com­
pres.lng machine, devised for the use of the larger In­
il1IJ!tries and 10r mining r.nrposes. With 8 figures. Il Ins-
�:�n!��n ad'&'::��c 'i�I:::ic!�v;J��L1�':�N���J: 
.43lJ. ('rice 10 centB. To be had at this oillce and frolll 
au newsdealers. . 

, . . . . , / T I ITH T&S L ACK BARWI �l �cH I �J [oy 
g I A S F E.  I A LT I I. !) ,  

- --= �  J U ri N  G R E E N W () O D  (U� O  R O C H ESTER N Y  
AIR, PURIFIC ATIO N OF. - BY D. 
I'rInce. M .D. An experimental Btudy io re atlon to the 
remova' trom the alr of the dust or particu 'ate materlal. 
r:f.,J:,cU��s
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To S kate M a n ufact u rer s .  
Patents No. 286,199 and �7.I911 are for saIe. Corre­

spondence solicited. Addre!s 
R. O. HINDLEY. Raolne. WI •. 

OTTO C A S  E N C I N ES. 
Over lIO,OOO ,"old. 

Horizontal . . . . . . . .  Otto • . . . . .  Gas Engines. 
Vertical . . . . . . . . . . • .  Otto • . . . . • .  Ga. EngIge •• 
Twin Cylinder • . . . .  Otto . . . . . . .  Ga. Engine •• 
Combined . • • • . . . . . .  otto . . • . . . .  Gas Euglnes and Pumps. 
Combined • • • • • • • . • .  Otto • • • . . • .  Gas Engines and Dynamo •. 

OTTO GAS ENGINE WORKS. 
CHICAGO. PHILADELPHIA. 

New York Alreney, 1 S Vesey Street. 

ROCK BREAKERS AND ORE CRUSHERS. 
We manufactnre and supply at short not.ce and lowest rates Stone and Ore Crushers. con­

ta.lnlng the invention described In I..etters Patent Is.ued to Ell W. Blake. June 15t.h. 1858, togeth­
er with NEW AND VALUABLE IMPROVEMENTS, for which Letter. Patent were granted May 11th 
and July nh, lsaJ, to Mr: S. L. Marsden. All Crushers supplied by us are constI:Ucted under 
the superintendence of Mr. Marsden, who, for the psst twenty years. has been connected with 
the manufactnre of Blake Crnshers In this countn: and England. 

F '\ RRE L FOUN DRY A N D  M A C H I N E  CO . ManllCra'
k

A n "nula, Conn. 
COPELAND & lIACON. Alrent., NEW Y O lt K  aud PH I L A D  LPH I A . 

Shafting and. Gearl·ng Textile Maohinery, 
, ELEVATORS, ETC. 

BABBIT and ANTI-FRICTION METALS 
I THOS. W O O D  & ( :0. 

��d Rnd Wood �t •• , 
Phi ladelphia, P, .. 

HOO C E ' S  

THE GREAT AQUE DUCT OF NEW 
AS MANUII'AC'ruRlID BY 

York Clty.-Lengthy and V6lT complet;e acconnt o! the E .  A ·  C. DU PLAI N E ,  
Universal AnLle Union 

PATENTED. 
f::t aqned�ct now belng hunt� the ' ltY Of New YOrk. · 84, & 66 !!lO. · CA NAI. I'IT CHICAGO ILL 
lal�T'I,:e ��E��ric·nIl"�BlCl� 6s'ir��:':T,

��: XXXX Nickel Babblt (pat.l W"";"ted 211 per ct. 'NiCkel: 
!i3S and ii tiCl. Price 10 cents each. To be had at thls i  XXX Nickel Babblt (pst. Warranted 15 per ct. Nickel. 
bIIlce and from all newsdealers. XX Nickel & Copper Babblt. Warranted 5 p. o. Nickel. 

X Genuine Copper Babblt Warranted 15 p.c. Copper. 

W Encyclo-E Diamond L BoOkfi-ee'L 
. pedia of Drill. and 2SC. for 

700 Engrav Lightning mailing iL 
ings of Hydraulic American 

W E L L  WELL 'Well 'Works, 
T O O  L S, . Machines. J.urora, m, 

'1'0 Introduce our Solid Gold and Sliver Watches, Jew. eJ�, &c.uD.ud to show new c11stomers that we are tbe f:.Td� ��y;.m J�� =r.;:r:n� �a::ctbl�=� 3::'1" opsn race, IInely IIntsbed, smooth " ....... ,..bleh look ana Wear like solid silver with an extra. Jeweled e:z�nsloD b&iance lever imitation Elgin movement. _action 
1Pk��;'i.�

o
:rr�":""'!i.d elfamlne thll watch hsfore paylntr foroame. we will send 1$ C. o. D. , subjecli to fuJI exam.nation If IiO cents Is sent in advance as a .... .....- vf JrOOd falth, · tsJiO  to be "aid at exp ...... GtIIeeI· or If 14.00 toll amonnS II sent with order·we will I!' . lt�a Fine. -Gold Plate Chain and Cb ........ . - L ·  CO WhOlasale "-elltn'. ' .  . .  ., 1011 .. ... _ III-., ........ ",a� .QataIQaUe . ""-- . .  

tA ��'!,':.
I
:i'i,�?P:B:���1�}a :;���';rs as real Genn-

ine). 
B J.ubrleatlng B .. bblt (Ab80rbs the 011 well). C Adamantine Babblt. very hord, journal pollshe •. 
No. I Hardware Babblt, a fine quality and good wearing. 
�g: � ��g:�r..rt:�tif.!'b'h?tillnary cheap Babblt. 

PLUill BAGO DA DBIT!;!. 
No. 1 Plumbago Metal. I No. 3 Plumbago Metal. 
N

�;h�;�
u
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e
��talS canno�°j,: �!��I:,':f��

e
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prices. They require but IIttIe oil athlllhspeed. and I wlll 
deliver them in boxes of 65 or 126 lb •• re •• Freight, Cart-M:lr �::ftf: &c. Try them, ,:�':,�n'::I�

o;.i,;i��f 

COLORS. OOMMON AND POISONOUS 
-A tIIhle shOwing the composition of some of the pig­
ments in common uoe, with a classification of the latter 
�,::�gol'�:��c"1:" FuC�i

s
.;N�.0:��R1��

n �!Cfu 
cents. To be had at thl8 ofllce and from ail new8l1ealrs. 

� SUPERIOR 
Stationary Engines 
wl l h  PlaIn and A u tomat­
Ic ( ! U l -ofl". Vertical and 

, H orlzoll t n l .  . Penna. Diamond DrIll Co., . . BIrd.sboro, Pa. 

rEB-FEVl' 
NEWSPAPER FILE 

The Koeh Patent FIle, for �n,. newspaper&. IDlIII8IIInas. and pamphlets. has 1:Ieen recently Improved and'prioo redu_. liubscribers to the SCIENTIlI'IC Alf. BJUCAN and SCI�NTIII'JC AMERICA" SPPPLEMENT can bf, 
Z

lied for the low price of $1.50 by ma.ll. or 1I.25 at the ,,�cpa&'�Rl�'rNv;., �ar
d
lrd��C: every one who wiShes to preserve tl:, paper. Addre .. IIUNN & CO . •  

Publl8hers ScIE "l'IlI'lC �..ur 

Combining an elbow and 
union, and can be set at 
any angle at which it is de­
sired to run the pipe. < 
Ianufaetaren ... Wbol •• le " ... ts, 

ItOLLBTOBI KACHIBI CO., 48 Water st., rITCHlnG KASS. 
TilE USE OF TORPE DOES I� WAR. ­
�J;
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��:.,t':,e�d t,\':�tWri'; t�� EI'i.r,t.
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nse In all naval services. With 3 plate., con­
tulnln,. many tIgnres . Cont&lned In SCI E N T I F I C  A ME I I I­
CAN SUPPL�MENT. Nos. 336 and j)31. Ten cents 
each. To be had at this oillce and from all newsdealers. 

VOL� EY W. M. ASON " CO •• 
FRICTION PULLEYS CLUTCHES ann ELEVATORS 

PItO V I l) E N CE. It. I. 

HISTORY OF THE ELECTRICAL A RT 
in the U. 8. Patent Omce.-By C. J. Kintner. An Inter­
ebtlng history of the growth of electrical science In this 
���{l in a;0���:g�

s
o2M

o
Wa'ie':.� �,:0�!'l:R���"f: 

I:!CIE N TIII'IC AM EIDCAN SUPPLEMENT No. :)44. Price 
10 cents. To be had at this ofllce and from all news­
dealers. -- .. _-_. _---------

S C I E N T I F I C  B OOK 
C A T A LOC U E, 

d UIST PUBLIISH ED. 

I�':O��: .;':��r�n&:.
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l
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mailed iree to any address on application. 
MUNN & CO., Publishers Sclentlflc American, 

361 B roadway, New yo ,·k. 

THE B!R!GW!N!TB STIWI JUKEI' 
Fpedwater Boller and Purlfl ,.r. 
Bolls the feedwater. Keeps the boIler clean. 

SaTes boiler repslrs. Saves from 15 to 40 per 
cent. of fuel. La.rge heat.ing. surface. No ra­
dIating 8U'1ace. No back pres.ure. Thor-
�l:fe�

y 
oU;!�r&o�: :!�

au
3!;,,, Si��frc��r�

ur-
W.M. BARAGWANATH &; SON. 40 West 

Dlnslon Street Chicuo. Dl. 
JAS. ·B. CROUTHERS, M. E. ,  General East­

ern Manager, ill Liberty Street. New York. 

� New Catalogue of Valuable Papers 
contained In ScIBNTIlI'IC AJlIlRlC AN SUPPLIIIUlNT Hnt moOf c1oarrIo to any addretl8. ' 

lI UNN .t CO • .  ItO BroadwaT. N. Y. 
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FOOD ADULTERATIOIi 

AND ITS DETECTION. 
By JESSE P. BATTERSHALL, Ph.D., Chemist U. S. Lab­

oratory, N. Y. Intended for ChemiSt.., Health omoe� 
K����

cI
W�::'h:.!i 

i
�:r��: �� t::aY;:i�Ya�� fY��lr:.. 

trated by 12 photomicrographic plate.. 328 pages, 8vo, 
cloth. ts.50, postpaid. 

De8criptWe 0VcularB an4 catalogue on AfJfJlication. 

E. & F. N. SPON. 35 MURRAY ST., NEW YORt 

% 1'11" F 0 � JM: .A. or  I ON }I'or l; ".'r" 0.' ""'h'lun l ' I  .... p ... 
Van Duzen's Patent Steam Pump � No Packln,. or Oil. � Is 
Requires No Repslrs o. SkiJI. Reli-

No care or Attendance. able. 
Can pnmp any klod of liquid ; ever 
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of Iron ; all sizes to 6 Inch discbarge i 
prices from $7 upward · capacities frOm 

IOIJ to 211.000 ganons per hour. State for wbat purpo.e 
wanted aud send for ClLta.logue of .. Pumps." 

V A N  DUZEN "" '1'1 F'I'. Cinei un ati , O. 

Propo.al. Cor Steel Gnn-Forgl llgs Co .' the Navy. 
NAVY DEPAR'l'MFlNT. 

WA SHJNGTON, August la, 1887. 
Sealed �roPo8al8, from domestic mlUlufacturers of 

Cli."�h t�. f.�A'lI� �':;����\";,�I�t��f!d��';,'i!�y!�:
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accordance with drawings and .peciflcstiono prepared In 
the Bureltll of Ordnance, will be received at the Navy 
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be opened. 
The kinds of forglnp;s required and the estimated 'luan-
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together with blank forms of proposu.ls and of contract, 
and co!Ae. of the drawing. and any other information 
desired, can be obtained on application to the Bureau of 
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whole. No proposal for less than the whole wuFbe en­
tertained. nor will &oy proposal be considered unless 
accompanied bi sat.lsf"ctory evidence that the bidder 10 
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specUlcatioDs, and must 8uccesISfuily pass the required 
In,�¥,-:'C;��c�1!rt�derwlll be required, within ten days 
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later than December 31. 1887, and not Ie •• than one set 
every twenty-one days thereafter. and t .. complete the 
deliveries within fifteen month. from tbe date of the 
contract A bond. In 1> penal sum equal to 15 per cent. of 
th
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check, payable to the order of the Secretary of the 
Navy, ln an amonnt not Ie .. than 5 per cent. of the total 
amount of the bid. Check. of unsucces.ful bidder. will 
be retnrned within five days after the bids are opened. 
The check of the successful bidder will be returned 
when he .hu.ll have executed the formal contract· and 
furnisbed the requisite bond. In ease of h18 failure to 
comply with this stipulation, the check will become the 
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}:�'iipllcate. enclosed in envel-

opes marked .. Proposal for Steel Gun-Forgings." and 
addressed to the Secretary of the Navy, Navy Depsrt­
ment, Washlnglon, D. C. 

'l'he right is reserved to waive defect. In form and to 
reject any or all bids. 

WILLIA�";':':;l�k'�"II; 
Proposal. Cor I!Iteel-ca8l G u n s  for. t h e  :N av)'. 

NAVY DEPARTMENT, 
WASHINGTON, D. C., JwntJ 28. 1887. 

Under authority conferred by the act of Congre88, ap­
proved March 3, 188i. maktn� an appropliation " for· tne 
���

C
:US:n

e
e':i��i��:�h�

t
�y:���;::�t;t:�:���?gf

h
d���� 

��e
m
:F��:!%:a�: ����

l
�����e

b
��

f 
c����1:

e
i:e�fb 

sealed proposals from domestic manufacturers, to fur-
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pletely flnlshe:i six-inch; breech-Ioadln,.. high-power 
rifle cannoD, made from unforged castings, one of Besse.. 
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Ings tor such cannon ... of the same material, respectlvel:!", 
to be finished by the JJepartment In accordance with the 
bidder's de.ign. 

• * • • * • • 
,.:..

o
·!!!':ayri::�

i
��!g

r
C�.::I�t:A

ll
a�� t��e f��c��!!�Jft; 

���:ty��i'it:.-��!'h'le�
s
t�:a���

e
<1"..,W- :�tt���i��' J�!l 

titled " an act making apPl"Or,riations for the naval ser­
vice for the fiscal year end ng J une thirtietb, eighteen 
hundred and eight:!"-seven, and for other purposes." I �'or 
statement of reql1lrements of said tests, and of other 
condltion& to be observed. reference is made to ',I apeci .. flcations " which can be had upon application to the De­partment.' . 

ProposaIts may be made for one or more guns or tor one 
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gun, and upon forms prepared by the Department.] 
Each succes.ful bidder will be required to executfo 

within fifteen days after notice of award, a formal con­
tract in accordance with his proposal, and to furnish a 
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tor the faitbful performance of such rontract. . . 
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�d��;�sr::n��.;:e8:'b�ry of the Navy. Navy ])epart� 
The right Is reserved to waive defect. in form and to reject any or a.l1 hid •. 

WILLIAM C. WHITNEr, 
SeCf'etarv of th6 .ma1J1/. 

WASHI " G�l:.b���.1-�MJ.N&; . In order to give more time to domestiC lllILnufact.nrers to consider tbe matter, the period limited for the recep­tion of proposals fur steel Cliot gnns ls hereby extended, nnd such proposals will be received. under the fote�oiDg advertisement, as modl1led. until Tuesday. September 211. 1 881, at 12 o'clock noon, at which time the proposal. 
will be opened. 

WlLLlAM c. WHITNE!o Bteretwru oftM .mO!l1/l. 

Deafness Cureda 
By u.inl< the invention of a IJEAF MAN by whicn he curen him.elf. No <;&Be of failure yet reported. Senll for ( Ireular and I!�rheulars to . '  

B. N .  HUESTIS EA R n R U M  C O . ,  
.. KaNt 1 4th I'4 t . ,  New York. 

CURE �caIDEAF P&cI<'8 PADNT lJIPaov .... CUsmOIllID EAR DRUMS Pe,., .. 'I, -- &lie S ..... I, and perform the work of the natura: drum. lnTislble, comforfable and a.lways \n DOBitIon. AU CODVIIlWItIOD and ....... w� hea.rd distinctly. Send tor »I�bookwlth_. Dlals, nD. Add ...... orcall OD· 
_,_BlSOO _ _  l:,��w�,NewYor.k, Jlentlon thfa _. 

ELECTRICAL. :tEi=J;;.r=:��:i�:::� Street, N. Y. Write for teetlmonlal8 and lnBtruOUO .... 

© 1887 SCIENTIFIC AMERICAN, INC.
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Inside Page, each insertion '"" • - .,. :i, cents a line. 
Uack Page, eacb inser' iou _ _  - $1 .00 a line. 

rrhe above are charges per agate lIne-about eight 
words per line. 'l1his notice shows the width of the line, 
and is set in agate type. Engravings may head adver .. 
tisements at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
ing to appear in next issue. 

Ste am! Stea m !  
We build Automatic Eugines from 2 to 200 H. p .• 

equal to anything in market. 
A I,arge Lot of 2, 3 and 4·H. Engines 

With or without boilers, low Cor cash. 

B .  W. PAYN E &, SONS,  
Box 15, :Elh�.iJ:a. N. Y_ 

E MODEL and L Send iJr Giro!!ars. XPERI MENTA C.E.Jones&Bro. 
- A - CINCINNATI, D. WORK SPECIALTY. (Mention ,hi, Paper" 

THE ECLIPSE OF ALGOL, WITH THE 
latest Determinations of its Distance and Dimensions, 
-By Royal B. Hill. An interesting account of recent 
stndies of the variations in intensity of the star Algol , 
with a discussion of its orbit and that of its satellite. 
How a cardboard model of the phenomena of its eclipse 
may be made. \\ 'if.h 8 figures. Contained in 8Cl"ENTLFIC 
AMEltICAN SUPPLEMENT. No. ;) :)8. Price 10 cents. To 
be bad at this office and from all newsdealers. 

l�Qj:>"b. _1:ll\iiWQl!;l1M� 
Address : The American Writing 

Machine Co., Hartford, Conn.; 
New Yor/< Office, 237 8roadwa-y. 

THE COPYING PAD.-HOW TO ¥AKE 
and how to mse j with an engraving. Practical directions 
���t�lti�g:
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43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

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

chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects. has just been published for free 
circulation at the office of this paper. Subject.s clas­
sified with names of author. Persons desiring a 
copy, have only to ask for it, and it will be mailed to 
thBm. Address, 
M U N N  & C O . ,  361 nroadway, New York. 

PAT E N T S .  
IIIESSRS. MUNN & CO., in connection with the publi­

catIon uf the SCIENTIFIC AMERICAN. continue to ex­
amine improvements. and to act as Solicitors of Patents 
for Inventors. 

In this line of bUSIness t.hey have had fortYMooe yeaII'8' experience. and now na ve 'Urne�leit facilities for the 
preparatwn of Patent Drawings, Specifications, and the 
�I��:;'l��n
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Co. also attend to the preparation of Caveats. Copyrights 
for Books. I.Jabels, Rei.88ue�. �\ ssignments. and Reports 
on Infj'ingements of Patents. All business intrusted to 
them is done with speCial care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application. con­
taining full information about Patents and how to pro­
QUYe them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals. Rflissues� Infringements, As­
signments, Rejected Cases, lIints on the Sale of Pa­ten� �c. 

The Orilinal Unvnlcanized Packinl THE AM�RICAN �ELLTELEPH�IE ��. CALLED THE STANDARD-!iT �\�;�e:;:
c!'��:J�iCh 95 M I L K  ST. BOS10N ,  MASS. Accept no packing as JENKINS PACKING unless 

stamped.. with our .. Trade Mark." , 

FmE Alm W �TER-PROOl!' 13lJILDING 1'Jwr, 
:i'mE-PBOOl!' PAINTS, STEAl\[ PAC:&nlGS, BOILER 

COVERINGS, lilTO. 
Samples and deacriptivePrice List free by mail. 

l!. W. JO!!NS I4'F'Cl: CO., S7 14AIllEN LANE, N. Y • 

$ 1 0.00 to $50 .00 RfI£:�j�t 
ness. Malric I .. anterns nnd Views of popular sub­jects. Catalogues on application. Part I Opti�al, 2 Mathematicall, 3 Meteorological, 4 Magic Lanterns. etc. 
L. MA NA SSE. 8!S Madison Street, Chicago, IlI. 

"nd most RE LI. 
for swift running. 
1. Stbleren & 410. 

Ferry St. New York. 416 Arch St., Phila. 
86 Federal St., Boston. 

PROPULSION OF STREET CARS.-
A paper by A .  W .  Wright. in which an endeavor is  made 
to solve the problem as to the amount of power requIred 
to stg,rt a street car and keep it in motion under average 
conditions. Contained in SOIENTTFIC AMERICAN Sup­
PLEMENT, No. :)33. Price 10 cents. To be had at this 
office and from aU newsdealers. 

GOLD MEDAL, PARIS, 1878. 
BAKER'S 

Bro8tfast Cocoa. 
Warranted absolutely p u  .. e 

Coooa, from which the excess of 
Oil has heen removed. It has three 
times the 8trength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more econom.l­
cal, cOBting le88 than one cent a 
cup. It is delicious, n6nrishing., 
strengthening, easily digested, and UI, adlmiira'bly adapted for invalid. as 
well as for person. !n health. 

.......... SOld bJ' Grocers everrwhere. 

{n John Street, ' N. Y. , BROS 101> Milk Street, Booton. 
• 18 So. Fourth St., Ph1la. 04 Dearborn St., '{)htcBIf8c 

WE MAN11FACTURE 

WELL DRILLS ' 

Foot-Power Matbluery. 
Cumplete outfits for Actual Worksnop 
Business. Read what a customer says : 
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not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been wa1king 
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CO. Address 1999 MaIll st .• Rockford. 111. 

, S 
C RA T E F U  L- COMFORTI N C .  

:C O C O A  
ELECTRIC CONVEYORS.-DESCRIP-
tion of two inge�ous systems ,for 'the electric carriage 
of small packages. Illustrated with 13 engravings. Con-464. Price 10 cents. To be had at this office and from all 'newsdealers. 

P IP E  C O V E R I 'NaS 
Made entirely of ASBESTOS. 

' Absolutely Fir� Proof. 

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 licensees responsible for such 
unlawful use, and all the consequenceb 
thereof. and liable to suit tht'refor. 

I OUTLINES OF A NEW ATOMIC 
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�reat change in the nomenclature or teaching of chem .. Istry. Contained in �CIENTIFIC i\MEHICAN SUP I'LE-. 
I MENT. No. 56:;. PrIce 10 cents. To be had at tbls 
I Office and from aU newsdealers 

BARREL, KED,  
Hogshead, 

Over 50 varieties manu­
factured by 

E .  Ie. B .  H o l m es, 
BU FFA LO, N .  Y. 

OF THill ' 1 dttdifit �tUtricau, 
1WR l SS7. 

Tbe Most Popular Sdentific Paper in the World. 
Only $3.00 It Vear, including Postalle . Weekly. 

a� N u mberM a Yeal'. 
Tbis widely ci rculated and splendidly llJustrated 

paper Is pnblished weekly. Every number contain!! sIX­
teen pages of useful information and a large number of' 
ori,pnal engravings of new inventions and discoveries, 
representing Engineering Works, Steam M acliinecr 
New Inventions, Novelties in Mechanics, ManufllctUl"es, 
Chemistry, Electricity Telegraphy. Photography, Archi­
tecture. Agriculture. Horticulture, Natural ITlstory. etc� 

RRAIDED PA41KING, MILL BOARD, SHEATHING, 41ElIIENT, 
O�.A.x..Dll:lIiI�S-&�E:LVCIiI CC> •• FC>C>T IiI. 

A ll Classes of n eader. find in the SCIENTIFIC 
A.t1ffiU1AN � "  popular r�,'ume of the best SCientific Ib' 
formation of the day; and it is the aim of the publishers 
to })resent it in an attractive form. avoiding as much 3S 
possible abstruse terms. To every intelligent ;mind. 
this journal affords a constaut supply of instructive 
reading'. It is pTomoUve of knowledge and progress in 
every cQmmunity where it circ"Qiates. 

FIBRE AND SPE41IALTIES. Tenus of SlI bscr iption .-One copy of the SCIEN. 
aT� ST., :LV. Y. 
Pltt8b u rg, 37 Lewl8 B l ock. 

TIFIC A'IERICA N will be sent for one year-52 Dumbers­
postage prepaid. to any sUbscriber ill the Unifed States 
or Canada, on receipt of thl'ee dolhH'� by the pub-

B R A N CH ES: P h l la, 34 S. 2d St. Ch icago, 1 44· 1 4� E. Lake St. 

SHIELDS & BROWN Ma1iujactU1'tr8 and Sou Propnetof'8 oj 
BRAnL1ill'"'S 

and ST EAM PIPES 
.D'V�R�eJ":d�uJ"'celJ.L"v!:'on.en8atlon of Steam_ 

FOR GAS AND "W A'rER PIPES. 
Prevent8 Sweating and F reezi ng. 

The Best Non.CoRductor of He at and Cold In the Wor'd 
Send for Ulostrated descrlptive.Ctrcu1ar, and name this paper. 

1 43 Worth Street, New York. 

1J � 
PATENT ' !ishers ; six months, $1.50 ; three months. $1.00. " . JACKET II ETTLE 8 Clnb •• -Oue extrll copy of the SCIENTIFIC,AMERY-

, '" CAN wi!. be snPl'lied gratis for every club oj ftve BUbscriber8 

, ��:!�u��:
o
����a��!i�;t�: 

Tested to 100 lb. ! at $3.00 each ; additional copies at same proportionate 
HAND, BURR & CO.. rate, , 614 and 616 Market ;!t., Philadelphia. Pa. The safest way to remit is by Postal Order. Draft, or 

�� CARY & M O[N � 
oTEE WIRE o FJ0�D£SCRIPTION @Jcp � 
234 J29 ST. EV£RY &STE£LSPRINGS. NEllJYORK CITY 

STEIM PUMPS for Hot or' Cold, Fresh or 
Salt Water; for Oils, Naph­

tha, Tar' for Cane Juice, Liquors. Syrups, Scum ; for Am· 
monia, Alkalies1 Extracts, Acids; for Thick. Volatile, Vis­
cous or Foul Liquids. etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps. Air, Gas and Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & GARRISON, Brooklyn, N.  Y. 
ALCO HOL, SWEET POTATO . - AN 
account ot a new industry recently established at the 
Azores-that of the distillation of alcohol from raw 
sweet potatoes. Contained in SCIl�NTIFIC AME ltlCAN 
SUPPLEM ENT. No. :; 1 !l. Price 10 cents. To be had at 
this oftlce and from all newsdealers. 

WITH ERBY, RUGG & RIOHA RDSON. Manufacturers o.f Patent ": �od Working MachInery of every descrip. bon. FacilitIes unsurpassed. Shop formerly occupied bv R. Ball & co., Worcest�r. Ma ••. Send for Catalogue. 

To Business Men. , 
The value of the SCIENTIFIC AMERICAN as an adver. tising medium canI\ot.

, 
, b  bee overestimated. Its circnlatlon j� many time. gl'C�an that of any SlmlJaio�mal now publlsbed. It llooK into all the States and rrito­I:'ies, and is read in all the principal libraries and . ea.ding 'fooms of the world.. A' business IpJ:Lll wants something 

, ra�r:r�hllIt:O :::t:i�i�g:�tt��:me,n��
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�� advertises in the ScmNTIFIC AMERICAN. And do not 
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v
e�J:�nf�ra�����tl::fF�� �O:E�C�u:.S��:� selecting a Ifst of publications in WlIlCU you deCIde It is for your interest to advertise. This is frequently done, tor the reason taat tne agent gets a larger eommission from the papers baving a small circulation than is allow­ed on the SCIENTIFIC AMERICAN. dr�� rates see top of first column of this plII(e, or ad-
MUNN & CO • •  Publish ers, 

Express Money Order. Monny carefully placed inside 
of envelopes. securely sealed ,  and correctly addressoo, 
seldom goes astray, but is at the sender's risk. Ad .. 
dress a l l  letters and make all orders, dratts, etc.,' pay· 
able to �"o"NN &; co_. 

36 1 B roadway, N ew York. 
T � E  

Scientific American Supplement. 
This is a separate and distinct publication from 

TH Ir. SCIENTIFIC AM.ERICAN. but is uniform therewith 
in Size, every number containing sixteen 1arge ps.ges. 
THE SCllr. N T I FIC AM ERICAN SUPPLEM l�NT is published 
weekly, and includes a very wide range of eontents. It 
presents the most recent papers by eminent wtiterl\.in 
all rhe prinOlpal departments of Science and: ,t.he 
Useful Arts, embraCing Biology. Gec1oo;y" Minerl>lOIY, 
Natllral History, Geography, A rchreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, :M echanical Engi­
neering .. Steam and Railway Engineering, l\1 inl�g. 
Ship Building, Marine Engineering. PhotQgrHpby. 
Technology, Manufacturing IndustrIes, Sar.\tary En. 
gineering. Agriculture. Horticulture, DOIDf:dttc Econo­
my, Biography, MediCine, etc. A vast amunnt of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely illuBtrated with 
engravings. . 

Thil most important Enaineell'ing Works, Mechanisms. 
and Manufactures at home and ab!,Q&d are repre�ented 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year. or one copy of tbe SCIENTIFlC AM­
"mCAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by �al 
order. express money order, or check, 

�I U N N  & Co • •  361 Broadway. ,1'f. Y .. 
PubUsbers SCIENTIFICl AMEltlCAN. ' 

We also send, free of charge, a SynopsIs of Iforeign Pa. 
tent "Laws, showing the COAt and method of securing 
patents in oJl the prinCipal countries of the world . 

78 and 80 Lake Street, Chicago. 36i Broadway, New Y Ol'k. 

: To J<'� ... eilfn S"bsCl·i1.el' •• -Under the�ties of 
the Postal Union, the SC I ENTIFIC AM."R}C�OW sent 
I>y post direct from New York, with :re�ty, to sub­
scribers in Great Britain, lndia, Australl .. , and all other 
British colonies ; to France, Austria, Belgiu��l7JDany I 
Russia, and all other European States ; Jft!lIUt;,j)razU, 
MeXICO, and all States of Central and South ,�l:&n1� . 
Terms, when sent to foreign countries, Canada eXeBpted, 
$4, gol:1, for SCIENTIFIC AMICRICAN. one ,..,ar ; ,� .. ltoXit 
for both SCIENTIFIC AMERICAN an i  S l'PPL:mMEN�,:iOir 
O'le year. This Includes postage, which we , �y., :ite�� 
h f Dostal or express money order. or draft to order ofr,' 

, MUNN & co., 361 Broadway .. New 'i� 
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For ELECTBIQAL It MAN'F'G USE. 'I PRINTING IN_ •• INN &; CO., Solicitors ot Pa&en&B, 
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