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SIMPLE EXPERIMENTS IN POLARIZED LIGHT. 
BY GEO. M. HOPKINS. 

1. 
It is ever a source of pleasure to the student 

of science to be able to explore an unfamiliar 
realm by llleans of commonplace and readily 
accessible things, which, if not already possess
ed, may be had almost for the asking. 
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and fancy goods establishments, armed with a 
Nicol prism, in quest of objects for the polar
iscope. As one article after another was placed 
upon a dark covered book, and examined with 
the prism, the writer imagined he could vague
ly hear such words as 'Yard's Island, asylum, 
etc. , . and at this stage, as a matter of policy, 
the purchases were generally made, for sanity 
was at once established when the dealer exam
ined the articles for himself with the Nicol, 
and the price of certain glass objects immedi
ately advanced. 

. There is scarcely a branch of scientific re
search more prolific in the development of ex
pensive apparatus than that of light, yet there 
is nothing in the domain of physics capable of 
being better illustrated by apparatus 

·
of the 

most simple and inexpensive eharacter. The 
subject of polarized light, as intricate and diffi-

POLARIZATION BY REFLECTION FROM BLACKENED GLASS. 
Seeing their own wares by polarized light, 

for some of the dealers, at least, was a new ex-

<mit as it may at first appear, Illay be illustrated by 
apparatus costing less than a dime, in a lIlanner that 
can but exeite the wonder and admiration of one inex
perienced in this direction. 

SIMPLE FORM OF NORREMBERG DOUBLER. ' 

A small piece of window glass and a black eovered 
book constitute the apparatus foI"beginning the study 
of this interesting subject, and with a glass bottle 
stopper, a glass paper weight, or a 
piece of mica, the effects of polar
ized light may at once be shown. 

The book is placed horizontally 
near a source of light, such as a 
window or a lamp, so that a broad 
beam of light will faU obliquely on 
it, and upon the book is placed the 
object to be examined, which may 
be either of those named. 

Now, by viewing the reflected 
image of the object in the piece of 
window glass, with the glass ar
ranged at the proper angle, it is 
probable that colors. will be seen in 
the object. If no colors appear, it 
is due to one of three causes: either 
the object is incapable of depolar
izing the light polarized by reflec
tion from the book cover, or it is 
too thick or too thin to produce in
terference phenomena, or the eye 
of the observer and the glass em
ployed for the analyzer are not in 
a eorrect position relative to the 
object and the polarizer (the book 
cover). 

perience. 
will produce no effect on the polarized beam, hut most I 'rhe hest position for the polarizing plate is near a 
thick pieces of glass, such as paper weights, ink stands, window, with the broad light of the clear sky shining 
heavy glass bottle stoppers, and the like, are either upon it. 
unannealed or only partly anneal-
ed, and are thus under permanent 
strain, which is readily indicated by 
their aetion on polarized light. A 
plate of mica of suitable thickness 
exhibits bright colors when exam
ined by polarized light, particularly 
when the plate is either bowed or 
inclined. 

To render the polariscope thus 
described more efficient, a plate 
of glass may be placed on the 
book, when the superior reflect
ing surface will at once make itself 
manifest in the increased bright
ness of the colors and improved 
definition of the object. A still 
greater improvement may be made 
by blacking one side of each glass 
with asphaltum · varnish or any 
other convenient black varnish or 
paint, using in the experiments the unblackened sur
faces, as shown in Fig. 1. 

The angle whieh the incident light beam should 
i make with the polarizer or horizontal blackened plate 

is 35' 25', and the polarized beam should strike the 
analyzing plate at the salIle angle, to seeure the maxi
mum effects; but it is unnecessary to measure the 
angles, as they may be easily determined by the ap
pearance of the o bject. 

With the two plates of blackened glass much Illay be 
learned with regard to the propertieH of polarized light. 
Plates of IllimL of various thicknesses and forms, in
clined at various angles, bowed and turned in their 
own planes, pieces of quartz, bodies of glass such as 
those already mentioned, and odd-shaped pieces of un
annealed glass such as may be picked up at glass works, 
are easily secured objeets. Brazilian pebble spectacle 
lenses often show gorgeous colors when turned at dif
ferent angles in the beam of polarized light. 

The writer well remem bel'S the smiles provoked among 
the storekeepers when he visited various stationery 

5 

GLASS STRAINED BY PRESSURE. 

GLASS STRAINED BY HEAT. 

By turning the analyzing plate on the axis of the 
light beam, some curious effects may be observed. 

When the plates are at right angles 
with each other, the polarized beam 
will be near�quenched,* and when 
they are parallel with each other 
the reflection of the sky will be 
quite bright. 

The employment of a blackened 
glass reflector for an analyzer is 
attended with some difficulty, on 
account of the necessity of chang
ing the position of the eye for each 
new position of the analyzer. A 
bundle of six or eight plates of or
dinary glass is more convenient, but 
not quite as efficient. These plates 
will be used as shown in Fig. 2, the 
light passing through them to the 
eye instead of being reflected. The 
plates may be turned at any angle 
without changing the position of 
the eye. 

(Continued on page 6.) 

The glass, if thoroughly annealed, ANALYZATION BY BUNDLE OF GLASS PLATES AND VERRE TREMPE. 

* With black glaSil reflectors employed as 
polarizer and analyzer, tho extinction of the 
light is not qnite complete, even when they are 
arranged accnrately at the polarizillg angle. 
See paper on "Polarized Light" in SUPPLE· 
MENT 538. 
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Ititutifit �tutritau. 
THE ILLUMINATING GAS INDUSTRY. 

To one who has been familiar with the gas industry 
of this country for the last twelve years, the changes 
which have taken place in it are very remarkable. 
They have affected not only the manufacturing pro
cesses, but the business standing. While the technical 
part has advanced, the business has changed from one 
of the most conservative industries to one of competi
tion. Twelve years ago, almost all the gas used in the 
world was made from bituminous coal. From 9,300 to 
9,600 cubic feet pel' ton of 2,240 pounds was considered 
good practice. From retorts about twenty inches in 
width, a daily yield varying from 5,500 to 6,000 feet was 
looked for. At about that period, naphtha gas began 
to occupy some attention, and 8, series of many experi
ments was inaugurated, and even to-day that series 
continues. Every few months the subject would come 
up, and the proposal to put in naphtha works would 

[JULY 3, 1886. 
The contrast between the present time and a period 

ten or twelve years back is very great. Then, each 
company in New York had its own district, with only 
one general competitor. All through the country each 
company possessed a substantial monopoly. Now, 
the struggle so familiar here extends everywhere. 
The smaller cities have opposition companies, and 
both coal gas and water gas are made in many of them. 

It seems at present as if enough had been done by 
the legislature. It has forced gas down to a barely 
remunerative price. It is now sold at a rate at which 
none can complain. If the breaking up of the con
solidated company is executed, it is doubtful if any 
change in price will be brought about. The experi
ence of pooling that extended over several years 
showed the efficacy of such a method of dealing with 
the subject, and, in the event of the disbanding of the 
consolidated gas company, would probably be again 

bfl received by the companies. As a rule, gas engineers resorted to. 
were violently opposed to any departure from the old ... �., .. 
process with which they had so long a familiarity, and PHOTOGRAPHIC NOTES. 
any attempts to introduce naphtha gaR were resisted Potash and Soda DevelopeJ's.-Before the Society of 
by them most strongly. Amateur Photographers in this city, Mr. H. J. Newton 

In New York city a break was made by the Munici- stated that the following formula had yielded him ex.
pIe Gas Co. Under Tessie du Motay's process they be- cellent negatives. Each solid ounce contains 480 
gan making water gas carbureted with naphtha. grains: 
After many and very expensive experiments, processes, 
and failures, they began to supply a large number of 
consumers, and naphtha gas in New York was a fixed 
fact. The Mutual and Metropolitan companies also 
began to use the same SUbstance, and naphtha was 
consumed in enormous quantities. The old New York 
Gas Light Co. adopted the Tessie du Motay process, 
and while allowing their coal gas furnaces to stand, 
abandoned their use. This company was always con
sidered one of the most conservative, and their adop
tion of the new process told much in its favor. 

Two things have made water gas a success in this 
country. One is the cheapness of naphtha. Owing to 
the immense development of the petroleum industry, 
naphtha was becoming a drug on the market, and the 
oil companies are glad to dispose of it at a nominal 
price. The other factor is anthracite coal. This fuel 
is peculiarly suited for the water gas process. Other 
coals can be used, but cheap naphtha is almost a sine 
qua non. Everything depends on a supply at low 
prices. A rise of three or four cents per gallon would 
be a very serious matter. But for the present, naphtha, 
it may be assumed, is not about to double in price. 

. 

Coal gas engineers were stirred up by this rivalry, and 
tried to improve their process. Retorts of larger size 
were used, sometimes as much as 36 inches wide. For 
many years the idea had prevailed that coal should be 
distilled at a low red heat. This theory was abandoned, 
and every effort was made to get as high a heat as possi
ble consistent with the preservation of the retorts. New 
furnaces were invented, of the regenerative or gas burn
ing type. Siemens' furnace was used extensively on 
the continent of Europe, but in this country simpler 
modifications of it were more popular. By these means 
the yield of gas per ton of coal was brought up to 12,000 
cubic feet, and the yield per retort was doubled. This 
indicates a remarkable revolution, due to the in ventors' 
work of the past fifteen years. To realize what the 
work has been, the Patent Office Gazette should be con
sulted, and the number of patents in gas should be 
noted. The number is very great, the class is one of 
the most important and largest, and the work is still 
in progress. The lesson incidentally disclosed is of 
practical interest. By the labor of patentees, the pro
duction of gas at a low price has been made possible, 
and the consumers of New York alone are saved five 
millions of dollars per annum. It is a good illustration 
of the policy of protecting inventors. 

This competition with water gas has permanently 
cheapened coal gas, and the reduction in cost has 
been favored by the low p'rice of coal. Naphtha is 
still supplied in limitless quantities, while natural gas 
has usurped the field throughout the oil regions. 
How long the petroleum gas industries will last is 
uncertain. Professor IJeslie has announced his belief 
that sooner or later the decline will come. It is hard 
to believe that gas can continue to pour out of the 
earth at many atmospheres of pressure for all time. 

No. 1.  
Water ................................................... 320zs. 
Carbonate of soda (crystals)... ................... ...... 3 " 
Carbonate of potash.. . . . .. . . . . . ..... ... . .. .. . . . . . . . . . . ... . 3 " 

No. 2. 
Water .. ... ......... . .. ........... . ....... . ... . ........ ... 22 ozs. 
Sulphite of soda (crystals)..... ............... ..... .... ... 3 .. 

One ounce of developer is prepared as follows: 
No.!............ .... . . .. . . .  . . . . . . . . .. . . . . . . . . . . .  1 drachm. 
No.2 ... ......... . .... . ... . .......... ............. 7 draehms. 
Dry pyrogaUic acid .... .. .. .... . . ......... . ....... . . 2,. grains. 

In case a dozen 6�X8� plates are to be developed, 
10 ounces of the developer can be mixed� a time, 
which will keep good for a day or two. OnelJlfate after 
the other can then be developed with great uniformity 
in the same solution. If a plate is underexposed, from 
3 to 6 drachms of No.1 should be added. More inten
sity is gained by the addition of pyro. Overexposure 
is remedied by the use of a very small quantity of 
No.!. 

Ripley's Soda Develope1·.-A formula which produces 
clear, brilliant negatives has recently been devised by 
Mr. Geo. H. Ripley, of Brooklyn, N. Y., also a member 
of the N. Y. Amateur Photographer's Society, and is 
prepared as follows: 

No. 1. 
Water (distilled) ........ .... . ... ...... .... ..... . ...... 20 fl. ozs. 
Sulphite of soda (crystals).............................. 5 oz •. 

Dissolve, filter, and add slowly enough sulphuric or 
nitric acid to make solution slightly acid. Test with 
blue litmus paper. 

PyrogaUic acid... .... .. . . ...... . . .... .... ... .... ..... 1 oz. 
Distilled water, to make the whole measure .... . .. ... . . 30 fl. ozs. 

No. 2. 
Water . ... ...... . . . ... ....... . ........... .. . . ......... . 20 fl. ozs. 
Carbonate of soda (crystals).... .... ........ ............ 20zs. 
Water, t.o make the whole measure .... .... . . . ....... . .. 30 fl. oz •. 

Weights given are based upon 480 grains to the 
ounce. 

To develop a normally exposed 5X8 plate, take 1 oz. 
each of No.1 and No. 2. The developer has the prop
erty of remaining remarkably clear, and may be used 
repeatedly, if properly stored in a stoppered bottle. 
The directions concerning the manipulation of the de
veloper for obtaining different effects and counterbal
ancing errors in exposure are as follows: 

If the plate is underexposed, or should show too 
great contrasts, transfer, without washing, to another 
tray containing solution No. 2. When the detail is 
well started, return the plate to and finish in the 
mixed developer. 

If the plate is found to be overexposed, add to the 
mixed developer a few drops of the following solution: 

Water .......... .... .. . .. . ... . ... .... .. . . .... .. . .. . ..... 1 oz. 
Bromide of ammonium . .......... . ...... . . .. . ... . ..... ... 50 gr •. 

To. obtain soft effects, the quantity of No.1 should 
be reduced. For use upon slower plates, such as are 
elnployed in the making of transparencies, a special so
lution is prepared as follows: 

But the work has been done, gas has been cheapened, Sulphite of soda (crystals)........... ... . ... . .......... 3 ozs. 

and will never again cost as much to make as it has ���:i��i�f·���o�i��:::::::::::::::·:::::::::·::::::::: ;�:: 
in the past. Even if petroleum should become scarce, Water..... .... . .. .... .... ... ...... ..... ... .... .... 28)4 ozs. 
the coal gas works are in better condition than ever, The developer is formed as follows: 
owing to the stimulus of competition and invention. No.1 .... .. ........................................... . 

In this city, after a fierce struggle for supremacy, No.2 ...................... ...... ......... ........... . 
the principal companies formed a pool, and so raised Sulphite and citric acid solution ........................ . 
the price of gas. The next move was a permanent .. � • I .. 
consolidation, which brought together five of the old The Cam.e or PneumonIa. 

)4 oz. 
�oz. 
)4 oz. 

competitors. But as opposition still existed, the price Referring to our recent editorial on ozone and pneu-
was kept reasonably low. Within a few weeks, the monia, a subscriber suggests that one cause of the 
legislature reduced the price still lower. A .few days prevalence of the disease is to be found in the al
ago a new company applied for a charter, with a still most universal custom of keeping houses, �tores, and 
lower limit of price. On the 22d of the present factories at such a high temperature that the change 
month, the Attorney-General is to consider the. pro· experienced on passing to the cold atmosphere out 
priety of instituting proceedings for the annulment doors is more severe than delicate persons can sub
of the consolidation. The legislative lowering of I ject themselves to without danger. Overheating and 
price means a reduction in receipts for this city of the want of sufficient ventilation are undoubtedly re-
nearly three millions of dollars per annum. . _ sponsible for much sickness. . 
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COMPRESSED AIR FOR LIFE BOATS. 

To the Edito1' of the Scient�fic American: 
In your paper of June 5, you print an article from 

the Engineer, on the means of forcing life boats out 
through the heavy sUI'f and the rough water which are 
the necessary concomitants of the very circulllstances 
which make their services of vital importance. The 
difficulties to be overcome are w�ry forcibly and very 
correctly set forth, and the writer showl> conclusively 
that the use of steam as a driving power for life boats 
is not within the range of possibility. The fire could 
not be maintained, nor could a boiler of any form, even 
if hung on gimbals, do its work. The violent shocks, 
to say nothing of the topsy-turvy commotions which 
the boat is constantly receiving, preclude absol utel y 
the conjoint presence of steam and boiling water in the 
same reservoir. 

If a life boat is to be forced out through the surf in 
any other way than by means of oars, it must clearly be 
by some power different from steam. And my present 
object is to show that such a power we have ready to 
our hand. It is now coming more and more into use, 
and for this special service is most admirably adapted; 
it is compressed air. Among sever�l articles written 
for you by me in 1883, hop-
ing to draw attention to 
the " Storage of Wind 
Power," was one, in  your 
paper of Dec. 8, relating 
to its application to small 
motors. 'I'he fact8, and the 
inferences from them , there 
stated bring us very appo
sitely to the consideration 
of this matter of the life 
boats. The motor demand
ed �t be : 1. Compact. 
2. UWffected by position 
or by shocks. 3. Always 
ready. 4. Able to supply 
the full power of a boat's 
crew and more, for often 
the strength of the crew is 
insufficient. 5. Sure in its 
action, and without risk of 
failure. 6. Involving as 
little weight as possible. 
Every one of these points 
is perfectly covered by the 
use of compressed air, as 
we shall see. 

A:t 11 O'Clock: June.7 
.U lOlt O'Clock :  June.U 
At 10 O'Clock: June.22 

J'titufifit �lUtrjcaU. 
each man's utmost strength must be given to his oar,and 
he is braced as solidly as. the timbers of the boat, and 
receives the heavy blow without the slightest chance to 
shield himself. If, on the contrary, we are driving the 
boa t as has been here proposed, the men can be shield
ed very greatly, and many bad injuries avoided. 

As to the mode of applying the power secured in the 
use of compressed air, opinions may be various, as was 
clearly shown in the article mentioned, where Bome of 
the difficulties are well stated. But with the power 
supplied we certainly can find the means of using it. 
My own preference is decidedly for the method recom
mended by me in your paper of Jan. 5, 1884, that is, di
rect pneumatic propulsion. It needs perhaps a large 
amount of experimental work, but I fully believe that 
for such service as this of the life boat it affords the 
most efficient and most economical method available. 

Of the method of compressing the air and holding it 
ready for instant service, I say nothing here. In the 
articles to which reference has been made, I expressed 
my ideas in brief on that point. A. 

• I ••• 
Iron Dlnolved by Sugar. 

MM. Klein and A. Berg have been studying the 

NIGHT SKY: JUNE &. JULY. 

SoutheMt IJori;:'Of'\. 
At � O'Clock: June 90 

3 
NIGHT SKY-JUNE AND JULY. 

BY RICHARD A. PROCTOR. 
The Great Bear (U1'sa Major) is in the mid-heavens 

toward the northwest, the Pointers not far from Ute 
horizontal position. They direct us to the Pole Star 
(a of the Little Bear, Ursa Minor). The line from 
this star to the Guardians of the Pole, (3 and y, is in 
about the position of the minute hand of a clock two 
minutes before an hour. The Dragon (D1'aco) curls 
over the Little Bear,.curving upward on the east, to 
where its head, high up in the northeast, is marked by 
the gleaming eyes, f3 and y. Under the Little Bear, 
the Camelopard ha� at last come upright. 

Low down in the west the Lion (Leo) is setting. The 
point of the" Sickle in the Lion " is turned to the hori
zon ; the handle (marked by a and 77) is nearly horizon
tal. Above the Lion's tail is Berenice's Hair (Coma 
Berenices) ; and between that and the Great Bear's tail 
our chart shows a solitary star of the Hunting Dogs 
(Canes Venatici) . The Crow (Corvus) is low down in 
the southwest, the Cup (Cmter) beside it, partly set, on 
the right. Above is Virgo, the Virgin. Still higher in 
the southwest-in fact, with head close to the point 
overhead-is the Herdsman (Bootes), the Crown (Corona 

At 9 O'Clock: July.7 
At 8� O'Clock: July. 14 
At 8 O'Clock: July.22 

Borealis) near his southern 
shoulder marking what 
was once the Herdsman's 
uplifted arm. 

Low down between the 
south and southwest we 
find the head and should
ers of the Centaur (Centau-
1'US), who holds the Wolf 
(Lupus) due south. Above 
the W ol! are the Scales 
(Libm), and above these the 
Serpent (Serpens), his head, 
in the south, stretching 
toward the Crown. In the 
mid-sky, toward the south
east, we find the Serpent 
Bearer (Ophiuchus - one 
star of the Serpent lies east 
of him). Below the Serpent 
Bearer we find the Scor
pion (Scorpio), now fully 
risen, and showing truly 
scorpionic form. Beside the 
Scorpion is the Archer 
(Sagittarius), low down in 
the southeast. To his left 
we see, low down, two stars 
marking the head of the 
Sea Goat (Capricornus), 
and one belonging to the 
Water Bearer (Aquarius). 

Above the Sea Goat flies 
the Eagle (Aquila), with 
the bright star Altair; 
and a1:)ove, near the point 
overhead, is the kneeling 
He1·cules. Due east, we 
see part of the Winged 
Horse (Pegasus); above 
that, the little Dolphin 
(Delphinus), and higher, 
the Swan (Cygnus) and 
the Lyre (Lym), with the 
beautiful bluish-white star 
Vega. 

Nos. 1. 2, and 3 we need 
not consider, for they are 
manifest. Let us look to 
the requisite provision for 
No. 4. I propose to fur
nish the e q u i v a l e n t  of 
twelve men, though no life 
boat carries such a crew 
on our coast. Such an 
amount of power, equal to 
two nominal horse power, 
will never be needed for 
any conti nued length of 
time. It is barely, in driv
ing the boat out through 
the breakers, that it may 
be required, and for this a 
very few minutes must al
ways suffice. After this, her 
crew are equal to her de
mand. And as the I!ervices 
of a l i fe boat, in case of 
wreck, are limited to a 
brief period of time, we 

In the map, stars of the first. magnitnde are eight.pointed ;  second mal(nitude, six-pointed; third magnitude, five·poiuted; fourth magnitude (a 
few), four· pointed ; fifth magnitude (very few), three·pointed, counting the points oniy as shown in the solid outline, without the inter· 
mediate lines signifying star roys. 

Lastly, low down, be
tween north and north
east, we find the Seated 
Lady (Cassiopeia); and 

may safely calculate that the equivalent of one horse 
power for four hours is all that we neeo. to provide 
and keep in store, and we can base our calculations on 
this amount. 

Taking the ordinary tables, and assuming that the 
pressure on starting is 3,000 ponnds, we find that reser
voirs holding in the aggregate six square feet will give 
us all we n eed, with a surplus. After a service of four 
hours, we shall have in store a pressure of about 1,000 

pounds. This is on the reckoning that we turn on as 
much as four horse power if required for sudden and 
brief strain. Thirty-one feet of six inch pipe will afford 
us the space indicated, and, if made of good steel, need 
not weigh over 300 pounds, say the weight of two men. 
But we have saved double that amount of load for the 

action of sugars on the corrosion of boilers, and find 
that sugar in water has an acid reaction on iron, which 
dissolves it\ with a disengagement of hydrogen. The 
quantity of iron dissolved increases with the propor
tion of sugar in the water. The salt of iron formed is 
the acetate. A neutral decoction of malt also corrodes 
iron, with disengagement of hydrogen ; but glycer
ine and mannite are without action on the metal. 
These results are worthy of note in sugar refineries 
and places where sugar sometimes finds its way into 
the boilers by means of the water supplied. The ex
perimenters in question also find that zinc is strongly 
attacked by sugar; copper, tin, lead, and aluminum 
are not attacked. 

boat, for we have diminished the number of her crew. THERE are reasons for believing, says the North
The services of the crew of a life boat are chiefly t� western Lumberman, that in the making of stock sizes 
manage the craft and take her to and from the wreck. of sash, doors, and blinds, in the factories of the North
Not more than two men commonly, and sometimes only west, white pine will not much longer be the only 
one, can give their attention to the life saving work, all material used. Poplar is commonly thought of as the 
theirjskill and strength being otherwise demanded. And most available substitute, and so it probahly will be 
as we have the power for propulsion independently as long as it remains at anything l ike its present 
supplied, the boat need carry men only in proportion . . price, but there are other woods which may receive 

.tnothel' very important point is this : In shipping favor. One prominent Wisconsin manufacturer is now 
the terrible seas which so often come on board in the making doors of basswood, treating them to It prim
breakers, the men are caught by them at the greatest ing coat of paint and sending them out to his regu
disadvantage possible .. At the very moment when the lar customets .. They are said to give good satisfac
crashing sea. .comell down 9utheir beads I\ud QMkll, ,tion in every rellJ,ll!et, Q,ua p{l,rt�eul!IJrl¥in �9in� 9f \Idee. 

above, somewhat east
wardly, the inconspicuous constellation Cepheus, Cas
siopeia's royal husband. 

. . . .  -
The Polarity 01" Tadpoles. 

The following, says the Centralblatt fur Elektrotech

nik, is reported about an interesting experiment of the 
physiologist Prof. L. Herman. In a flat bowl filled 
with water, in which a number of 14 days' old frog larVal 
(of Rana temporaria) were disporting themselves, were 
sunk along the narrow side, ready for an experiment, 
thick zinc wires connected with a battery of 20 little 
zinc carbon elements. When the current was made, 
the whole of the little animals fell into a wriggling 
motion, which soon ceased. But all the larVal without 
exception had taken up one position, in which the 
hp.,ad was turned to the anode and the tail to the 
cathode. The animals remained in this position ti l l  
the current was again broken, when they again fell 
into the wriggling motion, but now less violently. 
Repeated experimeiits proved that the living animals 
showed a decided polarity, placing themselves along 
the stream lines of a current with their heads all in one 
direction, this direction being re'-ersed when the cur
rent was reversed . An explanation of this interesting 
phenomenon has not hitherto been given. 

••••• 
ALUM gives excellent results when it has been found 

desiM91e te elarif¥ muddy or turbid water8, 
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4 
MUSIC HOLDER. 

This music holder is provided with hooked arms for 
attaching it to the music rack. The upper parts of 
the arms slide freely in the lo wer parts, so that they 
can be drawn out or shoved in to fit the rack to which 
the holder is to be applied. Between the end blocks 
of the base is journaled a rod provided with fingers, 
which are pressed against the leaves of the book 01' 
sl>eet of music by the tension of a coiled spring. In 
the center of the rod is a thumbpiece, by which the 
rod may be turned back, so that the fingers will permit 

SMITH'S MUSIC HOLDER. 

the leaves to be turned. When not in use, the arms are 
folded along the base, to enable the holder to be put 
away in small compass. Constructed in this manner, 
the holder is cheap and practical, and can be applied 
to any piano. 

This invention has been patented by MI'. David E.  
Smith, of Mount Kisco, N. Y.  

.. f • •  ., 
Destruction oC 1ll0SI!I In Greensward. 

In humid soils, moss develops frequently in grass 
which is not very old, and completely smothers it. La 
Revue HOl'ticole proposes the following method to get 
rid of this invading vegetation. 

In the month of July, when it is very dl'y, have the 
lawn cut at times with a sickle, or with a lawn mower 
-grass, moss, and everything close to the ground. 
The sun's rays wil l in a few days destroy the roots of 
the mosses, which thrive at the top of the earth. The 
greensward will suffer very little, but it will be imme
diately free of all parasitic vegetation. If the necessary 
care be given, that is, by copious waterings, in a very 
short time it will become green and thicker than ever. 
It is not to be forgotten that, in sowing lawns, if pow
dered lime be cast, the mosses will soon become de
stroyed. 

.. , . . .. 

$titutifi t !tutritau. 
A. New Electrotyping' Solution • .  

Dr. Gore, F. R. S. ,  the well known authority on elec
tro-deposition , has discovered that an aqueous Eolu
tion of asparagine is a good medium for electrolytic 
baths. The solution he used was not quite saturated, 
and consisted of about 0 '88 gramme of crystals of aspa
ragine dissolved in 18 cubic centimeters of distilled 
water. It was feebly acid to the test paper, and was 
employed at a temperature of about 70 degrees Cent. 
Some of the liquid was more 01' less saturated with dif
ferent metallic oxides, and the resulting baths electro
lyzed by currents from one to six cells of zinc and 
platinum in dilute sulphuric acid. Good dep03its of 
cadmium were thus obtained, 0 '23 gramme of hydrate 
oxide of cadmium dissolved in 20 cubic centimeters of 
the solution, using an anode of cadmium and a cathode 
of copper. Zinc was deposited from 0 '28 gramme of zinc 
oxide in 23 cubic centimeters of solution. Magnesium 
in a film was also deposited . from cal cined magnesia 
with magneRium and copper electrodes ; copper was 

I obtained from cu pric oxide with copper and platinum 
electrodes ; mercury from red mercurous oxide with 
platinum electrodes j and silver from oxide of silver 
with a silver anode and platinum cathode. In the lat

I tel' case the deposit was good, the bath consisting of 
0 '33 gramme of silver oxide in 20 cubic centimeters of 
asparagine solution . 

. , . . .. 
IMPROVED SAD IRON. 

This iron is in fact a miniature stove with polished 
surface, and is used in the same manner and is as 
convenient as a common flat iron. The heat can be 
regulate<p by the dampers at the heel of the iron ; 
when using the iron, these dampers, which also serve 
as doors through which to introduce the fuel (char
coal), are wide open, and by partly 01' entirely closing 
them the heat can be reduced should the iron get 
too hot. Upon the under sidE! of the handle, which is 
detachable, is a curved fluting iron corresponding with 
a fluted piece fixed to the side of the main iron, as 
shown in the engraving. It will be seen that this sim
ple construction forms a self-heating, fluting, polish
ing, and smoothing iron. 

THE MULTUM-IN-PARVO IRON. 

[JULY 3, 1 886. 
SCRAPING KNIFE FOR PAINTERS. 

Attached to the scraper is a bag of canvas or· other 
fabric held in an elastic frame composed of spring bows 
joined by cross pieces and rods that form the upper 
side pieces of the bag. The rods are made fast to the 
rear cross piece, but pass loosely through holes made 
near the ends of the front cross piece, through which 
they slide when the receptacle is partly closed, as shown 
in the engraving. The front cross piece is made half 
tubular, and is slotted for the passage of screws, by 
which the knife and bag are fastened together. By 
loosening the screws, the knife can be shifted to stand 
near the center or near either end. By the use of this 

O'NEIL'S SORAPING KNIFE FOR PAINTERS. 

device, which is the invention of Messrs. Charles and 
Richard O'Neil, of 219 East 46th Street, New York city, 
all debris removed from a wall in scraping it may be 
caught in the receptacle j and by shifting the knife its 
corners may be moved along a moulding or ang_and 
as the receptacl e can be opened and closed to a_rom 
the knife, it will not interfere with the edge of the 
knife, being shoved with a forward thrust entirely up 
to a moulding or wall. 

. 4 . '  . 
Preparing L eaves to Show Starch Grains. 

The leaf, according to Prof. J. Sachs, must be 
bleached and made transparent in this way : The 
fresh leaf is placed in boiling water for ten minutes, then 
the chlorophyl is extracted with alcohol. This decolor
izes the leaf without rupturing the starch cells. Treat
ment with iodine then makes the starch visible, and 
the greater or less intensity of the blue color is an ap 
parent indication of the greater or less quantity of 
starch. Comparative experiments may be made by 
exposing part of a leaf to sunshine and protecting the 
other part. In the e vening a leaf sho ws m uch more 
starch than .in the morning. ' 

.. f l  . ..  
IMPROVED OAR SEAT. 

LIQUID EMPTIER. This invention has been patented by Mr. H. S.  

This seat is so made that it can be readily reversed 
without interfering with other seats in the car. The 
end frames consist of a single casting, shaped as clearly The short arm of a siphon secured in one side of the Pease, of Peoria, IU. 

• 4 • • • shown in the engraving. The rail is formed on a cir-can, as shown in the right hand figure, extends nearly 
to the bottom, while the long arm extends through 
the side to receive a rubber tube. A short air tube is 
inserted in the side of the can, near the top. To fill 
the can, the side opposite the siphon is placed upon a 
support, as shown in the left hand figure, when the 
liquid is poured in through the air tube, the air from 
the can escaping through the siphon. When filled, 
both tubes are capped and sealed. To empty the can , 
a slight ail' pressure is created by hlowing through the 

GASOA'S LIQUID EMPTIER. 

The Railroads oC lhe World. cular curve, and is grooved longitudinally on opposite 

The .drchiv fur Eisenbahnwesen gives statistics of sides, and received between grooved rollers supported 

the railroads ot the world, prepared for the most part by the end pieces of the seat frame or by one end 

from official sources, making the aggregate length, . at piece and plates secured to the wall of the car. The 

the end of 1884, 290, 750 miles, of which no less than cushions are supported by the curved rails and bars as 

62, 788 miles have been opened since 1879. Of this there shown . .  and act interchangeably as seat and 
'
.back ; the 

were in the several grand divisions of the world : . ends of tb e frame are symmetrical in form, so that they 
present tbe same appearance in both positions. The 
seat is held securely in either position by a spring bolt 

1884. 
Europe . . . . . .  . . . . . .  . . . . .  . .  ... . 117,694 
Asia . . . .. . .  . .  .. .. .. .. .. . ... .. 12,757 
Africa . . . ... . . . . . . . . .... .  . . . 4,075 
America , . . . . . .  � . . . . . . . . . . .. . . .  148,738 

1880. 
104,606 

9,905 
2,842 

105,766 

InCrease. P. c. 
13,088 12'5 
2,852 28'8 
1 ,2'&1 43'4 

42,972 40'6  
Australia . . . . . . . . . . . . . . . . . . . . 7,486 4,%1 2,642 ' 54'5 

Of the 290, 750 miles of railroad in the world, no less
' 

than 174,016, 01' 60 per cent, are in English speaking 
countries. The countries which have the greatest 
mileage in proportion to population, or the smallest 
number of inhabitants per mile, are Australia (364 peo
ple per mile), the United States (460), and Canada (486). 
Even the A rgentine Republic has a smaller population 
per mile than any European country, namely, 1 ,000 ; 
while in Europe, Sweden, which has fewest, has 1, 113 ; 
Great Britain and Ireland, 1 , 870 ; Germany, 1 , 983 ; 
France, 1, 943 ; Belgium, 2, 106 ; Austria-Hungary, 2, 786. 

The cost of railroads, as is well known, has been 
!I l'eatest in Great Britain, being there $205, 842 per mile 
of roads ; for the Belgian state railroads it is $123, 986 ; 
for the French railroads, $124,642 ; for the German 
state railroads, $105, 204 ; for the German private 
roads, $71, 877 ; for the Austro-Hungarial;l roads, 
$104,420. The cheapest system of Europe is the state 
railroads of . Finland, $30, 102 ; the other Russian rail-
roads stand at $82,244, against $63, 250 per mile for the 
railroads of the United States. 

c WOODMANSEE'S IMPROVED OAR SEAT. 

passing through a ���ket in the upper cross bar of the 
end piece, as shown in the small cut, and entering one 
of the ,potches for,med in the curved rail. To reverse 
the seat, the bolt ill. withdrawn, when the back can be 
pushed down in .it circular path until it occupies a 
horizontal position and serves as the seat. 

The whole cost of the railroads of the world has been 
more than $24,000,000,000, which, however, is only about 
$24 per inhabitant. In this c,oIlntry the expenditure 
has been about $133 per inhabitant ; in Great Britain, 
$107 ; in Germany, $47 ; in France, $57 ; in Austria
Hungary, $33 ; in 1taly, $19 ; . in Belgium, $41 ; in 

.Jesus , Sweden, $25 ; i� Sp�n, $29 ;  ill llv.ssia, .$14 ; in Canada, 

air tube, when the liquid fills the. siphon, which con
tinues to work as long as the liquid is supplied or until 
a partial vacuum is formed in the {,lan by withdrawing 
part of the air t:hrough the air tube. To insure the 
entire removal of the liquid, the. inner end. of the 
siphon is inserted in a cavity in th!3 bottom. 

This invention, has been patented by Mr. 'l'hifl invention haS been patented by Mr. Charles H. 
Woo

'
dmansee, of Norton, Kansas; Gasca, of Guanajuato, Mexico. $89. . 

. . 
': . ' , " 
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JULY 3, 1 886. J Jtitufifi t �tutritau. 
AUTOJIATIC STOP FOR ENGINES. To the other end of the shaft is attached an extension 

The engraving represents a device for automatically to serve as a mandrel to receive a saw or cutter head. 
stopping pumping engines, particularly hot air en- This feed table can be raised or lowered, to allow the 
gines used for raising water to tanks. To the engine is tool to cut to the desired depth, by means of a hand 
fitted a�scape pipe provided with a valve, the stern screw, which is swiveled to a cross bar secured to the 
of which has a lever. Connected to this lever is a cord frame. By turning the hand screw, the table can be 
or wire that passes over pulleys and down to a wheel adj usted to permit of the work being placed above or 
on a shaft journaled in oearings attached to a casing. below the cutter or saw, as the character of the work 
The shaft is provided with a spring for turning' it for may render most convenient. �When used for cutting 
winding up the cord to open the valve or other device grooves, a gauge and guide cleat is attached to the 
for stopping the engine. The shaft is turned for wind- table. 

. ",':\,. 
ROBERTS' AUTOMATIC STOP FOR ENGINES. 

ing up the spring by a crank ; it is loeked by a pivoted 
trip tever engaging with a projection on the shaft. In 
the casing is a weight attached to a cord leading' to a 
float in the tank. The cord is so arranged as to raise 
the weight when the float deseends. As the tank fills 
the weight descends, trips the lever, when the spring 
turns the shaft to wind up the cord, thereby opening 
the valve and allowing the hot air to escape from the 
engine and cause it to stop. In some cases, instead of 
attaching the cord to the valve, it may be fastened to 
the furnace door, which will then be opened by the ac
tion of the spring. ",V here gas is used for fuel, the 
spring may �be made to close the coek in the supply 
pipe. By thus automatically stopping the engine by 
the rising of the water in the tank, there is no danger 
of overflowing, and the engine requires no attention 
when in operation. 

This invention has been patented by MI'. B. J. Rob
erts, of 126 East 19th Street, New York city. 

• . • 1 "  
IMPROVED WOODWORKING MACHINE. 

This machine is designed for the cabinet shop, par
ticularly where power and shop room are limited ; 
it contains no complicated parts, and can with very 
few attachments and tools be successfull y  applied to 
almost every variety of woodwork. The cutter for 
forming dovetails is held in one end of a shaft mounted 
in bearings attached to the top of the frame. The 
cutter projects through an 
opening in a vertical guide 
plate so arranged that it can 
be adjusted out or in, to allow 
the cutter to make a shallow
er or deeper dovetail as may 
be desired. The feed table 
moves easily out and in, but 
has no lateral movement, and 
can be locked in the desired 
position. Upon the inner side' 
of the middle part of the 
bracket supporting the feed 
table is formed a l ug to which 
is secured a chain passing over 
a pulley and thence to a trea
dle hinged to the frame ; by 
operating this treadle, the 
feed table can be raised to 
bring the work against the 
cutter. The timber to be dove
tailed is placed with its edge 
upon the feed table and its 
side resting against the ver
tical guide plate, when it is 
moved forward until the tool 
has cut a recess to the desired 
depth. The timber is then 
drawn back, the feed table is 
lowered through a space equal 
to the distance between the dovetails, and is again 
shoved forward against the cutter. To form dovetail 
tongues, a number of pieces of timber are clamped to
gether side by side, are placed edgewise upon the feed 
table, with their ends resting against the guide plate, 
and are moved laterally against the cutter, which 
forms a dovetailed groove across the ends. The table 
is then lowered and the opposite sides cut, and so on 
until the tongues have been finished on all sides. 

By using suitable tools and properly adj usting the 
parts, this machine can also be used as a boring ma
chine with sliding table ; as a double-headed moulding 

I cutter for straight, circular, or other shapes ; as a pan
eling and rosette cutting machine ; and as a dado and 
routing machine. It is also effective for squaring the 
heads of turned front legs of sofas and chairs, and it 
can be easily adapted for cutting " rope or spiral " 
turning. 

This machine is the invention of Mr. John G. Oetzel, 
whose address is care of Messrs. M. & H. Schrenkeisen, 
of 160 to 166 Monroe St. , New York city • 

. .. � . 
The C oupler Fiend. 

Since it became kno wn that the Commissioners were 
interested in saving the lives and limbs of railroad em
ployes by securing the application of automatic 
couplers, the inventors have forwarded them models 
of every conceivable kind of mechanical appliances 
for car coupling. Some of them are decidedly in
genious, others are cumbersome, while a few are con
structed upon the principle that freight ca.houid be 
locked together as tightly as the j aws of a steel vise . 
Railroad men are agreed that there should be HOme 
play in couplings for freight cars, and they pass over 
models which do not recognize this princi ple. Some 
of the cou plings are made to be operated by a lever 
projecting beyond the side of the car. Others seem to 
be constructed for operation solely from the tops of 
cars. One of the simplest of the collection now in 
the Railroad Commissioners' office was invented by a 
mechanic employed by the New York Central. Every 
inventor who forwards his model invariably accom
panies it with the modest explanation that " this is 
the best thing ever yet invented. " 

" Probably a hundred models have been sent to the 
Commissioners, perhaps more, " said Secretary Hud
son. " lVIany of them are exceedingly ingenious. 
Some of them are so expensive that they are imprac
ticable. I remember sitting here in the office one 
day when a chap came in, followed by five associates. 
Each of them had a bundle. The leader just cast 
one glance at me, and then without a word he undid 
his bundle, and commenced to lay a miniature rail
road track all around the floor and into the COlllIUis
sioners' private rooms. The fifth man produced a lot 
of cars, and the last man drew a locomotive out of 
his package. Then I began to get interested . The 
leader arranged th e track so that it ran up and down 
heavy grades and around sharp curves. Then he 
lighted a match, touched it to the locomotive, and 
away went the miniature train at a great rate of speed. 
Then he purposely eansed an accident to the train, 

THE CHAMPION WOODWORKER. 

and the object of the invention became apparent at 
once. Every car uncoupled from its neighbor as if 
by magic. Some of them remained on the track and 
others toppled to the floor. He repeated this several 
times, and each time the mechanism completely de· 
monstrated that the cars immediately become de
tached from each other. It was the most ingenious 
device I ever saw. The aUlount of gearing and me
chanism necessary fo� each cal' simply made the in-

5 
vention enormously costly, and of course impractica
ble. He thought he had fortune by the throat, and 
I could not convince him to the contrary. I yielded 
to his solicitations for letters of introduction to two 
practical railroad men, and away he went. I after
ward received notice from these gentlemen that my 
life would be in danger if I ever sent any more in
ventors to them. "-Albany Corres. New York Times. 

STEEL WIRE DOOR MAT. 

The accompanying engraving represents a door mat 
that is rapidly coming into favor, and is particularly 
adapted for railway and street car floors, steamboats, 
offices, stores, residences, etc. It is made of steel wire, 
with steel frame and steel braces, all perfectly galvan
ized. 'l'his gives it many decided advantages ; it is 
serviceable, practically indestructible, is self-cleaning, 

STEEL WIRE DOOR MAT. 

reqmrmg no shaking, and cheap. These mats are 
manufactured by the Hartman Steel Co. (Limited), of 
Beaver Falls, Pa. , in six standard sizes, varying from 
16 by 24 inches to 36 by 48 inches ; special sizes and 
shapes are made when desired. 

Ancie n t  Conditi o n  ot· Egypt. 

At the recent meeting of the Victoria Institute, Prof. 
Hull, F. R. S . ,  Director of the Geological Survey of Ire
land, delivered the address, in which he gave an ac
count of the work, discoveries, and general results of 
the recent geological and geographical expedition to 
Arabia and Western Palestin e, of which he had charge. 
Prof. Hull, having sketched the course taken by the 
scientific expedition (which to a considerable extent 
took the route ascribed to the Israelites), the physical 
features of the country, evidences of raised beaches, 
etc. , showed that at one time an arm of the Mediter
ranean had occupied the valley of the Nile as far as the 
first cataract, the level of the land being 200 feet lower 
than at present (an opinion which had also been ar
rived at by another of the Institute's members, Sir W. 
Dawson), and that, at the time of the Exodus, the Red 
Sea ran up into the Bitter Lakes, and clearly must 
have formed a barrier to the travelers' progress at that 
time. He then alluded to the great changes of elevation 
in the land eastward of these lakes, mentioning that 
the waters of the Jordan valley once stood 1 , 300 feet 

above their present height. 
The various geological and 
geographical features of the 
country were so described as 
to make the address a con
densed report of all that is 
now known of that part of 
the East. 

Solidified Oxygen. 

At the Royal Institution 
recently, Professor Dewar ex
hibited th,e method he em
ploys for the production of 
solid oxygen. Last year the 
Professor gave a lecture on 
liquid air ; but although he 
and other experimenters had 
made liquid oxygen in small 
quantity, yet no one had suc
ceeded in getting oxygen into 
the solid condition. The suc
cessful device employed at 
the Royal Institution depends 
upon allowing liquid oxygen 
to expand into a partial vacu
um, when the enormous ab
sorption of heat which ac-
companies the e x  p a n  s i o n  
results in the production of 

the solid substance. Oxygen in this condition resem
bles snow in appearance, and has a temperature about 
200 degrees Centigrade below the freezing point of 
water. 

A supply of this material will enable chemists to 
approach the absolute zero of temperature and to 
investigate many interesting changes in the physi
cal properties of bodies under the primordial condi
tion of the temperature of space. 
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SIMPLE EXPERIMENTS IN POLARIZED LIGHT. I flected by the black glass mirror, and passes through I but i n  proper place. The indentation corresponds to 
(Continued from first p age.) to the back surface of the verTe trempe, which reflects I the height of the letter upon the piece of  type or the 

�he most perfect analyz�r, however, is the Nic�l l it back throug� the body of the glass ; the glass then marks upon a cut, while the remaining parts should 
prIsm. * A very small one wIll answer perfectly for tins I acts as both object and analyzer. be perfectly smooth and free from holes. This mao 
class of experiments, and is not expensive. But to reo When the polarizer, analyzer, and object are each trix, obtained by a coating from the type or�t, w i l l  
t u rn  t o  o u r  experiments ; when t h e  analyzer a n d  polar- I movable, different effects will be produced by rota.t- I serve a s  the mould f o r  t h e  final rubber stamp. . 

izer are crossed and the field is dark, if a few pieces of I ing any of them. As a means of exhibi ting cornple- I Pieces of caoutch ouc are cut to the req uired si ze 
mica of various thicknesses and shapes are held between mentary colors, nothing can excel the polariscope, as and laid upon the matrix. If pressure is n o w  exerted , 
the analyzer and the black glass plate, and bowed and the colors produced in the successive changes result- the soft mass will adjust itself to fill all the spaces 
inclined at different angles, a great variety of tints will ing from turning the analyzer or polarizer are exactly and reproducc the mould invertedly. Indentations 
be observed, and if held i n  one position while the complementary to each other. Little has been said become raised matter, and the whole will show as did 
an?Jyzer is turned, another effect will be noticed. about theories. 'rhe writer's object is to interest the primarily the type. 

Among the objects which may be examined in this reader in polarized light sufficiently to induce him to But as the caoutchouc has a tendency to return to 
way are the paper weights, stoppers, and other thick, study the literature of the subj ect, its previous shape, it becomes necessary to apply the 
partly annealed pieces of glass, a piece of glass held .. 4 • , .. process called vulcanizing. '1'he object is to impart 
edgewise in a hand vise or pair of pliers and p ut under House Bill 445 8 .  hardness t o  t h e  rubber, and to prevent i ts losing the 
compression, as shown in Fig. 5.  A piece of glass held form into which it has been pressed. The Patent Bar Association of Chicago have sent to 
edgewise for a moment in a small gas or can dle flame, To accomplish this, the caoutchouc must be heated Congress the followin g petition, which very ably sets 
and then placed in the polarized beam, shows the strain to a temperature of from 120 to 130 deg. C. As the sub-forth the serious obj ections to the above bill, to which 
by a light figure, like that represented i n  Fig. 6, or it we have heretofore called the attention of our readers : stance is ordinarily softened by heat, it is necessary to 
may assume other forms, according to circumstances. 

Whereas. It is the sense of the " Patent Bar Associ- take some means to prevent it from sticking to the 
As the glass cools, the figure fades away. mould. For the purpose soapstone will answer, and ation,"  of Chicago, Ill. , composed of patent lawyers 

Small glass squares and triangular and diamond- the mould, as well as the piece of caoutchouc, should representing varied and diverse interests dependent 
shaped plates, about three-quarter inch across, sus- be well brushed or dusted with this substance. upon letters patents for inventions, that the " '1'own
pended by a fine wire i n  the flame of a B unsen burner 
or alcohol lamp u ntil their corners begin to fu se, and 
then cooled in air, become permanently strained, and 
exhibit symmetrical figures formed of dark and light 

7 

send " bill (No. 4458), now pendi ng in the House of 
Representatives, is unconstitutional, inherentl y and 
radically wrong in principle, and calculated , if it be
comes a law, to work great hardship and injustice to 
meritorious i nventors, in the following particulars, to 
wit : 

First. -In that, by not excepting from the operation 
of the bill.,tents heretofore granted, it directly inter
feres with�"hd takes away rights already vested under 
said patents. 

Second. -In that it deprives inventors of the exclu
sive rights to their d iscoveries or inventions, contrary 
to the provisions of Section 8 of Article 1 of the Con
stitution of the United States. 

Third. -In that its provisions are so vague and am-

The duration of the heating varies with the thi ckness 
of the rubber sheet. As a general thing, from 20 to 30 
minutes ought to be sufficient. It may be m entioned 
here that special apparatus has been constructed for 
pressing and vulcanizing. The proper viIlcanization is 
of the greatest im portance in determining· the dura
bility of the stamp. 

All that remains to complete the stamps is th e mount
ing of the rubber plate upon a suitable base or handle. 
This is best done either with zinc or with a solution of 
cao utchouc in benzine. The surface of the handle, as 
well as the back part of the stamps, having been cov
ered with such a solution and well pI'essed tog�ther, 
after drying the entire stamp will be ready for u!e.
AmeT. Lith. and Printer. 

biguous that it will enormously m ultiply litigation, ... 4 • , .. 
and will for several years render it impossihle to de- C ompenllating Peudu]umll. 

t ermine what are the legal rights and remedies of the At a recent meeting of the Royal Astronomical So-
owners of letters patent. . L D clety, ondon, r. Leonard Waldo, of Yale College, de-

FOUTth. -In that it is " class " legislation as against scribed an escapement for clocks of precision, with 
the products of the brains of inventors, while the ex- which he had been making experiments. He said there 
clusive rights of authors are fully protected by the are several obscure sources of error in the rate of 
laws of Congress. clocks, which have not been properly investigated. It 

Fifth.-In that it takes away the j urisdiction of the is ordinarily assumed that the pendulum swings in a Circuit and District Courts of the U. S. , in suits for in- plane ; but this is never actually the case. There is 
fringement of patents involving less than $200, without always some de viation from the plane, as lllay be shown 

spaces, but show little color on account of their thin .  
designating any tribunal for the hearing an d adjudi- b y  fixing a reflector on t o  the pendulum rod, and ob

ness. By superposing several such plates, color effects cating thereof, thereby depriving patentees having serving a reflected light on the cross wires of a tele-
may be seen. small claims of any remedy, legal or equitable. scope as the pendululll swings. Then there is always 

DOUBLE POLARIZATION WITH SINGLE GLASS PLATE. 

The beautiful velTe trempe, or strained glass blocks, 
Sixth.-In that its provisions are a direct temptation some mobility about the support, which, if the pendu-

a few examples of which are represented at a, b, c, d, 
and incitement to fraud as to knowledge or notice of lum is heavy, may be a serious cause of error. Then 

in Fig. 2, are similar in ch aracter to what has j ust been 
grant of letters patent for invention, and in per- the coeffi cient of elasticity of the suspension spring is 

described. They vary in thickness from one-fourth 
mitting an infringing purchaser for use, whose wrong always changing with the temperature. I have found 

inch to one-half inch, and even thicker. They are ex- is begun innocently, to continue the same deliberately, the best results with a very firm and speciall y built 
pensive obj ects, but exceedingly beautiful and interest- after notice during the life of the patent ; and, stone arch between two piers, like the piers of a transit 
ing. Seventh.-In that it extends to infringing manufac- instrument, from which to suspend the pendulum. I 

In Fig. 3 is shown a method of polarizing and analyz- turers, who �re su�posed to engage in busi�e�s deliber- have had to d iscard the use of a glass rod and glass jar 
. ·th . I b dl f I t It · · . .  ately and WIth theIr eyes open, the same prIVIleges and f t f th d ' ffi I f tt · mg WI a smg e un e 0 p a . es. I.S, 1Il prmCIple, exemptions as are extended to inn ocent urchas rs 

or �nercur!, on accoun 0 e 1 cu .ty 0 ge m g . a 
a Norremberg doubler. 'rhe light strIkes the under ' b " k � th f b .t 

p e straI ght umform rod or an accurate cylmder to contam 
• • i uymg In open mar e u ' ere ore e 1 th d h II surface bundle of plates at the polarIzmg angle and is I R L d Th t thO 

' 
A . . ' tf II e mercury ; all we ave fa en back on the use of a 

. . ' e80 've , a IS ssocmtlOn respec u y and t I '  d t I d l '  h th h h . 
reflected downward 1Il a polarIzed state passing · tl t ·t ·  C t · . 1 I

S ee Jar an s ee 1'0 , W lIC , oug t ey are subJect 
. .  .' .  earnes y pe 1 IOns ongress not 0 pass saId bil -H. . ' t h rough the obJect WhICh rests upon the horIzontal sil- I R 4458 

to greater expanSIOn, can be accurately turned. I have 
vered mirror. It is then reflected back through the 'R i d Th t S t d R t t ·  . I had to rej ect altogether zinc and steel gridiron pen-
obj ect, and passes through the bundle of plates to the 

I 
C 

eso ve ,  a our ena OrS an epresen a Ives 1Il I dulums, on account of their tendency to warp. There 
eye of the observer ; the plates, as before stated serv- I
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' sage 0 saI l .  . , HACHER Tes� ent t t 11  I ·  . d I . ht f f 45 mg 0 ana yze t e polarIzed beam. E S E IS t 

, . 0 a y unexp ame . use a WeIg 0 rom to 60 
A N orremberg doubler, which answers a good pur. 
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.. ,:-",Y ARTS, . 

ecre :T;� , .. 
pounds of mercury, properly freed from oxide, which i s  

pose, may be made b y  leaning a clear plate of glass upon . ,,; / • another source of change of rate. The escapement I 

the edge of a book, ove)' a piece of ordinary looking glass,Y· TJ
.
le Makin g  �c R obber Stamps. 

. have used is a modified form of thc Denison gravity es-
and employing a bundle of glass plates as an anal yzer, The wordmg o� the d.eslred rubber stamp �avmg been capement, which does not want any great alIlount of 
as shown in Fig. 4. Here the polarization is effected correctly Ret up III ordlllary type, the same IS locked up power to drive it. 
by the single plate of glass, and the analyzation by the �nd placed upo� a le�el suppo�t. Around it is put �n Mr. Buckney said : I should like to make a few re
bundle of plates held in the fingers. Equipped with Iron frame,

. 
WhICh WIll deterIIllne the shape and SIze marks on what Dr. Waldo has said, for his experience. 

this instrument, the student of polarized light may pro- of the matrIx. does not agree with mine. First, as to the mercurial 
ceed a long way with h i s  in vestigations. I By me�ns of a soft brush, the type as wel l as all pendulum being better than the zinc and steel com pen-

In this intrument the objects to he examined are ' surroundmg parts, that are to be covered by the plas- I sating pendulum. I much prefer the zinc and steel, es
laid upon the horizontal mirror, and the inclined tel' of Paris, are well oiled. . I pecially for large pendul ums, for a change of tem pera
plate is arranged with reference to the light so that ! For the purpose of makmg th e  cast, finely ground tn re does not act immediately ; and with the mercurial 
it will reflect the broad light of the sky downward . . fresh pl aster of Paris is needed ; if of long standing, pendulum, the rod takes up the new temperature, 
The position of the single plate and bundle of plates I the same :vill iose �ts desirabl� propertie�. This plas- while only the outside of the mercurial jar is heated, 
may be varied to secure the best effects. tel' of ParIS, of WhICh a suffiCIent quantIty should at and until the whole of the mercury in the jar is heated 

In Fig. 7 is shown an arrangement by which the one t.irne be mixed to the consistency of pap, using the clock will lose. I have made some experi ments as 
object and the blackened glass both act simultane- clear ,water, . is poured over the frame containing the to this, and foun d  that a. m ercurial jar of 2 in. in d i 
ously as polarizer a n d  analyzer. B y  placing a speci- type m a thm laye:-, so a� to ?arel! cover it. With a ameter, which is the ordinary size used, wh en exposed 
men of velTe trempe edgewise on the blackened glass, ' �tout �rush th� llllxture. IS drIven mto all spaces and to a change of temperature of 30', takes a whole day 
as shown in the engraving, the light, striking the mters�lCes, untIl �ll. detaIls are thoroughly covered. Af- to steady itself. A jar of 3 in.  in diameter took between 
strained glass at about the polarizing angle, is reflected I 

tel' .thiS the rem�mmg pap of plast�r of Paris is adde� two and three days to co�pensate itsAlf. I do not un
from the back surface of the glass and partly polar- , 

untIl the frame IS filled to overflowmg. The surface IS derstand why ; but the mcrease of tem perature took 
ized. The beam thus polarized is reflected downward I sIlJo�thed down, a,rter the plas�er ?as settled somewhat, about double the time to show its effect that the cool
obliqnely, and at the same time depolarized by the ' and m a short whIle the matrIx m the frame may be ing did. With a zinc J,l.nd steel pendulu m the bob can 
strained body of the glass ; it is reflected upward to removed f:OI? the type. be suspended from its '  center so as to eliminate all er
the eye and analyzed by the blackened glass mirror After thIS It becomes necessary to bake the matrix rors due to the expansion of the bob i tself, so that the 
thus producing an image which is apparently belo� in an oven for a period of from four to six hours. When expansion of a large mass need not be consirlered. 
the surface of the mirror. The image seen in the thoroughly baked, the matrix should be well brushed Mr. Inwards : There seem s to me to be another ob
ve1'Te trempe itself is p roduced by the reverse of what with a thin solution of shellac to impart a smooth sur- j ection to the mercurial pendulum which has not been 
has just been described. The light is polarized and re- I face, and at the same time greater strength. referred to-the mercury, being liq uid, al ways flops 
----�-----.-.---

. 
- ------___ 1 T:he matrix, at !his stage, represents a �ellowish- about to a certain extent, which must be equivalent to 

* For desCrIption see SVI'l''''''''''NT 588, whIte block, In whloh the lattarmg appears mdeuted, so much friction. 
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The Recent Fire at the Harrison Chemleal W orks. 

Tei the Editor of the Scientific American : 

'oNe notioo in your issue of the 12th inst. an item to 
the effect that during the recent fire at our works a 
large amount of chemicals were released from the 
burning building, which entirely destroyed the fire 
hose, and also that the firemen's lives were constantly 
endangered because of the chemicals in the neighbor
ing buildings. , Kindly correct this erroneous state-
ment. / 

The building burned, one of a group of buildings 
devoted to the manufacture of alum, contained nothing 
but sulphate of alumina, or alum, in Flolution 01' in 
bulk, in either case perfectly harmless. The nearest 
buildings were acid cham bers, which were not injured 
sufficiently to release any acid, and e \"en if these cham
bers had been destroyed, the acid could not have come 
in contact with the hose. The only hose destroyed 
during the fire was some 150 feet of our own, which 
was caught by the fire in an exposed position, and 
burned before it could be removed. The firemen 
were not exposed to any more danger than at any 
ordinary fire, as we do not manufacture, either in 
our alum works 01' in any of the rest of our factories, 
any explosive materials ; and even had our chambers 
been destroyed or inj ured, none of the acid, or chemicals, 
as you call them, could have come in contact with the 
fire hose, owing to the peculiar construction of the 
buildings. 

Mr. John R. Cantlin, Chief of the Philadelphia Fire 
Department, in a letter to us fully confirms our state
ment, and we beg you will cOl'I'ect your item. 

HARRISO::'if BROS. & CO. , 
C. LELAND HARRISON. 

Philadelphia, June 17, 1886. 

.. , . . ... 
How to Increase the Efficiency of" Dynamo N o .  1 6 1. 
To the Editor of the Scientific American : 

I have j ust constructed for lecture purposes i n  
-this school a dynamo electric machine like that de

scribed in the SCIENTr:B'IC AMERICAN SUPPLEMEN'l', 

No. 161, and I have found it possible to increase its 
efficiency very much by a change in the manner of 
making the connections, which may be of interest to 
others who ha,ve the sam e machine. 

I connect the brushes with the extremities of the 
wire passing round the field magnet, thus closing 
what may be called the inner circuit. I again con
nect the brushes for the outer circuit. This connec
tion is very effective where the outer circuit has 
much resistance or is subject to interruption. The 
greater the resistance in the outer circuit, the stronger 
the field magnet becomes and the greater the electro
motive force of the current. If the outer circuit, is 
broken, the fiel d magnet, instead of losing its mag
netism, becomes stronger, sinae its coils receive all the 
current.  

Connected as I have described, the machine will 
decompose water 01' work a telegraph instrument at 
a very low speed ; and at a high speed will easily 
raise to a red heat from eight to ten inches of pla
tinum wire, No. 36. It  will also run a small arc light 
01' several small incandescent lamps. 

. When the resistance of the working circuit i s  very 
low, and only then. the connections are best made as 
described in SUPPLEMENT, No. 161. 

Of course, I am well aware that this application 
of short circuits is well known to electricians, but 
doubtless many who have made and are using this 
little machine do not know of it. C.  FESSENDEN. 

P. S.-To change the circuit, as above, it is  not ne
cessary to make any change in the construction of the 
machine. Taking Fig. 3 of description in S UPPLE
MENT, No. 161, join n and v by a straight stout wire, 
and take the current for outside work from p and v 
or from p and n.  C. F. 

High School, Napanee, Ontario, Can. , June 21, 1886. 

Peculiarity oC Indian Castiugs.* 

The importation of partly manufactured material is 
at present exercising considerable influence over many 
of the n ative arts of O riental countries and India. 
The supply of machine made thread has doubled the 
village h andlooms in some districts of Madras, and 
gold thread from Germany has enabled the brocade 
weavers to compete with the imitatio n brocades sent 
in from E urope. In some handicrafts, however, the 
supply of European material has produced a contrary 
effect. Iron and steel, bar and rod, have displaced 
an ancient industry, and sheet copper and brass have 
robbed the founder of half of his work, Formerly 
the only means of prod ucing sheet metal was by 
hammering cast plates, an expensive method only re
sorted to when thin flat coverings were required for 
wooden 01' other obj ects. For very large vessels, where 
weight was required to be kept down and strength 
maintained, hammered sheet was used ; but generally 

* C. Purdon Clarke, C.l.E.,  Keeper of the Indian Section, South Ken
sin,iton Museum, as reported in the L<.mdon Irofl tl'md. /iJa:M"'''(1f. 

'-citutifi c !mtri'llU. 
the founder was employed, to save as much as pos
sible the labor of forming the furnished castings, which 
required but little beating out, trimming, and braz
ing. In the case of a bowl or flat jar with a narrow 
mouth, the founder would prepare a cast not unlike 
in shape and thickness that of an ordinary flower 
pot saucer, from which, by constant hammering, the 
bul bous sides would be formed, proj ecting beyond 
the rim, which would remain of its fi rst diameter and 

7 
together, a!! they could see. He knew that Mr. Clarke 
had had the opportunity of seeing a good m any me
tallurgical processes as practiced in Ind ia, and he 
was very much struck by one point mentioned.  namely, 
the very great use made in India of highly heated 
moulds, and which h e  considered was a s ubject de
serving of" considerable attention. 

Petroleum in Egypt. 
thickness. When finished, such a vf'ssel would be The recently discovered oil fields in the region of the nearly double the size of the first cast, and a remarka-
ble exampl e of the native knowledge of the composi. Red Sea have been carefully examined by Mr. Daley, a 

Belgian engineer, and promise to be of ccasiderable tion of bronzes and annealing proc!::sses. . . . , . 
It is worthy of noting that the chief means of de- ll���rt�nce, The en!lre penms�la of GlInsah, where t�e 

tecting modern from old Persian and Saracenic metal 01 as .een found, IS of volcanI� structure, and de;�ld 
vessel� is by examining the brazing joins which in of the slIghtest trace of vegetatIOn or fresh wllt"r. I he 
ancie�t vessels are rare. When not fou�d, a close I' fi rst oil borings were made at a distance vf 400 feet 
examination will show the vessel to be a thin cast- from th e sea, At a depth of 156 feet, a copious flow of 
ing, the ornamentation being by inlay or chasing oil was

. 
obtained,. It is estimated that 3, 200 ba�rels 

and hammering, which , being done after the cast is I were dls�har�ed In 24 hourl'l, and the flow has sm�e 
made, gives the reverse side the appearance of been mamtame� at the same .rat:. The. pet:oleum. IS 

chased sheet metal. So far as I could ascertain of a dark greenIsh color, and lImpId. It IS  mIXed WIth 
there' are three methods of casting practiced in India: �alt 

,
water, and discharges .carbonic acid gas. By allow

The first by moulds in sand ; the second, mould s in mg It to stand for some tIme, the salt water settle� to 
clay not unlike plasterers' piece moulds ; the third, the bott�m, a.nd ma! be �rawn off. The surroundmg 
clay moulds formed on a wax model , the cire perdu country IS �Ul�e unmhablted, on �ccount of t�e. ab
of Europe. The first of these is well known in Europe, se

.
nce of d:mln�l g  wat�r and vegetat

.
lOn. All provlslO�S 

but the sec nd is I believe now described for the first m e  supplIed from Suez. The clImate, however, IS 
time. 

" healthful, and the otherwise intense heat is moderated 
In preparing the mould, impressions of the various by frequent ';inds. . .  

parts of the pattern are taken in clay, and these �h e  EgyptIan Government 18 dlsp�sed to do �very
pieces when nearly dry are, after trimmia stuck t�mg nec:s�ary for �he dev�loPJll ent of the new md

"
u�

neatly together, and kept in place by sevell'f layers tl Y· JettIes are b:mg constructed, so as to. allow " es
of mud in which some fiber is mixed. The mould sels to be loaded dlrectly at the wells. It I S probable 
when r�ady has b nt one vent, which, placed on the that most of the crude oil wi l l  be taken to Cairo for 
most convenient side, is carried up into a sort of refi lling. 
bottle neck. If the object is small, several moulds are .. , . ,  .. 
attached together, and the vents united by a single 
short neck of clay, to which a crucible, inclosed in an 

DECISIONS RELATING TO PATENTS, 

U. S. Circuit Court.-Nortbern DistI"ict oC Illinois . 

egg-shaped Ball of clay, is attached. The size of this OHIO STEEL BARB FENCE COMPANY V. WASHBURN & 
crucible depends upon the exact amount of metal re
quired to fi l l  the mould or moulds ; and this quantity 
being known by experien ce, the founder places it in
side before closing it up. 

No provision i s  made for the escape of air from 
the mould when the metal is poured in. The mould 
and crucible (now in one piece) is allowed to dry ; 
and after several coats of clay, tempered with fiber, 
have also been well baked on by the sun, the fur
nace is prepared. This is simply a circular chamber 
about 2 feet 6 inches i n  diameter, 2 feet in height, 
with a perforated hearth and no chimney. Half filled 
with charcoal, a good heat is obtained by the use of 
several sheepskin bellows from beneath. When ready, 
as many moulds as the furnaee will hold are placed 
in it, the crucible end of each being embedded in the 
fire. A cover is placed over, and the fire kept u p  
until upon examination the moulds are found t o  be 
red hot. They are then taken, one at a time, and re
placed in a reverse position, the crucibles being now 
above. The metal flows down i nto a red hot mould, 
and penetrates the finest portions of the surface with
out suffering from ail' 01' chilling. The fire is allo wed 
to gradually cool, and when the obj ects are broken 
out of their clay covering, the metal is soft and mal
leable. 

MOEN MANUFACTURING COMPANY et al. 
Gresham, J. 
A court o� equity will not specifically enforce a con

tract at the instance of one of the parties who has 
repeatedly broken it, even if the other party has been 
guilty of the first breach. 

If one party to a contract expects to h ave it speci
fically enforced against the other, he must act steadily 
i n  good faith, by observing its terlIls, whether the 
other party violates his covenants or not. 

When a party to a contract has not kept his cove
nants, but excuses himself on the ground that the 
other party was guilty of the first breach, whatever 
remedy there is is at law. 

U. S. Circuit C ourt.-District oC Indiana. 

HUDNUT V. LAFAYETTE HOMINY MILLS et al. 

P A'l'ENT HOl\UNY MILLS. 

In a suit on reissued letters patent No. 10, 057, of 
March 7, 1882, to Theodore Hudnut, it was shown 
that one of the alleged infringing machines was made 
in accordance with an earlier patent, and therefore 
held that such machine was not an infringement. 

It is not competent for a patentee, by a reissue of 
his patent, procured after a delay of more than ten 
years, to so enlarge the scope of his in vention as to 
cover devices patented in the mean whi le, which were 
not embraced in the original. 

The third manner of casting (that by the use of a 
wax pattern which is destroyed in the moulding) is 
well known, but in one particular case the process has 
been carried further than would be at first believed, 
and of this I will now attem pt a description. Maryl and Co urt oC A ppeal8. 

Th e  object produced is an anklet, a .flexibl e ring SCHWARZENBACH V. ODORLESS EXCAVATING APPARA-

about 4 inches in diameter, made frorrf an endless TUS COMPANY. 

curb chain. Such curb chain trinkets are common in Ritchie, J. 
Money paid for a license to use a patented I'nventl'on India, and are generally made from thick silver wire 

rings interlinked and soldered one by one. I n  this on representations made in good faith that the patent 
example the anklet is made of bronze, and consists of is valid cannot be recovered back, although the patent 

turns out to be void. a complicated chain of 43 detailed links, the whole 
being cast by a single operation. The first part of In such a case, the general principle applies that 
the process is the preparation of a pattern in wax, a where a party with full knowledge, actual 01' im puted, 

of the facts, there being no duress, fraud, or extordelicate work, each link having to pass through four 
others, and to bear three small knobs or rosettes. tion, voluntarily pays money upon a demand, though 

not enforceable against him, he cannot recover it These .are in two instances but orn aments ; the third, 
however, serves as a channel for the metal to enter 
each ring. Then commences the most difficult part of 
the work, each ring having to be slightly separated, 
and this is effected by painting in a thin coat of fine 
clay until there is sufficient to form a partition. Other 
coats of clay are added until a thickness of about half 

back. 
A licensee who has paid, or a�reed to pay, an annu

ity in consideration of a license to me a patent privi
l ege which he has had the benefit of, cannot recover 
back the money or avoid its payment, if not already 
paid, on the ground that the patent is void. 

an inch is attained, when a groove is cut round the -4 , • , .. 

upper side of the ring, _ and deepened until the ro w A Fish Drying Mach i n e  Wanted. 

of knobs is bared. The wax is then melted out, and A Florida correspondent writes that a demand now 
the mould attached to a crucible as before described. exists among the water farms and fisheries on the 
When cast, and the mould broken away, the chain I Gulf coast for a convenient and inexpensive machine 
comes out inflexible, being attached to a rod which ' for drying fish so that they may be shi pped to dis
runs round where the groove is cut. This is broken tant markets, in the same manner that the fruits of 
off, and the chain is complete. tlle South are now distributed in d ried form over 

The president of the society before which the paper large areas of less fertile country. He suggests that 
was read, in proposing a vote of thanks to · Mr. Clarke some of the readers of the SCIENTIFIC AMERICAN may 
for taking so much trouble in obtaining the speci- turn their i nventive I!:enius in this direction. Ac
mens exhibited, said that they were very extraordi- cording to the De Funiak Springs (Florida) Signal, 
nary things, and the subjpct waf' well worth consider- I' a premium will be offere<il for the best machine fOl' 
tng c;m,refuH,y. 'l'he mQuld !l.ud the c;:rueible were fb::ed this purpose e:Khibited a.t their a.utumn fair. 
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IMI'ROVED BORING AND FACING MACHINE. The entire danger from lightning is when the dis-

We illustrate a novel boring and facing machine con- charge is between the earth and the cloud. While this 
structed by Messrs. George Waller & Co., of South- discharge is beyond man's control, it is within his 
wark, London, as given in Engineering. It was de- power to direct such an electric current so that it shall 
signed more particularly for the manufacture of gas be harmless. He cannot avert it, but he can, by provid
exhausters, bnt it is also applicable to a wide range of ing a suitable conductor, prevent in many cases the 
work. The head slides upon two vertical pillars, and actual flash, by substituting a silent discharge, or 
can be raised and lowered by a screw operated by a transfer the current through a channel which will be 
hand wheel. Upon the face of this slide there is mounted uninjured by its passage. This is the mission of the 
a cross-slide, carrying two vertical spindles, one within so-called" lightning rod." There are a number of in
the other, and each driven separately. '1'he inner spin- st.ances on record where the principle of the lightning 
die is actuated by the cone pulley shown to the left, rod has been carried out accidentally, with disastl'Ous 
and is provided with a feed motion after the manner of results, owing' to the nature of the conductor. One 
a drill. The outer spindle carries a large face-plate at 
its lower end, and on this is a ring of bevel teeth into 
which a pinion on a horizontal shaft gears. The face
plate carries a tool-box provided with a tappet mo
tion for effecting the feed. '1'he apparat.us is shown in 
the view boring a flywheel and facing up the periphery 
at the same time, and it is evident that there is a great 
variety of jobs in which it will prove of great service. 

----" .. f.,,, 
'I'he Electricity 01 the 1.I�htllillg Flash. 

When l!'ranklin made hi:,; celebrated experiment with 
the kite, he demonstrated not only that the flash of 
lightning was simply an elec
trical discharge, but also its 
identity with the high tension 
electric spark produced by a 

frictional machine. '1'he ex
istence of electricity ill the 
atmosphere appears t.o be the 
result of manifold cause:;. 
It is apparently a reservoir 
which receive:,; the energy dis
sipated by the various pro
cesses of nature. The evapo
rat,ion of water impregnates 
the atmosphere with minute 
vapor particle:; charged with 
the electric fluid. '1'hese cnr
rents of warm, moist air being 
lighter than the cold, dry air, 
are constantly ascending froll! 
the earth, and particularly 
during the middle and after 
portions of the day. As these 
curt'ents rise in succession, 
the moist air ascends higher 
and higher in the atmosphere, 
and, losing heat, i;; no longer 
able to retain the Il!oisture 
with which it is charged. 

Condensation then t-a k e :; 
place, and a cloud is formed 
which increases in volullle as 
long as the currents continue 
to ascend. These cloud masses 
are each charged with elec
trici ties of different tellsiolJ, 
and usually diffedng al:oo from 
that of the earth. The ten
dency to restore the disturbed 
electrical equilibrium causes 
a discharge between the two 
clouds, or the cloud aud the 
earth, as the case may be, as 
soon as the difference in ten
sion is sufficient to overcome 
the resistance of the air. As 

IMPROVED BORING AND FACING MACHINE. 

the resistance of the air is dependent upon distance notable case, probably familiar to some of our readers, 
and humidity, it usually happens that the over- occurred many years ago in Brittany, where the church 
charged cloud discharges into one of less tension and in bells were rung at the approach of a storm, in order to 
comparative proximity. Of the many thunder storms warn the people. In several of these churches during 
occurring every summer, and the frequent flashes of the course of the storm, the tower:; were struck while 
lightning with which they are accompanied, there are the bells were still ringing, and the unfortunate per
probably comparatively very few discharges which ever. sons who had hold of the ropes were either killed or 
reach the earth at all, The interchange in the large severely injured. Othet' churches, t.he bells of which 
majority of cases is between two clouds or between were silent, escaped harm. An explanation of the in
two bodies of air of opposite tension. 'rhe damage cident is found in the fact that the large mass of metal 
done by lightning would be much in excess of its pl'es- of the bells, being in imperfect connection with the 
ent total were this not the case_ From the passage of ground through the hempen rope and the bell toIlers, 
the spark from cloud to cloud we need no protection, offered a better conductor for the passage of the 6lec-
for the earth is entirely without the circuit. tricity than thf! sur.!,'Q\1ndin/if "'h', 
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The resistance offered by the bodies of the persons 
completing the circuit was too great, however, for their 
safety. It often happens that the rods are so carelessly 
adjusted and maintained that they are inefficient for the 
protection of the building so equipped. But the value 
of a properly constructed rod is proved by the experi
ence of the British navy, where no loss has occurred 
since the adoption of a lightning conductor. The ships 
are probably struck as often as formerly, but in the 
absence of an electric explosion, no damage is done, 

The best form of conductor is one which offers the 
least possible resistance to the passage of the clll·rent. 
Prof . Hughes, who has given the subject careful study, 
:;tates as the result of his experiments that a solid rod 
of iron is a very bad form, because of the self-induction 
in such a conductor. A ribbon form is considered very 
good, but should be wider if made of iron than in case 
of copper, in order to afford equal conductivity. He 
also recommends iron conductors made of numerous 
stranded wires. 

4 «. � .. 

MorrhuoJ, tbe Active Principle 01' (Jod Liver Oil. 

Dr. Lafarge, of Paris, has separated from cod liver 
oil a substance containing all the 
active ingredients of the oil except 
the fat. This su bstance he calls 
morrhuol. It contains twelve times 
as much iodine, bromine, and phos
phorus as the original.oil, but these 
elements exist in a state of COUl
bination difficult to destroy. The 
quantity of lIlorrhuol obtainable 
varies, according to the quality of 
the oil, from lYz to 6 per cent. 
When cod liver oil is deprived of 
the morrhuol, it no longer possesses 
the properties which make it so 
valuable, and acts silllply as a fatty 
substance. In order to cover the 
disagreeable taste of the lIlorrhuol, 
it is best given in capsules contain
ing five grains of the extract, cor
responding to a drachm and a half 

of the crude oil. 
Two of these cap
s u l e s a d a y  i n  
young children, or 
four daily in older 
c hil d r e n, have, 
Dr. Lafarge says, 
proved of great 
s e r v ice i n  h i s  
hands. It also re
lieves the cough of 
phthisis.-Medi
cal Record. 

To (:Jean Braliis. 

Make a mixture 
of one part com
mon nitric acid 
and one-half part 
sulphuric ackt in 
a stone jar, hav
ing also a pail of 
fresh water and a 
box of saw dust. 
The articles to be 
treated are dipped 
into the acid, then 
removed into the 

water, and finally rubbed with saw dust. This imme
diately changes them to a brilliant color. If the brass 
has become greasy, it is first dipped in a strong solution 
of potash and soda in warm water; this cuts the grease 
so that the acid has free power to act. 

CAs'r IRON pulleys Illay be lagged with leather with
out the use of rivets, by first brushing over the sur
face with acetic acid, which will quickly rust it and 
gives a rough surface; then attach the leather to 
the face of the pulley with cement composed of one 
pound of fish glue and one-half pound of common 
glue. 
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TRIPLE CALLA LILY. 

We illustrate in the cut a remarkable exampl e of a 
triple spathed Calla rethiopica. The specimen is in 
the possession of Mr. A. 'r. F. Lampe, florist, of Jersey 
City. It measures eleven inches from tip to tip of the 
opposite spathes, and six inches across the face in the 
opposite direction. Although generally spoken of as 
the flower of the calla lily, the white spathe is only a 
slightly modified leaf, and has no relation to any indi
vidual blossom. The thick pillar or spadix in the axis is 
covered with a thick mass of small anth eriferous flow
ers. These are the real blossoms, and the white leaf or 
spathe that s weeps around the base of the spadix or 
flower stalk recalls by its shape the green leaves that 
grow on the regular leaf stalks. 'rhe well known In
dian turnip and various other plants exhibit this same 
peculiarity in their way of blossoming. As its name de
notes, the C. rethiopica was a native of South Africa. 
It was introduced into England in 1731. We learn from 
Mr. Lampe that fi fteen years have passed since he saw 
a triple calla, and that this is the finest one that ever 
met his observation. The double are not so rare as the 
triple ones, but either kind can only be called a freak 
of nature. In all probability, the same plant will never 
agai n show the same phenomenon. Out of several 
thousand flowers that have bloomed in h is greenhouses 
this season, this is the only one of the double or triple 
variet y. There is no way of propagating them. 

. '  . . .  
EXPERIMENTS IN ATMOSPHERIC PRESSURE AND 

CONDENSATION OF STEAM. 
BY T. O'CONOlt SLOANE, PH.D. 

Since the earliest days of science, the phenomena of 
atmospheric pressure and different illustrations of 
the gravity of the air have formed one of the most in
teresting of ,the experim ental departments of natural 
philosophy. 

'Vhile various phenomena connected therewith were 
known from the earliest days, one of the glories of 
modern times is the assigning to these facts their true 
cause. Up to the days of Galileo, the expression of 
the cause was contained in the words, " nature ab
hors a vacuum. "  Inspired.by this brilliant man, who 
was his master in science, 'rorricelli investigated the 
subject, and invented the barometer. At about the 

J titutifit �tutritllu� 
dimensions that a large number o f  his fellow burgo
masters pulling simultaneously were unable to raise 
the piston against the atmospheric pressure . All his 
experiments he could not have carried out without 
an air pump, and he has come down to posterity with 
augmented honor as the inventor of this instrument. 

Torricelli, Pascal, and Von Guericke did all the 
fundamental work in pneumatics, and what has been 

TRIPLE CALLA LILY. 

same period, Pascal, in France, not knowing fully since done has been the carrying out of their work to 
any of the details of Torricelli's work, also investi- its legitimate con clusion. 
gated the subject of atmospheric p ressure, which in- In the cut is represented a modification of an old ex
vestigation was one of the classic. works of his life. He · periment, but which departs sufficiently from it to 
reasoned out that the barometric column was sus- possess an interest of its own. The original experi
tained by the absolute weight of the air pressing meut is familiar to many of our readers. A tumbler or 
upon the mercury outside the tube. wineglass is partly or entirely filled with water, a piece 

He caused a barometer accordingly to be carried to of writing paper is plac.ed over its mouth, is pressed 
the top of the Puy de Dome, the principal peak of against it tightly by the palm of th e hand, and the 
the Auvergne situated near the villaO"e of Clermont- whol e inverted. On withdrawing the hand, the paper 
Ferrand. His' brother-in-law Perrier did this for him, remains attached to the glass, and the water does not 
watching eagerly the height of the barom etric column escape, being upheld by atmospheric pressure. 
as he ascended. He found that it fell continually as If  the glass was only partly filled with water, the 
a greater height was reached, until it was depressed success of the experiment is due to the flexibility of the 
several inches at the summit. This was in exact ac- paper. �'he paper is pressed i nto the glass a little by 
cordance with Pascal's prediction . In Perrier's words, the hand, and when the hand is removed, gives way or 
the result " ravished us with ad miration. ) )  bulges out a little. 

Otto von Guericke, the famous b urgomaster of The effect of this is to permit the rarefaction or ex
Magdeburg, won his title to fame by his experiments pansion of the air contained i n  the glass above the 
in pneumatics. Adj oining the wall of his house he water ; thus, in the usual phrase, etymologically hwor' 
erected a water barometer, whose lon g tube reached rect, but very convenient, a partial vacuum is created, 
well up to the eaves. On the upper surface of the and the paper upheld. 
water within the tube he floated the image of a little In the modified experiment, an inflexible substance, 

EXPERIMENT IN ATMOSPHERIC PRESSURE. 

a plate of glass, is substituted for the paper. To per
form the experiment with this, the glass must be COIn
pletely or very nearly completely filled. The presence 
of any considerable amount " of air in it  would cause it 
to fail, as the glass plate could not bulge out- under the 
pressure of the water. A wineglass -or tumbler with 
very even edge is placed on a level tabl e, filled almost 
to overflo wing with water, and a flat glass plate, by 
sliding or otherwise, is placed over its mouth, so alS to 
exclude every bubble of air. If this be inverted, the 
glass plate being held in place while so doing, it will re
main attached to the vessel on withdrawal of the hand, 
but in a state of extremely unstable equilibrium. 
The plate can hardly be said to be in contact with the , 
edge of the t u mbler, a thin film of water intervening, 
so that on the least inclination the plate slides off. To 
make it more secu re, four pieces of cork may be at
tached by sealing wax to the surface of the glass that 
comes next to the tumbler, which prevents this sliding. 
It is a beautiful illustration of the low expansibility of 
water. 

A small amount of water may be placed in the tUIIl
bIer, and a little more than an equal volume of alco-

I hoI may be mixed with it. A lighted matGh may now 
be held within the vessel for a few moments, or until 

I the vapor of alcohol catches fire. After it has got 
man, which rose and fell with the barometric column, quite warm, a plain piece of glass is placed upon it and 
prognosticating to some extent by his movements the it is inverted as before. If  this is properly perfol'med, 
coming weather. the plate of glass will adhere strongly to the tumbler 

From this experiment it w:m(cC seem that Von under the effects of the partial vaeuum. 
Guericke did things on a large scale. In the other cut, the production of a steam vacuum 

His other work carries out this idea. He made is illustrated. A sma.ll amount of water is brought 
Magdeburg hemispheres so large that the force of eight into a state of ebullition, and maintained so for a few 
horses applied to one' of th em could not pull them minutes. 'rh e  flask is then inverted quickly into a 
apart. He constructed a cylinder and pililton of fiuch owl containing more than enough water to fill it, iti! 

9 
open neck reaching well down to the bottom of the 
vessel. For a moment nothing happens ; but as the 
steam begins to condense, water rises rapidly into the 
flask, filling it completely, sometimes with s uch vio
lence as to break it. 

This experiment m ay be performed with an Italian 
wine bottle from which the straw cover has been re
moved. It is an historical experiment, and was per
formed with one of these identical bottles by Capt. 
Savery, one of the early inventors of the steam engine. 
The account of the experiment may be found in vol. 
ii. of Experimental Philosophy, b y  Dr. Desaguliers, 
published in London in the year 1 734. 

.. . . , .  
Contractors EstiInating o n  P u blic 'Vorks. 

The great discrepancy i n  the bids of contractors for 
engineering and other public works seeIllS quite a 
mystery to the uninitiated in such matters, a�d one 
we will not attempt to explain. The Building 
TTades Journal seems also unable to explain the 
reason for the wide difference in the proposals. 

Our readers, it says, have doubtless obs erved the 
strange discrepancies that existed between the bids 
on government building work published in these 
col ulIlns every lllonth, and it  has given rise to the 
sm;picion that such estimates are a matter of pure 
guesswork. Private bids are often astonishing in 
their character, but the difference bet ween them is 
generally confined to the limits of the " percentage 
which is supposed to represent the margin or profit 
after the cost of labor and material h as been deducted . 

'Vith government work there seems to be some un
known q uantity not appearing in the clearly drawn 
:;pecifications which creates a large additional per
centage of doubt w hether there will be any profit in 
the work. 

As notable exaIllples of the " close margin s " which 
are supposed to be the result of open competition, 
we select a few figures from contmcts awarded since 
January 1, which ought to p rovoke some discussion : 

For stone work and setting for Louisville, Ky. , 
court house, under advertisement dated November 
25, 1886 : lowest bid, $86, 521 ; highest, $291, 745, or 233 
per cent h igher. 

For iron work for Erie, Pa. , court house, arlver
tisement of February 24 : lowest hid, $5,818 ; highest, 
$10, 817, or 86 per cent higher. 

For plasteri ng Pensacola, Fla. , court h ouse, adver
tisement of April 1, 1 886 : l o west bid, $3, 243 ; highest 
bid, $18,521, or 475 per cent higher. 

For approache:; to D ubuque, la. , court house, ad
vertisement of December 3 :  lowest bid, $549 ; highest, 
$ 1 , 1 19, or 106 per cent h igher. 

For plastering" �'oledo, Ohio, court house, adver
tisement dated Nov ember 21 : lowest bid, $5, 1 20 ; 
highest, $10, 000, or 96 per cent higher. 

For plaster models for court house at Lynchburg, 
Va. , advertisement of December 10 : lowest bid, $78 ; 
highest, $1, 059, or 1 , 260 per cent h igher. 

For iron beams for Brooklyn post office, advertise
ment of December 5 :  lowest bid, $ 1 , 850 ; highest, 
$3, 1 10, or 70 per cent higher. 

For lathing and plastering Oxford, Miss. , court 
house, advertisement dated January 7 :  lowest bid, 
$1, 775 ; highest, $4, 443, or 150 per cent higher. 

For iron beams for Pittsburg, Pa. , court house, 
adverti sement of January 1 5 : lowest bid, $2, 360 ; h igh
est, $4,617, or nearly 100 per cent higher. 

EXPERIMENT IN CONDENSATION OF STEAM. 

It would be natur;tl to suppose that the difference 
in cost of transpod;ation of materials from the va
rious points of supply to the scene of operations would 
be some excuse for a variance in estimates, but it 
can hardly seem to account for more than one-fourth, 
at the most, of the difference of from 75 to 475 per 
cent between the lowest and highest ideas of the 
value of the work. 

Will S0m{l one enlighten us upon the subject ? 
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ENGINEERING INVENTIONS. 

A station indicator for cars has been 
patented by Mr. William W. Currie, of Smith's Falls, 
Ontario, Canada. In a box having a glass front arc 
drums and rollers operated by a coiled spring, to draw 
into view the names of stations, distances, etc., proper
ly arranged upon a ri bbon, for the information of pas· 
"engers. the machine being easily started by a condnct
or or brakeman. 

A car coupling has been patented by 
Mr. George J. Ferguson, of Greenville, Texas. Com
bined with a vertical channel intersecting the link 
throat, and a hooked projection, is an inverted U·shap
ed coupling, having a hook on its rear side, and a lift 
arm for raising and sustaining the con piing device, with 
other novel features, designed to furnish a positive uuto
matic coupling, for coupling cars without going between 
them. 

• • •  
MISCELLANEOUS INVENTIONS. 

A lam}:> burner has been patented by 
Mr. Charles E. Tucker, of Sal ida, Col. The lamp chim
ney is made to l'QCci veo an internal auxiliary cone. and 
holes are made in t;bc sides of this cone near its basc, in 
order to concentrate upon the flame the air drawn into 
the burner. 

An egg preserving crate has been pat
ented by Mr. Nicholas A. Wierman, of Aspers, Pa. It 
i8 so made that a large number of eggs may be turned 
partly over by drawing out the bottoms of several series 
of compartments in which the eggs are arranged, there
by promoting the 

.
keeping of eggs for a long period. 

A roller gate hinge has been patented 
by Mr. George N. Crichton, of Parsons, Kansas. It 
consists of a bar or plate having a central soeket, and 
provided with a laterally projecting pin near each end, 
grooved rollers on the pins, and a bolt having an npright 
arm fitting in the socket of the bar or plate . 

< A wagon axle has been patented by Mr. 
John Lucksinger, of Beaufort, Mo. '1'he skeins and cap 
nut are so made that the axle may be oiled without rc
moving the w heel, and the dcvice is calculated to take 
up the wear of the skein, so the wheel may always be 
made to run true npon the axle and prevent chocking. 

An automatic check for music boxes 
has been patented by Mr. Charles E.  Juillerat, of New 
York city. Combined with the cylinder and comb of a 
musieal box is a wheel on the cylinder, a cam wheel , pro
jecting teeth, It pawl and lug, etc. ,  to check the cylinder 
when the fiier cylinder gets out of order or is removed. 

A process of and apparatus for coating 
paper and other fubrics has been patented by Mr. Ed
ward G. Sparks, of Brooklyn, N. Y. It eonsists in 
drawing the web of material through a bath of melted 
wax, paraffine, or other coating substance, the tank 
having an adj ustable slit through which the web passes, 
carrying the required amount of coating substance. 

A pen and pencil holder has been pat
ented by Mr. Frederick P. Peiter, of Norwalk, Conn. 
It consists of a ring with a diagonal cross piece, on the 
ends of which loopH are formed for receiving the pencil, 
whereby a pen or pencil may he held on one of the 
fingers, so as to be very handy :(or use and out of the 
way when not in use. 

A holder for photographic paper nega
tives has been patented by Mr. Erastns B. Barker, of 
New York city. It is in the form of a slide with at
tached folding or hinged frame, capahle of being enter
ed within the ordinary plate holder of a camera, and 
serving to hold the sensitized paper in position behind 
the lenses, for taking the photographic picture. 

A culm bar has beE'n patented by Mr. 
Silas M. Hes., of Bloomsburg, Pa. It consists of paral
lel bars united by cross pieces and slotted sections, each 
having a Y·shaped recess at one end and a V-shaped 
projection at the other end, and with bottom lugs fitting 
between the parallel bars, so  that the culm may be per
fectly burned, without loss. 

A carpet stretcher has been patented 
by Mr. Enos B. Willix, of Dows, Iowa. It consists of 
two jaws connected by a hinge joint at their outer or 
front edges, with ribbed meeting faces and adj ustably 
connected levere, with other novel features, the device 
being desigued to subject the carpet to a high strain 
without injuring the texture of the fabric. 

A sled brake has been patented by Mr. 
Samuel H. Anderson, of Maddensville, Pa. The brake 
is operated by means of a lever, by operating which the 
ends of U-shaped dogs are projected to engage with the 
roadway in such manner as to cheek the advance of the 
sled, and aleo to hold it  from running back when stop
ped on an up grade. 

A gate has been patented by Mr. Wil
liam Mason, of Puyallup, Wash. Ter. It is a sliding 
gate, \\ ith locking latches at its oppo.ite ends, and slid
ing bm s or rods on the top of the gate, an operating 
cord extending at opposite sides of the gate and con
nected to the sliding bars, so that a qnick pull on either 
of its handles will unlatch and open or close the gate. 

A bicycle shoe has been patented by 
Mr. Thomas J. Strickland, o f  Randolph, Mass. 'fhe 
invention consists in a shoe with a buckskin sole, and 
in a canvas shoe having the bottom parts of its upper 
made of leather, the shoe being so made as to be very 
flexihle throughout, and so that it cannot slip on the 
pedal. 

A slag cart has been patented by Mr. 
August Werner, of Lead ville, Col. In the bottom of 
the bowl or ladle receiving the smelted metal, snch 
bowl being suitably mounted in a frame on wheels, is a 
removable nozzle, so that a longer or shorter nozzle may 
be ·used as desired, to facilitate the separating of the 
matte from the slag. 

A funnel has been patented by Mr. 
Harmannus Van Kammen, of Grandville, Mich. It is a 
measure, with a conical bottom, in the center of which 
is a screw·threaded nipple receiving a tube, a yielding 
valve seat being between the tube and nipple, and a 
ball valve communicating by It rod with a valve-closing 
spring attaohed to the handle of the mellsure, 
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A truss has been patented by Mr. John 

R. Jones, of Emporia, Kansas. The body spring made 
of flat spring metal, carries pad arms which may be ad· 
justed with clamps to be set at any point in a circle de
scribed from the clamp as a center, so the truss may be 
nsed with equal facility for either direct, oblique, or 
femoral hernia. 

A velocipede has been patented by Mr. 
David G. Biggs, of Louisville, Ky. 'fhis invention 
relates principally to a novel arrangement of the crank 
shaft and connections, whereby all the force or power 
exerted by the rider is  utilized in driving the machine, 
and the movement is such as to decrease " wabbling " of 
the machine. 

A door hanger has been patented by 
lIfr. Le Grand Terry, of North Elmira, N. Y. This in
vention covers a novel construction and arrangement of 
parts to adapt a hanger for sliding doors to be adjusta
ble to doors of different thicknesses , and to permit the 
door to be swung outward without derailing the hanger 
or its main wheel. 

A nut lock has been patented by Mr. 
Louis Unger, of San Antonio, Texas. 'l'he nnt has in 
its rear face a non-circular recess, whose walls are /ilef
rated, and from this recess notcnes extend to the side of 
the nut, the locking washer having its edge formed to 
fit those of the recess, so that when it is in such recess 
it will be held from turning. 

A metallic ceiling has been pa tented 
by Mr. John D. Oltiwell , of New York city. Sheet me
tal mOUldings are formed with side flanges, to be nailed 
to the beams or to furring strips, and the mOUldings are 
made to receive and hold the edges of the panels, avoid
ing the necessity of nailing them, and facilitating the 
work of plItting up the ceiling. 

A sash fastener has been patented by 
Mr. George N. Clemson. of �wn, N. Y. It is a 
spring-acted latch pivoted to a'W'imtal plate, with a 
nib projeeting beyond the edge, a rolIer carried by the 
latch projecting beyond the edge of the nib, to car ry 
the latch past the rail of the upper sash, and a catch for 
receiving the nib of the latch when the sashes are closed. 

A horse collar has b een patented by 
l\fessrs. William L. Bailey, Leonard T. and Lenis D. 
Knight, of Calvert, Texas. It is made principally of 
what is known as H moss yarn, " with its strands or fibers 
arranged, and the body of the collar subjected to pres
sure in a mould or press, making an easy fitting and self
adjusting collar for farm and other nse. 

A knockdown crate has been patented 
by Mr. Charles P. Lewis, of Sweet Springs, W. Va. The 
end and side pieces are dovetailed together with a square 
dovetail, and apertured for the insertion of rods to hold 
the box when set up, on the removal of which the box 
can be  readily folded for shipping, it being adapted for 
carrying fruit or goods of various kinds. 

An au tomatic check for music boxes has 
been patented by Mr. Alfred Suenr, of New York city. 
It is so connected with the music box mechanism that 
when the latter is rotated too fast a ratchet wheel is 
made to force a pawl into locking engagement and stop 
the mechanism, thus prevent.ing the breaking of the pins 
aud the teeth of the comb. 

A circular-saw dresser has been patent
ed by Mr. Hyman D. Wolcott, of Wright's, Pa. It con
sists of a pair of beveled and circular files, monnted in a 
frame secured to the guiding arms of a saw jointer, ar
tanged to he adjusted to or from the saw and held in 
yielding connection therewith, and Is an improvement 
on a former patented invention of the same inventor. 

A snap hook has been patented by Mr. 
Glilorge R. B. Swanton, of New York city (the Bancroft 
House). It has a chambered shank, in which is fitted an 
obliquely s liding bolt, and a spring for projecting the 
bolt and retaining it in a projected position in the bow 
of the hook, making a simple and secure hook for use 
in connection with gate fastening chains, parts of har
ness, etc. 

A churn has been patented by Messrs. 
Daniel Lines and Charles T. Long, of Milano, Texas. 
The body of the churn is of stone or earthenware, and 
preferably square in form, and it has dashers worked 
in opposite directions by rotating a handle connected 
with bevel driving gear, the constrnction being simple 
and effective. and the churn easily kept thoroughly 
clean and sweet. 

An exhibiting device has been patent
ed by Mr. Joseph P. Wilson, of Centralia, Kan. A clock 
train, with dial face and hand showing on the front of 
a case, is arranged to disengage df':tent mechanism, 
while a second train drives a rarrier shaft carrying radi· 
any projecting arlIlB, with various other novel featurf'!s, 
constituting an improved device for exhihiting adver
tisements, photographs, etc. 

A drier intended especially for drying 
tobacco has been patented by Messrs. Gilmer and Chas. 
N. Meriwether, of Gnthrie, Ky. This invention consists 
of a specially devised sheet metal screen arranged to be 
suspended above an open fire. to protect tobacco from 
sparks thrown off during combustion. 

A drier, more especially adapted for 
white lead and other pigments, has been patented by 
Mr. Arthur Buel, of New York city. Drying belts or 
aprons are employed, on which the pigments are depo· 
sited and heat applied, so the substance wiII be dried in 
smalI lumps or balIs, which can be handled without 
waste, the belts being arranged in vertical series 
and the material discharged from one to the other while 
bci-pg dried. 

A fruit drier has been patented by Mr. 
William S. Plummer, of San Jose, Cal. The heat con
ductors arc constructed in a manncr intended to form a 
vacuum above the trays, to draw the heated air up 
through them, thus expediting the evaporation of the 
juices, and preventing any dampening by the vapors 
from the lower trays,the invention bein� an improvement 
on a former patented invention of the same inventor. 

A fishing- reel has been patented by Mr. 
Julius vom Hofe, of Brooklyn, N. Y. The reel heads 
are IlllldQ of b�!l. rt\�1;>�rl wItb tile 11ll19r meta! plRtes of 

open work flnish, or in the forIll of braces embedded in I cannot be learned too thoroughly. In addition to the 
the rnbber before vulcanizing, with the plates afterward consideration of the steam engine as a general motor, 
recessed on their inner faces in common with th .. rubber, and its constmction for particular classes of service, 
to receive the rotating spool heads, making a cheap, some little spa.e is  d evoted to its application to 
light, and strong reel. pumps, drills, air compressors, and other mechanisms 

A fifth wheel has been patented by Mr driven by the direct nse of steam. The v<'Jlume is one 

Joseph V. Alexander, of Taylor's Chapel, Tenn. Thi� that can be cordially recom,;,cnded, even in the face of 

inventIOn affords an improvement in ball and socket the large competltIOn to WhICh all such works are now 

couplings, for connecting the front axles of wagons and 
a _
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ings or slots and the ball a radial slot extending through 
it, while the axle and its attached block have a segmen-
tal form, adapting it to flt in and fill the slot. 

An automatic dumping and discharg
ing apparatus has been patented by Mr. John T. Evans, 
of Adamsville, Utah Ter. Combined with a snpporting 
frame is a pivoted and counterbalanced dumping cage, 

The charge for Irl8ertion under this head is One Dollar 
a line for each insertion ,. alxntt eight words to a line. 
Advertisements must be recp;ved at publication office 
as early as Thu"sday morning to appear in next issue. 

having one end open and the other curved upwardly, an Greene, Tweed & Co., Railroad and Manufacturers' 
entry for gniding a bucket into the cage, and a stop for Supplies, have removed to 83 Chambers St. ,  city. 
arresting the cage when tilted, to facilitate diseharging 
ore, coal, etc. ,  on cable railways. 

A flour bolt has been patented by Mr. 
Kennedy Dougan, of Cal wood, Mo. Within a cylindri
cal chest is a reel on which is a series of vertically yield. 
ing pivots, conveyer wings being mounted on the piv· 
ots, and the adjacent surfaces of the wings and reel hav
ing projections and recesses to hold the wings in posi· 
tion. the design being to simplify construction, lessen 
cost, and economize space. 

A windmill has been patented by Mr. 
David B. Wood, of Sibley, Iowa. According to this in
vention, the floats are arranged in sets and carried by a 
hollow vertical shaft that is supported in a properly 
constructed tower, the construction being such as to 
make a cheap, efficient, and durable form of windmill, 
the fan arrangement also being applicable to ordinary 
forms of windmilL 

An apparatus for facilitating the mult.i
plication of numbers has been patented by Mr. Jules Y. 
Charpantier, of New Orleans, La. This invention cov· 
ers improvemepts on a former patented invention of 
the same inventor, intended to improve the construction 
and to better prevent the possibility of misreading the 
figures of several sheets, or reading from one fOW figures 
of one sheet w hen another should be considered. 

A wagon bolster has been patented by 
Mr. John M. McNees, of West Liberty, Pa. It has at its 
opposite ends sockets fitted to receive tenons on the 
lower end of the stakes, a bolt passage intersecting the 
socket, and the tenon having an edge notch, the fusten
ing bolt entering such edge notch to secure the standard, 
the bolster being especially adapted for bob sleighs in 
the lumber regions. 

A tailor's mE'asure has been patented by 
Mr. Anton Schad, of Louisville, Ky. It is a leather belt 
about an inch wide and fifty inches long, laid off in 
inches and parts of in{'hes, and on one side is attached a 
steel band, set a little distance from the plane of the 
belt, upon which is adjusted a sliding back measure 
and sliding: arms, the measure being intended to facili
tate measuring and laying off garments with accuracy. 

An instrument for measuring powders 
has been patented by Mr. Joseph J. Stevens, of Coales· 
burg, Mo. It consists of a tnbe on which is a graduated 
scale, a piston in the tube being adjustable to regulate 
thc quantity of powder, and the powder being then 
readily forced ont by the piston, the device being in
tended to facili tate the exact and rapid measuring of 
proper doses in medical practice. 

A folding box has been patented by Mr. 
Jonah R. Cole, of New York city. The bottom is made 
in one piece with the end and side pieces, the surplus 
material at the corners being folded and lapped, and 
eyelets inserted, through which is passed a draw string 
or tape entirely around the box, so that by drawing 
upon the ends of.the string the box may be drawn to 
folded position, and so tied. 

A car �tarter has been patented by 
Messrs. Charles L. N. T. Hansen and Christian N. 
Fischer, of Plainfleld, N. J. The invention consists of 
an endless chain and pulleys attached to the driving 
shafts, a clutching device operating on the chain and 
against springs, there being a brake and n device for 
throwing the clutch in and out of )i(eur with the chain, 
the device accumulating power at the will of the ope
rator while the car is in motion. 

A bottle stopper forms the subject of 
two patents i ssued to Mr. Charles L. Morehonse, of 
Brooklyn, N. Y. The bottle head has an inner angular 
groove and triangular rabbet, and a rnbber packing 
ring has a flange to fit in the groove and against the rab
bet, while there is a harn rubber or other ball valve fit
ting against the bottom bevel of the packi ng ring, with 
other novel features, t.he devices ma:king a simple and 
effective internal and external bot.tle stopper, adapted 
for use on bottles for receiving plain and effervescent 
liquids. 

Tunneling Under the Hudson River. Giving full par
ticular8 of the prosecution of the work thus far. "\Vith 
working' drawings. in 27 handsome plates, showing aU de" 
tails. By S. D. V. Burr. $2.50. For sale by Munn & Co., 
361 Broadway. New York. 

Emery and Corundum in quantity to snit. Walrus and 
ot her leat.her for polishers. Greene, Tweed & Co. , N. Y. 

Machinery, Tools, and Supplies of all kinds. Prices 
on application. Estimates furnished. C. L. Jackson & 
Co .• successors to J ackson & 'llyler, No. 54: German St., 
Baltimore, Md. 

" That dire disease, whose ruthless power 
Withers Beauty's transient flower," 

is' often found lurking aroll.ud the citadel of I.life. in the 
disguise of a�cold, like an unsuspected enemy in camp. 
For colds or coughs. weak or sore lungs, SOfe throats, 
bronchitis, asthma, and an diseases that lead to con .. 
sumption, and for consumption itself, take Dr. Pierce's 
" Golden Medical Discovery." 

Empire Gum Core, Soap Stone, Rubber, and all kinds 
of Packing. Greene, Tweed & Co., 83 Chambers St., N. Y 

Moneyless Inventors ! Capital furnished for procur
ing your patent for half interest in same. Correspond" 
eDce confidential. Address " Patent," care W. H. Ohler. 
18 Locust St., Portland, Me. 

Wanted-Propositions from builders of ice machines, 
to erect a 25 ton machine for "Y. H. Howe, Nashville , 
Tenn. 

Send to the Railroad Gazette, 73 Broadway, New 
York, for a catalogue of Locomotive, Track, and other 

railroad books. 

Emery Wheels of nnusually superior qnality for wet 
grinding. The 'ranite Co., Stroudsburg, Monroe Co., PR. 

A Catechism on the Locomotive. By M. N. Forney. 
With 19 plutes, 221 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., 361 Broadway, 
New York. 

Guild & Garrison'S Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New cataloa'ue 
now ready. 

Nickel Plating.-Sole manufacturers cast nickel an
odes, pure nickel salts, polishing compositions, etc. $100 
ULittle Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer KristaJine. 
Complete outfit for plating, etc. IIanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 IJiberty St., New York. 

Send for catalogue of SClentific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

The Knowles Steam Pump Works, 44 Washington 
St .. Boston, and 93 Liberty St., New York, have just is
sued a new catalogue, in which are many new and 1m" 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This cata\ogue will be 
mailed free of charge on application. 

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

Presses & Dies. Ferracute Mach. Co.,  Bridgeton, N. J. 

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

If an invention has not been patented in the United 
states for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. $40. VariOUS ot.hel' 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency. 361 Broadway, New York. 

Grirnshaw.-Sleam Engine Catechism,-A series of 
thoroughly Practical Questions and Answers arranged 
80 as to gIve to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. l8mo, cloth, $1.00. For sale by 
Munn & Co., 31)1 Broadway, N. Y. 

Hereules Lacing and Superior I,eather Belting made 
by Page Belting Co., Concord. N. H. See adv. page 382. 

Nystrom's Mechanics.-A pocket book of mechanics 
an d engineering, containing a memorandum of facts and 
connection of practice and theory, by .1. W. Nys.trom. 
C.E . •  18th edition. revised and greatly enlarged, plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 

NEW BOOKS AND PUBLICATIONS. Billings' Double·acting Ratchet Drills. Drop Forgings 
an kinds. Billings & Spencer Co., Hartford, Conn. 

MODERN STRAM ENGINES. By Joshua 
Rose, M.E. Philadelphia : Henry 
Carey Baird & Co. , 1886. 

Cnrtis Pressure Regulator and Steam Trap. See p. 142. 

New Portable & Stationary Centering Chncks for rapid 
centering. Price list free. Cushman Chuck Co., Hartford, 
Conn . 

The Improved Hydranlic Jacks, Pnnches, and 'fube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Friction Clnteh Pulleys. D. Frisbie & Co. , N.Y. city. 
Veneer Machines, with latest improvements. Farrel 

Though quite elementary in its character, and written 
almost entirely from the workshop point of view 
rather than the theoretical, Mr. Rose's latest volume 
covers almost the whole ground of steam engine con
strnction. It is written in a plain, straightforward style 
that will commend it highly to those who search for 
information in its most available form. It is intended Fdry. & Mach. Co., Ansonia, Conn. Send for circular. 
for beginners in the study of the steam engine, no less Tight and Slack Barrel Machinery a .peciaJty. John 
than for more advanced students, since care has been Greenwood & Co . .  Rochester, N.Y. See illus. adv., p. 350. 
taken to omit nothing that is essential to a thorough Astronomical Teleseopes, from 6" to largest size. Ob. understanding of the subject. Particular attention has . 
been given to the varions kinds of slide valve motions, �::�a6JY Domes, aU SIzes. Warner & Swasey. Cleve" 

as the distinguishing features of each class of engines ' 
. < .  

depend largely npon these differences. Each subject Supplement Catalogue.-:-Per�ons m pur�Ult of mfor. 

has been treated 80 as to be complete in itself and matlOD �f anv speCIal engIneermg. mechamcal .
. 
or SOIen-

o '  • • . ,  ' • 1 title subJect, can have catalogue of contents of the SCI .. 
whIle thIS has llece8sIt�ted repetrt.lon In several lll- ENTIFIC AMERICAN SUPPL"EM"E"S'"T sent to them free. 
stances, it makes the work much more valuable for The SUPPLEMENT contains lengthy articles embracing 
reference. Nor is the repetition a disadvantage for the whole range of engineering, mechanics, and physical 
U@ 9Wn slIke! IIA tM \l��.nti",1 f�"'t\\��, 9f .. n �np,!119 .9i"M". <\o.Illl,Q,. Munn I; Co .. Publl.hers, New Yorl<. 
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ItS 
HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa�e or number of question. 

Inq .dries not answered In reasonable time should 
be repeated;  correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to alll either by letter 
or in this department, each must ta ,e his turn. 

S p ecial Writt e n  Info rmati o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration . 

Sci e n t i fic Ame " ican S n l)plem e n ts referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

161 supply with electricity? A. Five to ten candles. 
2. What horse power is I-equlred to run it? A. About 
one-sixth horse power. 3. How many cell� of the 
Daniell battery, 4 inches diameter and 6 inches high, 
would supply ,a four candle lamp ? A. Twenty to thirty 
cells. 4. Who mauufactures small dynamos? A. Con
sult our advertising columns. 

(8) J. A. M. asks the best thing to clean 
a ]vcomotive smokestack, and make it look as black 
and bright as possible. A. Often wipe down with oil 
and lampblack. A little plumbago makes the good ap
pearance m� 'e durable. 

(9) W. H. B. desires a reliable cement 
for fastening metal to glass-one that will resist the 
action of water and acil}s, espccially acetic acid. A. 
Finely powdered litharge, fine dry white sand, and 
plaster of Paris, each 3 parts by measure, finely pulver
ized resin 1 part. Mix and make into a paste with 
boiled linseed oil, to which a little drier has been added, 
and let it stand four or five hours before using. After 
fifteen hours' standing, it loses strength. This cemeut 
is said to have long been successfully nsed in the Zoo
logical Gardens, London. 

(10) R. S. D. asks : 1. What chemicals 
are nsed in Robert's permanganate battery ? Give 
formula. A. Permanganate of potash, bichromate of 
potash, and au alkali chloride. It is  described in 
United States patents numbers 311,852, 311,853, and 
317,206, which we can send you for 25 cents each. 2. Can 
cast iron that is a little hard, but not so hard but that 
it can be ·readily worked, be softened by annealing so 
as to be as good for electrical purposes as though it was 
cast very soft ? Will it injure a finished piece if it is 
covered with air-slaked lime and heated to a white 
heat ? A. The proposed anuealing of cast iron wonld 
tend to improve it, especially if YOIl heated it hot 
enough to start with. 3. Why is a magnet placed so 
as to curve around a telephone bell ? A. The curved 
magnet or magnets polarize the armature, so that the 
intermittent currents passed through the electro-mag' 
nets cause it to vibrate. 4. Can YOIl furnish work
ing drawings of a larger dynamo of a different style 
from the one in SUPPLEMENT, No. 161 ? A. We hope 
soon to publish an article on such a dynamo. 

(1) F. H. S. asks : In the dynamo de
scribed in SUPPLEMENT, No. 161. 'the wire of the armature 
Is, as r understand, passed between the sections of the 
copper or brass ferrule of the commntator ; do they 
touch both sections of the ferrule ? A. The terminals 
are attached each to one section of the commutator. 
2. How are they fllstened-by soldering, or just laid 
in ? A. Soldering with resin flux is best. 3. Is it 
necessary to alter them from the round shape to 
fit snug with a smooth surface, and touch the commn
tator sp,rings ? A. The wires do not touch the commu' 
tator springs ; they need no flatteniug. 4. What 
weight of 12 cotton-covered wire would it take on the 
magnets for one twice the size and one four times 
t.he size of the one described ? A. 20 pounds aud 80 
pounds, about. 5. If the machine is left in a damp 
place, the magnets and armature will be apt to rust; 
how should it be treated to prevent this ? A, They 
will not rnst much if of cast iron. Varnishing will 
prevent it .  6. In making a U-shaped electro magnet, 
what is the best wire to nBe for one 3 Ilr 4 inches long, 
and would there be much difference if oup. was wound 
with 12 and another with 36, using the same battery 
power ? A. It all depends on your b'lttery, line resist- (11) W. C. , Jr. , asks : 1. What is the safe 
ance, etc. For experimental lifting maguets nse No. 16 working pressure of a boiler 60 inches diameter by 14 feet 
to No. 20. long, made of wrought iron l1i inch thick, aud one of the 

G H u 'll th sheets exposed to the fire having scaled off � of an inch 
(2) H. . asks : ow mu('. WI e ex- thickness for a space of 12 inches diameter, longitndi-

pansion of a brass bird cage spring composed of about nal seams double riveted ? I carry 90 pounds pressure ; 
6 feet of brass wire about as large as au ordinary daru- the boilers are eight years ' old. Nnmber of tubes 51, 
ing needle and subject to 100 and to 50 degrees of 3l1i inch. A. If the blister is not disposed to run in 
heat be ? And will the expansion run in the wire if deeper, tho boiler should still be good for 90 pounds 
it is coiled into a spring as above ? A. A brass wire steam pressure. Half inch is very heavy iron for a 60 in. 
6 feet in length will expand lineally .,i-. part of its shel l ;  a J\ in. blister still leaves the iron as thick as most 
length, or 0'074 inch, from 32° to 132° Fah. ; from 152" boilers are made of that size. All that is necessary to 
Fah. to 182° Fah. , 0'037 inch, about. The wire will do is to watch the blister, as it may still spread and 
expand whether coiled or not. become deeper. 2. The best method of preserving this 

(3) Com man der of the Electra asks boiler when we do not run but four months in a year. 
where he can receive instructious in naval architecture Would you advise me to put lye iu the boiler to take 
and yacht or ship designing. A. Best with some com- scales from tubes while idle ? Would it be a good plan 
pany 8t",1t as the Harland & Hollingsworth Manufac- to use l1i ouuce crude rock oil in boiler while running to 
turing C".upany, of Wilmington, Dei . ,  or by obtaiuing prevent scale? A. Lay np your boiler full of water that 
admission tJ Aunapolis United States Naval Academy. has been boiled, after having cleaned it. Th e  boil· 
2. Has any ele�tric pumping machinery ever been in- ing discharges the air, when it can be shut tight to keep 
vented ? If so, when and where is it procurable? A. out air. A little carbonate of soda, say 1 pound, pnt in 
Address Edison ./!;/ectric Compauy, 65 Fifth Avenue, when the boiler is filled to lie np, will help loosen the 
New York. 3. What IS the address of Professor Tuck, scale during the season of lying up. So small a quan
the inventor of a submarine torpedo system? A. The tity of crude oil will do no harm, and may facilitate 
Tuck t9rpedo Is owned, we believe, by the Submarine the looseniug of the scale. The boiler should be cleaned 
Torpedo CotOpany, 20 West 23d Street, New York city. often when oil is used, as it is apt to gather scale and 
The Inventor Josiah H. L. Tuck, is a resident of San dirt and form an oil cake, which is dangerous when 
Francisco, Cal. lodged on a fire sheet. 3. Is not plumbago used with 

(4) C. 0 .. writes : 1. Will you please tell piston packing? A. Plnmbago is good on piston pack

me how I <!an increase my weight? I am over 6 feet ing. 

tall, and 'welgh but 150 pounds. Would like to increase (12) C. R. R.-The plan of connecting 
It about 25 pounds. A. It will depend npon your consti- a battery of 5 boilers with a cross steam dome riveted 
tution whether snch increase would be possible. If you to the boilers Is not good practice, and is the cause of 
enjoy normal health, and have no obstacles in the shape all your trouble. The unequal expansion and contrac· 
of dyspepsia or other disease, you can probably gain in tion strains the necks, and sets the weakest points to 
weight by proper attention to your diet. Milk, taken leaking. Any cement that can be put in such a place 
ju.t before retiring, and slowly sipped in order to permit will only be a temporary coutrivance; besides, we can
a thorough mixing with the gastric jnices, will be very not see how yolt could insert the cement without 
fattening. The late Dr. Ellerslie Wallace, Dean of taking the joint apart, which would require a disturb. 

, Jefferson Medical College, Philadelphia, once recom- ance of all the other j oints. We canuot recommend 
mended one of hIS broken down students to eat plenty any other plan than riveting and calkiug, or to change 
of butter during the summer vacati on, In the,< fall a the method of connection for the whole battery, so as 
stout, hearty man presented himself before the Doctor. to make it elastic enough to meet the reqnirements of 
So great was the change in his appearance, that he expansion. Iron pip.e connections arranged to take 
had to introdnce himself as the invalid student of the Itp displarement by heat between the boilers are pre
previous sprine;. He had spent the summer at his home ferable to the dome. 
in Virginia, and had eaten three pounds of bntter a (13) J. H. asks how to grind brass water week. It will be nnnecessary to add that such a diet valves. I have grouud them together with flour of 
mnst be accompanied by plenty of exercise in the emery and oil, but cannot do good work ; it leaves the opeu air, or it would be apt to prodnce other disorders valves full of creases iuside and Ollt. A. The flour of 
of the system. 2. Could you tell me from what books emery nsed should be very fine. and the work fiuished I could best learn the principles of political economy ? with ground pumice stone. If the valve seats are not A. We would recommeud Johr. Stuart Mill's " Princi- badly cut, emery should not be nsed at all, only the pies of ' Political Economy " ($3.50) ; . .  Money and the flne pnmice. Mechanism of Exchange," by W. Stanley Jevons ($1.75) ; 
" Physics and Politics," by Walter Sagehot ($1.50) ; and (14) T. C. J. asks : What kind of a py-
a long list of others. The subj ect, is a big one. rometer is nsed for registering about 4,000° of heat, as 

(5) C. C. F; desires a recei pt for ink the highest gra:luated pyrometer that I have seeu is 

to' renew a Keystone rubber stamp pad one year in use. 1.5000 ? A. There are no pyrometers made for so high 

A. All inks used on this class of pad are made from temperature. The Wedgewood pyrometers, made of 

aniline colors dissolved in glycerine and thickeued with clay, registered to 2,500° , but were not reliable. They 

gelatiue. When they need renewal, the addition of a were in nse in Englaud. Pyrometers of platinnm rods 

little glycerine and alcohol may soften and revivify inclosed In a plumbago tube are probably the most 

them, but when exhausted they a1-e intended to be reliable up to 3,0000 •  

thrown away. (15) C. W. C. desires (1) a recipe for a 
(6) R. L. P. asks : What will dissolve stain to imitate mahogany on white birch wood, that 

gold chloride ? I have about eight or twelve grains will not raise the grain of the wood. A. A dark mao 

dis�olved in HCl and HNO, ; then I precipitated with hogany stain is made as follows : Boil half a ponnd of 

hydrogen sulphide, and tried to dissolve the precipi-
madder and 2 ounces of logwood chips In t gallon of 

tate in a half onnce of cyanide of potasslnm, with water, and brush well over the wood while hot ; when 

no result. I heated the mixture. What is the trouble ? dry, 'go over the whole with pearlash solntion, 2 

A. Before passing hydrogen sulphide through the gold drachms to the qnart. 2. Can you give recipe for mak

.olution, yon had the chloride in solntion, and you ing the acid stain ? A. In the acid stain you take ni

should have added the cyanide to it. You have pre-
tric aCid, and dilute with 10 parts of water, and wash 

cipitated sulphide of gold. Dissolve it In nitric and 
the wood with it. 3. Are there any books which give 

hydrochloric acids as before. fnll directions for Imitating the different woods? A. 
We would recommend for your purpose Spon's Work(7) T. B. asks : 1. :s.w m�y candle shop Receipts (second series), which we call send you, 

power Edison lamp will the dynamo referred to in ' postpaid, for 82,00. 

(16) A. R. sends samples of tin and sheet 
iron finished in colors and figured, and asks how the 
work is done. A. It is a kind of marbling that is 
effected much in the same manner as the marbling on 
book edges, and then varnished. The process re
quires considerable experience and ingenuity in its art
istic accomplishment. 

(17) J. R. asks : Is there any prepara
tion that will effectually take out ink from paper 
without discoloring it? A. A solution of oxalic acid, 
citric acid, aud tartaric acid is attended with the least 
risk, and may be applied npon the paper without fear 
of damage. Chloride of lime is also nsed. 

(18) W. M. S. asks : In a photographic 
lens, where do the rays actually cross to reverse the 
image on the !l;round glass ? A. The rays from the ob
ject cross at the optical axis of the lens between 
the front and back combinations. It i s  in the vertical 
plane of the optical axis that the diaphragms are 
nsually placed. 

(10) W. H. P. desires a receipt for 
citrate magnesia. A. The citrate of magnesia sol<l in 
drug stores is made as follows: Calcined maguesia 
(magnesinm oxide) lX pounds (or carbonate, 2 ponnds), 
powdered tartaric acid 1l1i pounds, bicarbonate of 
sodium 1 ponnd;  dry each article by a gentle heat, 
then mix them ; pass the mixture through a fine sieve 
in a warm dry room, and keep it in  well corked bot
tles. A few drops of essence of lemon and 3 pounds of 
finely powdered sugar are generally added to the 
above quantity. This makes it more agreeable. A 
small qnantity of the bicarbonate of soda is added in 
powder immediately before corking. 

(20) C. N. V. C. asks : 1. In what way 
and to what extent are cigarettes inj urious to smokers, 
especially to. iuhalers ? A. 'l'he injury done by ci
garettes is much greater than that from the ,use of cigars. 
The difference is caused apparently by the fact that 
the smoke of the cigars is not allowed to enter the 
lungs, while that from the cigarettes is iuhaled, reach
ing of course a greatly more extended as well as 
more vital part ' of the mucous membrane. 2. A 
remedy for pimplcs on the face, also for blackheads. 
A. See article on Face WOl ms in SUPPLEMEUT, 542, of 
May 22. 3. What is the value of sulphur as a cosmetic 
wash ? A. The value is almost absolutely nothing. 

(21) A. E. S. asks : 1. How can I make 
one of those batteries that workm en nse in the streets 
for blasting? All that I see of the machine is a box, two 
thumb-screws, aud a handle to set it off with. A. What 
you have seeu is probably some form of induction 
electric machine or of dynamo. See SUPPLEMENT, 
Nos. 70, 161, 278, 279, 282. 2. Is Atlas  powder another 
name for dynamite? A. It is a brand of dynamite. 

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

more than one hundred thou sand appUcations for pa
tents at home and abroad, enable us to un,derstand the 
laws and practice on both continents, and to possess u n
equaled facilities for procuring patents everywhere. In 
addition to our facilities for preparing drawings and 
specifications quickly, the appUcant can rest assured 
that his case will be filed in the Patent Office wltbout 
delay. Every application, In which the fees have been 
paid, is sent nsually to the Patent Office the same day 
the papers are signed at our office. or received by mail, 
so there is no delay In filing the case-a complaint we 
often hear from other sources. A synopsis of the pa
tent laws of the United States and all foreign conntrles 
may be had o n  application, and persons contempJating 
the securing of patents, either at home or abroad, are in
vited to write to this office for ·prices, which are low. in 
accordance with the times and our extensive facilities 
for cond ucting the business. A ddress MUNN & CO., 
office SCIENTIFIC AMERICAN, 861 Broadway, New York. 

INDEX OF INVENTIONS 
F o r  -which L etters Patent of the 

United States -were Granted 

June 1 5, 1886, 
A.ND EACH BEA.KING THAT DATE. 

[See note at end of list about copies of these patents.] 

Adding machine. P. T. Lindholm . . . . . . . . . . . . . . . . . . . 343.770 
All' mOistener, C. W. Monroe . . . . . . . . . . . . . . . . . . . . . . . .  343,720 
Alarm. See BurgJar alarm. .l.i'ire alarm. 
Ammonia in ammonia soda manufacture, recov-

ery of, Parnell & Simpson. . . . . . . . . . . . .  . . . . . . .. . .  843,675 
Ammonia soda process, Parnell & Simpson . . .  .. . .  343.673 

Ammonia snl phl de to obtain hydrogen sulphide, 
treating, Parnell & Simpson . . . . . . . . . . . . . . . . . . . . .  343,674 

Anchor tripper, J. F. Bartlett . . . . . . . . . . . . . . . . . . . . . . .  343.657 
A sbestos, vitrified, E. A. Sperry . . . . . . . . . . . . . . . . . . . . 343,651 

AtmospheriC engi ne, A. R. Weisz . . . . . . . . . . . . . . . . . .  343,875 
Axle, car wheel, E. R. Jones . . . . . . . . . . . .  .. . . . • . . . .  343,905 
Axle lathe, convertible, N. Harris . . . . . . . . . . . . . . . . . .  343,955 

Axle, wagon, J. I.uckslnger . . . . . . . . . . . . . . . . . . . . . . . . . 343,772 
Bag fastener, J. L. McDonald . . . . . . . . . . . . . . . . . . . . . . .  84;;,918 

Balance. componnd spring, E. L. Chamberlayne . .  848,946 
Banjo, O. R. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348,584 

Bar. See Grate bar. 
Barrel heater, McVicar & Glor, Jr . . . . . . . . . . . . . . . . . .  343,638 
Barrel stand, I. G. Pollard . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,920 
Bearings, composition of matter to cool and re-

duce friction in,  J. H. Brown . . . . . . . . . . . . . . . . . . . . 343,943 
Bed bottoms, machine for making coiled springs 

for, D. F. Stambaugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818,!!'J8 
Bed spring, J. A. Kelly . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  343,641 

Bedstead, bureau, M. SalIl'Uels . . . . . . . . . . . . . . . . . . . . . . .  34H.858 
Beehive, J. J. McCullar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843.�16 
Beer In kegs. apparatus for supplying carbonic 

acid gas to, D. Morris et al. • . .  . . . • . .  . • . . . .  . .  • . . . . . 343.596 
Beer or fiuid drip, F. C. & H. A. Stober . . . . . . . . . . . . . 343,741 

Beer with carbonic acid gas. process of hopping 
and preserving, D. Morris et al . . . . . . . . . • • . . • •  , • •  343.595 

Belt for body wear, electric. G. A. Wright . . . . . . . . .  343,620 
Bicycle shoe, T. J. Strickland . . . . . . . . . . . . . . . . . . . . . . . . 343.777 
Bicycles, luggage carrier for, J. A. Lamplngh . . . . . .  343,909 
Blind slat adjuster, G. L., Williams . . . . . . . . . . . . . . . . . .  343,881 
Blind, window, S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,7U 
Boller sweeper, W. T. Levi . . . . . . . . . . . . . . . . . . . . . . . . . .  848,769 
Boilers, manifold for sectional, N. W. Pratt . . . . . . . 343,m 
Bolt. &le Flour bolt. 

I I  

Bolt heading machine, C.  T. Parry . . . . . . . . . . . .. . . . . .  348,8.18 
Boneblack In sugar refineries, apparatus for dry-

ing, S. M. Lillie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348.666 
Boot or shoe, F. P. Woodbury . . . . . . . . . . . . . . . . . . . . . . .  343.747 
Boot or shoe jack, H. T. Morse . . . . . . . . . . . . . . . . . . . . . . 348,964 
Boots or shoes, sole for turned. L. E. Moore . . . . . . . 34:;,802 
Bottle stopper. C. r • .  Morehouse . . . . . . . . . . . . . 343,646, 343,647 
Box. See �'Iower box. Folding box. I'aper box. 

Shut-olf box. Telegraph box. 
Bracket. See Sink bracket. 
Brake. See Locomotive and car brake. Wagon 

brake. 
Bridle. L. E. Jandrue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348,585 
Broom and tool holder, E. Smith . . . . . . . . . . . . . . . . . . . . :J4,�.926 

Bnckle, A. Shenfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 348.735 
B uildlngs,machine for making ridges and valleys 

' 

for. L. D. Cortright. . . .  . . . . . . . . . . . . . .  . . .  . . . . . .  . . .  34a,700 
Bung, O. W. Eisenhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343.574 

Burglar alarm, J. Tomney . . . . . . . . . . . . . . . . . . . .  348,868. 34.3.8b'9 
Burglars, safety device for [entrances against. H. 

H. Denick , . . . . . . . . . .  . . .  . . . . . . .  . . . . . . . . .  . . .  . . . . . . . . .  843,89� 
Burner. See Lamp burner. 
Burnishing hollow articles, machine for, W. E. 

Hawkins . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  348,766 
Burnishing machine, J. H. Hazen . . . . . . . . . . . . . . . . .. .  343,710 
Bustle, extenSion , P. A. O'Connor . . . . . . . . . . . . . . . . .  34:l,723 
Butter worker and mould, D. B. Woodward . . . . .. . .  ,34:1.684 
Button, F. I.  Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. 343,5.'17 
Button, lacing, F. M; Piper . . . .  ; . . . . . . . . . . . . . . . . . . . . .  343,847 
Button setting instrument, C. H. Eggleston . . . . . .  348,799 
ButtOns to fabric or leather. stitching shank, W. 

E. Benn ett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3t3,341 

Buttons to fabric or other material. machine for 
stiching, H. H. Cummings et al . . . . . . . . . . . . . . . . . . 34.�.948 

Calcnlator, tabular, F. W. Child . . . . . . . . . . . . . . . . . . . . . 8J8.566 
Candle. S. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 348,567 
Car brake and starter, W. Montgomery . . . . . . . . . . . .  348.b94 
Car coupling, G. J. Ferguson . • •  , . . . . • • • . . . . . . . • • . • • .  348,806 
Car coupling, C. E. Fritts . . . . . . . . . . . . . . . . . . . . . . . . . .  343.707 
Car coupling, H. W. Johnstone . . . . . . . . . . . . . . . . .. . . . .  34.3,712 
Car coupling, G. Keesy . . . . . . . . . . " . . . . . . . . . . . . . . . . . . .  848.638 
Car coupli ng, J. C. Mowry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,722 
Car coupling, F. H. Stanford . . . . . . . . . . . . . . . . . . . . . . . .  848.740 
Car starter, H. Kells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34:1.818 
Car, stock. B. F. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 348,956 
Car. stock, J. Jeppesen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3i3.711 
Cars, statton indi cator for, W. W. Currie . . . . . . . . . . 8-13.760 

Card, sample, E. Drakenfeld . . . . . . . . . . . . . . . . . . . . . . . . .  843,704 
Carpet stretcher, A. Dann . . . . . . . . . . . . . . . . . . . . . . . . . . . 813.892 
Carpet sweeper, W. J. Drew . . . . . . . . . . . . . . . . . . . . . . . . . 343.572 
Carrier. See Egg carrier. 
Cart, slag, A. Werner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.1,783 
Cartridge loading case. W. H. Murphy . . . . . . . . . . . . . . 313.8:16 
Cartridge loading machine. G. J. Foster . . . . . . . . . . . . 843,706 
Case. See Cartridge loading case. �'h ermometer 

case. Watch case. 
Caster furniture, O. Pederson . . . . . . . . . . . . . . . . . . . . . . .  343.725 
Casting ingots, plant for. W. H. Pollett . . . . . . . . . . . . 343.954 
Casting, mould for. J. Walker . . . . . . . . . . . . . . . . . . . . . .  348,872 
Castings from old steel rails. producing steel, J. J. 

' 

Vinton . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lolH.617 
Ceiling, metallic, J. D. Ottiwell . . . . . . . . . . . . . . . . . . . . . . 813,775 
Cellar or window screen, I. Brooke . . • . . . . . . . . . . . . . . .  843,697 
Cement, manufacturing hydraulic, H. C. & D. 

Millen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3(3.913 
Cement pipe and earthenware, S. D. Castle . . . . . . . . 813,9« 
Centrifugal machine. A. Waldbaur . . . . . . . . . . . . . . . . .  343,932 
Chair. See Piano and office chair. Revolving 

chair. Reclining chair. Railway switch chair. 
Chair. J. H. McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,965 

Chimney top, Trobridge & Conery . . . . . . .  , . . . . . . . . . . 348,652 
Chimneys, thimble for, C. E'. Green . . . . . . . . . . . . . . . . . 3(3,581 
Chopper. S e e  Vegetable chopper. 
Churn, J. M. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348.627 
Churn, Lines & Long . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,7'71 
Churning or mixing machine, R. Morton . . . . . . . . . . .  343.8:15 
Cigar clipper and lighter, �'. M. Wirtz . . . . . . . . . . . . . .  848,746 
Clasp. See Spring clasp. 
Clinometer, R. Gray . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  343,C8! 
Clock, J. H. Eastman . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3t3,62Il 
Clock movement, e1ectric. P. Lange . . . . . . . .. . . . . . . .  343,U76 
Clock winding mechanism, Crnig & Eastman . . . . . .  343.947 
Closet. See Water closet. 
Clothes wringer, C. K. Stinson . . . . . . . . . . . . . . . . . . . . . . .  34.�.970 
Colfee pot, R. L. Gore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 348,812 
Collar, horse, W. J,. Bailey et al . . . . . . . . . . . . . . . . . . . . . . 848,74� 
Collar or culf, J. G. J arvis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8j8.!J().� 
Copy holder. A. O. Hall . . . . . . . . ; . . . . . . . . . . . . . . . . . . . .  343.662 
Copy holder, H. H. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . 313$15 
Corn shock compressor, A. C. Hedden , . . . . . . . ... . . .  348.814 
Corn�t, C. G. Con n  . . . .  ' . . . . . .  . . .  . .  . . . . .  . . .  .. . . . . . . . . .  343.638 
Cotton gin, Wh eeler & Hall . . . . . . . . . . . . . . . . . . . . . . . . .  343,93� 
Coupling. See Car coupling. �'hi1l coupling. 

Tire couplinJ,t. 
Crate, e/lg preserving, N. A. Wierman . . . . . . . . . . . . . .  348,734 
Crate, knockdown, C. P. Lewis . . . . . . . . . . . . . . . . . . . . . . 343,588 
Cultivator, E. E. Whip ple . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348,936 
Cutter. See Heel trimming cutter. Printer's lead 

and rule cutter. Tube cutter. 
Cutlery, attaching handles to, J. Leiter . . . . . . . . . . . . 343,665 
Dental plate, A. Robinsou . . . . . . . . . . . . . . . . . . . . . . . . . . 3(3.967 
Dental engine attachment, S. G. Perry . . • . • . . . . . . . .  343,845 
Die, R. Butterworth. . .  . . . .  . . .  . .  . .  . .  . .. .. . . .  . . . . .  . .  . . .  343,563 
Disinfecting water closets, etc., apparatus for, F. 

J. Mitehell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  343,593 
Disintegrator and strainer, J .  D. Frary . . . . . . . . . . . . . 343.809 
Ditching machine, J. M. Smith . . . . . . . . . . . . . . . . . . . . . .  343.618 
Door check, C. A. Phoenix . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,605 
Door hanger. L. Terry . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  34;],779 
Door or blind, H. H. Field . . . . . . . . . . . . . . . . . . . .  ' ; . . .. . . :;4�,807 
Door or safe lock, M. F. Brown . . . . . . . . . . . . . . . . . . . . . . 348,794 
Door, screen, J. N. Lilygren . . . . . . . . . . . . . . . . . . . . .. . . . . 343,667 
Dranght eqnalizer. Devereaux & Murphy . . . . . . . . . .  343,65W 
Draw bar pin and fastener, C. C.  T. Willson . . . . . . . . 843,658 
Drawers, support and frame for, A. 14. Moore .. . . . . M3.774 
Dress form, J. D. Richardson . . . . . . . . . . . . . . . . . . . . . . .  343,729 
Drier. See �'rult drier. 
Drier, A. Buel. . . . . . . . .  . . .. . ... . . . .  . . . . . . .  .. . .. . .  . .  . . . .  343,756 
Drier, M. Hecking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348,813 
Drier. G. & C. N. Meriwether . . . . . . . , . . . . . . . . . . . . . . . .  848,773 
Drill. See Grain drill. 
lJrills, feed mechani8m for, M. Schwarzler . . . . . . . . . 343,734 

Dumping and discharging apparatus, automatiC, 
J. T. Evans: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,762 

Dyeing cotton fiber, O. Bielsch owskl . . . . . . . . . . . . .. . . 843.798 

,Egg carrier" A. C. Rumble . . . . . . . . . . . . . . . . . . . , . . . . . . . .  8�3,968 

Electric alarm apparatus, W. C. Smith . . . . . . . . . . . . . .  848,868 
Electric cable, S. F. Shelbourn e , . . . . • . . • . . . . . . . • . . . .  343,676 

Electric energy, distribntlon of, G. & A. Pfaum-
kuch e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,603 

Electric machine, dynamo. S. H. Tacy . . . . . . . . . . . . . . 848,!J30 
Electro-magnetic motors, governor for, C. F. 

Btu.h.  . . . . . . . . . . .  . • .  . . • . . .  . . . . . . . . . . . . . . . . . . . . . . . . 843,886 
Elevator. See Water elevator. 
Elevator gates, operating, D. Tufts . . . . . . . . . . . . . . . .  348,681 

Engine. See Hydranlic engine. Gas engine. 
Traction engine. 

Envelope blanks, mechanism for creasing, F. H. 
Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348,854 

Envelope machine, F. H. Richards . • • . • • • . . .  343,855. 343,856 

Exhlbitinlt devioe, J. P. Wilson . . . . . . . . . . . . . . . . . . . . . 343,882 
Eyeglass frame, G. W, Wells . . . . . . . . . . . . . . . . . . . . . . . .  343,8'16 
Ji'abrlo, &le Ketal fabrlo. 
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Farm gate, D. I. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3�3,79S Nitro-cellulose, making', E'. V. Pool . . . . . . . . . . . . . . . . .  348,850 
Faucet, self-closing, J. C. Miller . . . . . . . . . . . . . . . . . . . .  343,830 Nut lock, L. Unger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,870 
F'eather pompon, P. A. Merian . . . . . . . . . . . . . . . . . . . . . .  843,592 Nut lock, Vanderwerken & Harrison . . . . 0 0  . . . . . . . .  343,743 
Feeder, steam boiler. 1.'. II. White . .  , .  . . . . . . . . . . . . .  :143.878 Oils, coating the inside of vessels for holding, L. 
{<'cnce, electric, D. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . 343,939 E. Bowker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,622 
F'ence machine, E. C. Phillips . . . . . . . . . . . . . . . . . . . . . . . . 343/,04 Optometer, A. M. A. Fournet . . . . . . . . . . . . . . . . . . . . . . . .  34:>,899 
Wifth wheel. J. V. Alexander . . . . . . . . . . . . . . . . . . . . . . . 343,788 Ores, furnace for roasting and chlol'idizing, L. M. 
File box, M. J. Wine (r) . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  10,737 Rumsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;343.731 
Fire alarm. automatic, W. J. Baulien . . . . . . . . 343,687. 343.691 Ores. reducing refractory silver and goJd bearing, 
Firearm. magazine, C . •  T. Ehbets . . . . . . . . . . . . . . . . . . . .  343,800 G. T. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . .  34.3,58g 
Fireproof compound and articles made from the Oven, H. F. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,562 

same, A. G. George . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,810 Oven or furnace for heating ingots and blooms, 
Fishing reel, J. Vom Hofe . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,752 P. Kirk . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343.820 
!i'ishing rods, line guide for, R. Everett . . . . . . . . . . . . 343.802 Overflow trap. automatic, P. W. Meehan . . . . . . . . . . .  34J,826 ' 

Floor. stall, P. Kulme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,821 Packing, piston rod. J. Schinneller . . . . . . . . . . . . . . . . . .  343.923 
Flour bolt, K. Dougan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,761 Paint compound, fireproof, W. H. Keller . . . . . . . . . . .  343,906 
Flower box, combination. E. Bloomer . . . . . . . . . . . . . . 343,694 Paper bOX, W. Taylor . . . . . " '  . . . . . . . . . . . . . . . . . . . . . . .  343,866 
:F'lushing tank, A. Rosewater . . . . . . . . . . . . . . . . . . . . . . . .  343,853 Paper, machine for waterproofing or siZing, A. 
Folding box, J. R. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,757 Segal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,861 
]1'reezing mixture, F. A. Schwill . . . . . . . . . . . . . . . . . . . . .  3t3,S6u Paper stOCk, machine for grinding, ��. Kurtz . . . . . . . 343.714 
Fruit drier. W. S. Plummer . . . . . . . . . . . . . . . . . . . . . . . . . .  34.3,607 Pavement, iron, M. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,718 
Fruit pulper, �'. W. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . .  343,754 Perforating machine, C. E. Bentley . . . . . . . . . . . . . . . . .  343,752 
}funnel, H. Van Kammen . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . 343,87] Piano and office chair, C. E. Davis . . . . . . . . . . . . . . . . .  343,626 
��urnace. See Gas furnace. Hot air furnace. Piano tuning pin. A. Felldin . ,  . . . . . . . . . . . . . . . . . . . . . . .  348,805 
}'urnaces. register box for hot air, A. S. Esta- Pianos. double sounding board for. C. Marx . . . . . . . 343,644: 

brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,575 Pigeonhole or post Office call box, H. R. Towne . . .  343,614 
Gauge. See Ring gauge. Pin. See Game pin. Piano tuning pin. Safety 
Game pin, H. E. Terrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,867 pin. 
Garment holder and stocking supporter, F. W. Pipe, machine for bending metallic, W. B. Mack .. 343,962 

Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,824 Pipe wrench, J. J. I,ooney . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,668 
Garment supporter, F. A. Ellery . . . . . . . . . . . . . . . . . .  343.630 Plaiting machine, P. de Mello Souza, Jr . . . . . . . . . . . . 313,912 
Gas engine, S. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . .  343,744, 343.745 Planing and matching machine, W. M. Dwight (r) 10,736 
Gas engine, ammoniacal, P. J. IUcMahon . . . 34i),599, 343,600 Planter, corn, F. 'V. Shellabarger . . . . . . . . . . . . . . . . . . . 343.611 
Gas furnace, W. Swindell . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,865 Planter. seed. H. A. Drebert . . . . . . . . . . . . . . . . . . . . . . . .  343,571 
Gas generator, ammoniacal, P. J. McMahon . . . . . . .  343,598 Planter, seed. W. E. Kennedy . . . . . . . . . . . . . . . . . . . . . . .  343.819 
Gate. See �'arm gate. Plow, Ball & Bender. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,561 
Gearing, B. D. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,937 Plow, A. T. Dilley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,950 
Generator. See Gas generator. Polishing wheel, W. Baker . . . . . . . . . . . . . . . . . . . . . . . . .  343,621 
Glass and other material, etching on, J. Locke . . . .  343,961 Pot. See Coffee pot. 
Glassware, E. D. Libbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3�3,823 Printer's lead and rule cutter, P.  S. Kellogg . . . . . . .  3�3,640 
Glassware, ornamenting, E. Pollard . . . . . . . . . . . . . � .  Si3.608 Printing and foldng machines, sheet conveyer de-
Governor, W. H. Wheeler . . . . . . . . . . . . . . . . .  , . . . . . . . . .  343.683 vice between, J. H. Stonemetz . . . . . . . . . . . . . . . . .  342,677 
Governor, engine, D. P. Davis . . . . . . . . . . . . . . . . . . . . . . .  343.7'02 Pump, G. Melcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34-3,827 
Grain and middlings separator, C. Itippin . . . . . . . . . .  343.649 Pumps, bucket for chain, A. \Vyckoff . . . . . . . . . . . . . .  343,685 
Grain binder, W. P. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . .  343.709 Pumping apparatus, P. F. Guthrie . . . . . . . . . . . . . . . . . .  3(3.765 
Grain, cleanin/ir, B. D. Crocker . . . . . . . . . . . . . . . . . . . . . . .  343.624 Punching and shearing machine, G. McDonald . . . .  343,917 
Grain cleaning apparatus, B. D. Crocker . . . . . . . . . . .  343.891 Punching machines, feed table for, C. T. Parry .. . .  343.842 
Grain dril�. Kisner & Gromme . . . . . . . . . . . . . . . . . . . . . . 343,907 Railway. electriC, E. M. Bentley . . . .. . . . . . . . . . . . . . . . 343,884 
Grain separator, Lavering & Anspaugh . . . . . . . . . . . .  343,822 Railway Signaling apparatus, E. Baumbach . . . . . . . . 3,m,751 
Grate bar, N. Ruger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3;3,n22 Railway switch chair, H. B. Dye . . . . . . . . . . . . . . . . . . . .  343,951 
Grave stone support, G. N. Miles . . . . . . . . . . . . . . . . . . . .  343,671 Railway system, electric, S. Miller . . . . . . . . . . . . . . . . . .  343.719 
Grinding and poJishing machine, T. C. Hoot . . . . . . .  343.650 Railways, automatic switch mechanism for, C. 
Gun. magazine, P. A. Altmaier . . . . . . . . . . . . . . . . . . . . . .  343,883 Cass o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3i3,699 
Gun, spring, J. G. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,560 Rake. See Hay rake. 
Hanger. See Door hanger. Ratchet wrench, J. W. Day . . . . . . . . . . . . . . . . . . . . . . . . . .  343.628 
Harmonica holder, G. A. Morgenthaler . . . . . . . . . . . .  34&,833 Rattan, treating, H. Endemann . . . . . . . . . . . . . . . . . . . . .  343,952 
Harness, 1f. L. Hemry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,583 Hattan, treating and bleaching. H. Endemann, 
Harrow, spring, L. A. :Manchester . . . . . . . . . . . . . . . . . . 343.717 343,896, 343,897 
Harvester binder, Grout & Oakley . . . . . . . . . . . . . . . . . .  343,661 ReClining chair, F. D. Wilt . . . . . . . . . . . . . . . . . . . . . . . . . .  H43,654 
Harvester, corn , W. H. Karicofe . . . . . . . . . . . . . . . . . . . .  343.768 ReeJ . See Fishing reel. 
Hat sweat, J.  Schorestene . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,n24 Refrigerator, W. A.  Walker . . . . . . . . . . . . . . . . . . . . . . . . .  343,873 
Hay drag, II. Orchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.3.001 H.evolving chair, C. E. Davis . . . . . . . . . . . . . . . . . . . . . . . .  343,625 
Hay rake. horse, Ji'. Bentel . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,693 Ring. See Napkin ring. 
Hay rake, horse, Bontel & Gardner . . . . . . . . . . . . . . . . .  343.692 Ring gauge, J. Harwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,582 
Headli,ght screen, C. A. �-'ields . . . . . . . . . . . . . . . . . . . . . . 343,632 Rivet setting and button fastening machine, C. 
Heater. See Barrel heater. M. Platt . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,848 
Heel nailing machine, G. T. Demary . . . . . . . . . . . . . . . .  343,703 Roller and pulverizer, combined, H. P. White . . . . . 343,61H 
Heel trimming cutter, S. N. Corthell . . . . . . . . . . . . . . . . 343,758 Holling mill, J. G. Laurie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,643 
Heels, attaching. F. F. Raymond, 2d . . . . . . . . . . . . . . .  343,728 Roofing plates for buildings, machine for making, 
Hinge, roller gate, G. N. Crichton . . . . . . . . . . . . . . . . . . . 343.759 L. D. Cortright. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,701 
Hoe, Pitney & A sh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  343,600 Saddles. pad for harness, C. A. Sisson . . . . . . . . . . . . . .  343,612 
Holder. See Broom and tool holder. Copy hold- Safes, vaults. and chambers, llre]Jro,ofing for. II. 

er. Garment holder. Harmonica holder. Sash C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343.637 
holder. Spool holder, Safety pin, G. W. McGill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  243,919 

Hook. Soe Snap hook. Sash fastener, G. N. Clemson . . . . . . . . . . . . . . . . . . . . . . .  3;3.756 
Hoops, fastener for, Meyer & Chambers . . . . . . . . . . . . 343,G45 Sash holder, Diflenderfer & Zerby . . . . . . . . . . . . . . . . . .  343,570 
Horseshoe, W. N. Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,885 Sash:lock, window, J. Geiser . . . . . . . . . . . . . . . . . . . . . . . . . 343.580 
Hot air furnace, Sims & Hohmeier . . . . . . . . . . . . . . . . . . 343,737 Saw dresser, circular, II. D. 'Volcott . . . . . . . . . . . . .. . .  343,78,.') 
Hydraulic engine, C. W. Cooper . . . . . . . . . . . . • . . . . . . . .  343,569 Saw teeth. device for swaging', Crossman & Buch . 343,658 
Ice sawing machine, G. Stadtmiller . . . . . . . . . . . . . . . . . 343,739 Saw tootp, S. Kinney. . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  343,713 
Indicator lock, C. F. Green . . . . . . . . . . . . . . . . . . . . . . . . . .  S43,901 Sawing oif stumps, machine for, J. Q. Adams . . . . . .  343.787 
Induction coil , G. & A. Pfannknche . . . . . . . . . . . . . . . . .  343,H02 Scale, grain weighing and registering, W. M. Per-
Inkstand, C. C. Algeo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,686 kins . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,344 
Insoles, frame for the manufacture of, E. Meise . . 343,670 Screen. See Headlight screen. 
Jack. See Boot or shoe jack. Seal. metallic, C. I ... Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8(3,849 
Knife sharpener, Ji'. J. Reinhold . . . . . . . . . . . . . . . . . . . . .  343,852 Seal press, hand, G. C. 'rewksbury . . . . . . . . . . . . . . . . . . 343,780 
Knob, bar. D. M. Ireland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,815 Separator. See Grain separator. Grain and mid-
Lacing bearing. J. C. WUson . . . . . . . . . . . . . . . . . . . .. . . . .  34;�,975 dlings separator. 
Lamp burner, C. E. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . 343,!l72 Sewin� machine, II. If'cummings et al . . . . . . . . . . .  34.1,949 
J .. amp, electric arc, Golitzinsky & !Iyruuscheftski. . 343,811 Sewing machine and work holding frame for 
Lamp extinguisher, G.  Rayner . . . . . . . . . . . . . . . . . . . . .  343,851 stitching the insoles of shoes, combined, I. 
I .. amp, retort gas, G. H. Gregory . . . . . . . . . . . . . . , . . . . .  343,108 Meise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S43.ff)9 
Lanterns, reflector and attachment for, I .. . F. Sewing machine feed mechanism, R. '.H. St. John . 343,929 

Betts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,792 Sewing machine motor attachment, Clayton & 
I,aryngoscope, J. Boeke! . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,696 Embry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  343.887 
Latch and lock, combined, G. A. Davies . . . . . . . . . . . . 343,893 Shoe, Dunn & Cain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34;),573 
J.aundering purposes, apparatus for use in, 1. Shoe nailing machine, McCrum & Bruce . . . . . . . . . . . . 343,915 

Holzmark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,636 Shoe stretcher, G. 1. Mounce . . . . . . . . . . . . . . . . . . . . . . . .  343,914 
Lifter. See Transom lifter. Shut-off box, M. Walker . . . . . . . . . . . . . . . . . . . . . . .  : .. . . . . 343.933 
I.Jiquid, emptier, J. Gasca . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,764 Shutter worker, C. C. li'airman . . . . . . . . . . . . . . . . . . . . . .  343.70.5 
Liquids, apparatus for whipping and churning, R. Shutter worker� }l'. B. Mallory . . . . . . . . . . . . . . . . . . . . . . .  :343.716 

Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,334 Sink bracket, A. Fowkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,633 
Lock. See Door or safe lock. Indicator lock. Nut Skate fastening, J. W. King . . . . . . . . . . . . . .  . ,  . . . .. . . . . . 343,664 

lock. Sash lock. Skirt. dress, !. H. Westgate . . . . . . . . . . . . . . . . . . . . . . . . . .  343,974 
Locomotive and car brake, .T. Tribe . . . . . . . . . . . . . . . . .  343,680 SJicing machine. Koch & Garrett. . . . . . . . . . . .  .. . . . .  343.587 
Locomotive boilers, device for washing out, W. Snap hook, C. B. Bristol . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  343.942 · 

D. Robb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3�il,921 Snap hook, C. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,862 
Loom shuttle, M. F'. FIeld . . . . . . . . . . . . . . . . .  343,577 to 343,579 Spikes, machine for making, J. North . . . . . . . . . . . . .  342,839 
Looms for weaving double pile fabriCS, let-off Spool holder, B. W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . •  343,749 

mechanism for, C. Pearson . . . . . . . . . . . . . . . . . . . . . .  313,648 Spring. See Bed spring. Thill coupling spring. 
Looms, weft stop motion for, O. A. Sawyer . . . . . . . . 343,732 Vehicle spring. 
Measure, tailor's, A. Schad . . . . . . . . . . . . . . . . . . . . . . . . . .  343,859 Spring clasp, H. D. Wheatley . . . . . . . . . . . . . . . . . . . . .. . .  343,877 
Measures, attachment for, O. F. Lagerquist . . . . . . . 343,906 Square, Upson & Cowles . . . . . . . . . . : . . . . . . . . . . . . . .. . . . .  gl3,fJI6 
Mea8uring powders, instrument for, J. .T. Sq uib holders, device for making miner's, II. 

Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,776 Stride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 343,864 
Mechanical movement, L. W. Morse . . . . . . . . . . . . . . . . 343,672 Stamp, hand . S. S. Marden. . . . . . . . . . . . . . . . .  . . . . . . . .  343,825 
Mechanical moyement, F. II. Richards . . . . . . . . . . . . . 343,857' Stand. See Barrel stand. 
Medicated benzoic sulphide compound, C. ]'ahl- Stea.m engine. rotary. J. E. Mills . . . . . . . . . . . . . . .  , ' . , .  348.831 

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,803 Steam trap. J. R Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S43,6\l0 
Medicine. dyspepsia remedy, B. }'arley . . . . . . . . . . . . . 3,43,6fiO Steering apparatus for vessels, J. I. Thornycroft . . 343,679 
Metal fabric, 1. Kinney . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . 343,!l58 Stone and marble, manufacture of artificial. 1 .. . 1..1. 
Meter. See Water meter. Boblett . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343.695 
Mill. See ROlling mill. Stopper. See BoWe stopper. . 

Milling machine, C, H. Phillips . . . . . . . . . . . . . . . . . . . . . .  34S,846 Stove for burning charcoal and cork. L. Cline . . . . .  34;),623 
Mixing machine, O. R. Chase . . . . . . . . . . . . . . . . . . . . . . . .  313.565 Stovepipe elbow&, machine for maldng, Evans & 
Mixing, sifting, and cleaning machine, J.  & J. A. Bissett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,6Hl 

Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.1.789 Stove, vapor, Schneider & Trenkamp . . . . . . . . . . . . . .  343,73:; 
Mopping and scrubbing device, T. Williams . . . . . . .  343.938 Suspender attachment. li'. Lind, Jr . . . . . . . . . . . . .. . . . .  34-3.715 
,Mowing machine knives. device for sharpeQing, Suspenders. J..I. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,797 

C. G. Poulson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,726 Sweat pad attachment, F. Wiggins . . . . . . . . . . . . .. . . . . 343,880 
Mowing machines. finger bar for. G. A. Weaver . . . 343,618 Tack strips, manufacturing, T. Barrett . . . • . . . . . . . .  343,689 
Mowing machines, track cleaner or divider for, F. 1.'ank. See Flushing tank. 

,J. J. Schuett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,925 Telegraph box, signal call, J. E. Smith . . . . . . . . . . . . . .  343,738 
Multiplication of numbers. apparatus for facili- Telegraph instruments, key for, G. :B'. Thompson . 343,742 

tating the, J. V. Charpantier . . . . . . . . . . . . . . . . . . . .  34S.796 Telegraphy, dynamo, S. D. Field . . . . . . . . . . . . . . . . . . . .  343.953 
Music boxes. automatic check for, A. Sueur . . . . . . .  343,778 Thermometer case, C. A. Tatum . . . . . . . . . . . . . . . . . . . . 343.678 
Music leaf turner, C.  P. Jones . . . . . . . . . . . . . . . . . . . . . . .  343,663 Thill coupling, H. J. Springer . . . . . . . . . . . . . . . . . . . . .. . .  34�,n27 
MUsic leaf turner, Pye & Flint . . . . . . . . . . . . . . . . . . . . . .  343,966 Thill coupling, J. H. Weaver . . . . . . . . . . . . . . . . . . . . . . . . 343.874 
Musical boxes, automatic check for. C. E. Juille- Thill coupling spring, F. A .  Baker . . . . . . . . . . . . . . . . . .  343,750 

rat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348,767 1 Tire coupling, wagon, H. J, Simon . . . . . . . . . . . . . . . . . . 343,736 
Musical instrument, mechanical, H. Burckas . . . . . .  343,795 To.rch, H. Wellington . . . . . . . . . . . . . . .. . . . . . . . . • . . . . . . .  343,682 
Musical instrum ent, mechanical, M. Gally . . . . . . . . . 34R.900 Trace supporter. T. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  :343.828 
Napkin ring, S. E. ,Barney . . . , . . . . . . . . . . . .  , . . . . . . . . . . .  343,688 Traction engine, J. I.Jeigh . . . . . . . . . . 0 . . . . . . . . . . . . . . . . 343,910 

1.�raction engine, O. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . .  343,969 
Transom lifter, G. H. Taxis . . . . . . . . . . . . . . . . . . . . . .  · . . . 343,931 
Transom ventilator, J. P. Tierney . . . . . . . . . . . . . . . . . . 343,781 
Trap. See Overflow trap. Steam trap. 
Traveling bags, fastener for, S. Scheuer . . . .  , . . . . . . .  343.609 
'I'restle, .J. T. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,829 
Truck. C. G. Conn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,890 
rrruck, hand, J. D. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,635 
Trunk, I,. Straw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343,971 
Truss, W. Caude!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,945 
Truss, J.  R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 342,816 
Tube cutter, C. E. Huntley . . . .  " . . . . . . . . . . . . . . . . . . . .  343,957 
'rube expander, G. A. Rowell . . . . . . . . . . . . . . . . . . . . . . . . 1343,730 
Tubes, manufacture of, J. Hoffman . . . . . . . . . . . . . . . . .  343,584 
Tug, trace, E. C. J. Troxell . . . . . . . . . . . . . . . . . . . . . . . . . . 843,615 
Type writing machine, G. W. N. yost . . . . . . . . . . . . . .  343,655 
Umbrella runners, fastener for. R. A. Merchant . .  a43,963 
Valve. electro automatic, A. S: Kissell . . . . . . . . . . . . .  343,642 
Valve, steam-actuated, J. B. Maas . . . . . . . . . . . . . . . . . .  34" ,Hll 
Vase and stand, flower, '.r. Jewitt . . . . . . . . . . . . . . . . . . .  34;;,904 
Vegetable chopper, J. E. Opp . . . . . . . . . . . . . . . . . . . . ... . 343,8�0 
Vehicle spring, J. B. Baynes . . . . . . . . . . . . . . . . . . . . . . . . .  343,791 
Vehicles, sleigh attachment for, T. Scott . . . . . . . . . .  343,610 
Vehicles, spring clip for, J. H. Wiestner . . . . . . . . . . .  843,879 

VelOCipede, D. G. Biggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,753 
VelOCipede, E. G. I,atta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,959 
Velocipede saddle, A. H. Overman . . . . . . . . . . .. .. . . . . 348,841 
Velocipede sleigh, F. F. Foster . . . . . . . . . . . . . . . . . . . . . .  313,898 
Ventilator. See Transom ventilator. 
Vermin exterminator, A. A. Griffin . . . . . . . . . . . . . .. . .  343,902 
Vulcanite from hair, etc., producing solid com-

pounds resembling. O. Lugo . . . . . . . . . . . . . . . . . . . . 343,590 
Vulcanites and producing the same, O. Lugo . . . . . .  348,591 
Wagon bolster, J. M. McNees . . . . . . . . . . . . . . . . . . . . . . . . 343,837 
Wagon brake, G. Denny . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 343,895 
Wagon brake, Keever & Remy . . . . . . . . . . . . . . . . . . . . . .  343,639 
Wagon stake, A. Lindell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,,960 
Warping. beaming, and other machines, expan-

sion comb for. T. C. Entwistle . . . . . . . . . . . . . . . . . . 343,901 
Watch case, M. W. Evans . . . . . . . . . . . . . . . . . . . . . . . . .. . .  343,576 
Water closet. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,586 

Water elevating apparatus, C. W. Cooper . . . . . . . . . .  343,568 
Water elevator and carrier, Ford & Rarick . . . . . . . . 343,808 
Water meter, rotary, G. Fajen. . . . . . . .  . . . . . . . . . . . . .  343,804 
Waterproof over garment, M. E. Brown . . . . . . . . . . . .  343,698 
Weat her strip, W. G. Anderson . . . . . .  . .  . . . . . . . . . . . . 343,656 
Weighing and registering machine, automatic 

grain, R. S. Gabbey. . . . . .  . .. .. . . . . . . . . .  . .  . . . . . . .  343,768 
Wheel. See Fifth wheel. Polishing wheel. 
Whiffletree, Judd & Pickens . . . . . . . . . . . . . . . . . . . . . . . . .  343.817 
Whip button, Morgan & Becker . . . . . . . . . . . . . . . . . . . . 343,721 
Whisk or mixer, J. Baker et aZ . . • • • • • • • • • • • • • . • . • . • • •  343,7'90 
Wind instrument, C. G. Conn . . . . . . . . . . . . . . . . . . . . . . .  343,889 
Windmill. D. B. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,786 
Wine, treating, A. Wehrle . . . . . . . . . . . . . . . . . . . . . . . . . . .  343.973 
Wrench. See Pipe wrench. Ratchet wrench. 
Wrench, H. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,940 
Wringer. See Clothes wringer. 

DESIGNS. 
Clock dial. G. W. Bidwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,733 
Farm. model of a pioneer, W. Kirkpatrick . . . . . . . . . .  16.738 
Grate, cellar, F. A. Peter. . .  .. . .  . . .  . .  . . .  . . . . . . . . . . . . . .  16S 40 
Knife handle. I. F. Rubel . . . . . . . . . . . . . . . . . . . . . . .  16,741, 16,742 
Knife handles, ornamentation of, W. N. Kenyon, 

16,736, 16,737 
Sewing machine fixtures, case for, 0. M. Currey . . . . 16,735 
Sign, Burnell & Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,734 
'I'ype, :r. MacKellar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,739 

TRADE MARKS. 
Accordions, J. �'. Kalbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,389 
Alloys and metals used for anti-friction purposes, 

certain metallic. E. A. C. Du Plaine . . . . . . . . .. . . . .  13,388 
Calf skins, Patzowsky & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,420 
Caps, fur. L. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,418 
Cotton goods. Arnold. Print Works . . . . . . . . .. 13,397 to 13,399 
Cutlery, table, pocl,et. and other, G. Peters . . . . . . . . .  13.400 
mour. wheat, J. F. Ferrer . . . . . . . . . . . . . . . . . . . .  13,406 to 13,409 
lI""lollr, wheat, Sidle, Fletcher, Holmes Company . • . .  13,402 
Foundry facings and stove polish, E. D. Ransom . . .  13,401 
Laces for boots, sh()es, and corsets, and plain and 

ornamental braids for binding and trimming 
fabrics, Fletcher Manufacturing Company . . . . . . 13,412 

Ledgers. day-bookS, and journals, certain, J. W. 
Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  13.415 

Hme, Kerr. Wertzel & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,416 
Liniments. Kerley & Fountain . . . . . . . . . . . . . . . . . . . . . . . 13,417 
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Inside Page, each insel'lion .. - .. 7a cents a line. Back Page, each i n serti o n  .. .. .. $1.00 Jl line, 
The above are charg-es per agate line-about eight 

words per line. This notice shows the width of the line, 
and is set in ag-.ate 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. 

C E T  T H E B EST A N D  C H E A P E ST 

J. CC>�, 
(Cincinnati, Ohio. U. S. A.) 

Exclusive Agents and Importers for the United States of the C E L E B R A T E D  
P E R I N  B A N D  SAW B LA D E S ,  
Warranted superior t o  a l l  otb ers i u  qual i ty. fi n i sh, 
u n i fol'tnit}· _ of tt·.nper, an d gen el�nl dUl'ubi l i t Y .  
O n e  Peri n �uw outwp-ars r hree ordinary saws. 

llhln llfact urel'lif of Planin� ill acbines nnd 
other Patent \Vood WOl'Jdng lUachinm·y. 

SEBASTIAN MAY & CO'S J.mproVGIl &crew Cutting 

LATHES�:�e� 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and 
teurs' outfits. Lathes on 
Catalogues mailed o n  a�pllCal[!O'� 

1 65 W. 2d St., "H,,,u,n" I;., 

M I N E RA L  W O O L .  
A fire-proof insulator of heat and sound. Samples ane) 

price list free. U. S. MINERAL WOOL CO., 
22 COR'I'LANDT :STREE'l', N. Y. 

�Q HAND MA�HIN�nY N.Y: M���f�:�tbepot, 
Bndge Store No. 16, 

Frankfort Street, N. Y. 

STAMPED ME'l'AL GOODS, 
and other Articles in Brass and other Metals (the Dies 
and Tools for making same). Patent N o'Vclties, Electri .. 
cal Inventions, Special Machinery, Castings, &c. Manu
factured to order by M. MA RTIN, Manufacturer, 

P. O. Box 285, New Brunswick, N. J. 

INGERSOLL ROCK DRILL CO., 
10 PARK PLACE, NEW YORK. 

I m p roved " Ec"pse " 
:Ef.. C> C H.  .D :Ef.. :l: L L S .  

For Mining, Tunneling, Shaft-
��ilYf:;:: an�fo

a:�lf�'fnds �F���r�i� 
cavation. 

h Straight I.Jin e "  AIR COMPRESS .. 
ORS, Boilers, Steam and Horse Power 
��stte����yic

MrJr:�jn��c�f;���� 
Send for full descriptive Catalogue. 

Type settin,;:r, etc .• easy 
by printed directions. }"'or 
bu siness or bOlne use 
or money making. Ji'or old 
or young. Send 2 stamps 
for catalogue of pl'esses,  
type, CRl'ds papel' etc. 
to 1ilctorv. K E I, :S E Y  & C O . ,  

lUerideu Conn. 

Uquors, compound. H. D. Watts . . . . . . . . . . . . . . . . . . . . . 13,423 P LANING AND MATCHING MA CHINES 
Medicine, blood purifying, H. A. Durrua . . . • . . . . . . . .  13,40..1 

Mineral fat, W. Ropes & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 13,422 
Mineral waters, effervescent drinlts. ginger ale, 

ginger nectar. lemonade, etc., Arcadian Mine-
raI Spring Company . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  13,404 

Musical instruments, wind and string, A. Poll-
Inann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . .. • .  13,390 

Newspapers, magazines, and advertising sheets, 
H. C. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,419 

Packin.g, engine and pump, R. B. H. Gould . . . . . . . . . .  13,426 
Paper. fine writing, S. Worthington . . . . . . . . . . .  1M96, 13,424 
Pianos, Boardman & Gray. . . . . . . . . . . .  . . . . . . . . . . . . . .  13,387 
Preparations in the form of fluid extracts especi-

ally for use in cathartics, F. Stearns & Com-
pany . . . . . . . . . . . . . . . . . . .  " . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  13,392 

§ P 
"'" b:> g � '  
t< "  i:<j c:!g 
<to g. 1>j  aci:<j ", 0 '" 
.r-� Pr 
l<i' g � . 

Special Machines for Car Work, and the latest improved 
Wood Working Machinery of all kinds. 

Preparations in the form of small pills especially � c; bO 
for the treatment of dysentery, F. Stearns & , Q •. 13 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3,3)3 "0 � ;;-

Preparations in the form of penets especially for � ::: r:: 
use as anodynes. F. Stearns & Company . . . . . . . . . 13.394 !§.6 .8 

Preparations in the form of powders espeCially for � 
the treatment of fevers, }<'. Stearns & Company 13.395 

Printing and finishing textile fabrics, machines 
used in the various processes of. W. Birch . . . . . .  13,386 

Ra.zors and razor strops, }<'lagg Cutlery Company. 
1&,410, IS,411 

Soap, Adler Bros. & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,403 
Soap, perfume, and cologne, toilet, W. H. Hall, 

13,413, 13,414 
Sporting goods, certain, A. ,J. Reach & Co . . . . . . • . . . .  13,421 
StoveK. furnaces. and ranges, Fuller & Warren 

Company . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . 13.425 Branch Office and Factory, 203 center Street, New York. Tobacco, smoking and chewing, Spaulding & Mer-
rick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,391 

A Printed copy of the speCifications and drawing of 
any patent in the foregOing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent deSired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
speCifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 361 Broadway, New York. Ot.her 
foreign patents may also be obtained. 

E L E C T R I C  FA N S  
To rnn from 3 to 100 hours, $10 to $25. 

Edison Lamps, Batteries, etc. 
TH£ . �'iF1)�J��ltli:'T:Bf)

owc(',i'i()1¥j; CO., 
.' 8 4  I� ulton :Street, N .  Y. 

A M E R I C A N  S T E A M  BOI L E R  I N S U R A N C E  CO.,  
45 WllUnm Strt'(",t. New York. 

Write for SpeCial Blanket �'orm No. 99; gives complete 
protection to property, and pays $5,000 for a life and $50 
weekly for six months for injury. 

::&Ideo Sys"teD1 
Of Arc Rnd Incandescent Lhrhting • .  

El ectr i c  I �ght Rnd Power. 
Motors, Dynamos, Lamps, and Batteries in all varieties. 

Electro-Dynamic Co., �24 Carter St., Phili\Qelphia. 
W.W. Griscom, (Jonsulting Eleen-leal t;nglneer. 
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For U 8er8 of (Steam .... UJllpl!li. 
Van Duzen's Patent Steam Pump l No Packin2 or Oil, � Is 
Requires No Repairs 0" Skill, Reli-

No Care or Attendance. ab le. 
kind of liquid ; ever 

all brass j can .. 
fully tested ; 

gnar
made 

N EW YO R K  B E L T I N C  A N D  P A C K I N C  co. 
the United States of 

Vulcan ized Rubber Fabr ics 
ADAPTED TO MECHANICAL PURPOSES. 

RUBBER BELTING,  PA CKING, AND HOSE, 
C<>B.B. U�.A.':I.'E:J:> 

ts and Matting, and Stair Treads, &0. 
The only Real Treatise on the S u bject. BICYCLE The Windmill as a Prime Mover. T:J:H..ES, CA B.. SPB.:J:NG-S. 

Comprehending everything of value relat.ing to Wind� 
mill�, their Use, Design, Construction, etc. With 
many flne illustrations. By A. R. WOLlJ'F, M.E., Oon� 
suIting Engineer. 8vo, cloth, . • • $3.00 
MwiledprepaUl on the receipt oj the price. Address 

M U N N  & CO • •  36 1 B roadway, New Yo rk. 

APPLICATIONS with 'l'estimonials, to . fill 
, the ChaIr of MechanICS ; 

N aturnl Philosophy ; Drawing (]j�ree Hand and Mechaniw 
cal), and Mining Engineertng ; win b e  received by the 
Secretary of the Board of Trustees of the Virginia 
Agricultural and Mechanical College until July 27, 1886. 

Salary $1,000. 
A ddress PROF. W. H. GRAHAM, 

Secretary of Board Ya. A. & M. College, Blacksburg, 
Montgomery Co., Virginia. 

2 to 25 II. P. 

P. O. Box 1 48. 

C�.A.�'X'E:a.·S 

C A S  E N C I N E . 
Warranted equal to any in 

Power and Economy. and Superi
or to all in Simplicity and Com
pactness. Gives an Impulse at 
every Revolution. 
ED&,ines and l:.tumps Combined. 

Williams & Orton Mfg. Go., 
S T E R L I N C ,  I L L S .  

C I V I L ,  llI ECHANICA I. A N D  M I N I N G  ll N. 
GINEElt l N G  at t h e  Itensselae.· I'olytechnlc 

Insti tute, 'l't'oy, N. Y. '11he oldest engineering 
school in America. Next term begins September 15th. 
ih�e :a�1i�ttr

Y��:�;i�gni��i� ��i:i\i����e
a���d���::e

fgf 
study, reqUirements, expenses, etc. AddreHs 

D A  VID M. GREENE, D irector. 

MODERN BRONZE ALLOYS. -A PA

S:�a %n�er�in���� br�!'es �s
e���t�i�o�:frifi���: 

ployed for engineering purposes. 'rhe bronze of the 
ancients. Composition of bronzes. Phosphor bronze 
and its apPUl!ations. Silicium bronze. Manganese 
bronze. Delta metal. Phosphor-·copper. Pbosphor� 
manganese bronze. Phosphor-lead bronze. Ph osph or'" 
tin . A luminum bronze. Silveroid.  Cobalt bronze. 
�WJ�in:��� roC�:nt��FI�o

A
b�F

h�IJ!rt�� J�1k��M:��Tfr�� 
all newsdealers. 

l';sp\. 
_i:rlliiWi!WtlM� 
Address : The Amerloan Writin� 

Machine Co., Hartford, Conn.; 
New York Office, 237 Broadway. 

FORE IGN PATENTS. 
1'beir Cost Reduced. 

Tbe expenses attending the procuring of patents in 
most foreign countries having been considerably re .. 
duced the ob�tacle of cost is no l onger in the way of 8 
large proportion of our inventors patenting theirinven_ 
tions abroad 

(;A N A I) .� .-The cost of a patent in Canada is even 
less than the cost of a United States patent , and the 

former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and Is steadily Increas
ing. 

]O; N G J. ,\ N D .-'1'he new English law, which went into 
torce on Jan. 1st, 1885, ena b l es parties to secure patents 
in Great Britain on very moderate terms. ABritisb pa. 
tent includes England , Scotland, Wales, Ireland and tile 
Uhannel Islands. Great Britain is th e acknowledged 
financial and commercial center of the worJd, and her 
goods are sent to every quarter of the globe. A good 
Invention is like l y  to realize as mnch for tbe patentee 
ir. l£n,.-Iand as bis United States patent produces for 
him at b<>me. and the small cost now renders It possible 
for almost every patentee in this country to secure a pa
tent in Great Britain. where his rights are as well pro
tected as in the United States. 

O'I'UER {; O U N 'l' ItIES.-Patents are aiso obtained 
on very reasonable terms in France. Belgium, Germany. 
Austria, Russia, Italy. Spain (th e latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Col onies. 

An experience of FORTY yeara has enabled the 
publishers of o:rHE SCIENTIFIC AME RICAN to establish 

competent and trustworthy agencies in all the principal 
foreign countries. and it bas always been their aim to 
have the business of their clients promptly and proper
ly done and their intere.cs faithfully gnarded. I A pamphlet containing a synopsis of the patent laws 
of all countries. including the cost for each. and othe 
information useful to persons contemplating the pro
curing of patents abroad , may be bad on application to 
this Office. 

M U N N & C O  • •  Editors and Proprietors of THE SCI
ENTIFIC AMERICAN, cordially invite all persons desirinll 
any information relative to patents, or the registry of 
trade�ma.rks. in this country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, con
sultation, and advice free. Inqniries by mail promptly 
answered. 

Address, MUNN & CO .. 
Publishers and Patent Solicitors. 

861 Broadway, New York. 
BRANCH OFFICES : No. 622 and ;;24 F Street, PacifiC 

BUildi ng, near 7th Street, Washington, D. C. 

JOHN H. liHEEVER, Treas. Ne� York Belting and Packing 00_. 
JOHN D .  CHEEVER, Dep'y Treas. W areh o u se, 1 5  P a r k  R ow. o p p .  Astor H o u se. N .  Y .  

Branches : 308 Chestnut Street. Phila., 167 and 169 Lake Street, Chicago, and 5� and 54 Summer Street, Boston. 

Write for Circular and tell us what. you want. 
B. W. PAYN�:w �O�I� �iil;;:� i6�l4ilj;��f�a

s�eit: Eastern A gents, HILI" Cr,ARKE & CO., Boston, Mass. 
Our patented Vertical Boiler will not prime. N 0 dan� 

ger of burning fiues. 

SHOEING HORSE8.-ABSTRAOT OF A 
paper by Secretary Russell. of the Massachusetts State 

:r��! �e1��!f�����'e1�'ih�:��.
e ���t�f�e

hJY�S s�i�� 
TIFIC AME RICA� SUPPLEMENT. No. 461. Price 10 cents. 
To be had at this office and from all newsdealers. 

'l' r a  n S in i s  s i  o n  of P o  w e  1' . 
:!S u s p e n s i o n  B 1' i d :;.r e s ,  

T r a lll w a y s ,  
and other applications of 

Co. 
WORKS a n d  OII'FICE, 'l'IU, N 'I' O N ,  N .  J. 

New York Office-CoOPER. HEWITT & CO., 17 Burling 
Slip. Philadelphia Office-21 North Fourth Street. Chi
ago Officce-146 Lake Street. 

PRESERVAT iON OF 'l'IMBER.-RE-

DRAWING [" lI lustrated cata!ogne 
sent on applicatIOn to 

INSTR" UMENTS 
WM. T. COMSTOCK, 

6 A stor Place, 
• New ¥ork. 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS, STURTEVANT BLOWERS. &c. 
JOHN S. URQUHART, 4 6 Cortlandt St., N. Y. 

Save postage by using Wea
ver Metal Mailing Boxes and 
Envelopes,Book Corner Pro
tectors, metal, paper cover .. 

• ed. For sending rnerchan� 
dise of every description 
through the U. S.:rand For
eign mails. Oftieial1y approv
ed by P. O. Dept. Cheapest, 
��h�{J�::.rgo�&�ss

t
i�e� 0 J!�l� 

10cts. for samples and i n  for� 
mation to The Weaver .Mail� 

ing Envelope & Box Co., ))15 Race St., Philadelphia. A. 
De O. RO SSl'llER, Sole IJessp.e. Agents wanted. 

ADDRESS OF PROF. T, H. HUXLEY 
on resigning the Presidency of the Royal SOCiety, Nov. 
30, 1885, Results o£- the rapid progress of science. In " 
fiuence on the moral, social and pol itical relations o f  

MlORO-ORGANISM8 OF P O 'r A B L E  
WaterS.-A paper by Dr. '1'. I-,eone, showing that atmos-
��ee;;� ��;g��oi�i:� ��t��1�U;��e���c:��aih!�\�����: 
bonic acid is the sole agent that interferes with the Ufe 
of these organisms in carbonic acid waters. Contained 
in SCIENTIFIC A ME R I CA N  SUPPLEl\-IENT. No. a�4. 
Price 10 cents. To be had at this office alld from all 
newsdealers. 

WORKSHOP R ECEI PTS . 
For the use of Manufacturers, MechaniCS, and Scien� 

tifte Amateurs. 'l'he be.st la.te collection published of 
such a wide variety of information. 

FIRST SJi�RIES.-Bookbinding j Candles ; Drawing' :  
Electro-Metallurgy ; Engraving ; Gilding ; .Japans ; Pho� 
tography i Pottery ; Va.rnishing. etc. 4fiO pages. with 
illustrations. $�. 0 0 

SECOND SBRU:S.-IndustriaJ CheJnistry ; Cements and 
Lutes ; Confectionery, E&sences, and Extracts ; Dyeing, 
Staining, and Coloring i Gelatine, Glue, and Size ; Inkb ; 
Paper and Paper Making ; Pigments, Paint, and .Paint� 
ing, etc., . . . " • • • . • $�.oo 

THIRD SliJRIES.--·Alloys. Electrics, Enamels aud Glazes. 
Glass, Gold, Iron, and Steel, Lacquers and J __ acquering, 
Lead. I�ubricants, Mercury, Nickel, Silver, Tin, Vana
dium. Zinc, etc. 480 pages. 183 illustrations, • $2.00 

FOlTRTH SERIES.-'VaterproofIng ; Packing and Stor. 
ing ;  Embalming and Jlreserving ; Leather PoHshes� 
Cooling A ir an d 'Vater ; Pumps and Siphon s ;  Desie· 
eating ; Di8tilling ; Emulsifying j Evaporating ; Filter
ing ; Percolating and Macerating j Electrotypi ng ;  Ste· 
reotyping j Bookbinding ; Straw�plaiting j �l uRical In� 
struments ;  Clock and Watch Mending ; Photography, 
etc. • • $�.OO 

II:W" Send for our complete Catalogue of books, free to 
any address. 

� In ordering single volumes, be particular to men
tion the " series 'i wanted. 

N���tt'�s:li�ig;�e�i¥t
N

o� p�cf.0 "  3 61 Bl'oadwav, 

CHOLERA. --ABSTRACT OF A PAPER 
by Dr. F. H.  Hamilton, presenting- the various facts tbat are absol utely known about Asiatic C h olera. Contained 
i n  S(,lEN'l'IFIC AMERICAN �UPPI .. Rl.\'lJ�NT, Nu. 4'1 1 . 
Price 10 cents. To be had at this officc and from all 
new Rdealers. 

port of the Committee of the American Society of Civil 
� .. ngineers on the preservation of timber. Presented 
June 25, 1885. Preserving- processes. kyanizing, and 
results, burnettizing, creosoting, boucherie, decay of 
timber. Seleetion of preserving process. modes of ap
plicatil)n. W ill  it pay ? Contained in SCI Ii:NTIFLC 
A l\I II�RICAN S C PP I , ICl\IENT. Nos. a 1 2, a 1 3, a l 4- , and 
."i 1 ,.. . Price 10 cents each, or 40 cents for t h e  series. To 
be had at this office and from all newsdealers. 

man . W hat should be done for the advancement of .. -;;;;;;;;;;::.;;:;;;:;;;;;�:;;;;;;:;;;;;.;;; scien ce. ()ontained in SCTli.lKTIFIC �::'UERIC_<\N Sup- • 
PL1J:M}j�NT, N o .  tl�"'. Price 10 cents. To be had at this 
oftice and from all newsdealers. 

I C E  & R E F R I G E RAT I N G Machines. J a r m  a n s 
Patent. YORK ilIFG. 
CO., Y 01'1< , Pa. 

P I P E  C O V E R  I N G S  
Made entire l Y  of A � B t.;ST()S. 

Absolutely Fire Proof. 
SHEA1'HlNG, ()EMENT, FIBRE AND SP.:()ULTIES. 

and STEAM PIPES 
,LJVR��e�du�ee:'.;"��n�:���'t�:� of Steam. 

]3'OR GAS AND "W" A'.I'ER PIPES. 
P revents Sweat i n g  and F reezi ng. 

The Best Non·Conductor of Heat and Cold In tbe World 
Send for il1ustrated descriptive Circular, and name this paper. 

1 43 Worth Street, New York. 
78 and 80 Lake Street, C h icago. 

A ra��:!'��SiJf:J.terFhis
CY������e��n�� �iini�fe����: 

able, rapid, and easy ; prints letters and fIgures in upper 
and lower case ; hUH detachable alphabets which can be 
exchanged in a few seconds j uses paper of any size, fills 
in blank8, has a separate key for every J etter and weighs 
r;c\ °d�e��s ;  I� ii: l��i�:;;�:e

h:�� i������dUf!�i ����l�� 
use. Address E. A. WHEEI.iER� Sharon, Pa. 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMl!;,ttICAN SUPPLEMENT, sent 
free of charge to any ad dress. 

MUNN &; CO . . 361 Broadway. N Y. ------- ----------

FC><>'X' E. :LV. Y. 

PO L I S H I N G  FE LTS. 
.A.x...FEl.EX> x> c> x...G-E, 

MANUFACTURER, 1�� East 1 3th S treet, 

PULLE"YB. 
Order from our " Special List." 

THE JOHN T. NOYE MFG CO. , 

THERAPEUTICAL EFFECT OF THE TESTS OF OEMENT. -REPOR'!' OF �:��g� ������twt���se°l!l�_�;t r�t;�s�n i:liti��:�� the committee on a uniform test for cement. Cement 
M.D. Rules for administration. The effects of the tests. Fineness, checkin� or cracking. '.rests recom� 
treatment. Theory of the action of bot water. Points mended , mixing, Hc., sethng. sampling. sieves. m OUlds, 
in its favor. Conclusions. Contained in SCIENTIFIC machines, with 3 figures. Contained in SCIICN'l'lFIC 
AMEHICAN SapPI;E:\n�NT, No. 4-6:1. Price 10 cents. To Al\n�lU C AN SUPPI,E�I l�NT. No. a�6. Price 10 cents. 
be had at this office and from all newsdealers� To be had at this ottice and from all newadeal ers. 

R SCHOOL OF E N C I N E E R I N C .  
ose Polytechnic Institute, Te'ln·lll::::�e. 

$26.000 income from endowment. Mechanical, Civil and 
Electrical Engineering. Drawing- and Chemistry. Manu .. 
facturing Shops. Send for Catalogue. Address C. A .  WA 1 ,00, Vice Pl'esjdem. 

� cc.=-1\ C AND F INE GRAY IRON AL 0 STE EL 1tT L�f'\..L-o'L.E: CA5T 1NGS FROM SPECIAL cRNS 
.MJ,.; 0 F INE TINNING J��A1r,-S F I N I SH ING . NN J rtfOMjI;LEHIGH AVE & AMERICAN ST PHllA 

THE COPYING P AD.-HOW TO MAKE 
and how to Ui:le j with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made ; how to apply the written 
letter to the pad ; how t.o take off copies of the letter. 
Contained in SCIENTIFIC Al\nmICAN SUPPJ,EJ\lENT, NO. 
43S. Price ]O cents. �'or sale at this office and by all 
newsdealers in all parts of the country. 

PERFEC1.' 
NEWSPAPER FILE 

The Koch Patent File,  for preserving newspa.pers, 
magazines. and pamphlets. bas been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AM. 
ERICAN and SCIENTIFIC AMERICAN SPPPLEMENT can be 
��f�i�� ft<jii!h�g:r .pri�e�,�:1�gi>lct �rJ�S

O
j
r f!·;gJ�t�g� 

U SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 
MUNN & CO., 

PubliBberB SCIE."-t'IFW AMEBlCA!f. 

Oash or Deed. BOXes, I" sizes. Best '1'1n 
Goods.' 'Secured by the ' 4 0hampion " Key1:eS8 
Lock. Sample Rent on receipt of price. �'or 

send 20. stp. to MILI�EH LOCK CO., Phila., Pa. 

DRY AIR REFRIGERATING MAOHINE. ���li;����!eIJai�s Jclf��;e���ti1��J&l g�b�r le
eZt8f 

cold air per bour, when running at a speed of 100 revolu ... 
tions per minute, and capable of reducing the tempera-
�g��Y!:�l:�O:;d ��d�OO

el���t'io�e��. 
t�i��p��:t�:.

U�� 
diagrams illustrative of its performance. Contained in 
Scn;NTIFIC AMERIOAN S UPPLlo-:iM.K:'''IJT. No. 2S�. Price 
10 cents, fo be had a> this office and from all news
dealers. 

The Waterhouse System 
OF 

AR() LIGHTING. 
SI��n

S�:ed
ol1e�:f�� o,.� 

a minimum Expense of 
Power, p r o d u c i n g  a 
light so Steady and 'Bril
liant that by it, the finest 
work can b e  performed. 
The objections to Arc 
Lights tor factory light
ing entirely o vercome� 
Much more economical 

Send tor catalogue. 

The Waterhonse ElectriC Mfg. Go., Hartford. Gonn. 
ESSENTIAl, ELEMENTS OF PLANTS. 

;h\
ef�E:�h

blr�3��it��ml�si:?e �l����:�no� �%� �:�VgJ 
essentials of pJants bas reached its final limit, and 
presenting experiments to show that a furthcr reduc .. 
tion seems dem anded . Contained in SOIEi\ 'l'IFIC' A MERI� 
C A  t\ SUPPLEMJI:NT, No. 5�4-.  Price 10 cents. To be 
had at this office and from all newsdealers. 

A PRA {)'I' I C A ] .  S UCllESS. 
VAN DUZEN'S PAT. LOOSE PULLEY OILER. 

rrhousands in satisfactory every
day use. Entire reliability and con
stancy demonstrated in a two years' 
test by (would be) Eastern skeptics • 
Economy shown by reasonabl e prices 
and perfect performance. Send for 
our " Catalogue No. 55." 
VAN D aZEY & rl'l ]�T. Cincinnati, O 

CURE ��� DEAF 
PECK'S PATENT IMPROVED CUSHlO�ED EAlt DRUMS Perfeetll 
RI\store the HearIn�, and perform the work of the natural 
��'���rs!��i�� �����f:i�J�r�h�:;d�r�i�cR��it�o��d to� illustrated book with testimonials, FJtEE. Address orcall OD F. HISOOX, 853 Broadway, New York. Mention thi� paper� 

NO MORE CATARRH. The GreatGerma�. Remedy 1s 8 positive cure. Free sample 
package and book for 4 cents in stamps. 
E. lL MEDICAL CO., East liampton, Conn. 

TO WEAK MENsufl'eringfrom the ef. 
fects of youthful er- rors, early decay, lost 

manhood, etc. I will send a valuable treatise (sealedl 
g�;���tfd��!�D:�i�F��r*dwL�°R:M��a�s.fccin� 

WEAKf UNDEVELOPED PARTS 
Of the body enlarged and strengthened. Simple, unfailing 
self-treatment Fall explanation. reference!!!, &e . •  sentsealed. !ree, ERIE MEDICAl. CO. , BUFFAI.O, N. Y • •  
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�"vedi.Gemenf.G. 1 l u llti. de Page, each i n serti on • • •  7. :i  cents a liue. 
Uack Page, eaell i n Sel"l ioll • - - 51 .00 Il li n e .  I The above are charges per agate Ime-about eight i 
wordS per line. 'l'his notice shows the width of the. 1ine, I 
and is set in agate type. Engravings may head adver-

I 
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 'l'hufsclay morn
ing to appear in next issue. 

To Business Men. I 
'I'he value of the SCIF.NTH'IC A MERICAN as an adver

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now pubJ ished. It goes into al1 the States and Territo
ries, and is  read in all the principal Ubraries and reading 
rooms of the world. A business man wants something 
more thqn to see his advertisement in a printed news
paper. He wants circulat.ion. This be has when he 
advertises in the SCIEN'l'IFIC AJrIERICAN. A nd do not 
let the advertising agent intiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publication!ol in which you decide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small Circulation thJ1n is allow
ed on the SCIE:STIFIC Al'r'IERICAN. 

}!�or rates see top of fir::,t column of this page, or ad
dress 

M V N N  & C O . ,  Publisb ers, 

361 Broa dway, New Y OI·I< . 

FIRE AND W ATER-PROOP' BUILDING FELT, 
FIRE-PROOF PAINTS, STEAM PACKINGS, BOILER 

COVERINGS, ETC. 
Samples and descriptive Price List free by mail. 

H. W. JOl!NS !.I'F'G CO., 87 !.1AIDEN LANE, .N, Y • 

CHICAGO. PHILADELPHIA. LONDON. 

Address J O li N  A .  ROEBLIN G ' S  SONS. Manufacturerl!�, r.l'renton, N. J. , or 117 Liberty Street, New York. Wheels and Rope for conveYIng power long distances. Send for circular. STEAM ENG INES . 
Horizontal and Vertical. 

D 1' c d g i u lI'  lU nch i u IlI'Y, 
Flour. Po"rdCl', Sinte and 
F l i u t  IH i l l lUachillel'Y, '1'ur. 
b i u e  Water Wbeels. 

York Mfg Co., York, Pa., U. B. A. 
LIGHTNING RODS .. -DE8CRIPTlON OF 
r!CW�:HI"enlJJ����:IS

a
�tt��

d 
d�Y

Vi�1:' ,,�a�
l
�:rli:gtnf�� 

W ith 6 figure8. Contained in SC'H;NTH'IC .A.M�RIC.AN 
SUPPL IO:]\""NT, No. iJ�iJ Price 10 cents. To be had at 
this office and from all newsdealers. 

· VV llJll: • .A.. :EI..A.��X&. 
.·rovld clI,·c. H. I. ( Purk 18L) SI�minuteil'walkWestfrom8tation, 

O l'h r i u n l  Rnd U n l y  U n il d e  .. o f . h e  
H A R R I S · C O R L I S S E N C I N E , 

Wltb Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send fo r copy E n g i neer's a n d  Steam U ser's 

M a n u a l .  By ". W .  HIl i,  M.E. Price S 1 .25.  KEnION THIS PAPER. 

PAT E N T S .  
MESSR:>. llHJNN & co., In connection witb the publi

catlon of the SCIENTIFIC AMERICAN, continue to ex
amine im provements, and to act as Solicitors of Patents 
for Inventors. 

In thl. line of business t.hey have had forty <me years' 

experience, and now have unequaled facilities for the 
preparRtlOn of Patent Drawings, SpeCifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co: also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. ASSignments. and Reports 
on Infringements of Patents. All bUSiness intrusted to 
them is done with speCial care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con
taining full information about Patents and bow to pro
cure them i directions concerning Labels, Copyrights, 
DeSigns, Patents, Appeals, Rf!is8ues, Infringements, �s .. 
signments, Rejected Cases, IIints on the Sale of Pa
tents, etc. 

We also send, free of charoe, a SynopSIS of Foreign Patent Laws, showing the CORt and method of securing 
patents In all the pripclpal countries of the world. 

BlINN & (JO., Solicitors 01 Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 62f F Street, Pa
eI1lc: Building, near Uh Street, Washington, D. C. 

1titufifi t �tutritJu. 

T H E  I M P R OV E D  

Rider Hot Air Pnmnill[ Ell[ille 
For City or Conntry Residenees, 

Burns Coal, Wood, or Gas. Safe, Simple' 
Durable. 3,000 in use. Send for 

Illustrated Catalogue " A.' 

& CO" 31 Dey St, New York. 
MAOHINERY AND EDUOATION.-A 
lecture by Dr. R. W. Raymond. pointing- out some inter .. 
esting anillog'ies between the evoluti )n illustrated in the 
growth of natural forms in the visible world aud the 
development and adaptation of the human mind !,nd 
thought , as modified b y  environment and educatIOn. 

5�')j�iI���:.' 1i?��;;t��F1fo"\,�Ij.�1J':r t��Pt��:�!�lfr�:i; 
an newsdealers. 

E 
MODEL and 

L 
SBlld forCircnlars. 

XPERIMENTA C.E.Jones&8ro. 
A CINCINNATI, o. WORK SPECIALTY. (M.nt�PaperJ 

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

C O C O A  
BARREL, KEG, 

H ogshead , 
AND 
MACHINERY. 

Over 50 varieties manu
factured by 

E, & :s. HOLMES, 
BUFFALO, N. Y. 

PURA 
BY NATURE'S PROCESSES 

Turbid Water .Malle Clean. 
lllatter in �1I §pen8Ion 
n d  O R G A  N I C  R n d  

!""' e lll i - � o l ll b l e  E l e 
ments relnoved. 

Hard Water Dlade Soft. 
C

i
!��p�?�¥�' jlj�:e:'s�:!

S
, 

plied and Results 
Guaranteed. 

Scale III Bollers Avoided. 
per cent. added to the 
Water Rates in' any 

P '" 'i .• ' •. '' ''' 
g
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Bmui for U/lrculars and Estimates. 
NEWARK FILTERING CO., NEWARK, N. J. 

TRIBUNE BUILDING. NEW YORK. 

GAS ENGINES. 
Best In principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. When the motor is not at work, the expense of running it ceases. 
�imple, Safe, EconoJn ical,  D II l"ab le. No ext1·� i 1!- surnnce. 
Four sizes: 1 H. P., � H. P . •  l man power, and Dental EngIne. 
Tbese Engines arepP.§'�I%:'.¥li��l,<Ja��s for country ruse. 

ECO N O M I C  M OT O R  CO.,  
Office a n.d  Salesrooms, 9 CORTLANDT ST., N E W  Y O R K. 

H 0 I ST I N G E N G I N E S .and Boilers ��
t
;:very pOSSIble 

New catalogue ready. 
CO., 96 LIBERTY STREET, NEW YORK. 

S & WS Wanted 50,000 Sawyers an!1 SAW S .lI.. Lumbermen to 8end us thell' 
full address for a copy of Emerson's ;::Ii"'" Book A 

Use the J ENKINS STANDARD PACKING in tbe worst 
:Joint you have, and if, after following directions, it is not 
what we claim, WE WILT, REFUND THE MONEY. l Our .'  Trade Mark " is stamped on ev

.

ery 
,
8hee�. None 

genuine unless so stamped. II]rSend for Prwe LIst, 
JEl.'\T�:I:l.'\T S ::B:J:'I.. C> S • •  

' 71 Jolin Stl'eet. N. Y. 7'9 R i l by Stl'eet, Boston . I 13 1'\0. Fourth Street, Phila. 

A of !'SA W�. We are first to introdu�e NA,Tun .. 
AL GAS for heating a:p.d t�mperll�g �a�8 

W
With wonderful effect upon ImprOVIng theIr

w quality and toughness, enabling us to reduce prices, Address S S EM ERSO N ,  SlUI'I'll & C O .  (Lt d.), 
Beaver �"alls, Pa. 

4 to 60 Horse Power. 
/ 

LOVEGROVE & CO. 
PHILADELPHIA, I'A, 

Builders of ENGI N ES 
AND BOILERS. 

Most reliable engine made. 
Reasonable prices. 

V E N 'r I L A T I O N. ·-GREAT IMPORT-
ance of venti lation. The vitiation of air that is constant
ly going on in inhabited places, exhaustion of oxyg-en 
by gas, candles and l am}?s. V.entilati�n by nat1lral aD� 
artificial m eans.  ContaIned In SCIE r-i T I FIC A MEUICAN 
Su PPL>;, mNT, No . iJ\la. Price 10 cents. To be bad at 
this office and from all newsdealers. 

SUPPLIES FROM 
HYDRANT PRESSURE 
the c.heapest power knowD , 
InvalUab l e  for b l o w i n g  
Church ' Organs. running 
Printing Presses, Sewin(J Machines Vn HfJUSeholds, 
§i��:narf:t�s\gn�:.' �gff�

l
� 

M ills. ::-;'ausage ,Macbines, 
F e e d  C u t t e rs ,  E!ec/lric Li<:Jhts, Elevator .• , etc. It 
needs littl e rooDr, no tiring 
up, fuel. ashes, repairs, en .. 
��n:itr:1E!:�c�rn�e���1 
��

l
�pac�� st���;�e:'�h ���� 

:to��Y lflg�;s��e 
4O

ofb.����� 
sure bas 4-borse power. and 
capacity up to 1O-horse 

power. Prices from $15 to $800. Send for circular to THE BAC K U S  WATllR MOTO.1 CO.,  Newark, N. J. 

Bibb's Celebrated Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
To warm upper and lower rooms, 

The handsomest, most economical 
Coal Stoves in the world. 

B. C. B I B B  &. S O N  
Foundry Office and Salesrooms, 

39 and 4-1 Light Street, 
BaUlmore, Md. 

MARBLEIZED SLATE MANTJ:LB. 
"arSena/or Oirculars. 

H Y D R A U L I C  F L A N GED H E A D S, 
OF IRON OR STEEL, FOR BOILER AND TANK MAKERS. 

Unequal e d  fo :r S t :r e ngth a n d  Unifo:rmity . 
THE DICKSON MANUFACTUR1 NG 00. 

B CR...A.J.VTON, P.A.. 
Uti Lake 1S'�et. ()hic:aa:o. ii� OUvel' SWeet. Bosto8. 1111 Libel'tJ' lSueel, New YOl·k. 

[JULY 3, 1 886. 

NOVELTY ELECTRIC CO. 
Manufacturers of Metal and Wood Push Buttons, 

Burglar Alarm Springs, Bells, Gas Lighting Supplies, &c. 
Factory and Store, 5th and Locust Sts. , Philadelphia. 

TH� AM�RI�AN ��LL T�LtrH�N� ��I 
95 M I �K ST . ,  BOSTO N ,  MASS. 

This Company owns th e Letters Patent 
granted to Alel;ander Graham Bell , March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787. 

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

TELESCOPES Spectacles, Barometers, Thermom.-
ters,Photograph1c Outfits or .A ma

teuTS Opera Glasses, Micro8cgpe8. W. H. M I.llll�LEY & CO . successors to 11. & J. Beck, Phlladelphia. pr Illustrated Price List free to any address. 

ELECTRIC OONVEYORS.-DESORIP-
tion of two ingenious system s for the electric carriage 
of 8lIlall" packages. IllustrMted witb 13 engravings. CJon
tained in g'Cl,ENTIFlC A l\J E BICAN S (1PPL �:MENT, No. 
464. Price 10 cents. To be bad at this office and from 
all newsdealers. 

OF THE · 

J cittdifit �lUtri,au 
FOR 1 886. 

The lIlost Popular Sdeutilit Paper in the World. 
Only $3.00 R Venl', i l l C l ll d i ll 1l'  Po stage. Weeldy 

:)� !\ u tubers n l' enl'. 

ThiH widely ci l'cll l ated and splel1dldly illustrated 
paper Is publ1sted weekly. Every number contains six
teen pages of useful infOImation and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering 

'
WorkS, Steam l\l achinery 

New Inventions , Novelties in MechaniCS, Manufactures, 
Chemistry, li:lectricity 'l1elegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

A l l  (;Iasses of H eaders find In the SCIENTIFIC 
AMERI CA� a popu lar resume of tbe best scientific in· 
formation of the (l ay; and it is the aim of tbe publishers 
to })resent it in an attractive form, avoiding as much 8S possible abstruse terms. To every intelligent mind� . 
this journal atrords a constant supply of instructive 
readinll'. It is promotive of knowledge and progress In 
every community where it circulates. 

Tel'ms of Su b.cl' l ptl oll.-0ne copy of tbe SCIEN
TIFIC AMERICAN will be sent for one l/ear-52 numbers
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of tbree doll nl's by the pub
IIshers ; six m onths, $1.50 ; three months, $1.00. 

C l u bs.-One exU·ll copy of the SCIIl:KTIFIC AMERI
CAN will be supplied gratis for every club oj five subscribers 
at $3.00 each ; additional copies at same proportionate 
rate. 

Tbe safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay
able to ::r::v.:r:UNN &; CO., 

36 1 B ro a d way N ew York. 

T � E  

Scientific Amer ican Supplement. 
This Is a separate and distinct publicatIon from 

TU I!: SCI EN TIFIC AMI£RICA N,  but is unHorm therewitb 
in Size, every number containing sixteen large pages. 

THE 8CII�NTIFIC AM ERICAN SUPPLI�MgNT is  published 
weekly, and includes a very wide range of contents. It 
presents the mOf!t recent papers by eminent writers in 
all the prinoipal departments of Science and the 
Useful Arts, embraCing Biology, GecloQ;Y, Mineralogy, 
Natural History. Geol(rapby, A rchreology. Astronomy, 
Chemistry , ElectriCity, Lig-ht, Heat, M ecbani cal Engi
neering, Steam and Railway Engineering, :;\l ining, 
Ship Building, l\larine Engineering, Pbotogr:lphy, 
Technology, Manufacturing Industries, Sanitary En .. 
gineering, Agriculture, Horticulture, DomestiC Econo
my, Biography, MediCine, etc. A vast amount of fresh 
and valuable information pertaining to tbese and allied 
subjects is given, tbe whole profusely illustrated with 
engravings. 

The most impr.rtant Engineering W01'ks, M echanism., 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for tbe SVPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC .A.M.
EHICAN and one copy of the SUPPL1�MKNT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

lU U N N  & Co., 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEHlCAN. 

'J'o Ji' o l'ei lrlJ :SU bscl'i bel's.-Under the facilities of 
the Postal Union, the SCIE:'\ TIFIC AMgRI CAJ\' is now sent 
by post direct from New York, with regularity, to sub .. 
scribera in Great Britain. India, Australia, and all otber 
British colonies ; to France, Austria, Belgium, Germany, 
!-tussia, and all other European States ; Japan. HrazU, 
Mexico, and all States of Central and South Amerloa. 
Terms, when sent to foreign countries, Canada excepted, $4, goli for SC I E N TIFIC AMERICAN, one year ; $9, gold, 
for both SCIENTIFIC AMERICAN anli SUPl'LEMENT for 
one year: Tbls includes pcstall'e, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 
THE .. Scientific American " is printed with CHAS. ENEU JOHNSON & CO. '6 INK. Tenth and Lom liard Ste .• Phila., and 47 Ro&e St" opp. Duane St .. N. 1(', 
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