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EXPLOSION OF PETROLEUM VAPOR. 

I 
Brooklyn, who have devised a new system, which they 

With the best marine boilers, and with the most ap- . are now putting to the test of actual practice in their 

proved forms of engine, shaft, and propeller, it is only --- - I possible in our present system of ship propulsion to 
utilize about five per cent of the energy developed by 
the combustion of the fueL This fact has remained, 
for many years, a cunsLant .challenge to the iIiVl!'m:'ive 
genius of the world. Yet it is a challenge which has 
seldom been taken up, for there are many difficulties 
in the path of the naval architect and engineer. We 
hava to-day very little certain knowledge of the various 
elements which influence propulsion. We have at
tained, it is true, q uita remarkable speeds, but they are 
the result rather of a lavish expenditure of energy 
than of skill in the adjustment of the several control
ling factors. It is not, perhaps. too much to say.that 
we have succeeded in spite of ever present difficulties, 
rather than by overcoming them. 

There have been, h owever, a number of thoughtful 
efforts made from time to time to decrease this discrep
ancy between the energy stored in tl;e fuel and effective 
work accomplished. As the loss sustained in the pres
ent system is generally regarded as inherent, these ef
forts have for the most part turned toward an attempt 
at direct propulsion. Many of our readers, doubtless, 
remember the Waterwitch and the Rival, which at
tracted considerable attention several years ago. Both 
of these vessels obtained some simplification of parts 
by the omission of shaft and propeller. They sub- THE EUREKA. 
stituted a centrifugal pump, and effected 
propulsion by the large volumes of water 
discharged toward the rear. 

Somewhat later, Dr. Fleischer's hydro
motor attempted the same thing in a 
modified form. In this the volume of 
water discharged was much smaller, but 
its velocity greater. The centrifugal 
pump in this case was replaced by the di
rect action of steam on the water in two 
cylindrical reservoirs. Th@ little vessel 
supplied with the hy
dromotor met with a 
fair degree of success, 
attaining a speed of 9 
knots an hour, and 
losing but 11 per cent 
in effecting the dis
charge of the water. It 
raised quite sanguine 
hopes that the new sys
tem would in time be
come so far perfected 
that it would pass into 
everyday use, and per
mit a marked economy 
in both fuel and first 
cost, as well as in the 
space occupied by the 
machinery. But for 
some reason all of these 
vessels remained mere 
experiments, and never 
became the types· for 
any successors. 

Working ou the same 
general plan, but with 
a different agent, there 
have also been brought 
forward a number of 
propositions for pneu
matic propulsion, in 
which jets of air are 
caused to. impinge di
rectly on the water, but 
as yet no practical suc
cess has been gained. 
The direct action of 
steam has been tried in 
the same manner, but 
so far has proved a fail
ure. 

SECTIONAL ELEVATION OF THE MACHINERY. 

[Price 10 Cent •• $3.00 per �ear. 
specially constructed yacht, the Eureka. Incited by 
the admitted loss of ninety odd per cent in the trans
formation of the energy stored in the· fuel into motion 
of the vessel, both father and son, for a number of 
years, have given careful attention to the subject of 
propulsion. It was, perhaps, two or three years ago, 
that their joint meditations began to a8smne the 
shapes now materialized in their nearly completed ex
periment. Their motor is simply a modified form of 
gas engine, in which the gases, resulting from the ex
plosion of a mixture of air and petroleum vapor, are 
made to impinge directly upon the water,. through suit
able portholes beneath the surface. 

The Eureka was launched last November from Poil
lon's shipyard, in Brooklyn. She is an odd-looking lit
tle racer, built very much after the model of a sharp 
wedge. and capable, to all appearances, of cleaving the 
water with but little expenditure of power. She has a 
total length on deck of 100 ft. , an extreme width of 12 
ft. , and a depth of 6� ft. Her draught is 4� ft. aft and 
2 ft. forward, but more ballast will probably be added, 
and the water line raised several inches all around. 
Her displacement is approximately 60 tons. Bey�nd 
the extremely narrow beam and pointed bow, the 
Eureka differs little in her external appearance from 
less revolutionary craft. An attenuated smokestack, 
leaning backward at a rakish angle, gives, however, 
the impression of meager motive power. 

In the interior, the construction and machinery are 
decidedly more unique. A transverse bulkhead di

vides the vessel about Ilmidships. An up
right steel boiler of 25 horse power is lo
cated immediately back of the bulkhead. 
A Norwalk air comprestlor stands a short 
distance to the rear of the boiler, and 
furnishes the compressed air necessary 
for the exploding chamber. In this form 
of compressor the air is first condensed to 
a pressure of 20 pounds in a 14X16 inch 
cylinder, and then to any desired press-
ure up to 200 pounds in a second cylinder, 

10X16 inches. The or 
dinary working pres
sure will be about 50 
pounds. A steel reser
voir, 6 ft. long by 2 ft. 
in diameter, is placed 
directly above the com
pressor, and has been 
tested up to a pressure 
of 200 pounds. The 
compressor also ope
rates an E x  c e l s i  0 l' 
dynamo, having a ca
pacity of twenty-five 
16% candle pow e r  
lamps. From eighteen 
to twenty Edison incan
descent lamps will be 
used to illuminate the 
vessel, but the main 
function of the electric 
current is to fire the 
mixture of air anil pp_ 
troleum in the explod
ing chamber. 

Though the attempt 
to solve the problem of 
direct propulsion has 
thus rather discourag
ing precedents, it has, 
nevertheless, been re- VIEW OF THE MOTIVE POWER OF THE EUREKA LOOKING TOWARD THE STERN. 

The motor proper is 
placed in the rear of the 
compressor, at sufficient 
distance to allow room 
for the controlling lev
ers and for the engineer 
in charge. The general 
arrangement and ap
pearance of the machin
ery are shown in our il
lustration. It l' e p r e 
sents the motor as seen 
when looking toward 
the stern of the vessel. 
The motor is made en
tirely of cast steel, and 
consists, in the first 
place, of the spherical 
exploding c h a'm b el' 
shown in the center of 
the engraving. This is 
(Continued on page 52.) 
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TORPEDO BOATS IN THE GALE. contained in the pig iron remains combined with the 

The report sent h ither from Washington to the effect resulting steel. In the Gilchrist-Thomas process, on 
that the recent loss of torpedo boats sustained 'by the the contrary, the lining is composed of oJl;ides of the 
French is creating serious distrust in such vessels, and alkaline earths , and is th erefore strongly basic. 'rhe 
is likely to affect the t orpedo movement here, can converter employed is very similar to that used in the 
scarcely be founded u pon anything more substantial acid process, .a:Jd in some cases is identical, but in the 

. than rumor. Surely no sailor or naval constructor I best practice certain modifications are introduced on 
would condemn the use of the torpedo boat for harbor account of the m uch more rapid destruction of 

'
the 

and coast defense because it could not outride the gale. ballic lining. The movable bottoms and interchange
The torpedo boat, as designed for use here, is not a able parts of the vessel are of even greater i lIlportance 
cruiser, and not likely, even in active service, to be here than in the Bessemer ; while the mouth of the 

TERMS FOR THE SCIENTIFIC AMERICAN. called upon during storms. In harbors, which she is converter, instead of being inclined to one side, is pre-
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'rhe Scientific American Supplement to the high seas under the ordinary prevailing condi. being strongly IJasic, it must be sufficiently refractory :� r8�!�J�lJ':J�
r 
tf��i��!'i;":r"c'i,Irit'�;:'''I�

R
��t1.�o ��g�S��!;fo���

E
s�� tions of tide and wind. The recent storm in the Medi- to resist extremely high temperatures. Th� material rl.&i aS��:�'i��\�-!'�:la:���Ub�:i:;�:r�f §�:I';ig���s;Yo c��is:L��1�N

b
Ty terranean was of unusual fierceness, and was greatly g-enerally chosen for this purpose is dolomite, a mag-

ali newsdealers throughout the country. intensified in its destroying power off Cape Corsica, ! nesian limestone. This is either manufactured into C!olnbioed ltates.-The SCIEN'l'IFIC AMERICAN and SUPPr.EME�-T I 
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& co., 361 Broadway, corner of Franklin Street, New York. right angles to the direction whence the wi nd was I rammed into the vessel, with tar as a cementing ma-
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The Admi1'alty and Horse Guards Gazette says : thick, and is formed of the same material as the rest 
.. A force of eigl;1teen torpedo boats left Bastia for of the lining. The blast holes, or tuyeres, are made 

the purpose of assisting in the attack on the squadron by allowing rods, half an inch 'in diameter, and of 
at anchor in the Bay of Ajacc io. A stiffish breeze was l s ufficient length to reach entirely through the finished 
blowing and the sea was a bit loppy, but the weather lining, to project upward from the bottom plate. 
was not sufficiently rough to interfere with the regular When the plate and rods are withdrawn, the necessary 
arrival of the packet boats at Corsica. Of the eighteen openings are left for the entrance of the. blast. The 
torpedoers that accompanied the men·of-war. only six manipulations of the IJasic lined converter are quite 
got around Cape Corsica and of these only two were different from the Bessemer, and the reactions dis· 
in such a state as to prevent their taking part in the tinetly characteristic. The charge, varying according 
attack before making repairs. One was patched up, so to the size of the converter from 7 to 15 tons, is COI11-

(Jontent •• 
(Illustrated articles are marked with an asterisk.) five torpedo boats engaged in the operation upon which posed of highly phosphoric pig iron, low in silicon. At 
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best torpedo boat, viz. , 22 nautical miles an hour, is 1 the acid lined vessel it is seldom possible to effect a 
not easily hit, and, when the smoke of battle covers the : total elimination of the silicon, except in the Clapp
waters, not readily seen. Griffiths converter, but it is characteristic of the 1 asic 

More attention is being given to the torpedo boat process that the resulting steel contains 110 silicon, or 
to·day than to the war ship, and because of its effect- ' only the .·est trace. But very little phosphorus is 
iveness and cheapness, it is not strange that this should, removed during the blow proper. It is during the so-

4 j • I .. which the invention of Messrs. Gilchrist and Thomas 
be the case. ,'

,

called after·blow that the reaction takes place upon 

THE BASIC STEEL PROCESS. depends. The temperature rises at the close of this 
Price 10 cents. For sale by all newsdealers. Among the several modifications of the pneumatic, 'period to about 1,80(}0 C. The phosphorus is rapidly 

I. BOT�NY.-The Defenses af Plants -Nature's provisions for thei�AGE I' or Bessemer, steel process which have been brought oxidized to phosphoric anhydride, and combines with 
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II. C HEMISTRY.-Notes on Maize Oil;-�y E. B. SHUTTLEWORTH.- ' of such large commercial importance as that intro- calcium, which is not. subsequently reduced. In order 
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be complete, the converter is turned on its side, and a' proportional to its-width. But in addition to thi81ate-
sample taken out in a ladle and cast in a small ingot. 
When cool, the metal is hammered out flat and broken 
in order to discover its fracture. Large and bright crys
tals are visible when the .process is incomplete. These 
become smaller when the dephosphorization is ended. 
Usually, one test sam pIe suffices. The necessary amount 
of ferro-manganese or spiegeleisen is then added for the 
recarburization of the molten iron. At some works, the 
slag is tapped before this addition, and at others after
ward. A small amount of cold ferro-manganese is in
troduced into the ladle. The steel is then poured and 
cast into ingots in the usual manner. 

The basic process has been developed on too exten
sive a scale' in Europe to permit it longer to be called 
an experiment, except in the broad sense of the word, 
in which all industrial processes are experimental, since 
they are constantly subject to improvement; but the 
introduction of the process into American metallurgy 
is still very recent, and the newly erected plant at 
Pottstown will be watched with much interest. There 
is apparently a large field for the application oJ the 
bMic process in this couutry, and particularly in the 
South, where so many of the limonite ores are highly 
phosphoric. 

The tendency to substitute steel for iron wherever 
possible was never stronger than at present. Through
out Pennsylvania and the West, a number of Clapp
Griffiths plants have been established during the year, 
while in Tennessee extensive preparations are now in 
progress for converting the pure magnetic ores of the 
North Carolina mountains into Bessemer steel. But a 
large proportion of the iron deposits of the Appalachian 
system is not available for either of these processes, by 
reason of the phosphorus· contained. In the great val
ley of Virginia alone there are almost inexhaustible 
stores of limonite of this character. It is in such locali
ties, it seems to us, that the basic process will find an 
inviting field. 

EFFICmNCY OF SIIALL WATER MOTORS. 

In our issue of July 10, we publishecl an article 
from the American Engineer, on the use and efficiency 
of small water motors. We find, however, that while 
our contemporary has done no more than justice to 
the great convenience of these compact little motors, 
it hali rated their efficiency very much too high. 

The natural effect concentrated in a fall of water 
is equal to the weight of the quantity of water which 
passes in a second multiplied by the vertical distance 
through which it falls. Where the aperture and 
height only are given, the theoretical horse power 
developed may be calculated from the following 
formula.: 

H. P.=0·573ah .y'h 
in which d=the sectional area of the aperture or noz
zle, and h=the vertical space through which the water 
falls. 

In the. motor under consideration, we have a verti
cal fall of 60 feet and a diameter of nozzle equal to 
three-sixteenths of an inch. Consequent" 

a=7r1.'=:t(�Of--& of lr ) 2=0'00019174+; 

and substituting these values in the formula, 
H. P.=0·573XO·00019174X60X7·745, 

or H. P.=0·051. 
.. ... . 

A. NeW' SYlitem oC Harbor Improvement. 

Scattered along the southern shore of Connecticut 
there are a number of mills depending for their motive 
power upon the movements of the tide. The inflowing 
waters are permitted to pass through the open valves 
of a suitably constructed dam, while during the ebb 
the valves close automatically. and the ,vaters have no 
escape except through the raceway of the mill. This 
principle of concentration'of tidal force has been util
ized by Prof. Lewis M. Haupt, of the University of 
PennsylYania, in his new system for the automatic im
provement of rivers and harbors in sand or alluvium. 
In place of the permanent dam of the mills, however, 
he employs a series of adjustable' deflecting shields, 
suspended frolll buoys or floa.ttl in such a lIlanner 
that they offer little obstruction to the inflow of the 
tidtl, but by properly deflecting the outflow they create 
a channel across the bar, of any required depth COIl
sistent with the head of water available. 

His device is, in reality, a floating'dam anchored by 
heavy guys to the bottom of the harbor. One or more 
rows of shields are employed, according to the local 
conditions, and are arranged in a direction either trans
verse or oblique to the line of the current. They are 
made in sections of convenient length, in order to be 
readily transportable. Being thus built up of separate 
parts or units, ihe dam can be extended over any de
sired distance. As it is simply anchored to the bottom, 
it can readily be put in place, and its position altered 
as experience or changing conditions may require. 

The action of the floating dam is twofold: 
By exttlnding the structure from each shore to the 

edge-of the desired channel, the outfloating waters are 
concentrated laterally, and pass through the opening 
left between the two with a largely increased velocity, 
which scours out a. channel whose depth is inversely 

ral concentration of the waters, the inclination of the 
shields, and their arrangement so that they shall not 
reach entirely to the bottom of the harbor, cause also a 
vertical deflection. This lowers the limit of scour, and 
creates a greater depth of water over the entire bar. 
The importance of such an increase of velocity wil\ife 
appreciated when it is remembered that the scourmg 
force of the current is proportional to the square of the 
velocity, while the transporting capacity varies as .the 
sixth power of the velocity. 

By lessening the area of discharge in this manner, it 
is possible to largely increase the velocity of the cur
rent, and consequently both its force and carrying ca
pacity. Such, naturally, is the ultimate result of any 
system of harbor improvement, but the one under con
sideration differs from those heretofore proposed in 
permitting the free inflow of the tide, and, tho ugh con
centrating the outflowing waters, in interfering in no 
way with their circulation over the bottom of the entire 
tidal basin. There is a serious objection to those sys
tems of improvement which depend upon the construc
tion of permanent dikes and jetties. for, however ad
mirable they may be in other respects, the fact remains 
that they do disturb the regimen of the river and har
b')r, and that by reason of their unstable foundation 
tbey are liable to constant deterioration. 

Prof. Haupt has taken much interest in the subject 
of the imprO\·ement of New York harbor, and has ad
vanced a propotlition for applying his system in this 10-
cal�ty. The need of deeper water over the bar in Ged
ney's Channel is indisputable, as will be seen by a ref
erence to thE,! illustrated article which appeared in the 
SCIENTIFIC AMERICAN of July 10. Any plan, there
fore, which would secure such a result within reason
able time, and at not too great an expenditure, would 
certainly be most welcome. The' system of floating 
dams has the advantages of being comparatively inex
pensive and also capable of ready application. Its ef
ficiency, we believe, has not yet been practically tested, 
but it apparently fulfills the conditions which are recog
nized as essential to success. 

Ph.to-zlneotypy and Other Photo£raphlc Printing 
Methods Cor the Printing Press. 

In place of wood cuts, photo-zincotypes are very 
often used. The reproduction of line drawings is 
executed easily and securely by the well known 
methods of the photographic zinc etching, which 
offers no difficulties so long' as half tones are not. to 
be reproduced. For the production of photo-zinco
types, the transfer process with chrome gelatine or 
chrome albumen paper takes place, after the well
known method. 

Some large houses use the asphaltum method, 
which gives greater sharpness of the fine lines. I n  
the production o f  the asphaltum solutions, great im
provements have been made lately. Husnik dissolves 
the asphaltum in rectified oil of turpentine to a thick 
liquid, requiring several days. With stirring, three 
to four times the volume of ether is added; a dough
like precipitate separates, which, after twenty-four 
hours, is washed with ether and then dried. The dry 
asphaltum is dissolved in pure benzole, free from any 
water, and mixed with 1'5 per cent of Venice turpen
tine to make the coating more flexible. 

The zinc plates are coated with a thin asphaltum 
coating, and exposed in the sun under a drawing from 
'
10 to 60 minutes. Oil of turpentine serves as the de
veloper. As soon as the pictu're is developed, benzole 
is poured over the same without hesitation, and 
after draining it is washed with water. The dried 
zinc plate is etched as usual. 

The production of photo-zincotypes in half tones, 
which can be printed in the printing press, is of the 
greatest importance for book illustrations. A short 
description might be appropriate, the many views 
about the manner of their production not being very 
clear. The idea of producing photographic reliefs by 
dividing the picture into lines and dots is an old 
one. It is the intention to have the dots compose sur
faces in the deep shadows, . while in the half tones the 
black dots are separated by white lines. The picture 
surface consists, so to speak, of a grain, which repre
sents by its .more or less close arrangement the half 
'tones, without any (l,ctual ]Ialf tones existing. Meisen
bach, of Munich; Angerer and GoschI, of Vienna; and 
the Military Geographic Institution, deserve particu
lar mention in this direction. 

The heliogravure, or the product.ion of copper print
ing plates by way of photography, is done by etching 
or the galvanoplastic process. Both processes are 
based upon the works of Poitevin and Woodbury of 
Inore than twenty years ago. 

The helio-engraving by etching was brought to a 
high degree of completion by Klic, of Vienna, in 1883. 
The process was sold to some persons, and was kept 
strictly secret, so that it has only become known re
cently. In Volkmer's "Technik of the RElproduction 
of Military Maps" (1885), we find communications reo 
ferring to it which have been obtained by practical 
observations in the Austrian. Military Geographic In
stitution. The process is as follows: A copper plate is 
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dusted over with asphaltum powder, to produce a 
grain when afterward etched. After this a glue 
(gelatin) picture is put on the copper plate by transfel' 
(like the carbon process). This tender glue relief is 
etched into the copper with chloride of iron sol ution 
of 1'3 sp. gr. After this the gelatine film is hardened 
by the action of the chloride of iron, and is finally 
gradually penetrated, and etches by the small access 
of water in it. 1'he picture obtaill!id in the begin
ning is monotonous. B.y rolling in with heavy ink the 
finest tones are covered, the deeper ones remain open 
and can be etched afterward. Such plates print very 
delicate, and are durable when steeled, being capable 
of furnishing over 1,000 copies, as seen by the writer. 
- In the Imperial Military Geographic Institution of 

Vienna, the heliographic copper plates (for maps, 
etc.) are produced by way of the galvanoplastic 
method, by converting a gelatine relief into copper. 
The galvanic current is produced with a dynamo ma
chine of Captain Von Huble. The plates to be treated 
are inserted one behind the other, giving more uniform 
copper depoBits than when placed side by side. 

Colored Iichtdrucks are at present mostly made with 
the aid of retouchers and draughtsmen. The process 
executed by J. Lowy, of Vienna, approaches near
est to that of a genuine photographic picture. From 
the original or negative, stopped out by retouching, 
leaving open only those parts which are intended to 
print yellow for instance, a photo-lithographic plate 
is taken. In a similar manner a plate is made for 
blue, etc. The colored picture so obtained (chromo
lithography) lacks softness. This is obtained by final 
reprinting of the chromo··lithograph with a licht
druck plate in half tone, which prints over the pic
ture all those colors which give the picture its finish, 
the picture thereby gaining in fine half tones. 

Troitzsch, of Berlin, prints the picture upon the 
stone by way of Iichtdruck, and this serves as a base 
for the colorist. Hosch, of Berlin, produces color plates 
with the aid of photography and painting. He prints 
the several colored pictures, not from stone, but from 
lichtdruck plates. 

These plates of course will wear off pretty soon, and 
give It!ss uniformity than the stone; but a smaller 
number of color plates are sufficient, while iu chromo
lithography seldom less t.han 20 are used. 

Photo-zincotypes in Colo1·s . -Angerer and Goschl, of 
Vienna, produce by a' new process colored prints, so
called" photo-chromotypes," which are ,made in the 
printing press. The principle which is applied here 
is similar to the colored lichtdruck. At first, photo- . 
lithographs are made from the picture to be multi
plied, which serve to some extent as copies for the 
draughtsman. The latter works up only such parts 
which are to be yellow; upon a second sheet those 
only which are intended for blue, and so on. Nega
tives are produced which show only a picture of the blue 
parts, otherl'l for yellow, red, etc. From these negatives 
zinc printing plates are etched in half tone, and the rest 
of the manipulation is the same as the fitting of the 
several color stones in chromo-lithography. 

Many newspapers, for instance the Neue Illustrite 
Zeitung, are furnished with these color prints.-An
thony's Photo. BUlletin. 

.1.,. 
Malignant POlltale. 

A patient suffering from thitl disease died recently 
in Guy's Hospital, London. He was employed on a 
wharf, in the handling of foreign hides, and un
doubtedly contracted the disease fl'orn the hide of an 
animal which had bQen affected with the disease 
known by the French as charbon, by the Germans 
milzbrand, but B'y English speaking people as an
thrax. The patient noticed a pimple on the- back of 
his heck, which in twenty-four hours became greatly 
enlarged, and the glands of the neck were swollen. 
The surgeons removed the enlarged pimple at once, 
but without avail, the man dying in about four days 
from the time he first noticed the pimple. This 
disease may also be contracted by the bite of an in
sect, a tJy for instance, which has been feeding upon 
the carcass of an infected animal. The microbe of 
the disease is a bacillus (Bacillus anthracis), andw� 
observed in the blood of cattle as long ago as 1849 by 
Poll ender, although its importance was first recog-
nized by Davaine in 1850. 

. 

. I.'. 
Valae oC the Electric LI.rht. 

The passage of the Suez Canal, which until recently 
occupied from thirty-six to forty-eight hours, can now 
be made in sixteen hours for vessels fitted with 
the electric light apparatus. This important advance 
is the result of a very interesting report by Com
mander Hector, of the steamer Carthage, belonging 
to the Peninsular and Oriental company, and addressed 
to the directors. Thi� report was' written after the' 
Cartha.ge made the first continuous passage, under ' 
the authorization of the Canal' company, given the. 
1st of. December, 1885. The Carthage arrived_at Suez 
after a run from Port Said of eighteen hours: The. 
actual running time was sixteen hours, there having 
been: two delays caused by impediments in the chan
nel; the mean speed made was 5'43 miles per hour. 
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IJDtBOVED WDmIlILL. 

The main tower consists of an open framework with
in which the floats of all wheels, except the upper one, 
revolve. In the center of the frame is a hol low shaft, 
to which the arlOS ... ..arryi ng the floats are rigidly se
cured ; each float Is formed with trunnions which are 
mounted in bearings In the ends of the arlUS, and each 
has two strips which project lIomewbat beyond the in· 
ner face of the float, and engage with stops carried by 
veftical rods arranged to wove in apertures in the 
al'Dl8. The position of tbese rods is regulated by a 
governor. When the mill III revolving at too great 
speed, the governor arms are thrown out, thereby rais' 
ing the yertical rods, so that their stops will be raised 
out of the pathB of the projecting endB of the BtriPB, 
and the floats will be free to swing upon their pivotal 
connection '\vith the a.rms. The fioats are then inope-

WooD'B IJlPROVED WIlmIlILL. 

rative. All the speed decreases, the governor &rIDS 
drop, the stops are lowered, and the fioats becolDe ope
rative. The upper section of the mill is fOl'med with a 
Beries of statiollluy floats carried by arms Tigidly seCUl" 
ed to the hollow Bhaft. These floats are pal'tially SUl'
rounded by a curved Bh ield carried upon a frame form
ed with two projecting arms, upon wll ich are mounted 
vanes supported by shaftll, baving at their inner ends 
pi nions th at are engaged by a cylindrical rack formed 
upon tile upper end of a central shaft. Upon the lower 
end of this shaft is a grooved collaJ' engaged by the pro
jecting end of a lever, whose position is controlled by 
a weight or by a pin inserted in one of a sel'ies of holes 
in the fmlDe. 

The vanes are BO &rl'aoged that when one is horizon
tal the other will be vertical. When the first vane is 

Icitutifi c �mtritau. 
DlPJU)VED WRI!7LETUlt 

This light, IItrong, and easily made wh imetree iB the 
invention of Messrs. M. A. Gerber and E. J. Nicholas, 
of Lost Creek, Pa. The pipes of which the whiffletree 
is formed are flattened at thei r ends and secured to
gether by rivets or 
eyebolts. . The pipes a;.t bent away frow 
each other, and a 
cross bar having 
tranB\'PrBIl holes, 8.11 
shown in Fig. 2, is 
secured on thew. 

The rear end of the 
Cl'08B bar iB provided 
with a hook having 
a latch closing its 
open end, or iB pro· 
dded with an eye 
tor receiving a. l'ing. 
When it is desired to 
secure the tl'8.Cell di
rectly to the whiffle
tl'ee, the - flattened 

1 

GBBJlEB I: JrICHOLAS' IK
PBOVED WKD'J'Ll!:TDE. 

ends of the pipes are tl1l'ned upward and notched 
in opposite sides to receive the traces, or apertured 
to receive the whiMetree bolt. When the CroBB bar 
iB made of a Bingle piece of iron, the pipes are placed 
in the holes thereof before the ends a.re flattened ; the 

bar may be made in halves and secured together by 
rivets when applied after the whiffletree has been 
formed. The whiffletree formed as deBCri bed pos
sesses great rigidity, with little weight of material . 

. . . � .  
The New Brlqe. LoudoD. 

The Prince of Wales, representing Her Majesty the 
Queen, l'ecently laid a memorial stone as a commence
ment of the new bridge the Corporation of Lon
don are building across the Thawes, iwmediately 
below the Towel'. The total width of the river at the 
point of croBBing iB 880 feet, which will be divided 
into three spanB. the two outer being each 270 
feet, and the center one 200 feet. The central 
Bpan of the bl'idge is on the bascnle principle, that 
is, it conBists of two arlDs or leaves, one pivoted 
to each of the piers, and capable of turning on a 
hinge. When a ship is about to pMllo the bridge, each 

leaf will be raised into a vertical position. after the 
manner of a medieval drawbridge, and then, after the 
veBBeI has passed, it will ·be lowered until it is ap
proximately horizontal, and will be locked by Btrong 
bolts to its fellow leaf. But although the central Bpan 
may be open, the foot traffic will not be suspended. 
The piers are to be carried to a gruat height, and 

about 135 feet above Trinity high water a light bl'idge 
will be thl'own acroBB them. Access will be pl'ovided 
to this elevated l'oad by staircases in the piers. and 
also by hydraulic hoiBts capable of carrying a large 
number of pa.ssengers simultaneously. This is the 
first bridge, we believe. in which the central span 
has been crossed by two roads, a permanent one at & 
great elevation and a movable one at a lower level. 
In the SCIENTIFIC AMERICAN of October 24, 1885, we 
gave an engravi ng of the ne w bTidge. 

• t I ' " 
in a vertical position, the shield will be 80 held that IJDtBOVED DEllI ATTACIDIElfT. 
the floatB upon one Bide will be shielded from tile ThLs desk attachment is designed to ald an account
action of the wind, while those upon the other Bide will ant or bookkeeper to post his books. Upon the inclined 
be exposed. Now, as the speed of the mill inCl'easea, top of a deBk of the ordinary form are arranged two 
the govemor arm!' are thrown out, the shaft and its metallic stTips, a third strip being fixed u pon the up
cylindrical l'Ack wi ll be raised ,  and each of the vanes per face of the ridge seeUJ'ed to the lower edge of the 
partially rotated, thereby cutting off the wind from the I top. To the u nder Bide of an auxi lial'Y top are secured 
exposed side of the wheel. To Btop the mill, the lever iB casters that roll aIong the strips. Back of t.he top there 
80 moved as to cause the sh ield to be thrown in front is a block provided with an inkstand, which is on a 

1. level with the auxiliary top. The jour
nal and ledger are placed upon the 
top, which may be rolled fOl'ward or 
back so as to bring t'ither book before 
t.he accountant, who Bits in front of 
the desk, and whose time iB tllus econo
mized. and wllo is l'elieved of much 
unnecessary and tiresome wOl'k. 

This invention has been patented 
by Mr. Wm. F. Fitz-GeraId, of 159 
Housh Street, Norfolk, Va. 

• • •  

Pile Drlnn .. It ,.  D,.naIllUe. 
An engineer of Pesth, Ml'. Pradanovic, 

has lately used dynamite for driving 
piles. A ciroular cast iron plate, 15 
inches in diamewl' and 3Jl4 inches 
th ick, iB ftxed on the pile to be driven 

l'ITz-GEBALD'B IJDtBOVED DEB ATTACJIIIEl(T. in a perfectly horizontal poBition . A 
, dynamite cartridge made in the fonD 

of the floatB, and raise the stops BO t.hat the lower floats 
will be free to swing. The hollow shaft canies a gear to 
tl'8Jl8mit the motion of the IIhaft to the machinery to 
be operated. 'rhis anangement of vanes may be 
easily applied to the ordinary wheel, as will be under
stood from the plan view. 

ThLs invention has been patented by Mr. David E. 
Wood, of Sibley, Iowa. 

of a disk, 6 iuches in diameter and thl'8e-fourths ot an 
inch thick, and containing 17� ounces of dynamite, is 
placed upon the cast iron plate and exploded by elec· 
tricity. It is stated that the depth to which the pile 
Ls driven by each explosion is equaI to five blows of an 
ordinary pile engine weighing 14" Vienna cwt. faIling 
9 feet 10 inches.. A cast iron plate, onJ an average, 
resists 20'S explosions. 

[JULY 24, 1886. 
\VIllE PJ.llrTIB'G KACRIB'E. 

While the machine shown in the engraving is de
signed more especially fol' painting the wires of barbell 

wire fenceB, it il! also appl icable for painting wires Ol' 
Btrands pallBing to or from a reel. The vessel in which 
the paint is placed is carried· by two handles. which 
may be l'aised or lowered, and held i ll any desired 
poBition, accol'ding to the height of the wire to be 
painted. The wheel is journaled in bearings wh ich 
may be set higher or lower, as the quantity. of paint in  
the veBBeI may require. In  a groove in tile periphery 
of the main body of the wheel a re teeth upon which 

the baJ'bs of the wire catch, thereby rotating the 
wheel. Beyond these teeth are fixed an nular brusheB. 
The surplus paint is removed from the bl'ushes by a 
properly armnged wire, and paint from the Bides of the 
wheel is removed by wipers, which prevent the paint 

QVATEBJ[.&.B8' \VD.E PJ.llrTIB'G KACRIB'E. 

from being wasted by adhering to the sides, or by 
being thrown froID the veBBeI by centrifugal force as 
the wheel revolves. The machine is carried along 
the wire, the operators simply walking along the fence, 
one at each side, when the wire is thoroughly painted 
by the revolving bru shes. Should the bristles of the 
brushes become set or inclined to one Bide, the wh eel 
may be reversed in its beaTings, so as to operate the 
other way. It will uc seen that, hy mealls of this 
machine, which is the invention of lIIr. R. Quater
m&8B, of Moline, Kanso.s, fence wires may be painted 
thoroughly as l'apidly as two persons can walk, and 
with no waste of paint. Should tile fence wil'es be 
placed too closely together to admit of car:rying the 
machine upright, it may be inclined to one Bide. 

lLULWAY TRACE:. 
The rail iB formed of two silDilar lon gitudinal sec

tions, which are oppositely ananged with respect to 
each other 8.Dd joined together to form a complete rail, 
the j ointB or one section alternating with those of the 
other, so that there is no break at any point  in  the 
length of the track. Between the &lctions is placed a 
strip of elastic material, such as rubber, leather, or 
wood. Each joint of the inner and outer sections iB 
Btiffened and 5trengthened by a plate wh iflh is applied 
to the web of the rail and extendB each way from the 
joint, and iB Becurf!(l by boltB. The plate is pro\'ided 
with an arm, which extends beneath t.he joint auet the 
opposite section. This arm iH secured to the tie by 

2 
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��\ .�W\ . � 
JlEIOlDlEIKEB'B UILWAY TRAcx. 

spikes, as shown in Fig. 2. The elastic strip placed be
tween the sectionB a1lowB the rai l to expand within cer
tain l imits without straining the bolts or connecting 
plates. It alMO prevents jarring of tile track, and the 
breaking of the joi nts of the inner and ollter sections 
produces a continuous rail. 

This invention has been patented by Mr. W. S. 
Meisenheimer, of Dongola, Ill. 

. 
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MAKING FINE GUNS FOR SPORTING PURPOSES. I detail of the manufacture, and tests are made at vari-

The production of smooth-bored shotguns and ous stages of the work, in order that imperfections may 
grooved rifles for sporting purposes, now always after not pass into any part of the gun where they might 
the breech-loading pattern, and very commonly double- afterward be covered up. 
barreled, has shown a steady improvement in the The factory of the Parker Brothers is at Meriden, 
manufacture during several years past that is highly Conn., but their principal salesroom is in New York 
creditable to American ingenuity and mechanical skill. city. 
With the exception of the Prussian needle-gun, nearly 
every arm on the breech-loading system that was used 

• f • � • 

Cuttlefillh. 
for ten years after the commencement of our civil war, 

in 1860, was of American origin, some
thing like five hundred patents hav
ing been issued during that period 
relative to this one department of gun 

�rl'llgl! making. The most of 
these were principally 
designed to meet the 
call for arms for mili
tary purposes, but they 
also contributed mate
rially to the ad vance
ment of the art of mak
ing guns for the use of 
sportsmen, a branch of 
the m a n u f a c t u r e  in 
which the " Parker " 
gun has for many years 

2 stood in the first class. 
Fig. • 'rhe " Parker " double

barreled shotgun has, 
indeed, become so well 
known, that not to be 

acquainted with its excellences is to 
argue that one has but little familiar
ity with firearms especially designed 
for sporting purposes. 

In the accompanying illustrations, 
Fig. 1 represents the stock and breech 
action of a .rker gun, and shows a 
richness of ornamentation and fineness 
of finish that well accord with the 

character of the gnn in its ser-
viceable qualities. Fig. 2 shows the 
manner in which the metal is worked 

steel are placed upon one another, 
then forged and thoroughly weld

together into a solid bar, which is 
afterward rolled into rods. The rod 
thus formed is raised to a bright red 
heat, and one end placed in a revolv

chuck, while the other remains 
the turning of the chuck sub

the rod to a severe twisting 
its whole length, so that 

last it acquires the appearance of a 
having a very fine thread. Three 

these rods are then placed together, 
the twist of one being in a contrary 

direction to that of the other two, and they are welded 
together and rolled, making the strip which is wound 
around the mandrel, as shown in our illustration, the 
coil being welded till the spirals unite to form a hollow 
cylinder. The fine figures that appear in the finished 
barrel are the result of the skillfulness with which 
these several operations are performed, after which 
follows a process of hammering while the barrel is 
nearly cold, to further condense the metal, and the 
barrel is then ready to be bored, turned, and finished. 
About three-fourths of the material is cut away in the 
making, 16 pounds of iron being used in the first in
!!tance to make a pair of barrels which would weigh 
only 8 pounds when the welding is finished, and from 
three to four pounds after boring and grinding. 

Any one who has seen an octopus resting in its tank 
in an aquarium mnst have been struck by the puffing 
and blowing movements of the sack-like body, the 
nature of which excited Victor H ugo's imaginative 
powers in the " Toilers of the Sea." The octopus is 
seen to inspire and expire with great regularity. 
The soft body expands and contracts rhythmically 
enough to excite a natural comparison between its 
respiratory acts and our own. If we could dye .the 
water so that our eye could follow the currentI'! which 
the octop us inhales and exhales, we should perceive 
that at each inspiration the soft body expands, and 
water is drawn in two cnrrents into the neck openings. 
'rhese openings lead directly each into a gill chamber 
of the animal. 

• 

Here, inclosed in its own cavity, we find a plume-like 
gill. In its nature, this structure is simply a mesh
work of blood vessels, and thus comes to resemble a 
lung in its essential features. Impure blood··-that is, 
blood laden with the waste materials of the octopus
body, with the products of the vital wear and tear-is 
driven into the gill on one side. Subjected to the action 
of the oxygen gas contained in the water breathed in, 
the blood is purified. Its waste materials are given 
forth to the water, and it is passed onward out of the 
gill on its way to the heart for recirculation through
out the cuttlefish frame. Breathing in oxygen entan
gled in the water is, therefore, in the case of the cuttle
fish an analogous act to that seen in higher animals, 
which inhale oxygen directly from the air. 

The octopus, however, performs an expiratory act 
likewise. Placed below the head is a short tube, named 
in zoological parlance the " funnel." When cuttlefish 
inspiration has come to an end, expiration begins. The 
body contracts, and the water, which a moment before 
was drawn into the gill chambers by the neck openings, 
is expelled from the " funnel." The openings of en
trance are guarded by valves. These close when expira
tion begin8, and the water has no choice save to find a 
forcible exit by the tube just named. So far in octo
pus existence, it would seem as though there were no 
economy of power exhibited in the act of breathing. 
Muscular action expands the soft body, and muscular 
force contracts it. 

'1'here is exhibited here a plain difference between 
the octopus and the higher vertebrates. But the story 
of cuttlefish economy is not yet completed. A moment 
more, and yonI' octopus, which sat crouched in the bot
tom of the tank, is seen to wing its way through the 
water. It skims like a living rocket through the clear 
medium in which it lives, as if impelled by some mar
velous and invisible agency. The secret of this flight is 
the solution of cuttlefish economy and reserve force. 
So long as the resting mood prevails, the water used in 
breathing is ejected slowly, or at least without any 
marked display of force. 

But when locomotion has to be subserved, and 
when the cuttlefish desires to swim, it propels it
self through the water by aid of a veritable hydraulic 
engine. The effete water from the gills is ejected with 
force from the funnel, and by the reaction of thi8jet 
d'eau upon the surrounding medium the animal is en
abled to execute its aquatic flights. Economy of a very 
rigid order is illustrated clearly enough in octopod ex
istence. The otherwise useless " breath " of the ani
mal becomes converted into a means of locomotion.
Longman's Magazine . 

• fe, .. 

Natural Gall in Ohio. 
Ex-Governor Foster, of Ohio, in an interview with 

a Tribune reporter on this subject, says that " natur

J'f.J. ".-THE PUKES GO.-BB.EECH · ACTIO •• 

al gas fields have been discov
ered through the northern 
part of Ohio, and gas wells are 
in operation within nine miles 
of my tOWll. I am pretty con
fident that I have found a field 
covering at least 200 square 
miles which is u n  d e l'  I a i d  

In the manufacture of laminated steel barrels, the 
best quality of steel scrap is mixed with a small pro
portion of charcoal iron, heated in a furnace, puddled 
into a ball, well worked up under a forge hammer, 
drawn out under a tilt hammer into strips of the re
quired length and thickness, and then treated as 
above described. Such barrels are much esteemed for 
hardness and closeness of grain, and show a different 
marking and appearance from those made by the 
Damascus twist. 

It is only by such elaborate treatment of the metal 
that gun makers have succeeded in making guns so 
very light, and yet of such great strength and beauty. 
The most thorou,gh testing is, of course, an important 

wit,h natural gas reservoirs, 
which can be tapped at a depth of 1, 100 to 1,300 feet. I 
have been engaged for some time in corraling this field. 
It would furnish a supply for Chicago by pipe lines, 
and not only that, but would make the country where 
it exists a great iron field. It is a curious fact that 
iron cannot be made except by a mixture of ores. 
Thus the ore of Lake Superior is united with ores of 
Pennsylvania and Ohio to make valuable iron. All 
are brought together where the fuel is cheapest. That 
has hitherto been in the coal fields_ Natural gas has 
superseded coal at Pittsburg. It is a cheaper fuel 
and a better fuel than the world has ever known. If 
these fields are developed in Northern Ohio the iron 
business would beeome prominent in that locality." 

5 1  

ANTI·FRICTION BEARING. 

The engraving represents a bearing designed for 
vertical shafts that revolve at a high rate of speed 
and are reqnired to support considerable weigh.t. 
Below a collar secured by set screws, the shaft 'passes 
through a pillow block and box, and terminates in a 
step (Fig. 3), which consists essentially of a hollow 
casting within which the shaft-guiding socket fits. 
The casting is so formed that there is an annular 
oil chamber about the socket. fed by proper oil ducts ; 
about in line with the bottom of t.he shaft are two 
oil ducts, leading from the chamber to the interior of 
the socket. The step merely acts as a guide for the 

GALE'S ANTI·FRICTION BEARING. 

lower end of the shaft, and not as a weight-supporting 
device, as the weight of the shaft and its load is 
taken up by a series of anti-friction balls that rest 
within a groove formed on the upper side of the pil
low block, a corresponding groove being formed on 
the under side of the collar. The box to which the 
pillow block is bolted is provided with three or more 
converging slots (Fig. 2), in which are fitted adjust
able blocks made of any of the well known anti-fric
tion bearing metals. The adjusting devices of the 
box make it almost immaterial whether the ,�eight 
carried by the shaft is equally distributed on all sides 
or not. The construction above described permits 
the shaft being revolved at high speed and of carry
ing quite a weight. 

This invention has been patented by Mr. Morgan 
Gale, whose address is care of the San Sebastian Gold 
Mining Company, La Union, San Salvador, C. A. 

. t., .. 

BANJO FRAME. 

The banjo frame herewith illustrated is so construct
ed that the head-holding hooks are prevented from 
tearing the clothes of the person playing the instru
ment. The frame is made of metal, and is provided 
with a hollow head forming an internal annular 
groove. In the annular shoulder thus formed by the 
top of the head are holeI'<, through which are passed 
the lower screw-threaded ends of the clamps, the hooks 
of which engage the upper edge of the usual ring sur-

DOBSON'S BANJO FRAME. 

rounding the frame. This construction is clearly shown 
in the sectional view, Fig. 1. The nuts are screwed on 
the ends of the clamps within the groove, and are 
turned by means of a key introduced through the open 
bottom of the frame. The head serves as a guard to 
prevent the clothes of the performer from coming in 
contact with the nuts or ends of the hooks. 

This invention has been patented by Mrs. Minnie 
Dobson ; further particulars can be had by addressing 
Dobson & Co., 234 West 37th Street, New York city. 

. 4' I • 

SEVERAL kinds of quadrupeds in the London Zoo 
suffer from corns on their feet, due to the hard floors ; 
and these produce boring ulcers which may extend 
clear through the foot. Hernia also occasionally af
flicts the monkeys. 
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PROPULSION OF THE SECOR YACHT EUREKA BY THE 
EXPLOSION OF PETROLEUM V AFOR. 

(Continued from fi1"st page.) 
of 20 in. internal diameter, and is 2 in. thick. It is 
guaranteed by the makers, the Pittsburg Cast Steel 
Company, to withstand a pressure of 5,000 pounds. 
It has been tested up to 1,000 pounds. The exploding 
chamber communicates beneath with four radial port· 
holes or chutes, protruding through the hull and open 
to the outside water. Two of the ports extend toward 
the stern, and two toward the bow. These are each 
2 ft. high at their open end and 1 ft. wide, giving an 
area of impact of 2 square feet. 

The rear ports terminate in line with the keel, as 
shown in our outside vie w, thus giving the escaping 

. gases direct action upon the wall of water at the rear 
of the vessel, when it is desired to drive her ahead. In 
our view of the motor, only one of these ports is 
shown, the other one being hidden by the rest of the 
machinery. The forward ports, used in backing or in 
stopping the vessel suddenly, terminate obliquely. 
'fhe escaping gas is, however, made to impinge upon 
the water in line with the keel by means of the doors 
located at the open ends of the ports. 

Four levers, placed within easy reach of the engineer, 
and shown in the foreground of our engraving, operate 
as many valves controlling the communication between 
the exploding chamber and the several portholes. 
The vertical levers control the valves in the stern ports, 
and, as shown, may be operated quite independently 
of each other. The horizontal levers, similarly inde
pendent, operate the valves of the forward ports, and 
at the same time the doors at the outer ends of the 

[J UL Y 24, 1 886. 
ed trial trip down the bay about the 1st of July. It is I A New Way ot' Maklng Ready Cor Printi ng. 

hardly to be expected that they will attain a speed The waking ready of cuts and electrotypes for print
comparable with that of ordinary steam yachts, as it ing very frequently presents considerable difficulties. 
is the first trip of the Eureka, but they have already which are still increased where tho block has been 
much to encourage them in believing that they will obtained through one of the photo-mechanical an,1 
make the vessel eventually a success. photo-chemical processes. The ordinary way of under-

Each piece of mechanism has been thoroughly tested laying with paper, cutting away, and scraping off does 
seerately, and all designs haye been first submitted to not answer as well as might be desired. Hence there 
competent mechanical experts before they were exe- have been strong endeavors to find a different and 
cuted. Although one professional gentleman expressed more satisfactory manner of securing the desired 
his confident opinion that the only result of the experi- results. 
ment would be a hydraulic display in the shape of a An article in the French trade journal L'lmpri
fountain, and that the boat would not move an inch, merie speaks of a novel and certainly noteworthy way 
the large majority of persons qualified to pronounce of proceeding. 
upon the merits of the system have assured the invent- After mentioning th� difficulty of making ready the 
ors that their plan is entirely feasible, and can be made electros, the article goes on to describe the innovation, 
a commercial success when the details have been worked asking the workmen not to shrug their shoulders, but 
out more perfectly. There is at present very little rather to give the directions a fair trial. 
ground upon which to calculate the probable economy First a few remarks as to the packing upon the 
of the vessel. cylinder. A stout card hoard, but perfectly smooth, 

The junior inventor states that he believes it will be answers best ; over this is drawn a layer of white mus
possible to run from New York to Newport and back lin, which has been run through the calendering ma
on a dollar's worth of oiL T h e  experience of the chine, and over which is placed a sheet of calendered 
next few months will probably decide these questions, paper. A hard and dry packing is absolutely neces
and will prove, it is much to be hoped, an important sary for the printing from photo-engravings with half 
epoch in the history of direct propulsion. tints . 

• • •  I • In the making ready proper, the following steps are 
PHOTOGRAPHIC NOTES. taken: The first impression is made upon the sheet of 

PINHOLE CAMERA. 

We illustrate in the cut a camera for photography in 
which the n6 plus ultra of simplicity may fairly be 
said to be attained. It is a little tin box two inches in 

ports. The pipe shown in the foreground leads from diameter and three-quarters deep from coyer to bot-

paper stretched over the muslin, pasting a few bits of 
tissue paper in the deep parts of the photo-engrav
ing. After that a second thinner sheet is pasted over 
the fir�t impression. run through, and proceed with 
the making ready upon this. 

During the time, a quantity of English red has been 
ground together with an equal quantity of glue. the compressed air reservoir to an auxiliary chamber I in front of the main exploding chamber. 

The petroleum used in producing the explosion is 
stored in the copper reservoir shown in the very stern 
of the vessel. It has a capacity of three-fourths of a 
barrel, and will probably suffice for a twenty-four 
hours' run. The reservoir is surrounded by a water 
jacket in communication with the outside. By this 
precaution, risks of accident from fire, leakage, or ex
plosion are' avoided. The reservoir connects by means 
of a pipe with the slUall can placed immediately above 
the motor. 

From this can the petroleum, as shown, passes 
through a tube in the exploding chamber, by which it 
becomes heated about to the boiling point, when the 
motor has once started up. The oil tube is then brought 
into the passageway in front of the exploding cham
ber, and terminates in an injector. This passageway 
communicates with the auxiliary chamber containing 
compressed air. The mixture of petroleum and air in
troduced into the exploding chamber by the injector 
impinges upon a small coil of platinum wire heated to 
a white heat by the electric current, and is at once ex-
ploded. Suitable valves cut off the communication 
with the air compressor and oil can during the explo
sion, so as to prevent the rtlsulting gases from rushing 
back into either of the reservoirs. The motor is also 
so arranged that no explosion can take place, unless at 
least one of the valves leading to the portholes be 
open. The best proportions of air and petroleum to 

.form the explosive mixture have not been determined. 
It wil l  thus be seen that the motor is simply a gas 

engine, in which the piston is replaced by a wall of 
water. This being the case, no lubricants are neces
sary on the interior of the chamber, and the tempera
ture need not be reduced by the customary water jac
ket. No thermometric observations have yet been 
made, but Mr. John Secor states that the probable 
temperature during an explosion is 2,000° Fah. The 
absence of moving parts makes this high temperature 
possible, and permits a greater efficiency than in the 
usual form of gas engine, where a large amount of en
ergy is dissipated by the water jacket. The safety 
valve attached to the motor is set at 500 pounds. The 
ordinary working pressure will be about 100, though 
th�n be increased at pleasure. There will probably 
be about eighty explosions per minute. 

Such being the construction of the motive power of 
the Eureka, the question of her speed and economy re
mains to be proved. That she will move with com
paratively littltl agitation of the water, when once un
der headway, has been demonstrated by a preliminary 
trial at the dock. When the motor was first started, 
the only results of the explosion were seen in the bub
bling of the water at her stern ; but as the machinery 
became heated, and the explosions more numerous and 
violent, the vessel moved forward with fairly smooth 
motion, and the gas came to the surface of the water 
in fine bubbles some distance from the stern. Consid
erable difficulty has been experienced in the vibrations 
produced when the first explosions take place and be . 
fore the boat is under headway. But these have been 
greatly reduced, and it is not too much to hope that 
they can be entirely avoided when the mechanism is 
perfected. 

Everything about· the boat has been built in a most 
SU bstantial manner, and in the design of all her ma
chinery the safety factor has been made unusually 
large. The Messrs. Secor hope to make a wore extend-

PINHOLE CAMERA. 

To be serviceable, the subst.ance must not give off 
color when used, nor dry with a luster. It must have 
a dull appearance ; and where one layer is placed over 
the other, the lower lay. must neither soften nor ab
sorb the upper ones. 

Should there not be taken a sufficiency of glue, or 
too much of it, the covered parts will get too stiff or 
not flexible eno ugh. The mixture should always re
main fluid enough to rnn easily from the brush. 

For the work there should always be on hand a set 
of paint brushes of various sizes. 

Next, let a commencement be made with a laying 
on in large spaces, which have not shown up upon 
the second .impression sheet, proceeding to those less 
prominent and continuing until the requisite strength 
is reach.ed. Care should be taken to have every layer 
of the paint dry before the succeeding one is added. 
Before turning to printing, let a thin sheet be pasted 
over the entire make-up. 

It is self-evident that a few strokes of the brush 
will not take nearly as much time as the cutting out 
and pasting formerly resorted to. 

Should there have been placed too much paint in 
tom. A hole was punched in the center of the cover, some part, the defect can be easily remedied by rub
and over this a piece of foil was secured by varnish. bing, done with a piece of ossa sepia or cuttlefish 
The foil was taken from a button card. Small mother- bone. Delicate graduations are obtained even more 
of-pearl buttons are generally mounted on pieces of easily by such a manipulation than by resorting 
pasteboard with this foil under them. Through the merely to the painting. 
foil, where it extended across the hole in the box cover, The making ready which we have described de
a hole was made with a N  o. 1 0  needle. The needle was serves to find favor_ When the first difficulties aris
pressed through until its point could just be felt by the ing in the handling of the brush are surmounted, t� 
finger held against the opposite side of the foil. This proceeding spoken of will be preferred to all others. 
made an aperture one-sixtieth inch in diameter. The There is certainly no better one for the making ready 
interior of the box was blackened. A piece of East- of photo·engravings.-Lith. and Printer. 
man's " A "  bromide paper, cut circular, so as to fit in .. , • I .. 
the box, was placed in it against the bottom, and the Hot Water Arte.sian Well at Pesth. 
cover put on. This, of course, was done in the absence I The deepest artesian well in the world is that now 
of actinic li�ht. Then, with an exposure of four l.nin-

I being bored at ?�th, for the purpose of supplying th& 
utes, at a dIstance of about ten feet from the obJect, . public baths IloDd other establishments with hot water. 
the negative shown in the sketch was taken. It was A depth of 951 meters (3, 120 feet) has already been 
developed with oxalate developer. Castor oil or vase- reached, and it furnishes 176,000 gallons daily, at a tem
line was used to make it transparent, so as to adapt it perature of 158" Fah. The municipality have recently 
for printing from. '],he . subject of the negative was voted a large subvention in order that the boring may 
the old armory at Summit Hill, Mt. Jefferson, Pa. be continued to a greater depth, not only to obtain a 

As nothing special, neither paper, glass np-gatiYe, nor larger volume of water, but at a temperature of 1760 

.. , .  � .. 
Earthquake Waves. , 

developer, was used, this process of pinhole photo- Fah. 
graphy deserves special mention. It might often be of 
considerable use in emergencies that sometimes will 
present themselves to the photographer. The chief effect of an earthquake on the ocean is tlie 

raising of a great sea wave, sometimes very large, e. g., 
60 feet high at Lisbon (1761), 80 feet at Callao (1724), 
2 1 0  feet at Lupatka (1737). These waves are often more 
destructive on land than the actual shocks ; the influx 
is usua.lly preceded by an outflow, which, in fact, acts as 
a warning. One of the most remarkable effects is the 

The special novelty that presents itself is the use of 
paper instead of glass for the negative, as paper can be 
cut to fit any size or shape of box. The brand of paper 
employed is slow paper ; it would be interesting to try 
a quicker paper, that would reduce the necessary time 
of exposure. 

• , • I • distance to which these waves are propagated as " great 
Theater Fires. waves, " e. g. , right across the Pacific. Thus most large 

In the twenty-one principal theater fires of modern earthquakes on the east or west coast of the Pacific 
times, from the destruction of the Schouwburg produce waves which are recorded on the opposite 
Theater in Amsterdam, in 1772, to the burning of coast about twenty-four hours after. 
the Ring Theater in Vienna, in 1881, a total of 6, 548 As to prediction o{'earthquakes, nothing certain is  
victims are chronicled. Among ' the more appalling yet known. In many cases there are noticeable 
disasters may be given the Capo d'Istria Theater, with changes in springs and wells preceding earthquakes. 
a loss of 1, 000, in 1794 ; the Canton Theater, with a loss l One useful warning is, however, obviously possible, 
of 1, 670, on May 25, 1845 ; and the Ring Theater in viz. , the report of an actual earthquake on one side of 
Vienna, with a loss of 1, 100, on December 8, 1881. 1 the Pacific could be at once telegraphed to the other 
The Brooklyn fire on December 5, 1876, caused a loss side, thus giving twenty-four hours' warning of the 
of nearly 400. probable advent of a great sea wave. 
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@orresponl'lence. of contact. This velocity is  so great, in fact, that a bal- 4 .  Every lamp should have . a proper extinguishing 
loon; if but slightly elevated, will have but a slight appa.ratus. 

Comprcssed Air Cor Drivin g  Lite boats. 
westward tendency, and is readily affected by local 5. Every lamp should have a broad and heavy base. 
causes ; but at the limit of the main current there is I 6. Wicks should be soft and not tightly plaited. 

To the Editor of the Scientific .A m erican : b l ·t 1 
On page 3 of your issue of July 3, I find a valuable 

ut 1 t e attractio?, be
.
tween the g�seous medinm and 7. Wicks should be dried at the fire before being put 

the earth, though It stIll travels WIth the earth to the I into lamps. 
suggestion in regard to compressed air for increasing l ' 't f t h ' h . t ld . 11m s 0 space, a w lC pom , cou a balloon be ad- 8. Wicks should be only J'ust long enough to reach 
the speed of l ifeboats. I see no reason to doubt that · d Juste to remain stationary, the earth in its revol.n the bottom of the oil reservoir. 
the ejection of highly compressed air would attain the Id d f 't I wou rece e rom 1 , and wou d present the same sur- 9, Wicks should  be so wide that they quite fill the 
object, not only in lifeboats, but in larger craft. f ' t th b 11 t h ace OppOSl e e It oon wenty-four ours thereafter. wick holder without having to be squeezed into it. 

'1'he point of ejection is not given. I suggest that in N th th t I' h f ow, e ear rave mg at t e rate 0 1 ,000 miles an 10. Wicks should be soaked with oil before being lit. 
a small craft liable to violent motion, the outlet must h d th t d our, an e re rogra e movement of the current be- 11.  The reservoir should be quite filled with oil every 
be well under water, anti pretty well aft. . I also sug- ' 30 'I I h t mg Illl es an lOur near t e surface of he earth, then time before using the lamp. 
gest that the boat be provided with a fixed air pump th l 't f th t . I e ve Ocl y o  e errestna current will be 970 miles 12. The lamp should be kept thoroughly clean, all 
to be worked by hand, so that the supply may at con- h It ' th f th I an our. IS ere ore e atter velocity which has to oil should be carefully wiped off, and all chaw-ed wick 
venient times be kept up. If the device be good for a b h e overcome, and not t e so-called wind, which is but and dirt removed before lighting. 
boat, why may not an ocean steamer be supplied with th d 'ff b t th ' I e 1 erence e ween e terrestrla velocity and that 13. When the lamp is lit, the wick should be at first 
an ejector on eaoh quarter well aft, and so arranged f h t t ' I o t e erres ria current. turned (lown, and then slowly raised. 
that onacould be operated at a time to help the steer- TI . '11 d'l I . us WI rea 1 y exp am why the later eltperiment at 14. Lamps which have no exti ngu ishing apparatus 
ing ? A sail ing craft may also be assisted by the pro- th F h . I h e renc aerla sc 001 did not succeed- I refer to should be put out as follows : '1'he wick should be 
cess i ndicated. R. B. FORBES. th ' h e Clgar-s . aped balloon constructed with a propelling turned down until there is only a small flickering flame, 

Milton, Mass. , July 2, 1886. h i ' f 
. 

_____ � . . .. 
w ee III ront. It can be understood that such a wheel, and a sharp puff of breath should then be sent across 

Photography 01' the Solar SpectruDl. 
even with a velocity of 30 miles an hour, could not the top of the chimney, but not down it, 

1'0 the Editor of the Scientific American .' 
make any headway against a current running 900 miles 15. Cans or bottles used for o�l should be free from 

In a cOIllmunication to the Franklin Institute, which 
an hour. If, therefore, Herr Gaswindt attains a velo- water and dirt, and should be kept thoroughly closed. 

you reprinted a short time ago (in Phot graphic Notes), 
city 'of 40, 50, or even 100 miles an hour, he can scarcely These suggestions apply to ordinary mineral oil 

I stated that some allowance should be made for the 
solve the difficulty that way. lamps, such as are generally used, and not to benzoline 

fact that the relative intensity of different portions of F. FIELDING MACCAFFREY. or spirit lamps. 

the lime l ight spectrum is not the same as that of the 
.. I • I • • 4 • •  • 

I t 
A NeW' Mo&or Cor To rpedoes and LICe boats. Value 01' Sanit ary Precau tions. 

so ar spec rUIll , but at the same time expressed a belief 
that the difference was small. Further investigation 1'0 the Editor of the Scientific American : According to the A nnals of Hygiene, they have not 

of the su bject proved that there is more difference than In experimenting with motors of great velocity ap- had a case of smallpox for one year past in Philadel

I !Supposed. This difference does not affect the value 
plied to dynamos, I have discovered that steam or phia, If the Health Officer of the city receives in 

of my original experiment as a demonstration . of the compressed air at a pressure of 150 pounds, conducted his morning mail notice of a case of smallpox (sus

posit ive action of chlorophyl and eosine, and the  ad-
directly from the generator to a reaction wheel with- pected), he at once sends word to the vaccine physi

vantage of their combination, but it does affect my out any engine whatever, gives tremendous power cian of the district to visit the su!'pected house and 

estimate of relative sensitiveness to different portions 
and velocity. I have obtained up to 60,000 revolu- neighborhood , and vaccinate' all who are not evidently 

of the solar spectrum. I have, therefore, now made a tions per minute with the above pressure, but the well protected, by this operation, against the disease. 

photograph of the prismatic !!blar spectrum on one of 
consumption of energy was so large in a short time The agents of the Board are at once dispatched to 

Illy chlorophyl-stained plates, with the following re-
that I consider the reaction principle impra<)ticable thoroughly disinfect the suspected premises, and to 

suit. There appears a strong action throughout the 
for ordinary industrial purposes. inquire into and insist upon the premises being 

entire visible spectrum, strongest in the red below C, 
Recently, however, I have made new experiments placed in proper sanitary conditions. Later in the 

almost as strong throughout the violet, blue, and under water. By conducting the compressed air or day the proper officer, when he reports, is sent to 

green, and weakest in the green-yellow. The appear-
steam through the hollow shaft of a screw propeller, investigate the nature of the case reported. The re

ance of this photograph is therefore similar to that of directly inside of the blades and without auy engine suIt is that, whether the case be smallpox or not, 

the ill ustration published in the Journal of the Frank-
whatever, I have obtained such a remarkable result vaccination and disinfection are secured. The neigh

lin institute (July), where I stated that the chlorophyl that on the 7th of this month I made a communication bors of the doubtful case are sufficiently frightened 
negative of lime light spectrum was of such extraordi- to the Secretary of the Navy, with plans and specifi- to cheerfully submit to the necessary preca.utions · 

nary inten�i ty in the red that the contrasts in that cations, te.nding to the suppression of the air engine and as a grand and glorious result, this great city ha� 
part could not be brought out in a process plate. The of the WhItehead torpedo and the adoption of my �ys- I passed one whole year without .a case of smallpox. 

sallle comparison wil l  probably hold good for a chloro- tem of propulsion in its place. I received the fol- I '1'his can be said of very few large cities, if of any in 
phyl-eosine plate, which should give a photograph of lowing r?ply.: " �t is thoug�t that your plans might I the world.  There never has been a time in the hist�ry 
the prismatic solar spectrum of nearly uniform intens- be effective If smtably apphed to the Whitehead tor- of this city when her preparations to battle with this 
ity from about A to beyond H, with the weakest action pedo ; but as, so far, the navy has not been furnished disease were so good, and we see that we have ac-
near D. FRED. E. rYES. 

with that weapon, it cannot make use of your device." complished that which sanitarians always tell us can 

Philadelphia, Pa" July 10, 1886. The compressed air motor of the Whitehea.d tor- be accomplished. We have dirb- water at least · we 
• • • ' • pedo is certainly one of the most ingenious pieces of have badly paved streets ; we �ant sewers : but

' 
we 

Aerial Navigation. machinery ever contrived ; but it is both heavy and have not had smallpox. We emphasize this fact, 
To the Editor of the Scientific American .' very costly, and raises the price of the turpedo up to because it is encouraging to those who labor for the 

I see in your issue of June 12th that Herr Gas- $2,000, a large expenditure for a single shot. In my public good, and it is the presentation of such facts 
windt is constructing a balloon, which I infer to be system I do entirely away with the engine, and se- that will enable us to convince the people of the 
cigar-shaped. He seems to consider the grand difficulty cure, in addition, a velocity equaled only by the flying beneficence of sanitation. 
to be the wind. Is such the case ? I have always con- arrow. ... I • • � 

sidered that a cigar-shaped balloon will cleave the wind With compressed air at two to three thousand Scarlet Fever In the Cow. 

to a great extent. I have been working for some years pounds in coiled steel pipes, a lifeboat could be pro- Dr. James Cameron has reported the results of ob
past on this Ptinciple, and am now constructing a pelled for several hours between the shore and a servations tending to 'show that cows mav suffer from 
cigar shaped balloon, 200 feet long and 60 feet in diame- wrecked vessel, and could cross the line of breakers a peculiar, hitherto undescribed, infectiou� disease, and 
tel', which displaces about 20 tons of air. I intend to with great rapidity, provided the crew and rescued that consumers of milk of these cows may get scarlet 
run it with a gas engine wh ich weighs two hundred passengers were suitably protected from the force of fever. His attention was attracted to the subject by 
and fifty pounds. This actuates a transverse shaft the waves. an outbreak of scarlet fever which occurred in a cer
which rotates four fans on each side, giving a forward: Numerous other useful applications of the reaction tain district in and near London. It was found that 
downward, or upward motion, and, by a simple appa- wheel will suggest themselves at once to any practi- the families in which the fever appeared used the milk 
rat us, a rotary motion to the machine. These four mo- cal mechanic. . from a certain dairy, the cows of which were affected 
tions are achieved by shifting one piece of mechanism. As all of the maritime powers are now experiment- by the peculiar disease in question. The disease is not 

'I'he machinery weighs, excl usi ve of frame and engine, ing with the Whitehead torpedo, it is probable that exactly a new one, being known to farmers as " sore 
about twenty-five pounds. I expect to get a progres- in the near future the United States will also adopt teats, " " blistered teats, " etc. , but its nature has not 
sion of 100 feet at each revolution. I am not very fa- a form of torpedo propelled by some improved sys- been recognized. In veterinary text-books it is spoken 

vorably impressed with the wind theory, unless Mr. tern. In that expectation, I wonld like to record my of as " erythema mammillarum." Dr. Cameron be

Gaswindt includes the aerial currents in that category, newly devised system of propulsion, in order that the lieves it to be a specific contagious affection occurring 
as the wind is nothing but the rushing in of the lower priority of invention may not hereafter be disputed .  usually in the first instance among newly calved cows, 
currents to take the place of the warm air heated by H. J. LEIGNEURET, M.D., and capable of being communicated to healthy cows by 
terrestrial refraction or other caloric, and which rises Late Surgeon, U. S, A. direct inoculation of the teats with virus conveyed by 
to join the aerial currents where it is cooled. Hender�n, Minn. , June 27, 1886. � the hands of the cowman. The disease may continue 

The field of usefulness of the balloon will take it . . .  " from four to six weeks, and is characterized by general 

out of the reach of these disturbing influences and it ,// '.rhe Manalt;emcnt oC Pe&roleum Lamps. '...', constitutional disturbance; a short initiatory fever, a 
will have to contend with the aerial current� which / In view of the numerous fatal and other accidents �ry, hacking cough, sometimes quickened breathing, 
have a general direction westward, although, as they .ell.used by petroleum lamps, the Metropolitan Board of s�jhroat in severe cases, discharges from the nostrils 
do not travel as fast as the earth, a balloon would have Works, London, England, have issued the following a?,d eyes, an erupt.ion on the skin round the eyes and 
therefore considerable forward movement as regards suggestions as to the (>onstruction and management of 

�md �uartersj"'ve�ICles on the �eats and �dder, altera
the earth, though it practical ly went with that cur- such lamps, which are founded on recommendations tlOn III t�e quallt! of the mIlk secretlOn, and well-
rent. To i l lustrate : If the earth moves at the rate of made by Sir Frederick Abel and Mr. Boverton Red- mark?d .vlscera� leslOns. . 
1 ,000 miles an hour, and the current 3 miles hio-h at 750 wood, Chemist of the Petroleum Association after in-

As It IS admItted, we belleve, that scarlet fever may 
miles in the same direction, then a balloon

'" 
in that vestigating the causes of lamp accidents :

' be disseminate� by milk, .the importance and interest 
cu rrent will travel 1, 500 miles westward in six hours. 1. That portion of the wick which is in the oil reser-

of Dr. Ca!neron s observatl�ns are at once apparent. 
These upper currents are constant, the winds being voir should be inclosed in a tube of 'thin sheet metal 

Sca�latma has been descrlb.ed by Professor Barlow as 
but factors in the terrestrial economy. The earth IlJav open at the bottom, or in a cylinder of fine wire gauze: affectl�g the cow, �!1t the clmical description given is 
be regarded as a ball revolving rapidly in a gaseou"s such as is used in miners' safety lamps (28 meshes to 1 

more hke that of purpura hremorrhagica.-Medical 
fluid which the earth parts with but slowly, or as a inch). Record. 

I I . .... • •  1 .. 
W lee runn�l� at a.high rate of speed carrying with it 2. The oil reservoir should be of metal, rather than To mal,e bay rum from the bay oil , take 10 fluid 
a. stratum o. aIr whICh forms first an acute and then a of china or glass. 

ht I I drachms oil of bay, 1 fluid drachm oil of pimento, 
r�g ang .e, and finally �nerges in the ge�eral circula- 3. The oil reservoir should have no feeding place nor 2 fluid ounces acetic e'ther, 3 gallons alcohol, and 
tlOn. ThIS current has Its grf'atest velOCIty when the opening other than the openiu" into which tht;l upper 21L II 
earth's attraction for it is greatest, that ls, a.t the point part of the la.mp ill screwed. .. 

illte:.a ons water. Mix, and after two weeks' repose, 
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THE PE'l'ROLEUlII OIL WELLS OF BAKU. 

We have at different times described the great estab
lishment of Messrs. Nobel Brothers, at Balakhani, ad
jacent to Baku, and the operations conducted there. 
The boring of oil wells, the pumping, refining, and 
other processes, are not the only task which the petro
leum industry of Baku has to cltrry out. The transport 
of the article to the consumer has also to be accom
plished. It is known that for many centuries past there 
has been more or less trade in naphtha with Persia and 
other neighboring regions. The great problem was to 
get the oil into Russia, and send it into all the princi
pal towns of that widely extended country. The dis
tant position of Baku made this a most difficult under
taking. · The oil has first to be sent in steamers to As
trakan ; but at the mouth of 
the Volga, owing to its shal
low water, a transshipment in
to barges has to take place. 
Some of the oil is sent on by 
the river, but the greater part 
is transported by railway. 
Trucks of a peculiar form 
have been made for this pur
pose, and they are now to be 
seen at .all the principal rail
way stations of Russia. 

Messrs. Nobel Brothers, 
who have brought all the 
science of Europe, as well as 
the experience of the Ameri
cans, to bear on the manu
facture of the oil, have also 
carried their ability and en
ergy into the organization of 
transport. They have a 
splendid fleet of iron screw 
stcamers, fitted up with 
tanks, which carry the oil to 
the Volga, with barges car
rying it on to Tzaritsin .  At 
this town they have a large 
depot. from which they send 
the oil by rail to depots in 
all the principal towns. By 
these means they now sup
ply the whole of Russia, says 
the Illustrated London News, 
to which we are indebted for 
cut and description, and the 
American oil has been entire
ly driven from that country. 
They have begun to extend 
the supply into Germany ; 
and it may be looked upon 
as only · a question of time 
when a great part of Europe 
will receive its petroleum 
from Baku. Among many 
projects connected with this 
new industry is the proposal 
to lay a pipe, to act like a 
siphon, from Baku to the 
Black Sea, and thus to de
liver the oil at Poti or Ba
toum, and by steamers thence 
to carry it not only over the 
Black Sea, but over the 
Mediterranean. The cost of 
such a pipe line would be 
great, for the distance is over 
500 miles ; so, at present, it is 
only talked about ; but, if the 
supply of petroleum at Baku 
continues in undiminished 
quantities, this is likely to 
become an accomplished fact 
at no distant date. 

J 'itntifit �tUtrit,an. 
safe--even safer than C09J, the danger o f  which we 
have had experience of not long since. It would thus 
be cheaper than coal, safer, and its uee wouid be con
ducive to the comfort of passengers and all on board 
ship. 

. . .  , . 
A Good Idea. • various parts of one of the largest Philadelphia 

printing establishments, the following fire rules are 
conspicuously posted : " No smoking allowed. Fire 
buckets must always be kept filled. All rags in use on 
the presses must be hung up. Rags not in use must be 
removed from the building daily. All waste paper 
must be collected and removed before closing. " If 
such rules were posted and enforced in aU the manu-

[J UL Y 24, 1 886. 
Cosm opolitan Geology. 

The great desirability of having the systems of nom
enclature and cartography employed by the geologists 
of the different countries of Europe not only compara
ble with each other, but also with those in use in Ame
rica, led, some years ago, to the formation of the Inter
national Congress of Geologists, whose third session 
was held at Berlin during the past fall. .From the re
ports of the work of the Congress recently published 
by the American Committee, under the direction of its 
secretary, Dr. Persifor Frazer, it appears that while 
the results of these conferences are as yet only pro
visional, there is every reason to believe that some sys
tem will eventually be decided upon which will· be 
sufficiently comprehensive to satisfy the conditions im-

posed by the geology of the 
several continents. The es
sential differences between the 
local subdivisions of the rock 
formations of Europe and 
America are too great to per
mit the adoption of any sys
tem covering them all, and it 
is not the intention of the 
scheme now proposed to in
clude more than the grand 
geologic divisions which are 
recognizable the world over. 
It is, however, highly import
ant that these shall be gene
rally comparable, and that 
the terms employed for their 
designation shall have equiv
alent meanings in all coun· 
tries. A very difficult part of 
the work of the Congress, and 
one that has required much 
di!!cussion to reach even the 

• present tentative results, has 
been in deciding upon the line 
of demarkation which shall 
separate the several groups, 
systems, and series. Two 
formations, which in one land 
are separated by decided un
conformity, may, in another, 
pass into each other by in
sensible gradations, and it 
then becomes a difficult ques
tion to decide what conditions 
shall constitute the true line 
of division. 

The tendency of modern 
geologists to depend upon 
paleontological rather than 
structural grounds for the 
final classfication of our rock 
systems has scarcely lessened 
the difficulty, since the dis
tribution of fossils is by no 
means regular. The ultimate 
decision of the Congress was 
that, in spite of some local dis
crepancies, a distinct division 
of the forniations with sharp 
lines of deII,larkation would 
be productive of less confu
sion than a more flexible sys
tem. Throughout the entire 
proceedings, the voice of the 
minority received as much 
consideration as possible ; and 
though the results now pub
lished do not represent ' the 
unanimous judgment of the 
Congress, they are probably 
as near an approximation as 
the nature of the case permits. 

Petroleum oil is now largely 
used as a fuel to heat the 
steam boilers in the Caspian 
steamers. The oil is brought 
to the furnace by one pipe, 
from a tank, while anotber 

A FOUNTAIN OF PETROLEUM OIL, BAKU, RUSSIA. 

At the next session, to be 
held in London, the final de
termination upon a system 
of nomenclature will proba
bly be reached, and such 
changes in the color scheme 

pipe brings steam from the boiler ; the oil is poured 
into the blast of high pressure steam, and is 
thereby pulverized or blown into minute particles, 
which become a sheet of flame underneath the boiler. 
If a sufficient supply of this fuel could be procured for 
our ocean-going steamers, many advantages could be 
derived from it. Among these may be noticed that it 
occupies less bulk than coal ; a ton of astatki-the 
Russian name, which means " dregs "-is equal to about 
two tons of coal ; but on the Caspian 'a ton of astatki 
is about thirty or forty times cheaper than the ton of 
coal. The furn8,(Jes burning this material require no 
stoking, thus saving hands ; to vessels going through 
the Suez Canal and the Red Sea, and in all tropical 
seas, this would end the well known horrors of the 
stokehole. The disagreeable process, more particu
larly to passenger ships, of " coaling " would be done 
away with ; and, of course, there are no ashes to raise 
and throw overboard. In proper tanks it is perfectly 

facturing establishments and all the storehouses of the 
country, there would be fewer fires in number, and 
the destructiveness of the few would be materially re
duced. 

• I e . ..  
New Steel Works. 

It is an encouraging sign that Carnegie, Phillips & 
Co. , of Pittsburg, Pa. ; have commenced work on the 
new steel plant which they will erect adjacent to their 
present works in ;Homestead, the Pittsburg Bessemer 
Steel Works. The plant will consist of four 30 ton 
open-hearth furnaces, a plate mill, and a shearing de
partment. The furnaces will have a total weekly ca
pacity of 900 tons of in,gots, and will occupy a building 
350 feet long by 150 feet wide. One train of rolls will 
be erected, and will be capable of rolling plates 115 to 
120 iuches wide and 1� inches thick. The rolling de
partment will occupy a building 250 feet long by 90 feet 
wide. 

be made as the experience gained during the inter
val shall dictate. The publication of an elaborate 
geologic map of Europe according to the international 
system makes it highly desirable that the forthcoming 
map of the United States shall, if possible, be publish
ed in conformity with the same system. Dr. Frazer 
has iss ned a small map of Chester Co. , Pa. ,  colored in 
this manner, ,and the efficiency of the color scheme will 
be further tested on a selected area, with a view of its 
adoption in the work of the United States Geological 
Survey. 

• I e .' " 

PROF. LONG, of the Illinois State Microscopical Soci
ety, after repeated experiments, says : " Taking all 
things into consideration, I am forced to believe that 
we have no absolutely certain method of distinguishing 
between butter and some of its substitutes ; and that, 
of all methods proposed, the microscopic are, perhaps, 
the lea.st reliable." 
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POLARIZED LIGHT. 

APPARATUS FOR EXHIBITING WIDE-ANGLED CRYSTALS. 

BY GEO. M. HOPKINS. 
IV. 

The only simple device for exhibiting the rings and 
brushes of wide-angled crystals is the tourmaline tongs 

J'cituiifi c jtutftClU. 
answer for both. The object, A, to be observed IS held 
between the adjacent ends of the two tubes in the uni
versal holder shown in Fig. 1.  

The lens, B, next the object is nearly a hemisphere, 
about eleven-sixteenths in. in diameter and three
eighths in. focus. The second lens, C, a meniscus 

(periscopic) spectacle lens of 3 in. focus, 
is arranged with the concave face one-illx
teenth in. from the convex side of the hemi
sphere. Beyond the 3 in. meniscus, 3X' in. 
distant, is placed a bi-convex spectacle lens 
D, of 4 in. focus. The inner surfaces of the 
tubes are made dead black by the applica
tion of a varnish formed of lampblack, and 
alcohol in which only a trace of shellac 
has been dissol ved. 

The tubes may have any suitable diame
ter, and the proportions of the doubler may 
be about the same as indicated by Fig. 1, 
which is one-quarter actual size. The tubes 
and lenses shown in Fig. 2 are one-half size. 
Tho exaClt proportions, except as to the focal 
lengths and distances apart of the lenses, are 
immaterial. The lower system of lenses 
must produce a very convergent beam of 
light, while the upper system is arranged 
to collect the rays after they pass through 
the crystal, and bring them within the range 
of vision. 

The angle between the optic axes in some 
crystals is so small as to permit of seeing 
them readily. Niter and carbonate of lead 
are examples of such crystals, but there are 
other crystals whose angle is so great as to 
render it exceedingly difficult to exhibit 
them, and in some crystals the angle is so 
wide as to render it impossible to see both 
axe8 at once. The only method of exhibit
in� them is by tilting the crystal first in one 
direction and then in the other, and viewing 
them separately. 

Figs. 3 to 8 inclusive represent the figures 
shown by several crystals in the instrument 
illustrated. ']:,he drawings, having been 
made directly from the objects by the aid 
of the instrument, are correct in form and 
proportion, but the beautiful coloring is 
necessarily absent. 

Fig. 3 /Shows the rings and brushes exhib
ited by calcite in a convergent beam of 
polarized light, with the polarizer and an
alyzer crossed. With the polarizer and an
alyzer parallel, the dark cross is replaced 
by a white one. 

55 
By superposing a right hand quartz on a left hand 

quartz, the beautiful spirals discovered by Airy, and 
named after their discoverer, may be exhibited. These 
spirals are shown in Fig. 6. 

In Fig. 7 is shown the figure produced by the inter
position of a quarter wave mica film between the pol

arizer and a plate of 
quartz viewed in the in

2 

A 

strument. This altered 
appearance is due to 
circular polarization, a 
phenomenon readily un
derstood on reading tho 
literature of the subject, 
but requiring an ex
planation too elaborate 
for the space at com
mand. 

Calcite polarized cir
cularly shows singularly 
broken up aud disjoint
ed rings, the brush-like 
cross being absent ; and 
when analyzed circular
ly, or viewed through a 
quarter wave plate, as 
well as through the an
alyzer, the rings appear 
perfect, and there are 
no transverse markings. 

Fig. 8 8hows the intri
cate figure produced by 
a calcite hemitrope, or 
pair of crystals arranged 
at right angles with 
each other. Somewhat 
similar figures are pro
d uced by crossed plates 
of mica. 

The following is a list 
of some additional ob
jects which may be 
viewed in the instru
ment : SUlphate of nick
el, sugar, aragonite, bi
chromate of potash, 
chrysoberyl, chrysolite, 
topaz, anhydrite. 

POLARISCOPE FOR EXHIBITING WIDE·ANGLED CRYSTALS. 

Niter is shown in Fig. 3 as it appears 
when the analyzer is crossed. With the an
alyzer parallel with the polarizing. plate, the 
dark brushes are replaced by light ones. 

LONGITUDINAL SECTION OF 
TUBES OF POLARISCOPE. 

Instead of employing 
the Norremberg doub
ler for polarization, the 
lower tube may be pro
longed, and a large Ni
col prism inserted and 
arranged like the ana
lyzer. 

.. ... . 

of the kind comIIlonly employed by opticians for test
ing spectacle lenses ; but the dark color of ordinary 
tourmaline renders a polariscope of this kind objec
tionable. 

A system of lenses devised by Norremberg, and im
proved by Hoffman, is at present employed for observ
ing the phenomena of wide
angled crystals ; but it is a 
matter of some difficulty to 
secure exactly such lenses as 
are required for the appara
tus as constructed by H0iI
man. Very good resnlts, how
ever, may be obtained by the 
employment of lenses design
ed f or other purposes. Refer
ence is made to the hemisphe
rical condensing lenses used 
by microscopists, and ordi
nary meniscus (periscopic) 
spectacle lenses. Six lenses 
in all are required. The con
verging and collecting sys
tems are exactly alike, but 
they are oppositely arranged 
with respect to each other. 
In the present case the two 
systems are adapted to a N  01'
rem berg doubler substantial
ly like that described in the 
last article of this series, the 
main difference being that 
the instrument now illustrat
ed is made principally of me
tal. 

CALCITE. 

Turning the crystal in its own plane produces differ· 
ent effects. 

In l<'ig. 5 is shown a figure produced by a slice of 
quartz cut at right angles to the axis of the crystal, 
and examined in the instrument with the analyzer ar
ranged at an angle of 45° with the polarizer. Crystals 

NITER. 

Boy Inventors. 

There are a g o o d  
many useful inventions which are the outcome of 
some boy genius, and the records of the Patent Office 
show that quite a number of patents have been 
issued to minors through their guardians. The in
vention of the valve to a steam engine is said to have 

QUARTZ. 

been made by a mere boy. ,j The story runs that New
com en's engine was in a very 
incomplete condition, from 
the fact that there was no 
way to open and close the 
valve except by means of 
levers operated by hand. He 
set up a large engine at one of 
the mines, aud a boy (Hum
phrey Potter) was hired to 
work these levers. Although 
this is not hard work, yet it 
required his constant atten
tion. As he was working the. 
levers he saw that parts of 
the engine moved in the 
right direction and at the 
same time he had to open 
and close the valves. He 
procured a strong cord, and 
made one end fast to the 
proper part of the engine, and 
the other end to the valve 
lever, and the boy had the 
satisfaction of seeing the en
gine move with perfect re
gularity of motion. A short 
time after the foreman came 
around, and saw the boy play
ing marbles at the door. 

The tube of the upper sys
tem of lenses is prolonged up
ward beyond the upper lens 
to receive a Nicol prism, E, 

AIRY'S SPIRALS. QUARTZ POLARIZED CIRCULARLY. CALCITE HEMITROPE. Looking at the engine he saw 

or other analyzer, which is mounted in a short inner 
tube arranged to revolve in the outer tube. 

The lower system of lenses is contained by a tube 
fitted to the stage of the doubler. The arrangement 
of the lenses and analyzer is shown in Fig. 2. The two 
system!!! of lenses being alike, a description of one will 

the ingenuity of the boy, 
of quartz vary in their effects on the polarized beam, I and also the advantage of his inventiou. The idea 
some requiring the turning of the analyzer to the suggested by the boy's inventive genius wall put in a 
right, and others to the left to produce like results. practical form and made the steam engine an automa
For this reason the plates are called right or left tically working machine. 
handed, according to the direction in which the ana- .. 4 • , • 
lyzer is required to be turned. HYDIU.ULIO mortar.-l of Portland cement, 2 of sand. 
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1tltutifi t )mtri tan. 
DECISIONS RELATING TO PATENTS. small, and the relative motion is not that of one sur-

U. S. Circuit Court. -Northcrn District of' N.c_ York. face rubbing past another, so that it is quite proper to 
say that at the actual point of contact between circle 

THE ALABASTIN E  COMPANY 'VS. PAYNE. , and line theRe extremely limited surfaces are for the Motion to dissolve inj unction. I moment at rest with reference to each other, or to say Coxe, J_ : they are moving at equal and similar speeds. 
The complainant is the owner of Letters Patent No. Hence, the positive resistance of motion, due to the 

16 1 ,
.
591 ,  granted t? Melv�n 

. 
B. Church, April 6, 1 875, for I contact of wheel with rail, may for ou

. 
I' purpose at least an I m provement III calcllnme. be considered nil, as long as ordinary conditions pre-

T h e  inventor in the specification says : vaiL But the primary object in the application of 
I take of pulverized calcined gypsum nine pounds brake resistance is to disturb these ordinary conditions, and of white glue one pound, the glue having been so that the touch of wheel on rail,  instead of being a previously dissolved in hot water. When this glue, rol ling and therefore almost frictionless contact, shall 

thus dissolved, is cold, I stir it into the gypsum in become that of slidin'" or rubbing at very low velocity, 
any suitable vessel, adding thereto from time to time thus securing the highest coefficient of frictional res sts�fficient cold .water, �ntil the .mi�ture has the co�- ance possible between two given metallic surfaces UlOV
slstency o� mIXed pamt fo: pl'lmlllg COltts, w�en It ing on each other, and achieving the final result of may be laId on the wall WIth a brush, where It sets bringing the train to rest in the shortest time and disslo wly, affording Ii. hard, dead smooth surface that tance_ will not rub off, and is  much cheaper than the cal- For with engine and train in motion, all that we can cim ine wh ieh h as whiting or zinc for the body. do to bring it to rest is to create additional friction ; The claim is for- and that of the brake block on the tire is only a means 

A calci mining compound ad�pted to
. 
be used with to an intermediate, most necessary, but (as our Patent brushes, com posed of pul verlZed calcIlled gypsum ,  Office show�.) not self-evident end, viz. , the creation of d issolved glue, and cold water, sUbstantially as de- friction bet ween rail and wheel, the two surfaces t hat scri b�d.  . . are in rolling (or equal speed) contact, but that must be It IS conceded by the defendant that _thIS p�tent IS putinto slow sliding contact ; for, although the slidvalid, or, to b� more

. B:ccurate, that h� IS not_ III � po- ing friction of block on tire will soon destroy the censition to deny ItS val tdlty. The questIOn of Illfrmge- trifugal motion of wheel and axle, centrifugal force ment therefore is alone i nvolved. forms but a small fraction of the momentum tending The defen dan t has sold to consumers in this district to keep the mass in rapid horizontal movement_ a cOllJ Pound known as " anti-kalsomine, " composed We need not go to the mathematical labor of getting of pul verized calcined gypsum and white glue, manu- the sq·uare of the center of gyration of a hollow spoke factured and sold to him by a company located at cast wheel (which would be necessary for any close Grand Rapids, Michigan,  of which Melvin B. C hurch, comparison), but it can safely be said that in the worst the patentee, is president, general manager, and case the centrifugal power in the wheels (tending by 
pri me mover. Church was for years, as superin- their rotative contact with rail to keep the tr.ain in motendent of the complainant corporation, engaged in tion) is, at any speed, but from 5 to 7 per cent of the manufacturing and selling a compound known as total momentum or power requiring to 1)e neutralized .. alabastine, "  which he then insisted and publicly by the opposing brake ; the remainder of the brake proclaim ed was protected by the patent in contro- force, if properly employed, is used in producing slidversy. Having disposed of his patent to the com- ing at low velocity, or destroying rolling contact beplai nant and severed all connection with his former tween tire and rail, this being its main and legitimate associates, Church is  now, through the medium of duty. Therefore, any force or mechanical combination, the new corporation, engaged, to the great 'inj ury of other than the application of brake blocks, may be the complainant's business, in selling anti-kalsomine, used if  it will result in producing this difference in touch a compound almost exactly �denti?al with alabasti?e. between tire and rail ; as our object is to change the The question to be deternnned IS whether, keepmg contact from rolling to sliding, yet at the same time in view the past relations of these parties, the plea I keep the sliding velocity exceedingly low, because the of non-infringement should now be accepted by the : lower the sliding speed the greater the frictional resist
court. . I ance_ It is now self-evident why we endeavor to avoid It is contended that one who sells a dry mIxture of ! s kidding the wheels ; as, when that is done, although pulverized calcined gypsum and glue, even though he tire is certainly sliding upon rail,  the velocity of this sub�e�uently reduces i� to a liquid condition by the I sliding is high and t�e coefficien t  of friction corre
addItIOn of hot. water. first �nd cold water afterward, spondingly low, and the resistance to neutralize the does not practICe the mventIOn. momentum of the train is low. 

The defendant s�lls the g�psum �nd �lue put uP. in Thus the locking of the wheels, although it looks so packages, upon WhICh are prmted dIrectIOns, to WhICh effective in the eyes of a green employe, and has often it is un necessary to refer in detail, further than to been the object aimed at by quite as verdant a pat
to say that, mutatis mutandis, they fol�0w. quite closely entee, is a gross mistake ; in effect not only inj uring 
the formula of the patent. The lIqUId thus pro- rail and tire but absolutely lessening the frictional reduced ready for u�e upon t�e wall is �lmos

.
t the I sistanr.e bet�een them ,  which is all we have to depend exact count�rpar� of that deSCrIbed and cla� m�d III the upon_ Th(> maximum is attained when the wheel is patent. WIth thIS product alone before him It woul� revolving.with a peripheral speed almost but not quite be a d ifficult task, even for an expert, to say how �t equal to that of the train, and no further resistance to was prod uced-whether the former or the latter d I- motion with the mo.dern train equipment is possible. rections were followed. . Our object, then, in the application of brakes is to at-In .selling a c?mpo?nd whlch ?e knows (lannot be tain j ust this slight difference in the nature of the practICally applIed WIthout makmg the user a tres- ' touch between tire and rail - more we cannot get, and passer, the d efendant, within the doctrine of the fol- less is a defect. 

' 
lowi ng authorities, renders himself a� accessory to The answer to the committee's q uery, ., Should brakes the i nfringement:  The Ru mford C�emICal W. orks 'VS. be applied to the wheels of all engines ? " show an overHecker, 2 B. & A., 351,  3

.
63 ; Cotton TIe Co_ 'os. Simmons, I whelming majority in favor of the application of brakes 

1 06 U. S. , 89, 94, 95 .; TIlgh�nan 'Vs_ Proctor. 102 U. S. ,  [ on all engines. Mr. Lockwood lent us the official Board 
707, 728 ; Goodyear 'VS. RaIlroad, 2 Wall. , Jr. , 356, 359 ; of Trade returns for 1884, showing in Great Britain a Wallace 'Vs. Holmes, 9 Blatchf. , 65 ; \Voodward ·'VS. total of 4, 177 locomotives so equipped. Mordson, 1 Holmes, 125 ;

. 
Bowker vS' 1!0ws, 3 B. & A.,  On the general question as to the coupling up of the 

51 8 ;  T;avers vs. Beyer, 26 Fe�, Rep. , 400_ brake gear throughout the whole train, its automatic PartIes should no't; be permItted t� evade the l�w by action on drivers, or whether it is advisabl e to allow a such proceedings as these papers dlsclosed_ !t _IS t_he conductor to apply brakes on drivers, opinions vary clear duty of the court to arrest the wrong m Its Ill- much , but there is a general feeling in favor of engine-ception. men h�ving the opportunity to apply the whole brake The motion to dissolve the inj unction is denie4. power, restricting the application by conductors to 
.. , • I .. cars or a car and tender only ; that is, no one in rear 

Railway Brakes. ' should have the opportunity of applying brakes on 
The following is froUl the recent report. of the Com- driver while the engine is under steam. 

m ittee on Driving Wheel Brakes, read at thfl recent " Is there any danger in using a powerful brake at 
convention of the Railway Master Mechanics' Associa- front end only ? "  
tion, Boston, Mal:'s. A thorough and satisfa,lltory dis- It is satisfactory to find not a single case of trouble 
cussion of the value and suitability of any of the me- due to the application of drive brake ouly is recorded 
chanical appliances for securin g  brake power is possi� in the answers received, while 1 8  state definitely that 
ble only after a clear conception is obtained of the in their opinion there is no danger. 
nature of frictional resistances as shown by exp(>ri- What percentage of the total weight of the engine 
ment ; and the most important point to be borne in can effectively and safely be utilized for brake resist
mind is the difference in the character of sliding and ance ? If th ere is no risk or danger in locating a power
roi l i n g  friction. ful resistance forward of the moving body, no attention 

Sliding friction (that of all shafting and axles in their to this question is necessary. unless the brake is auto
journal boxes, and cross heads on slide bars) is a vary- matic in application when the train separates. In con
ing but always large and measurable quantity, com- sidering this latter case, it should be remembered that 
paratively low in amount as velocity dimiuishes. it is n ot j udicious in arranging the lever proportions 

In the rolling of a cylinder on a plane, even if the for any cars to count upon utilizing more than the tare 
surfaces are not as perfect as those usually provided or empty weight ; oth erwise, if arranged to take advan
for sliding, the frictional resistance resldting is very tage of the increased weight when more or less loaded, 
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then, if brake blocks be applied to wheels when car is 
actually empty, the effect would be to p rom ptl y skid 
them. Hence, if the engine brake is de�igned to utilize 
the whole of the weight of engine and tender, and the 
detached cars in rear be heavily loaded,  the latter will, 
after the brakes have gone on automatically, move with 
a higher speed than the front end, and eventual l y  col
lide_ Snch a rear pitch-in could only take place when 
the brakes on engine and front cars utilized for resist
ance to Illotion a greater percentage of the total dead 
weight resting on the braked whe(>ls than was utilizer.!. 
on the rear portion. Some engines h ave blocks on all 
wheels, and tank engine!' lend themselves read ily to 
such arrangement ; b ut care should be taken to arrange 
the leverage so as not to utilize the whole insistent 
weight, if t,he application is to be automatic. 

To the somewhat crude question of What percentage 
of weight on drivers should be utilized ? one repl y says 
from 7 to 10 per cent ; another, 45 per cent 011 engine 
and tender, with 106 per cent on cars ; a third, 50 to 60 
per cent ; a fourth, 80 per cent ; a fifth, 75 to 90 per 
cent ; a sixth, 95 per cent ; and a seventh, say twice the 
weight on drivers, or 200 per cent. Captain Galton's 
experiments-which are now classic-prove that speed 
is the most impol·tant factor in this equation, 200 per 
cent being safely used at high speed of 50 or 60 miles 
per hour without skidding the wheels, but th e pressure 
must be lessened as the speed lessens if skidding is to 
be avoided. 

BRAKE SHOES. 

In the matter of brake-block shoes, their substance, 
size, and shape, six are in favor of ('.ast irou,  Reyen of 
wrought i ron, and the Americau Company say 95 per 
cent are of wrought i ron. Mr. Web b says : " T he best 
results we obtain from wood blocks when they can be 
conveniently applied. Thosl:' we have in ordinary use 
are of E n glish poplar, about. 18 by 3% in_ ; the face is 
perforated with fine 1Va in. holes, which are afterward 
filled with a mixture of resin and sand ; "  alld Mr . 
Johann, while preferring wrought iron, has obtained 
excellent results from a head filled with hard wood 
blocks. The Eames Com pany say that material is to 
be preferred which yields the quickest stop, with due 
regard to economy, durability, and effect upon the 
wheels. Cast iron presents a greater frictional resist
ance than wrought iron, much as i t  granulates and re
tains a certain degree of roughness throughout all life 
of the shoe, instead of becoming smooth and polished, 
as the case with wrought iron . .  

The wear upon the tires is undoubtedly greater witb 
the cast iron than with wrought iron, but this is t.he 
necessary :result of its greater braking efficiency. The 
m ore effective the brake, the greater the wear of both 
shoe and tire. The same principle of efficiency applies 
to the comparative cost of the two materials. The 
wrought iron shoe h as a longer life, and,  independent 
of the work performed ; is cheaper, but when the actual 
braking power furnished by each is taken into account, 
<last iron is the most economical. 

As to amount of surface, the American Company ave
rages 60 sup. in. ; two replies give a maximum of 88 in. 
and one a minimum of 36 in. , or a difference in length 
varying from 22 in. to 9 in. The Eames Company say 
they favor the greatest length of shoe that can be con
veniently applied. The longer the shoe, the l ess freq uent 
the replacement ; the frictional resistance being the 
same whatever the length of the shoe, the greater the 
surface of the shoe, the greater the distribution of the 
wear and consequent life of the shoe. The same prin 
ciple applies also to the thickness of the shoe, the thicker 
the greater the durability. As a m atter of practice, 
having regard. to all these points, we make our shoes of 
a length equal to three-fourths of the radius of the 
wheel. Our experience is opposed to the use of chan
neled shoes, because of their l iability to cut into th e 
tire. But it is an advantage to have shoes fixed 
well over the flanges, and five replies indorse this lat
ter statem ent. . , . . .. 

Nc_ Fire Damp Indicator. 

At a recent meeting of the P��ical Society, Lon
don, the following, by Messrs_ Walter Emmott and 
William Ackroyd, was read : The Royltl COIll mission 
on Accidents in Mines point out in their recently 
issued report, as a serious objection to the use of the 
electric light in mines, notwi thstanding its many 
great advantages, that the light of an incandescen t  
lamp, being produced within a vacuum, cannot ad
mit of any device for the indication of firedaXlp, 
such as is given by the Davy, for example. The 
present apparlttus is the �l1tcome of an attempt to 
overcome this difficulty. It consists of two incan
descent lamp;, · one with colorless and the other with 
red glass, and the circuit is so arranged that in an 
ordinary atmosphere the colorless lamp alone shines, 
but in firedamp ihis goes out and the red one is 
i lluminated. This is effected in a simple manner by 
the motion of a mercury contact occupying the lower 
part of a curved tube, one end of which i s  open and 
the oth er connected with a porous pot of unglazed 
porcelain, the motion of the mercury being due to the 
increased pressure in the porous pot occasioned by 
diffusion. 
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VOLCANIC ERUPTIONS IN NEW ZEALAND. 

'rhe details of the terrible eruption in New Zealand 
during the month of June, which have just been re
ceived, show it to have been one of the most disastrous 
on record. The volcanic disturbances were confined 
to North Island or New Ulster. This has an area of 
about 44,000 square miles, or almost equal to that of 
the State of New York. It is the second largest of the 
group. About one-tenth of the surface is covered by 
mountains, the highest peaks of which are either act.
ive or extinct volcanoes. The northern part of the 
island is noted for the extreme beauty of its scenery, 
the Auckland lake district being a favorite resort for 
tourists. The greatest volcanic activity seems to have 

WEDGE PARADOX. 

been felt in this part of the island. At Tauranga, on 
the Bay of Plenty, violent earthquakes followed each 
other in rapid succession on the morning of the 9th of 
June, and were accompanied by showers of fine dust. 
In the neighborhood of Rotona, the severity of the 
shocks was such that many believed the islan� would 
sink into the sea. 

The sensation experienced is said to have been fear
ful beyond description. After the first shock, the in
habitants rushed frantically about in all directions. 
With the \Second shock the entire country was illumin
ated by the volcanic fires. Mount Terrawerra, on the 
shore of the beautiful lake of .that name, was the first 
crater to break forth, but in a short time the entire 
Paersa range was in a state of active eruption, hurling 
lava and stones over the surrounding country. The 
extinct volcano of Ruapehn, which rises to a height of  
9, 100 feet near the center o f  the island, resumed its 
activity for the first time in tradition. The scene was 

J citutifit )mtticlu� 
two days, turning day into night and totally destroying 
a large number of native vil lages. Wairoa was cover, 
ed to a depth of ten feet with dust and ashes. 

The loss of life was considerable, and included a 

number of English residents. Those of the natives 
who escaped were driven frantic with terror. Many 
were burned alive by the volcanic dust and scorire. An 
old Maori chief had a remarkable escape. He is stated 
to have been dug ont alive after an imprisonment of 

104 hours. · The destruction of the pasture by the dust 

and mud was so extensive that many cattle have been 
starved, and great distress exists throughout the entire 
lake district. Nearly all vegetation has been blasted 
by the poisonous vapors, dust, and the mud of blue 
clay ejected from the volcanoes. The aspect of the 
country has been changed, and several of the lakes 
been transformed into mud baths. Many of the build

ings which escaped being buried have been crushed 
by the weight of the falling mud. 

The effects of the eruption were felt for some distance 
at sea. The steamship Southern Cross, bound for 
Auckland, experienced an almost fatal downfall of 
dust on the morning of June 10, the day following the 
earthquakes. From 5 to 10 o'clock there was complete 
darkness, and balls of fire constantly played around 
the mastheads. The men being unable to stand the 
blinding showers of dust, the vessel was put about and 

stood away to the north , but it was not until 11 o'clock 
on the following morning that the dust was left be
hind. 

. I .  � . 

WEDGE PARADOX AND FALLING AND PROJECTED 

BALL. 
T. O'CONOR SLOANE, PH.D. 

The general action of a wedge is well known. It 
forces apart surfaces between which it is driven. If, 
on the other hand, it has smooth sides, the reciprocal 
action may take place. When placed between two 
opposing faces that are pressed together by a constant 
force, and left to itself, it may, by their action, be vio
lently expelled. 'rhe schoolboy's trick of shooting an 
orange seed from between his finger and thumb by 
compressing it violently, so that it flies out, is a good, 
though not very refined, illustration of this principle. 
The slippery sides of the seed help the action . Holmes 
also alludes to it in describing the toughness of the 
" settler's elm :" 

. .  The wedges lIew from between its lips, 

Their blunt ends frizzled like celery tips. " 

The reciprocal has come to be as well recognized as 
its original. 

If, however, a wedge is placed between two surfaces 
that constantly tend to approach each other, and the 

conditions are so arranged that when the wedge moves 
apparently the wrong way the surfaces will come closer 

together, then the wedge will act in this paradoxical 
manner. 

57 
drawing must be provided, and also two cylinders or 
rollers. Cotton spools, or even two pencil� , may be used 
as rollers. The &.pparatus is n o w  put together as shown 
in the illustration . The wedge is introduced between 
the hinged boards, a roller being placed above and be
low it. It is placed so far within their opening that 
the angle that the boards make with ea.ch other is 
greater, or of more degrees, than is the angle of the 

FALLING AND PROJECTED BALL. 

wedg-e. The thin end of the wedge, supported in one 
hand, projects outwa.rd from the opened boards, and 

pressure is  applied t.o the uppermost one. In accordc 
ance with general rules, this, it  wou ld sp,em, should 
draw the wedge in ward. B ut, on the contrary, it will 
be found that it drives it outward , in opposition to the 
normal movement. The latter is forced outward, so 
that its th icker parts are brought between the rollers. 

The ordinary action of the wedge is complicated by 

the im'lination of the boards to each·other, and by the 
rollers. If the angle included between the boards is 
greater than that between the sides of the wedge, then 
the boards will approach more by the rollers moving 
outward, than the wedge in corresponding movement 
can drive them apart. The consequence is  that the 
rollers move outward, carrying with them the wedge, 
and, until the angles . become eq ual ,  the motion con
tinues, the algebraic sum of the .wedge and roller ac
tion indicating an approach of the opposing faces. 

TERRAWERRA LAKE AND MOUNTAIN, THE SCENE OF THE RECENT VOLCANIC ERUPTION ni" NEW ZEALAND. 
one of awful grandeur. The land for an extent of 120 
miles in length by 20 in breadth was one mass of flame 
and hot crumbling soil. Dense volumes of smoke 
made luminous by the reflection from the fiery cra
ters hung heavily in the air. Showers of dust, having 
a strong sulphurous o·dor, continued to fall for nearly 

The conditions may be obtained by the arrangement 
shown in the cut. Two pieces of wood are hinged to
get.her, EO as to open and shut like a book. A at-rip of 
leather answers as well aA a hinge. These are to repre
sent the surfaces that tend to approach each other. 
A wedge of . about the proportioi16 of the one in the 

When the angles become equal, the conditions of repose 
are reached. 

This action of the wedge when seen appears most 
curious. It is a good illustration of the short road to 
truth that is often afforded by experi ments. 

The other cut shows Po silnple apparatus for exhibiting 
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one of the laws of projected bodies. If a body is pro- began his new employment. The lad was intelligent 
jected or thrown in a horizontal direction, it will take and industrious. Manager Brooks had an old telegraph 
no longer to reach the ground than one that is drop- instrument fitted up in the office, and when the mes
ped at the same moment. Thus; if two marbles are senger boys were not engaged he showed them on this 
simultaneously released over a level floor, and if to one how to tick out the Morse alphabet. With this instruc
of them a strong horizontal impulse is given, so as to tion young Carnegie soon became a tikillful operator. 
throw it a considerable distance, both will reach the Thomas A. Scott was at that time Superintendent of 
ground at the same instant, although one travels a the Pennsylvania "Railroad in Pittsburg. He had a 
much greater distance than does the other, and they telegraph instrument rigged up in his office and 
will make but one sound as they strike, provided all wanted some one to manipUlate the key. Manager 
the adjustments are correct. Brooks recommended young Carnegie, and he was em-

A board about ten inches long and five inches wide is ployed. He showed such aptitude in managing the 
mounted on two pieces, one at each end. On its for- movement of trains by telegraph that he was trans
ward end, at one side, a little platform or trap door, ferred to the superintendent's office in Altoona. There 
two inches square, is hinged. An India rubber band he continued to attract the attention of Thomas A. 
extends diagonally from the outer corner of this trap Scott, and was rapidly pushed along. He was given 
door downward to the main piece. Thus the door is opportunities to engage in some coal and oil specula
drawn strongly downward. With a center bit a hole is tions that were successful, and afterward made money 
made partly through the platform. The end of the i from the first sleeping cars that were built. -Philadet

board at its other side is free. On its upper surface, phia News. 
running back from this plate, two strips are secured, ------.......... ,....., •• ------

making a groove about an inch wide. Within this a A Sacrificial Stone near St. PaUl. 

block of wood, two inches long, slides, fitting closely, BY H. C. HOVEY. 

but moving with little friction. A band of India rub- The ancient altar about to be described has not been 
bel' is fastened to and extends forward from its front hitherto mentioned in any published account, so far as 
end, and is secured to the board near its front. I know, although it can hardly have altogether escap-

These two parts are intended to receive two marbles. ed notice in the local papers. Yet it gives its name, 
One rests on the trap door. The hole gives it a good . .  Red Rock, " to one of the landing places where the 
resting place. The other runs in the groove in front of Mississippi steamboats have touched ever since they 
the movable block, and can be discharged by it a dis- began to run on the upper portion of that longest of 
tance of ten feet or more. A wire catch is arranged so rivers. Formerly there was a flourishing mission here, 
as to hold up the tra.p door, but is released when a ball i sustained by the Methodists ; and with that fact in 
is thrown from the groove. Its arrangement is clear i mind I made inquiry for the veteran who had it in 
from the cut. charge, Rev. Chauncey Hobart, from whom the facts 

The catch is set so as to hold up the trap door, now given were principally obtained. 
and a marble is placed thereon. Another marble is This pioneer came on the field before the settlement 
placed in the groove, the block being previously of either St. Paul or Minneapolis, and retains a vivid 
drawn back. The marble rests in front of and in recollection of many interesting events, which it is to 
contact with the sliding block. It is well to have a be hoped he may yet publish in some permanent form 
trigger arrangement for holding the block in place, and before his useful career is ended. According to him, it 
for releasing it when all is ready. Such can easily be was the custom among the Sioux to worship the bowl
devised by any one. The apparatus being firmly se- del'S that lie scattered among the hills and valleys and 
scured and perfectly horizontal, the block is released. here and there on the prairies of this region. " When a 
It shoots the marble in front of it across the room. Dakota was in perplexity or distress, and desired de
As the marble leaves the groove it touches the catch liverance from some impending danger, it was his cus
and releases the trap door. The elastic band jerks tom to clear a spot from grass and brush, roll a bowl
this down, so that the other ball falls vertically and del' upon it, streak it with red paint, deck it with 
perfectly freely ' from the platform. If no elastic feathers and flowers, and then pray to it for needed 
were used to pull the trap down, the ball would help. 
be retarded in its pulling. If the adjustments are Usually, when a stone had thus served its purpose, it 
correct, both balls will strike the floor together, mak- was no longer regarded as a sacred object, but might 
ing only one report. be disposed of in any way that suited the savage whim. 

This is more than an illustration of a law of pro- But the peculiarity of the sacrificial stone now de
jection. It also illustrates the fact that different scribed is that from generation to generation it was a 
forces act on a body irrespective of each other. Thus shrine to which pilgrimages were made and where of
the action of gravity is exerted to an equal extent on ferings were laid. Its Indian name was " Eyah Shah, "  
both balls, though one i s  perfectly free and the other which simply means Red Rock, and i s  the same term 
is acted on by a strong horizontal force. It may by which they designate catlinite, or the red pipe 
be used as an example of a broad principle of nature I clay. Th.e st�ne itsel� is not naturally red, as I found 
which is enunciated in one of Newton's laws of · on exammatlOn, bemg merely an extremely hard 
forces. specimen of hornblende-biotite-granite, quite symme-

In the last issue of this paper, collision balls of trical in shape, about five feet long and three feet in 
easy const.ruction were described. No attempt was its greatest width. 
made to give all the phenomena that they could be The Indians also called it " Waukan," or a mystery, 
made to present. One very pretty experiment may and had strange speculations as to its origin. It lies on 
be noted here. Three balls are hung about half an a weathered ledge of limestone, and evidently has not 
inch apart. The center one is then started into os- been moved since left there by the ancient forces that 
cillation. This must be done carefully. As soon as brought it as a trophy from some granite range. But 
it begins to strike the side balls, it is left to itself, the Dakotas looked no farther than to an adjacent hill, 
when a most curious sound, almost musical in its about two miles distant, down whose sides, as they 
time, is produced by the click of the balls. Many said, they could trace the path along which, self-im
other variations will suggest themselves to any one pelled, it had rolled to the river bank. The particular 
experimenting with them. As an improvement in clan of the Dakotas that claimed this rude altar was 
the method of suspension, the substitution of ciI'cu- known as the Mendewacantons, although, being but 
lar pieces of leather for the straps has been sug- two miles below the village of the Kaposia band, it 
gested. Before pasting the disks on the balls, they was to some extent resorted to by them likewise. 
may be pierced with a needle in and out near the cen- The hunting ground of the clan was up the St. 
tel', and the thread so carried through. Then they Croix River, and invariably before starting on an expe
may be put in place, and a better attachment than the dition they would visit Eyah Shah and leave an offer-
one described will be the result. ing of gayly painted feathers, or a duck,' or goose, or a 

• • • , •. slice of venison, and after a few simple ceremonies 
AndreU' Carnegi e. they would go on their way. Bllt twice a year the clan 

David Brooks was manager of a Pittsburg railroad would meet more formally, in order to paint the stone, 
office when a boy named Andrew Carnegie was a mes- which they did with vermilion, or, as some say, occa
senger in it at a salary of $3 a week. The boy had just sionally with the blood of their enemies, which had 
arrived with his father and mother from Scotland, the been saved up for that "purpose. When the painting 
land of his birth. That was a very little more than 36 was done, they would trim the bowlder with flowers 
years ago, yet to-day he is the famous millionaire iron- and feathers and other ornaments, and dance around it 
monger of Pittsburg. Andrew Carnegie has said : " I  before sunrise, with chants and prayers ·for success 
owe my rise in life to a game of checkers. " I will ex- from the spirit of the mysterious rock. 
plain to you what that remark means. The last occasion on which they were known to have 

The elder Carnegie was a moulder in a pottery. Like thus visited Eyah Shah was in 1862, prior to the te&i
many Scotchmen, he was exceedingly fond of playing ble massacre that occurred in August of that year, 
checkers. In Pittsburg, at that time, waB a well known and which is II, matter of history. Since that date, how
ale house, in one room of which those who loved to ever, the stripes of red paint have been renewed, the 
play checkers were wont to assemble. Among them were " last coat having been applied as recently as three years 
Carnegie and Brooks, and in this way the two men be- ago-although my suspicIons are that the work was 
came acquainted. Carnegie's son also came there at done by white men desirous of perpetuating the inter
times with his father, and he, too, tested David Brooks' esting features of this ancient object of worship. Others 
powers at draughts. One day the elder Carnegie re- with a different spirit have drilled a hole in one side, 
marked that he did not know what to do with his son. for the purpose of putting in a blast, by which it 
" Send him down to my office, and I will make a mes- should be destroyed. I counted the painted stripes 
senger boy of him," said Mr. Brooks. The next day he encircling the rugged rock, and found th,em . twelve in 

[JULY 24, 1 886. 
number ; each being about two inches wide, and the 
spaces between being from two to six inches wide. By 
the compass Eyah Shah lies exactly north and south. 
It is located just twelve paces from the present river 
bank. The north end is ornamented by a design re
presenting the sun, and a rudely drawn face sur
rounded by fifteen rays. While · mentioning these lat
ter particulars, I do not attach much importance to 
them, because there is no proof that these existIng 
markings were made by the Indians. Eyah Shah is 
about six miles below St. Paul, and is easily reached by 
boat or by rail. 

�'�--------4��4 •• 41"'.�---------
Greek quarrying. 

You well know, writes W. L. Granville in the .A1·chi
tect, London, of the predilection of the Greeks for con
structing with large sized blocks of marble or stone. 
They were extracted from the il.arl.Jlza, or quarries, in 
the following manner : 

In order to procure the square stones-after the top 
and front faces of a given mass of the rock in the 
quarry had been brought to a plain surface-incisions, 
usually from 4 to 5 inches wide, were made on the top 
surface, marking out the boundaries of the intended 
size of the block. These incisions being continued 
down to the required depth of the block, there re
mained nothing more to be done than to separate it 
from its lower bed, which operation was performed, as 
there is every reason to think, by the expansion of 
wooden wedges saturated with water. The cylindrical 
courses for the shafts of the columns were extracted (as 
may be observed at the quarries of Selin us, in Sicily) 
by means of a circular passageway, 2 ft. 8 in. in width, 
being hewn out of the rock, and taking the entasis 
of the intended column, thus leaving an insulated mass 
of stone in the center the exact shape and size of the 
required shaft. I should here add that the stone col
umns of every temple occupy almost invariably the 
same relative position in the building which they oc
cupied in the quarry. 

This circular mass of stone has now, like the square 
blocks, only to be lifted froUl its lower bed ; and the 
method employed, which, from the examination of the 
quarries at Selinus, can be no longer doubted, bears 
me out in a conjecture I had previously made on the 
square blocks. A hole or deep incision, wedge-shaped, 
was made in the lowest part of the insulated cylinder, 
in the direction of its center, but considerably to one 
side, for reasons which will be obvious to you. Into 
this hole, I presume, a wooden wedge was inserted, 
which was saturated with water, and which being suf
fered to expand while in that position would, at no 
great distance of time, heave up the mass, on the same 
principle applied to the splitting of slate and millstones 
in France, and so separate it in the direction of its bed. 
Nothing, I think, appears more likely, from the con
sideration of the facts observed at Selin us, than that 
such was the method employed ; and since I see from 
my memoranda that I observed the branch of a shrub, 
not one inch in diameter, which by its growth in a 
crevice of the rock had split a mass of stone weighing 
about fifty tons, I can readily conceive that the small 
orifice with its wooden wedge would have been suf
ficient to loosen the required mass. 

.. 4 . '  .. 
Li2:htnlng Stroke In the R"ck y Mountalnll. 

The curious case of G. S. Edwards, who was struck 
by lightning while crossing Iron Hill, at Leadville, 
Colorado, on July 4, is attracting considerable inter
est among scientific men. After the flash, Mr. Ed
wards remained unconscious for fifteen minutes be
fore receiving assistance. The lightning struck him 
on the left cheek, and after knocking out a number 
of his teeth passed diagonally  across the breast to the 
right side. It then descended the body to the foot, emerg
ing from the right boot. It passed entirely through the 
foot, leaving a hole similar to that made by a bullet. 
The clothing was torn into fragments, particles"be
ing found a distance of two hundred feet. Both of 
the boots were entirely destroyed, and one of them 
carried sixty feet away. The ground where the man 
was standing was torn up for a considerable distance. 
The course of the electric current along the body was 
marked by a black and red streak one and a half inches 
wide. The worst effect of the streak seems to have 
been on the lungs. A severe hemorrhage was pro
duced, by which a quart of blood was lost. In ad
dition to these injuries, the surface of the body was 
almost covered with blisters, the result of ugly burns. 
This, we believe, is the first authentic record of a 
person being injured by lightning at an elevation of 
10,500 feet. It is remarkable such severe internal in
juries were not followed by death. 

.. .  e . _ 
A }tlagnellium Torch. 

At a recent meeting of the Pharmaceutical Society, 
a cylinder of magnesium 10 in. long was shown by 
Messrs. Hopkins & Williams. When produced in a 
dense and massive form, such as this, there is less ten
dency to rapid combustion when burning. Magnesium 
torches are now used in Germany for the illumination 
of mines. The cost of the metal in London is now 
about $7.5.0 per pound. 
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ENGINEERING INVENTIONS. I wear of �he driving shoulders, and to couple or uncou· 

A guard for railway cars has been pat- pie readily. 

ented by Mr. Robert J. Gillham, of Orlando, Fla. This A method of casting car wheels is the 
invention covers a novel form of light metal guard, to subject of letters patent reissued to Mr. William Wil· 
be attached to the tops of railway cars at each end, to mington, of Toledo, O. The distinctive feature of the 
prevent smoke, dust, and cinders from passing down invention consists in imparting rich ferro·manganese or 
between the cars when they are in motion, and also to its equivalent to molten chill hardening cast iron at or 
shield and protect the platform from rain and snow. about the time it is first eutering the mould of a car 

A balanced slide valve has been patent- wheel, and at a later period im�arting greater quantities 

d . . AI h C't P It 
of ferro·manganese to the fiowmg metal, the ferro·man· 

e by Mr. ":iIIIam Jackson, of �eg �ny I y, a: ganese being finely powdered or granulated, and melted 
has a seat WIth apertures on OpposIte SIdes commuUlcat· and disseminated by the inherent heat of the iron pour. 
iug with the live steam passages, and spring valves for ing from the ladle and thus vary the quality of the iron 
closing said apertures, with slide valve in said seat, so in different parts �f the wheel. 
balanced as to work easily and fit snugly even when 
it wears down, without being disturbed by back pres· 
sure, the invention being an improvement O!l a slide 'XBusiness a:na r,JPersona:l. 
valve formerly patented by the same inventor. 

• • •  
AGRICULTURAL INVENTIONS. 

A planter and manure distributer has 
been patented by Mr. David C. Bullard, of Elberton, 
Ga. It is a device designed to be drawn over the field 
by teams to sow seeds and to distribute fertilizers, such 
as guauo, at the same time, or to plant the seeds and 
drop the fertilizer at different times, the single machine 
being adapted for both purposes. 

A potato digger has been patented by 
Mr. William J. Davis, of Pittston, Pa. Its construc· 
tion is such that the digging mechanism can be readily 
adjusted to work at a greater or le.s depth iu the 
ground, and can be readily thrown into and ont of gear, 
the teeth entering the ground easily and carrying the 
potatoes over the shaft to drop them upon the ground 
at the rear of the machine. 

A sulky plow has been patented by Mr. 
Frederick T. Miller, of Fredericksburg, Va. The tongue 
is readily adjustable at such angle as desired, aud there 
are right and left hand plows, either of which may be 
lowered into operative position, and at the end of the 
furrow, when the plow is turned to return across the 
field. the other plow may be lowered, so that the earth 
from each furrow is always turned by the mouldboard 
in one direction. 

• • •  
MISCELLANEOUS INVENTIONS. 

A shaft tug has been patented by Mr. 
John Fischer, of Louisville, Ky. The inveution con· 
sists of a peculiarly constructed metal frame, and the 
combination of t.he same with other parts, to make a 
simple, strong, and durable shaft tug. 

A hand truck has been patented by Mr. 
Charles Walter, of Brooklyn, N. Y. It has a swiuging 
frame carrying a third wheel, whereby it can be readily 
transformed from a two wheel to a three wheel truck; 
aud the tongue can be used in a vertical or horizontal 
position. 

A compound for cleaning boilers has 
been patented by Mr. William S. Baskin, of Corning, 
N. Y. 'l'he componnd consists of saltpeter and white 
vitriol mixed together in certain proportions, for loos· 
ening old and hard scale and preventing the formation 
of new scale in the boiler. 

A barrel roller has been patented by Mr. 
Thomas B. Dittrick, of East Tawas, Mich. It consists 
of.two pairs of rollers monnted on curved arms and 
connected with a suitable handle, the rollers being 
adapted to bear against the .ides of the barrel, and move 
it forward, when they are pushed by the handle, by con· 
tinuous forward pressure. 

An animal bit has been patented by Mr. 
Willard D. Harmon, of Beloit, Wis. It has opposite 
parallel side bars, connected by ('ross bars concaved 
from the lower side of the bit, and resting on the ani· 
mal's tongue, which is held between the side bars, the 
object being to correct the habit of the animal of hold· 
ing the tongue out of the mouth. 

A sash holder has been patented by Mr. 
Moses C. Hargrave, of Wilmington, N. C. This inven· 
tion relates to sash holders in which spring·actuated 
pnlleys are employed to bear against the edge of the 
sash as � substitute for cords and weights, and combines 
with the pressure pulleys a lock which presents no ob· 
struction when the sash is nnlocked. 

An oil can has been patented by Mr. 
Henry E. Wolcott, of Syracuse, N. Y. Its construction 
is such that the top and cover may be conveniently reo 
moved for cleaning the can, while the top serves as a 
support for cnps and measures, and throngh it projects 
the pnmp, the construction being simple and snch as 
can be furnished at light cost. 

A middlings purifier has been patented 
by Mr. Richard A. Rew, of Pomeroy, Wash. Ter. This 
invention relates to middlings purifiers having vibrating 
sieves through which the middlings are passed, and 
covers various details for improving the efficiency of 
the machine, and by which it is made to occupy less 
fioor space than the machines at present in nse. 

A process of treating tobacco has been 
patented by Mr. Goldsborough Robinson, of Louisville, 
Ky. It consists in first fiooding the leaf tobacco with 
hot and then with cold alcohol, applying pressure to 
exclude the surplus spirits, and then fiooding the leaf 
momentarily with cold water and drying, to improve 
the quality and color of the tobacco. 

A fence post has been patented by Mr. 
Jay L. Quackenbush, of Portland, Oregon. It is made 
of plate metal, rOlled, pressed, or cast, with a notched 
fiange on one side to receive fence wires, and its bot. 
tom part is formed like a gimlet, to enter the ground 
easily, the screw being sharpened so as to compress, 
rather than lift, the earth around the threads. 

A clutch coupling has been patented by 
Mr. Benjamin F. Applegate, of New Albany, Ind. It is 
made of two half sections which are counterparts of 
each other, adapted to interlock, each formed at its 
acting face with two annular series of driving faces, 
with other novel features, it being intended to drive 
both ways without backlash, automat ically take up the , 

The charge for Insertion under this head is One Dollar 
a linefor each insertfhn ; about eight words to a line. 
Advertisements must be received at pulilicatfhn ojJI.ce 
as early as Thursday morning to appear in newt is8!Ui. 

For Sale-The Kimball Pearl Barley and Oatmeal 
Mills. Established iu 1847. Located In the city of Water
town, N. Y. Good water power and trade. M. H. 'Kim
ball, Watertown, N. Y. 

Referring to article on Type Writers, July 10, send to 
Thos. Hall, 853 B'way, N. Y., for latest Improvements. 

For Sale-Fancy Brass Goods mfg. business. Lathes. 
presses, etc. F'or particulars, address If. W., care of M. 
C. Weil, Sun Building, New York. 

' 
Emery Wheels of nnusually superior quality for wet 

grinding. The Tanite Co., Stroudsburg, Monroe Co., Pa. 

A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 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 catalollue 
now ready. 

Nickel Plating.-Sole manufacturers cast nickel an· 
odes, pure nickel salts, polishing compositions, etc. $100 
"LAttle Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the Dew Dip Lacquer KristaIine. 
Complete outfit for plating, etc. Hanson, Van Winkle & 

Co., Newark, N. J., and 92 and 94 Liberty St., New York. 

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. 
Send for catalogue of SCientific 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 im
proved forms of Pumping Machlnery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New lIaven, 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 other 
foreign patents may also be obtained. For instructions 
address MUnn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

Grimshaw.-Steam l!Jngine Oatechi8m.-A series of 
thoroughly Practical Questions aod 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. 18mo, cloth, $1.00. For sale by 
Munn & Co., 361 Broadway, N. Y 

Curtis Pressure Regulator and Steam Trap. See p. 142. 
Supplement Catalogue.-Persons in pursuit of infor· 

mation of any special engineering, mechanical. or seien" 
tlfic subject, can have catalogue of contents of the SCI
ICNTIFTC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLICMICNT contains lengthy articles embracing 
the whole range of engineering, mechaniCS, and physica1 
science. Address Munn & Co .. Publishers, New York. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

Nystrom's Mechaaics.-A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E .. 18th edition. revised and greatly enlarged, plaus. 
12mo, roan tuck. Price, $3.50. �'or sale by Munn & Co., 
361 Broadway, New York City. 

Hercules Lacing and Superior Leather Beiting made 
by Page Belting Co., Concord, N. H. See adv. page SO. 

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

We are sole mannfacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos I!oods of all kind.. The Chalmers-Spence Co. 
(19 East 8th Street, New York. 

Umversal & Independent 2 Jaw Chucks for brass work, 
both box & round body. Cushman Chuck Co., Hartford,ct. 

Steam Hammers, Improved Hydraulic Jacks, and Tnbe 
Expauders. R. Dudgeon, 24 Columbia St .. New York. 

60,000 l!Jmersoo'8 1886 W- Book of snperior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co .. 112 Uberty St .. New York. 

" How to Keep Boilers Clean." Send yonr address 
for free 88 page book. Jas. C. HotchkiSS, 93 John St., N. Y. 

Barrel, Keg, Hogshead, StaveMach'y. See adv. p. 886. 
Astronomical Telescopes, from 6" to largest size. Ob· 

servatory Domes, all sizes. Warner & Swasey, Cleve" 
land, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Advice to Oonsumptive8. 
On the appearance of the first symptoms-a. general de
bility, loss of appetite, pallor, chilly sensations, followed 
by night sweats and oough-prompt measures for relief 
should be taken. Consumption Is sc"01ulous disease of 
the lungs ; therefore use the great anti-scrofula or blood 
purifier and strength restorer-Ur. Pierce's U Golden 
Medical Discovery." Superior to cod liver oil 8S a nutri. 
tive, snd uDsllrpassed as a pectoral. For weak lungs. 
spfttlng of blood, and kindred alfectlons, It has no equal. 
Sold by drugglsta the world over. For nr. Pierce's to Treatise on Consumption," send ten cents in stamps to 
World's DIspensary Medical Association, Bulfalo, N. Y. 

HINTS TO CORRESPONDENTS. 
NaiDes 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 paJ,(e or number of question. 
Inq uirlea not answered iu reasonable time should 

De repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

SclentUic American Supplements 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. 

(1) F. E. S. asks how to make amber 
varnish to varnish violins. A. Take of amber 3 ounces, 
benzol 50 ounces; heat the amber in a closed vessel to a 
temperature of 570° Fah. When it begins to soften and 
swell, giving off white fumes, then dissolve in benzol ; 
amber is also soluble in chloroform. The gum may 
be purchased from any dealer in gums in New York 
or other large cities. 

(2) E. W. T. asks if what is known as 
silkworm gilt, nsed as leader on trout line, is made of 
the same. A. Yes ; and is imported principally from 
Spain. 

(3) J. E. W.-We know of'nothing that 
can be added to shellac to increase its adhesiveness. 
It does not have any odor bv itself. In the manufac· 
ture of shellac varnish, the gum should be dissolved in 
ethyl alcohol, bnt frequently methyl alcohol is substi· 
tuted on account of its cheapness, although it has an 
exceedingly disagreeable odor. 

(4) A. C. R. writes : 1. Can you recom
mend me a lI;ood rubber cement ? I wish to cement 
leather together, t.he cement to be waterproof, to resist 
oil, and the leather to retain its elasticity after press· 
ing. A. Dissolve gutta percha in bisulphide of carbon; 
shave off the edges of the leather, and pour on the 
cement; allow to evaporate to dryness. Then put the 
two faces together, previously heating thoroughly, and 
press until cool. 

' 
(5) G. F. asks the best kind of a vessel 

to make liquid gold in, for potter's use. A. Either a 
glass or a porcelq,in vessel will answer. 

(6) W. J. M. asks how papier mache is 
made to stand the action of water. A. Coat with a 
mixture made by fusing together equal parts of pitch 
and gutta percha, to which is added two parts of lin· 
seed oil containing five parts of litharge. Continue the 
heat until the ingredients are nniformly commingled, 
and apply warm. 

(7) J. D. H. desires a recipe for the 
manufacture of a white ink that can be used in a ruling 
pen as India ink is used. A. Mix Chinese white with 
water containing enough gum arabic to prevent the im· 
mediate settling of the substance. Magnesium car· 
bonate may be used in a similar way. They must be 
reduced to impalpable powder. 

(8) R. L. H. alilks what will polish nickel 
plated goods after becoming black and not worn. A. 
Use rouge on a rag with a little oil ; also see the scour· 
ing paste given in answer to query No. 20, in SCIEN' 
TIFIC AMERICAN of May 2, 1885. 

(9) J. W. O. writes : 1. I have some gold 
coin dissolved in aqua regia ; how can I recover it so 
I can seU it ? A. The gold may be precipitated by 
means of iron sulphate. 2. Will you give a recipe for 
making phosphorescent paint ? A. See " How to Make 
Luminous Paint," in SCIENTIFIO AMERICAN SUPPLE· 
MENT, No. 249. 3. Also one for making illks that will 
fade out in fonr, six, or eight weeks. A. See the article 
on h Inks," in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
157. 4. What is the specific gravity of gold and sil· 
ver coin ? A. The specific gravity of gold is 19'50, that 
of silver 10'50, and that of copper, which is an alloy of 
silver coin, 8'788. 

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

more than ODe hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. In 
addition to our faCilities for preparing drawings and 
specifications qnickly, the applicant can rest assnred 
that his case will be filed In the Patent Office without 
delay. Every application, in which the rees have been 
paid, is sent usually 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 Bources. A synopsis of the pa
tent laws of the United States and all foreign countries 
may be had on application, and persons contemplating 
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 conducting the business. Address MUNN & CO., 
office SCIENTIFIC AMERICAN, 361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent oC the 

United States were Granted, 

July 6, 1886, 
AND EACH BEARING THAT DATE. 

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

Acid, making sulphuriC, J. Hughes . . . . . . . . . . . . . . . . . 345,140 
Alarm. See Burglar alarm. Door alarm. 
Alarm lock, W. G. Bennett. . . . .  .. . . . . . . . . . . . . . . . . .  3«,806 
Amalgamator, J. Wilkins . . . . . . . . . . . . . . . . . . . . . . . . . . . 345.096 
Animal bit, W. D. Harmon . . . . . . . . . . . . . . . . . . . . . . . . . .  345,051 
Animal trap, C. Bruckart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,939 

59 
Anlmaltrap, H. J. Seymour . . . . . . . . . . . . . . . . . . . . . . . . .  3«.91» 
Awning, removable and adjustable. H. W. Smith. 845,183 
Axle lubricator, C. Crandall . . . . . . . . . . . . . . . . . . . . . . . . . .  34li,213 
Axle lubricator, car, I. �'rechette . . . . . . . . . . . . . . . . . . . 34li,228 
Bakinli'C powder mixer. C. Anderson . . . . . . . . . . . . . . . . . 34c,204 
Balance. spring, H. Haerter . . . . . . . . . . . . . . . . . . . . . . . . . 34li,0<I9 
Ball joint coupler, J. P. & C. L. Miller . . . . . . . . . . . . . . 844,918 
Bar. See Metal bar. 
Barrel roller, P. B. Dlttrick . . . . . . . . . . . . . . . . . . . . . . . . . .  345,084 
Basin, catch. J . V. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . .  345,115 
Battery. See Electric chain battery. 
Beer cooling apparatus, H. C. Johnson . . . . . . . . . . . .  34b,059 
Bell, electric, E. Carhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,940 
Bell, gong, E. C. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345,101 
Beits, machine for coating emery, S. J. Smlth . . . . .  34li,083 
Bit. SAe Animal bit. 
Block. See I<'uel block. 
Board. See Ironing board. 
Boiler cleaner, automatic, H. lSims . . . . . . . . . . • . . . . . . .  344,925 
Boiler furnace. portable steam, W. J. 1<'. Liddell . . 344,970 
Boilers, compound for cleaning, W. S. Baskin . . . . .  345,206 
Boilers, making lead lined. G. R. Noble . . . . . . . . . . . . 845,168 
Boring machine, G. W. Montgomery . . . . . . . . . . . . . . . .  1W4,976 
Bottle, J. Canan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345,112 
Bottle stopper, F. Mcllvenna . . . . . . . . . . . . . . . . . . . . . . . .  345,160 
Bottle st.opper, T. C. Merz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1W5,249 
Box. See Stuffing box. 
Box fastener, J. A. Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,875 
Brncket. See Lamp bracket. 
Brake. See Car brake. 
Brass rod H.nd tubing, W. T. Mersereau . . . • . .  · . . . . . . 844,84:7 
Bretzels tlnd crackers, apparatus for treating, D. 

F. Staulfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 845,136 
Bridge gate, H. Dammeyer . . . . . . . . . . . . . . . . . . . . . . . . . .  344.817 
Bridge gate, M. Kouriau . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 84.>,150 
Bridge gate, Petru & Zidek . . . . . . . . . . . . . . . . . . . . . . . . 844.8S5 
Bridges, windlass for ferry, W. L. Wright . . . . .. . . . . 345;268 
Bridge work, etc .• porous earthenware gravel for 

bedding ties in, C. C. Gilman . . . . . . . . . . . . . . . . . . . . .  345.047 
Broom attachment. W. E. Nash . . . . . . . . . . . . . . . . . . . . . 345,069 
Broom holder, C. Sandford. . . . . . . . . . . . . . . . . . . .  . .  . . .  344,869 
Buckle, A. U. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 845,082 
Buckles, machine for tonguing, H. C. Bilton . . . . . . . 844,8fN 
Burglar alarm, G. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,871 
Burner. See Gas burner. Lamp burner� 
Bustle, B. S. Reed . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  &14,860 
Button lInd holder, cuft', H. C. Croup . . . . . . . . . . . . . . .  345,216 
Button fastener, G. W. Prentice . . . . . . . . . . . . . . . . . . . . 344.853 
Button fastener, R. Sanford . . . . . . . .  . .  . . . . . . . . . . . . . .  3d,870 
Button fastening for corsets or other garments, 

fiexible, S. B. �'erris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345,037 
Cabinet lock, W. A. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,84( 
Calculator, E. P. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345,022 
Can. See Miner's can • .  Oil can. Sllipping can. 
Canal lock, J. B. Tainter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3«,879 
Canes and the like, liquid receptacle for, H. & L. 

I wan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  . . .  . . . . . .  844,966 
Cannon, pneumatic, W. A. Barliett . . . . . . . . . . . . . . . .  844.006 
Car brake, S. H. Terry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.263 
Car brake, G. Westinghouse, Jr . . . . . . . . . . . . . . . . . . . . . 345,093 
Car brake, automatic, J. B. Gathright (r). . . . . . . . . . .  10.744 
Car coupling. C. J. Brinton, Jr . . . . . . . . . . . . . . . . . . . . . .  34li,l08 
Car coupling, F. A. Casey . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,815 
Car coupling, G. F. Ells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.955 
Car coupling, C. W. Ferguson . . . . . . . . . . . . . . . . . . . . . . . 345,036 
Car coupling, G. Lal'may . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.152 
Car coupling, B. W. Swe"t . . . . . . . . . . . . . . . . . . . . . . . . . .  345,262 
Car guard, railway, R. J. Gillham . . . . . . . . . . . . . . . . .. . .  345.0<16 
Car, stock, B. C. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,833 
Cars. ventilating freight, A. Mill"r . . . . . .  - . . . . . . . . . . .  3«.848 
Card, visiting or fancy, F. C. Lounsbury . . . . . . . . . . . .  845,158 
Carpet stretcher, D. C. Burchfield . . . . . . . . . . . . . . . . . . . 3;15.211 
Carriage foot pad, Barrows & Knowles . . . . . . . . . . . . .  314,935 
Carriage shade holder. C. W. Trow . . . . . . . . . . . . . . . . .. 844,883 
Cart, dumping, B. G. Fitzhugh . . . . . . . . . . . . . . . . . . . . . . 345,225 
Cartridge, reloading, G. W. Morse . . . . . . . . . . . . . . . . . 345,165 
Carving fork, Gerard & Smith . . . . . . . . . . . . . . . . . . . . . . . 845,0<14 
Case. See Colfee case. 
Cash drawer. and register, G. Weitzel . . . . . . . . . . . . .  : . 845,092 
Cash register, W. C. McGill . . . . . . . . . . . . . . . . . . . . . . . . . .  345,247 
Cash register and indicator, Patterson & Davls. . . .  3«,982 
Caster, D. Richmond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,988 
Cam link, metal, F. Egge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!l4,958 
Chair. See Railway rail chair. 
Charcoal, manufactUring, L. S. Goodrich . . . . . . . . .  345,131 
Check hook, harness, O. C. Wightman . . . . . . . . . . . . . .  345,013 
Chimney top, A. Herendeen . . . . . . . . . . . . . . . . . . . . . . . . .  844,S:J2 
Churn, Andrews & Burnap . . . . . . . . . . . . . . . . . . . . . . . . . . . 845.097 
Churn, C. Joues . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  345.060 
Churn. G. B. Simonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sl4,999 
CbuTD, J. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,081 
Cigar holders and other articles from soluble and 

non'soluble gums, manufacturing, A. C. Lutz .. 345,248 
Clamp. See Jar clamp. 
Clapboard marker, J. F. Beebe . . . . . . , . . . . . . . . . . . . . . .  Sl4,937 
Cleaner. See Boiler cleaner. IJamp chimney 

cleaner. 
Clock, mechanical, O. RebentiBcb . . . . . . . . . . . . . . . • • • •  S44,922 
Closet. See Earth closet. Water closet. 
Coat rack, Wiegard & Erhard . . . . . . . . . . . . . . . . . . . . .. . . 345,012 
Colfee case, C. T. Luthy . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . .  845,242 
Coffer dam, mill dam. and similar works, J. B. 

Tainter. . . . .  . . . . . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  344,877 
Coffin attachment, S. O. Grover . . . . . . . . . . . . . . . . . . . . .  84UOl 
COin, mechanism for changing, W. H. Fruen . . . . . . 844,824 
Colors, producing mixed azo, C. A. Martius . . . . . . . . 844,971 
Comb. See Curry comb. 
Condnlt, und erground, R. Macdonald . . . . . . . . . . . . . . .  344,843 
Confectioner's melting bath, A. Muser . . . . . . . . • . . . .  345,251 
Corset, }j\ Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,969 
Cotton, etc., machinery for opening and cleaning. 

J. C. Potter. . . . . . . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  345,255 
Coupling. See Car coupling. Pipe coupling. 
Coupling links, manufacture of hooked, J. H. 

Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3(5,080 
Cradle, folding, O. I •. Bandy . . . . . . . . . . . . . . . . . . . . . . . . .  845,008 
Crimping machine. G. M. Ludlow . . . . . . . . . . . . . .. . . . .  3!l5.241 
Crupper press and former, E. W. Jackson . . . . . . . . . . 345.lJa 
Cultivator, wheel, W. P. Brown , . . . . . . . . . . . . . . . . . . . .  845,111 
Curry comb, W. E. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . 3!l5.1OO 
Curtain fixture, J. C. Mayer . . . . . . . . . . . . . . . . . . . . . . . . .  344,846 
Cut-01f for water pipes, automatic, W. J. Wood . . . .  345,017 
Cutter. See Feed cutter. Stalk cutter. 
Cutter head, H. S. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . 844,810 
Cyclometer, G. A. Stiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,188 
Desk attachment, W. F. E'ltz Gerald . . . . . . . . . . . . . . . .  34li.0<I0 
Desks, lock for rotating, F. A. Collin . . . . . . . . . . . . . . . .  341,fN3 
Digger. See Potato digger. 
Distilling wood, apparat.us for, J. A. Mathieu .. . . . .  844.917 
Door alarm, E. M. Hotchkiss . . . . . . . . . . . . . . . . . . . . . . .  345,136 
Door check, W. W. English . . . . . . . . . . . . . . . . . . . . . . . . . . 344,821 
Door ha.Dger. J. C. Kupferle . . . . . . . . . . . . . . . . . . . . .. . . . .  Sl4,914 
Door sill, S. E. Hayes . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,963 
Draught equalizer, J. E. Mustard . . . . . . . . . . . . . . . . .. . .  845.252-
Drawer check ana support, S. J. Fraser . . . . . . . . . . . .  345,227 
Drill. See Rock drill. 
Dyeing yarn, machlue for, E. Zillessen . . . . . . . . . . . . .  345,269 
Earth closet, W. Heap. . . .  . .  . . . . . . . . . . . . . . . . . . ... . 345.053 
Eaves trough hanger, W. H. Berger . . . . . . . . . . . . . . . . 345,102 
Eggs, preserving, J. W. McKee . . . . . . . . . . . . . . . . . . . . . .  Sl5.065 
Electric chain battery, R. N. Rockwell . . . . . . . . . . . . .  345.178 
Electric CirCUits, automatic means for opening 

and clOSing, G. F. de Solome . . . . . . . . . . . . . . . . . . . . .  844,843 
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Elect\'lo .... bway. a L. HalTis . . . . . . . . . . : . . . . .  ; . . . .. . .  344.962 1 Ufter. See Transom lifte�. , 
Electric wires. underground conductor for. J. Lifting jack. M. H. Levy .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  3U,&1 

Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.827 Light. See SldewaJk IIltht. 
Electrical distribution. system of. H. M . ·  Byllesby 345.212 Lithographer'. arm rest, J. H. Siebold . . . . . . . . . . . . . .  344.874 
Electrodes for seoondary batteries. composition I,ock. See Alarm lock. Cabinet lock. CanaJ 

for. S. L. Trippe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4.882 lock. Padlock. Permutation lock. Spring-
Elevator. See Hay elevator. Water elevator. les. lock. l.·ilI lock. Time lock. 
Elevator and carrier. M. W. Chamberlain . . . . . . . . . .  344,Ml Lock. P. Cool . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  345.119 
Elevators. control gear for. Clark & Low . . . . . . . . . . .  344.942 Loom .huttle motion. C. Widmer . . . . . . . . . . . .  ; . . . . . .  815,011 
Embroidering. G. Ehrenzeller-Hoegger . . . . . . . . . . . . 345.121 Loom. for weaving wire. filling carrier for. L. W. 
Engine. See Steam engine. Newton . . . .  o • • • •  o • •  o • •  o • •  o . o  • • •  o �  • • • • • • • • • • • •  0 • • • • • •  &6,167 
Eyeletlng apparatu •• J. S. Shannon . . . . . . . . . . . . . . . . .  344,996 Lubricator. See Axle lubricator. 
Eyeletlnlt machine. J. ·S  . .  ShanDon . . . . . . . . . . . . . . . . . . . 344,997 Lubricator, Brooks & Sweetser . . . . . . . . . . . . . . . . . . . .  344.811 
Ifabric. See Knit fabric. Woven fabric. Malt. apparatus for the manufacture of. C. Fey . . .  345.128 
Fan, P. Murray. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 344.980 Markinlf and furrowinlt machlDe. J. Flomerfelt . . .  345.042 
Fanning mill •• etc ..  air blast regulator for, R. W. Mechanical movement, C. Schlrrmeister . . . . . . . . . . 345.011 

Kirkpatrick. ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.912 Menthol cone. protected. D. Dick . . . . . . . . . . . . . . . . . . . 344.949 
]j'are register. Lake & Haines . . . . . . . . . . . . . . . . . . . . . . . . 345.151 Metal bar or plate. compound. C. B. Headly . . . . . . .  344,831 
J;'eed cutter. C. & C. A. Sllberzahn . . . . . . . . . . . . . . . . . . 345,078 Mlcro-audlphone. F. M. Blodgett. .. . . . . . . . . . . . . . . . .  345,025 
lfeed grinder. Metzger & Cooper . . . . . . . . . . . . . . . . . . . .  345.188 Middlings purifier. R.. A . . Rew . . . . . . . . . . . . . . . . . . . . . . . . 345,111 
Feed water heater. W. H. H. Knowlton . . . . . . . . . . . .  344,913 Mill. See Windmill. 
Fence post. J.  L. Quackenbu.h . . . . . . . . . . . . . . . . . . . . . .  345,075 Millstone or burr, artlJlclaJ. E. I. Heller . • . . . . . . . . . .  SI4.002 
Fences. machine for making stays for wire, C. B. Miner'. can. J. H. Enlch . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  344.966 

Brainard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.104 Mirror. window. S. A. -Phillips . . . . . . . . . . . . . . . . . . . . . 345.074 
Fenciug strip. b .. rbed, J. W. Roop . . . . . . . . . . . . . . . . . . 345,259 Mirmrs • . pivotsl support for. J. Penney . . . . . .  : . . . . .  344.854 
E·ilter. w .. ter. J.  G r .. nt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.958 Mortising. bOring. mouldlDlt. rosett� cutting. etc .• 
�'im,er for vibrating reeds. contsct. R. G. Brown .. 845.209 R. T. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . .  345.010 
Firearm. breech-loading. Hindley & �·ield . . . . . . . . . 345.058 Mortising machine. M. Rothschild. ::' . . . . . . . . . . . . . . .  344.868 
l!'ire escape. C. Brown .  . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  315,110 Motive power. �mployiDg steam for producing, 
Illre klndler. C. E. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . 814.880 M. P. W. Boulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345,026 
)'ire shield. G. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345.HI" Motor. See Watl'r motor. 
Fish hook. G. Van Normann . . . . . . . . . . . . . . . . . . . . . . . . .  04);.088 Nail flJrnace. G. Rowe . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 345.260 
Flat Iron. C. E. Hauck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345.lil5 Nail making machine. F. F. Raymond, 2d . . . . . . . . . .  344,985 
1!·lower.pots, m .. chine for washing, R. Lewl . . . . . . .  344.&12 N .. pkin ring. C. F. Monroe . . . . . . . . . . . . . . . . . . . . . . . . . . 345,1&1 
Flue structure. fireproof. J. M. Sinclair . . . . . . . . . . . . 345.000 Needles. machine for sticking. W. H. Dayton .. . . . .  344.945 
FoldiUll table. A. L. Hlne . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.834 Oil can. E. E. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,975 
Fork. See Carvlug fork. Oil can. H. E.- Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.9'.!9 
Frame. See Quilting frame. SdW frame. Sling- Oil hole cover. E. F. Herrin.d;on . . . . . . . . . . . . . . . . . . . . 345.186 

shot frame. Ore concentrator; Clark /J[, Cone . . • . . . . . • . . . . . . . . .  ; . .  345.114 
Fuel. artiUclaJ. It·. S. Dimon . . . . . . . . . . . .. . . . . . . . . . . . . .  345.217 Organ. T. Cahill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345.028 
Fuel block and fire kindler, J. B. Adams . . . . . . . .. . .  344.891 Organs, pedal cover for. J. S. Foley . . . . . . . . . . . . . . . .  345.129 
Fuel. mechanism for burning fine. W. A. Barnes . . 345,019 Oven, baker's. H. Wild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.095 
Furnace. See Boiler furnace. Nail furnace. Overseaming machine, H. Schulze-Berge . . . . . . . . . .  &4,872 
Furnace, H • .  Wilcke . . . . .  . . . .  . • . . .  . . . . . . . . . . . . . . . . . • •  345,OH PackIng piston rod. of refrigerating machines. E. 
Gauge. See Pressure gauge. Saw table gauge. · !<'Ixary. . .  . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  345.041 
G alvanic .battery. G. �'. De Solome . . . . . . . . . . . . . . . . . 344.946 Packing. rod and piston. C. C. Jerome . . . . . . . . . . . . . . 344.908 
Galvanic batteries, connection for, G. F. De Pad. See Carriage foot pad. 

Solome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.947 Padlock, A. Btewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S45.181 
Garment supporter. G. )'. A twood . . . . • . . . . . . . . . . . . .  345.205 Paper. etc . •  apparatus for waterproofing. II. C. 
Gas burner. W. T. Br .. dberry . . . . . . . . . . . . . . . . . . . . . . .  344,808 SpaldlDg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . .. . . . . . . . . . 345,003 
Gas burner. Galland & G roux . . . . . . . . . . . . . . . . . . . . . . . 344,900 Paper. combined feeder and cutter for toilet. H. 
G .... burner for cooking purposes, T. Redm .. yne. H. Harrison . ......... . . ....... ......... .... . .... . 345.052 

344.986, S14,987 Paper cutting dies. bed for. H, P. Fiske . . . . . . . . . . .  344.8'l2 
Gas cut-olT. automatic, C. I,eech . . . . . . . . . . . . . . . . . . . . . 344.916 Paper. etc .• machin e  for coatinlf. J. J ordan . . . . . . . . 345,2.'!6 
Gas regulator. W. C. Rossney . . . . . . . . . . . . . . . .. 844.989. 814.990 Paper tying apparatus. J. S. Shannon . . . . . . . . . . . . . .  344.995 
Gases. apparatus for purifying. I •. S. Goodrich . . . .  345.182 Paper with paraffine. coating. Howe & Knowlton,  :144.965 
Gate. See Rridge gate. Sluice .waY /rate. Pen holders, cushion and guard for. S. S. Harman 344.961 

Gearing, changeable speed. A. Armitage . . . . . . . . . .  345.018 Perforating machine. E. B. & E. B. Stimpsou. Jr.. . 
Glgjl"ing machine. �'. Ott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.961 . . 345.189. :u.�.190 
Glass jars. tool for fillishlng, Il'. D. Taylor . . . . . . . . .  345.194 Perm u tation lock. J. H. & T; n. Morris . . . . . . . . . . . : .  8".977 
Glassware. manufacture of decorated hollow. G. PhotographiC printing. graphic negative film fOr. 

A. J.  Tiet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345,264 S. C.  Duval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S45.220 
Glassware. manufacture of fancy. J. Webb . . . . . . . .  :145,:165 Piano ped .. 1 stOOl. H. Stretcher . . . . . . . . .  � . . . . . . .. . . . .  345.005 
Glycerine. refin ing. C. L. Porter . . . . . . . . . . . . . . . . . . . . .  345.174 Pin. See PrInting press gauge pin. 
Grain binder. P. F. Hodges . . . . . . . . . . . . . . . . . . . . . . . . .  314.964 Pin machine. s .. fety. J . Jenkins . . . . . . . . . . . . . . . . . . . . .  345.1U 
Grate cover. F. M. Rodes . . . . . . . . . . . . . . . . . . . . . . .  · . . . . .  345.258 Pin maohlne. s .. fety. Jenkins & Gaylord . . . . . . . . . . . .  344.837 
Grate. fire. C. T. Stephens . . . . . . . . . . . . . . . . . . . . . . . . ; . . .  S45.OO4 Pipe Coupling," Kaylor & Pruse . . . . . . . . . . . . . . . . . . . . . .  345,146 
GrindlDll machinery. P. A. Otis . . . . . . . . . . . . . . . . . . . . . .  344.919 Pipe wrench. I. Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.978 
Guard. See Car Ilruard. Pipe •• device tor closing openings in. C. ' J. 
G un. blOW, T,anll & Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.915 Phillips . . . . . . . . . . . . . .  : . . .  : . . .  : . . . . . . . . . . . . . . . . . . .  S45.01.'! 
Gunstock. A. Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845.120 Planing and matching machine. C. F'. RUchel.. . . . .  344,867 
Guns. trlgll:er attachment for double. C. E. Bur- Planter and manure distributer. D. C. Bullard . . . . .  345.210 

ltans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.896 Planter. seed. R. J. Wentz . . . . . . . . . . . . . . . . . . . . . . . . .  : . 344.887 
Hair dressing .. ppliance. G. H. Blakesley . . .. . . . . . . . 345.024 PI .. nter. seed. I. A. Wesson . . . . . . . . . . . . . . . . . . . . . . . . .  345,198 
Hame fast.enlnlt. J. C. Hackett . . . . . . . . . . . . . . . . . . . . .  345,134 Planters, check rower for corn. D. Reed . . . . . . . . . . . . 345.176 
Handle. See Shovel aud spade handle. Pliers. cuttin", E. B. Crocker . . . . . . . . . . . . . . . . . . . . . . . . 345,215 

·Hanlter. See Door hanger. Plow. J. W. Barnett . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  :145,099 
Harnes. attachment for, vehicles. R. L. "Crebb Plow. T. W. Boyle , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345.021 

et aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.1144 Plow. J. W. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . St5.118 
H .. rne.s loop. J. It·ischer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.039 Plow. A. C. McNea1 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345,161 
Harrow. T. B. Swan . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  344.876 Plow. gang; P. Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;ioI4.8S0 
Harrow t.ooth holder. J. E. Beebe . . . . . . . . . . . . . . . . . . .  S".804 Plow. sulky. F. T. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.068 
Harrow teeth. locking device for. B. C. Bradley . . . SlA,809 Polishing machine. E. S. Holll.ter . . . . . . . . . . . . . . . . . .  344,835 
Harve.ter, Whiteley & Bayley . . . . . . . . . . . . . . . . . . . . . .  st5.094 Portable tsnk. V. M. Backus . . . . . . . . . . . . . . . . .. . . . . . . . .  344.932 
Harvester. corn. H. F. Urie . . . . . . . . . . . . .  , . . . . . . . . . . .  345.195 Post. See Ifence post. 
Harvester. cotton. C. T. M .. son. Jr . . . . . . . . . . . . . . . . . . 345.246 Potato digger. W. J .  Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . 345.032 
Hat sizing machine. Elwell & Fay . . . . . . . . . . . . . . . . . . .  344.820 Potato meal. makinrl. C. Maul1 . . . . . . . . . . . . . . . . . . . . . .  345.159 
Hats, packing. W. H. Barnum . . . . . . . . . . . . . . . . . . . . . . . 344,934 Press. See Crupper press. SeaJ press. 
Hay ehivator and carrier. M. G. Grosscup . . . . . . . . . .  845.229 Pres.ure lfauge. recording. F. A. J ones . . . . . . . . . . . . .  345,061 
Heater. See Feed water heater. Steam heater. " Printing case stands. attachment for. W. V. Tuf-
Heater. W. H. Browne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.812 ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . 344,927 
Hedge. W. M. VI.er . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  S£4.835 Printing machine, web perfecting cylinder. D. T. 
Heel burnishing tool. W. A. Knipe . . . . . . . . . . . . . . . . . . 34.5,068 Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  345.079 
Heel strip blank. F. Coy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345.122 Printing pI'ess gauge pin. E. L. Melti11 . . . . . . . . . . . . . . St5,068 
Hinrle. G. M. Jewett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,967 Propeller. screw. B. Dickinson . . . . . . . . . . . . . . . . . . . . . .  344.898 
Hltcbinllr post.. combined foot re.t and scraper at- Protector and stiffener. I. H. Westgate . . . . . . . . . . . . .  345.199 

tachment for. H. H. Koeller. . . . . . . . . . . .  . . . . . . .  315.149 Pump. W. H. Cloud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.116 
Holder. See Broom b older. Carriage shade Pump. double-actinlt. T. Northey . . . . . . . . . . . . . . . . . . .  S45.25.Q 

holder. Harrow tooth holder. RelD holder. Pump. lifting. H. J one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815.115 
Sa.h holder. Purse fastener. J. Menahan . . . . . . . . . . . . . . . . . . . . . . . . . .  94,S.067 

HOOk. See "'ish hook. Harness check hook. Snap Qullt.ln" frame. J. E. Wright . . . . . . . . . . . . . . . . . . . . . . . .  345,267 
hook. Whlffietree hook. Rack. See Coat rack. 

Hub. wheel. J. M. Sweet . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 345.006 Rail clearer, A. E'. Priest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :145.257 
Indicator. See Speed and st .. tion Indicator. Rail jOint. M. G. Shindle . . . . . . . . . . . . . . . . . . . . . . . . .. : . . .  344.1!21 

Steam boiler indicator. Railway gate. J. A. I,idback . . . . . . . . . . . . . . . . . . . . . . . . . .  345.289 
Induction coil. D. Drawbaugh . . . . . . . . . . . . . . . . . . . . . . . 3.14,818 Ra.llway rail chair. M. R. Perkins . . . . . . . . . . . . . . . .  : . . .  344.920 
Injector. O. Westphal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.200 Railway tie and chaIr. combined. I. F. G ood . . . . . . .  344.826 
Ink eraser and burnisher. combined. G. S. Couch . . 345.0iJ1 Railway track. S. Hyman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  341>.054 
InkiDll roller. M. Y. �. Ethridge . . . . . . . . . . . . . . . . . . . . .  345.035 Refr\j,erator. J Unsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.240 
Iron. See Sad Iron. Refriger .. tor. J. R. Pershall . . . . . . . . . . . . . . . . . . . . . . . . . .  345,171 
Ironing board and plaiting machine, Belanski & Register. See Cash relli.ter .. Fare register. 

. Pitts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,805 Regulator. See Ga. regulator. Pres.8ure regn-
Insulation of wires covered with cotton. silk. or Iator. 

worsted braid or t. .. pe. composition of matter Rein holder. check. R. E. King . . . . . . . . . . . . . . . . . . . . . .  315.062 
for tbe elec�rical. J. Fot.trell . . . . . . . . . . . . . . . . . . . .  944.823 Ring. See Napkin ring. 

Jack. il�e J,iftlng jack. Rock drill. C. O. Barlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.882 
J .. r clamp. W. L. lmlay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345,142 Rock drill. S. Ingersoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . st4.906 
� o i nt. See Rail joint� Rock drilling machine, S. Ingersoll. . . . . . . . . . . . . . . . .  344.967 
Journal •• bearing brass for car axIe. M. Eo Harri- Roller. See Barrel roller. InkiDll roller. 

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .. . . . .  345.282 RoOfing, metal. A. W. Walter . . . . . . . . . . . . . . . . . . . . . . . . 345.00 
Kitchen cabinet. C. W. Johnson . . . . . . . . . . . . . . . . . . . ; . 8U.909 Rope splice. W. H. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345,219 
Knit fabric. T. S. Baron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  <l45,.021 Rugs. frame for making, E. J. Cole . . . . . . . . . . . . . . . . . 345.029 
Knit fabrics. machine for uniting. J .  Clute . . . . . . . . . 3".891" Sad iron, A. De I,askl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.038 
Knitting machine needle. J. C. Egly . . . , . . . . . . . . . . .  345.126 Sad iron. A .  Schneider. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.180 
I{nittinllr machines. take"up for. E. H: Godshalk . . :145.130 Sad iron. self-heating. Dana & Furnall . . . . . . . . . . . . .  345.123 
KnOCkdown table. E. J!'. Beard . . . . . . . . . . . . . . . . . . . . . .  8t4.8OO Saddle, harness. F. C. Klmbal1. . . . . . . . . . . . . ; . . . . . . . . . 345.237 
Lac," product from .  G. S. WollT . . . . . . . . . . . . . . . . . . . . . . . 345.203 Saddle. rldiDll. F. A. Hake . . . . . . . . . . . . . . . . . . . . . . . . .. . . 344.828 
Lac. treating, G. S. WolD' . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  345.202 Safe and sieve. combined fiour. F. A. Hovey . . . . . . 345.139 J ... smp a�ld conneQtionst. -Incandescent., J. T .. Van Sash holder, M. C. Hargrave . . . . . . . . . . . . . . . . . . . . . . . . . 845.050 

Gest e L .  .. . . .  : . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  345.008 Saw frame. H. I,. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.256 
Lamp bracket. J. W. Barney . . . . . . . . . . . . . . . . . . . . . . . . .  345.020 Saw .waglng machine. M. Covel . . . . . . . . . . . . . . . . . . . . .  345.121 
Lamp burner. W. A. Ilull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.283 Saw table gauge. J.  H. Palm . . . . . . . . . . . . . . . . . . . . . . . . .  345.071 
Lamp chimney cleaner, J.  H. Nolan . . � . . . . . . . . . . . . .  345,lti9 Sawing machine, circular, J. H. Palm . • •  'u • • • • • • • • 345,070 
!A<mP sbade and bowl, Shirley & Steffin . . . . . . .. . . .  :I45.1'l2 ScaJe. weighing and priQe. J. E. Pltrat . . . . . . . .  : . . . .  : 344.851 
J,",mp shade orn .. ment. J. D. Griswold . . . . . . . . . . . . . .  844.959 Seal. metallic. C. I,. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.113 
TAmp shade ornament. W. A. H ull . . . . . . . . . . . . . . . 31.5.2'14. Seal pres., J. H. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . .  844.829 
Lantern. tubular. Baron & Rufer . . . . . . . . . . . . . . . . . . . . :u.S.100 Secondary battery. A. L. De Virloy et al . . . . . . . . . . . . ·345.124 
Latch. door. E. S. Winchester . . .. . . . . . . . . . . . . . . . . . . . .  3t5.016 Secondary battery or accumulator. Farba.l<y & 
lAtch. gate. J.  Dul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  814.952 Schenek . . . . ... . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  344.957 
Latch • •  1IdiDll door. Gordon & Hamilton . . . . . . . . . . .  S45.04S 1 Seed dlstribnter. harrow. and roller. combined. T. 
I'"'the, autom

.
atic. F. M. Stevens . . . . . .. . . . . . . . . . . . .  1144.926 R. Crane . : . . . . . . .

.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  345.21t 

l.eaft.nrner. A. Richard. Sr . . . . . . . . . . . . . . . . . . . . . . . . . .  344.B61 Seed. removlDg Il� � cptton, Dudley &, �er 8P\ltt.lng Jllach'ne. G. "L. Tyler . . . . . .. . . . . . . .  345,00f perry . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 344.95l. 

Seeder and c]lltlvator, disk. B. C. Dorsey . . . . . . . . . . .  344.950 
Sewers. app .. ratus for fiu.hlng, J; Scott . . . . . . . . . . . .  344.873 
SeWlD1t machine. C. H. Bayley. . . . . . . . . . . . . . . . . .. . . .  345.207 
Sewing machine. Garland· & Schnlze-Berge . . . • . . . •  344.820 
Sewing machine shuttle bobbins. machine for 

winding. H. A. )Jehn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345,208 
Shaft, cranked, D. A. Woodbury . . . . . . . . . . . . . . . . .  · . . .  344.980 
Sheet delivery apparatus, G. P. Fenner . . . . . . . . . . . .  345,222 
Shipping can. A. O. F ltz Gerald . . • • . • • . • • • . • .  845.228. 345.294 
Shovel or spade handle. auxiliary, M. L. Wilson 

et aI . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.00 
Shutter or door, air, W. Palmer . . . . • • • • • • • . • • . . • . . . . M4,85S 
Shutter worker, A. F. Evers . . . . . . . . . . . . . . . . . . . . . . . . 345,221 
Sidewa.lk light and ventilator. combined. F. 

Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  345,105 
Sifter. fiour, P. Marx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,972 
Skirt. Ill. D. McCracken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3«.!l'18 
Sling-shot frame. M. Le.ter. Jr . . . . . . . . . . . . . . . . . . . . .  344.340 
Sluice-way gate, J. B. Tainter . . • . •  ; • . • • . • • • • . • • . . • • •  344.87& 
Snap hook. S. S. Stahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.088 
Soldering machine, Norton & Hodgson . .. . . . . . . . . . .  345.254 
Soldering the 10JlgltudiDliJ seams of sheet metsl 

can •• machine for. G. T. PiIIlngs . . .  ; . . . . . . . . .. . . .  344.856 
Sounds. apparatus for tian.mlttlDg, to distant 

pOints articulate. E. S. Spauldlpg . . . . . . . . .  ; . . . . . .  345.085 
Sounda t.o distant points. transmitting and receiv-

Ing articulate. E. S. Spauldinll: . . . . . . . . . . . . . . . . . . .  345,084 
Speculum . ..  nal. P. P. Price . . . . . . . . . . . . . . . . . . . . . . . .  344.984 
Speed and station indicator. automatic. F. A. . 

Schmidt :  . .  : . . . . . . . . . .  ; . .  � . . . .  : . .. . . . . . . . . . . . . . . .. . .  ; . 344,998 
Speed changiDll mechani.m. J •. C. Henry . . . . . . . . . . . 345.057 
Spindle and .upport therefor. T. H. Logan . . . . . . . .  345.:157 
Spoke socket. W. C. Williamson . . . . . . . . . . . . .. . . . . . . . . 345,015 
Spool bl .. nks, machine for cutting. W. H. Allen . . .  344.931 
Spool or bobbin • . O. E. Walt . . . . . . . . . . . . . . . . . . . . . . . . . .  345.928 
Spring. See Vehicle spring. Wagon .pring. 
Springless lock. A. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.072 
Square. try and bevel, A. S. Vo.e . . . . . . . . . . . . . . . . .. . .  345.196 

Stalk cutter. J.  B. NelT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.850 
Stamp, dating. B. B. HII!. . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . 344.904 
Stamp. h .. nd. B. B. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.903 
Stamp. hand, F. C. Udke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345,034 
Stand. See Switch stand. 
Starching machine, W. H. Garlock . . . . . . . . . . . . . . . . . .  345.().I,Q 
Starching machine, S. W. HolbrOOk . . . . . . . . . . . . . . . .  345.187 
Steam boiler IndiCator. G. Hodgson . . . . . . . . . . . . . . . . .  344.905 
Steam engine, I. Vernon . . . . . . . . . . . . • . • . . • . • . .. • . • . . . . .  &5,009 
Steam heater. G. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . .  344.968 
Steam muffier. G. W. Rlchard.ou . . . . . . . . . . . . . . .. . . .  3t4.868 
Stencil and producing the same. autographiC. J. 

Brodrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345.109 
Stocking snpporter. R. S. Willard . . . . . . . . . . . . . . . . . . .  3t4.889 
Stopper. See Bottle stopper. 
Stove or range, cooking. F. A. Magee . . . . . . . . . . . . . . .  344.345 
Stuml'g box. E. H. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.816 
Sugar. ;manufacturing. Reichardt & Heyer . . . . . . . .  81.4.9'43 
SurfaCing and sizing machine. chain feed. L. P. 

Hoyt . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3t4.S86 
Suspension d'lvlce. C. J. Petersen . . . . . . . . . . . . . . . . . . .  345. 1 72 
Switch ·stand, H. C. Sinlfiser . . . . . . . . . . . . . . . . . . . . . . . . 345.081 
Table. See I!'oldlng table. KnOCkdown table. 
l.'able .lide. exten.ion, J. W. Potter . . . . . . . . . . . . . . . .  345,175 
Tedder. A. G. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 814.800 
Telegraph receiver. printing, H. Mahnken . . . . . . . . .  345.245 
Telephone, S. Berllmann . • • . • • • . . . . . . • . . . . . . . . . . . . . • .  �.93S 
Telephone. A. M. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.988 
Thermometer.oi- Ilke Instrument. J. T. Brayton . . .  345.106 
Thill coupling. J. A. Kneedler . . . . . .  : ................ 345.146 
Thrashers. comlllb.ed band cutter and grain fee4-

er foT. C. G rover . . . . . . . , . . . . . . . . . . . . . . • . . . . . . . . . • •  345,230 
TiIl lock. J. C. F. W. Diestel . . . . . . . . . . . . . . . . . . . . . . . . .  345.125 
Time lock. E. J .  Woolley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.266 

'Tobacco. ,treatlng. G. Robinson . . . . . . . . . . . . . . . . . . . . . .  34i>.076 
Too2ue SUPDort, .wagon,. M. E. Johnson . . . . . . • . . • . •  344,910 
Toy kitchen . M. Schaare . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.992 
Transom lifter. C. F. Leopold . . . . . . . . . . . . . . . . . . . . .. . .  345.238 
Transplanter. G. F. C .. r.ley . . . . . . . . . . . . . . . . . . . . . . . . . .  au.814 
Transplanter. tobacco. M. Smith . . . . . . . . . . . . . . . . . . .  345.184 
Trap. See Anim .. l trap. 
Treadles. foot pad for machine, L. McKeogh . . . . . .  345.248 
TrUCk. hand. C. Walter. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 315.090 
Truss. T. G. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.170 
TUII:. shaft. J. 1!·I.cher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 345.088 
Tunnels. construction of. C. C. Gilman . . . . . . . . .. . . . .  345,046 
Type matrices, machine for producing. O. Mergen-

thaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.974 
Type writers. escapement for. Baldrige & Lasar . •  344.938 
Type writing machine. V. F. La.I<e . . . . . . . . . . . . . . . . . .  344.839 
Upper. W. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.141 
Valve. Jj'. Henneboehle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.056 
Valve. W. Wade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845.197 
Valve. baJanced slide, W. Jackson . . . . . . . . . . . . . . . . . .  345.235 
Valve for enllines. J. Thorn . . . . . . . . . . . . . . . . . . . . . . . . . .  344.S8l 
Valve mechanism for steam pumping engines. W. 

L. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,998 
Valve. safety. G. W. Richardson . . :l4t.862. 344,864 to 344.866 
VaJve. steam-actuated. W. L. Saunders . . . . . . . . . . . .  344.991 
Varnishing machine. J. D. Ehlers . . . . . . . . . . . . . . . . . . . 34i.954 
VaUlts. discharge pipe for, J. Beard . . . . . . . . . . . . . . . .  345,028 

Vehicle. C. W. Saladee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.179 
Vehicle .pring. W. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.118 
Vehicle, two-wheeled. C. W. Noyes . . . . . . . . . . . . . . . . .  344.851 
Ventilator. W. M. BrinkerholT . . . . . . . . . . . . . . . . . . . . . . .  345.107 
Ventilator. C. Cluthe . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  345.117 
Vise. work bench. J. C. Lvnch . . . . . . . . . . . . . . . . . . .. . .  345.244 
Wagon, buckbo .. rd. J. A. Burd.en . . . . . . . . . . . . . . . ... . .  344.895 

.Wagon running gear. J.  H. Whiting . . . . . . . . . . . . . . . . 345,201 
Wagon spring, H. Metcalfe . . . . . . . . . . . . . . . . . . . . . . . . . .  345,162 
Wan and ceiling. fireproof. J. Smith . . . . . . . . . . . . . . . . 345.001 I Wall decoration and o�her purposes. fabnc for. T. . 

Strahan . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345.191 ! 
Wiltch case hinge. F. Rapp . . . . . . . . . . . . . . . . . . .. . . . . .  8«.859 . 
Watch case spring, W. )·owler . . . . . . . . . . . . . . . . . . . . . .  345.226 
Watch case sprlnlf. R. L. Stum . . . . . . . . . . . . . . . . . . . . . .  345.11!2 . 
Watch. stem wlndlDg and setting. C. lt •• tler . . . . .. . 544,s.'l!S 
Watch winding mechanism. H. I!'. Hambruch . . . . .  345.231 
Watches. pendant stem for. E. F. HelTernan . . . . . .  345.055 
W .. tches. stem setting and winding· mechanism 

. for. R. I,. Taft . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345,193 
Water back. H. Engelbert . . . . . . . .. . . . . . . . . . . . . . . . . . .  344.89!l 
Wat.er closet. W. H. U m pleby . . . . . . . . . . . . . . . . . . . . . . .  344,834 
W .. ter elevator. C. M. KimbaJl . . . . . . . . . . . . . . . . . . . . .  3t4.911 
Water gange. safety. J. B. Little . . . . . . . . . . . . . . . . . . . .  34s.156 
Water mot.or. J. H. Hagerty . . . . . . . . . . . . . . . . . . . . . . . . .  344,260 
Waterworks. constructing. Bull & HaJI . . . . . . . . . . . . 814.813 
WaterproOfing fabrics. apparatns for. H. C. Spald-. 

Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :145,002 
Weatherboarding gange. C. A. Summit . . . . . . . . . . . . . 345.261 
Weather strip, W. H. Randle . . . . . . . . . . . . . . . . . . . . . . . . 344,921 
Wedge. rafting. W. J. Latchford . . . . . . . . . . . . . . . . . . . :145.158 
Well casing. 011. Miller & McConnell . . . . . . . . . . . . . . .  344.349 
Well drilling machine. W. C. Shear . . . . . . . . . . . . . . . . .  345.181 
Wheel. P. Dion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  345.218 
Wheel. Olin & COddlnlfton . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.852 
Wheel riveting machine, A. W. Grant . . . . . . . . . . . . . .  :145.183 
Whiffietree hook. H. F. Bock . . . . . . . . . . . . . . . . . . . . . . .  345.108 
Whip button. W. J. Mor.e . . . . . . . . . . . . . . . . . . . . . . . . . . 345.166 
Whip core. Mullen & Noble. Jr . . . . . . . . . . . . . . . . . . . . . .  344.979 
Wick tor lamp burn.er •• J. Wayland . . . . . . . . . . . . . . . .  345.091 
Winding and spooling machines. stop motion 

. mechanism·for. W. Murray . . . . . . . . . . . . . .. . . . . . . . .  345;250 
WlDdlDll macblDell, bobblag 8upportlUII: 8pindle 

. 

ancl bolater t.berefor for. H . ... J. W. COlllDa . . . .  � 

[1 U L  Y 24, 1 886. 
Windmill, F. J. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 341.888 
Window iastener, J. E. Whidden . . . . . . . . . . . . . . . . .. . ·314,888 
Window lock and bnrglar alarm. W. G. Bennett . . .  344.801 
Wire. grtp for stretching. A. W. Laughlin . . . . . . . . . 845;154 
Wi re, machine for str"lghtenlng and cutting, D. 

1. Eckerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . at4.819 
Wool. macblne for oiling and drying. Speight & '. 

Whitehead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  345,185 
Woven fabriC. G. Crompton (r) . . . . . . . . . . . . .  . . . . . . . . .  10.748 
Wrench. See Pipe wrench. 

DESIGNS. 
Air moistener. C. W. Monroe . . . . . . . . . . . . . . . ... . . . . . . . .  16.7&� 
Bathtubs. etc . •  leg for. W. C. Peet . . . . . . . . . . . . . . . . . . . . 16.784 
Button hook. �'. W. Brittin . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.766 
Coffin trimming. O. McCarthy . . . . . . . . . . . . . . . . . . . . • • . .  16.182 
Comb or bru.h box, W. E'. Brown . . . . . . . . . . . . . . . . . . . .  16,765 
Game box. R. Sneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,780 
Jewelry ahd pin cushion. C. Place . . . . . . . . . . . . . . . . ... . 16,788 
Knife bandle. A. W. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,781 
J,abel. F. Seely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 16.779 
JJRce }llO, E. L. IJogee . . • . . . . . . . . . . . . . . . • • • • • . • . . . . . . . . 16,770 
011 cloth. C. 1.'. & V. E. Meyer . . . . . . . . . . . . . . . .  16,771 to 16,716 
rlaque. memorial. C. M. HaJJ. . . . . . . . . . . . . . . . . . . . . . . . .  16.788 
)lug. Ro P. Hemming . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  i6.769 
Spurs. pattern for. A. Buermann . . . . . . . . . . . . . . . . . . . . .  16;767 
Tile. A. G. Parkhurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,m 

TRADE MARKS. · 
Canned oyste .... L. w. Atwood . . . . . . . . .  : . . . . .  : . . . . .. .  18,466 
Canned sugar corn. C. P. Mattocks . . . . . . . .  , . . . . . . . . . .  13,476 
Cotton. half woolen. and half silk goods. Mechan-

Ische Weberei zu Linden . . . . . . . . . . . . . . . . . . . . . . . . . 13,488 
Cutlery. hardware. and bgl'lcultural implements. 

T. Drysdale & Co . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  . .  . . .  13,4" 
Grease or solid oil, machine. C. II. Besly & Co . • • • • •  18.471 
Liniment, W. W. Boyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,472 
Printers' rollers, composition lor covering. Dur .. 

able Printers' Roller Company (limited) . . ta.466. 13.481 
Soap In ca.l<es. bars. blooks. or ball •• H. & G. A. 

Roever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.'!,479 
Steel. S. Osborn & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.{69, 13.410 
Thermometers and barometers. l.'aylor Bros . . . . .. . .  13,480 
Tobacco. extract of. T. Drysdale & Co . . . . . . . . . . . . . . 13,478 
Tobacco for .heep dip. extract of. Louisville 

Spirit Cured Tobacco Company . . . . . . . . . . . . . . . . .  13,475 
Tobacco. smoking. W. T. Gray & Co . . . . . . . . . .  ; . . . . . .  · i8.467 
Wot)1 a.nd silk and wool black dreSS gooil •• R. C. 

Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  13,411 
Yeast. fiuld. wet. and dry. M. Riley . . . . . . . . . . . . . . . . .  13,478 

A printed copy of the specification and drawing of 
any patent In the foregoing list. also of any patent 
Issued since lS66, will be furnished from this office for: 25 
cent.. In ordering please state the number and date 
of the patent desired, and remit to M unn & Co •• 3Il1 
Broadway. New York. We alsofnrnlsh copies of patents 
granted prior to · 1866 ; but at Increased cost. ..s the 
specifications. not belDg printed. must be copied by 
hand. 

Canadiall l'atents may now be obtained by the 
Inventors for any of the Inventions named in the fore

going list, at a cost of *40 each. Fo.r full · instmetion 

address Munn &; CO •• 26l Bioa!iwRl'LNew · York. ether 
foreign pa�ts may aJ.so be ?btalned. 

. 
. 

�bverfi.eemenfs. 
Inside l'all'e, each i n  ... rtioll • • •  '13 eems R line. 
Baek POlle, ench i n serti on • • •  Sl .00 Il I hle. 

The above are charlte. per agate line-about eight 
words per line. This notice shows the width of the line. ��.J�:r: !� :f:t:..�pemte 

E;::�:le· A"':,�: ::'::e':.= 
ment, as the letter pr_. A dvertisements must be 
received at publication office as early as Thursday morn
Ing to appear In next I.sue. 

SEBA!�&!w�r� CO'S 
LATHES�:�e� 
Drill Presses. Chucks. Drills, 
Dogs, and maChinists' and 
teurs' outfits, Lathes on 
Cammgues �a

i
���i�����tc���.,.��· 

1615 W. I 

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

price list free. Y. S. MINERAL WOOL CO.. . . 
22 CORTLANDT .sTREET. N. Y. 

UNIr,A'rERAL HALLUCIN ATION S.-A 
paper by Dr. W. A. Hammond. treatlnll of the unilllteral 
hallucinations of sight and hearing. Contained ,In SCIENTIF IC AMERICAN SUPPLF.MENT. No. Ihl3. Price 10 cents. 1.'0 be had at this omce and from aJl news
dealers. 

CONS'TRUCTION OF STABLES. - A 
paper by A. W. Wright, descnnlng a model stable just 
finished for the North (;hlc"l{O t,�ty Railway. Contafued. 
In SCIENTIFIC AMERICAN SUPPLUrI<NT. No. 4 63. 
Price 10 cents. To be had at this 011100 and from all 
newsdeaJers. . 

© 1886 SCIENTIFIC AMERICAN, INC
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T H E  I M P ROV E D  N EW YO'R K  B E L T I N C  A N D  P A C K I N C  CO M P'Y.  NOVELTY ELECTRIC CO. 
The Oldellt and J .a1'll"£'lit inanutaeturen oe the Orlldual EVERYTHING ELECTRICAl •• 

Rider Hot Air Pnmnin[ En[ine a <> L :J:  D "V U L 0 .A. .. Z T :m Factory and Store, lith and Locust Sts., Philadelphia. 

El r.n.. e r y  � l:1. e e 1 & .  for City or Country Residenets, 
Burn. Coal, Wood, or Gas. Safe, Simple' 

Durable. 3,O OO'in use. Send for 
lllu.trated Catalogue " A.' 

SAYER 1£ CO" 37 Dey St , New York. 
INDUCTION AND CONDUCTION -
A paper by WlIIoughby Smith, describing numero�-!, in
teres " jng experiments demonstrating the truth of � am
day'. theorl and law. of Induction and conduet!on. Il
lustrated WIth 8 !!lmres. Contained In SCIENTIlI'IC AM
'ERIOA� SUI'PLF:Mir.NT No. 4 8 ;l .  Price 10 cent.. To be 
h .. d at tnl. olllce and lrom all new.dealers. 

COPPER WIRE ; HOW DRA WN.-AN 
interesting description of the process of drawing copper 
wire as jlr8ctlced at the celebrated works of Mouchel, .. t 
Aube Bol.thorel, and Tlllleres �'rBnce. IUustmted 
with 5 eugrnvlng •. Contained In Sm K1<'1'IFIC Al\I:KRICAN 
SlfI'PLF. \ lENT, No. 47 1 .  Price 10 cent.. To be had at 
this ollice and from all new.dealers. ., 

FIRE DAMP IN COAL MINES.":"DE-
criptlon of apparatus Invented bv H. G. Carleton lor In
dicating the presence of lire do.mp, with 6 ligures. Con
tained In SCIE'TIF IC AM "RICAN SUPPLF.MENT No. 
li '" . .  Price 10 cents. To be had at this olllce and from 
all newsdealers. 

E VOLUTJ O�;  T HE L ATEST AD-
vances 'It the Doctrine of Evolution. By E. P. COpll ond 
W. H.  Ballou.-Present status <)f the theory. Mr. 

. Darwin's views. B9Ilmnings of structures alld orildn of 
���n:.a
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PLEMENT, No. l)'l7'. Price 10 cent.. To be had at. thl. 
ollice and from al l new.dealers. 

THE MA NUFACTURE OF CRUCIBLE 
Cast Steel .-A paper read before the Steel and Iron 
Institute by Henry Seebuhm. A pre.entatlon of the 
facts connected with the oid-fa.hloned method of con
verting bar iron Into .teel and then melting It, In clay 
pot. to form Ingots of ca.t steel. Contained In SCIE"'
TllI'lO AME"I�AN SUPPLEMENT, No. 464. PrIce 10 
�nts. To be had at tbls ollice and lrom all newsdealers. 

P UL LE'YS. 
Order from our " Special List." 

THE JOHN T. NOYE: MPG 00., 
:aVFF.A.:EoO. 1'11'. Y. 

f;l�NITARY EXAMINATION OF PRINK:; 
IlJtI' Water.-Ry Prof. E. R. Aligell. The Odor or water 
and ho ... to detect It. Te.ts and their app Icstlon •• 
Nitrates and Nitrites. Lead !tnd Iron. Te.t for lead. 
Test. for organic matter. A valuable paper. Contained 
In SCIESTll1'IC AMERICA" SUPPLE"ENT. No. �6'l. 
Price 10 cents, To be had at this ollice and fJom all 
newsdealers. 

SLATE ROOF COVERINGS.":-BY JOHN 
Slater. Chara...."erl.tlcs of good .Iate • •  Ize. of slate, lay 
Ing .Iate. Contained In �OIENTlFIC AMERICA" SUPPI,E
M I!lNT No. 49 8 .  Price 10 cent •• To be had at this 
ollice and from all newsdealers. 

FORE IGN PATEN TS. 
'l'heir Cost Reduced.  

The .expenses attending the procuring o t  patents tn 
mo.t foreljw. countl"les having been con.lderably re
duced the ob-taole of cost Is no longer In the way of a 
larKe proportion of our Inventor. patenting their inven_ 
tion. abroad 

V A N .<\ UA .-The cost of a patent In Canada Is even 
le.s than th .. cost of a United States patent. and the 
former Includes the ProVlDces of Onturlo. Qnebec, :-lew 
Brunswick, Nova Scotia, British Columbla, and Mani
toba. 

The nlImber of our patentees ... ho avan themselves of the eheap and easy method now offered for obtaining 
patents'fn Canada Is very large, and fs .teadlly increas
Ing. 
. ' E N CH. ,\ N I).-The new English law which went Into 

toree on Jan. l.t. I885, enab ' es parties to secure patents 
In Great Britain on very modArate terms. ABrltlsh pa
tent Includes England , Scotland, Wales, lrelmd and the 
CJhannel lslan.ds. Great Ilritaln Is the aclmowledged 
financial aud commercial center of the world, and her 
goods are .ent to every quarter of the glObe. A good 
Invention i. like ly  to realize as mnch for tbe patentee 
tt. 11:llj[IWld as bis United State. patent produCes for him at hp",e. and the small co.t now renders It pos.lble 
fqf;�O.t every p�"tee in tqls country to secure a pa
teiit In Great Ilrltal.,,� . lYbere hfs right. are as well pro�Iis fn tbe Uitlted States. 
: 01'H E K  CCUJ N1' IUES.-Patents are also obtained 

on very reasonable terms In France, Bellrinm, Germany, 
Austria, Russia, Italy. Spoln (tile latter Includes Cuba 
and all the other Spanl.h Colonie.), BrazlJ, British India, 
An.tral ia, and the othllr Britl.h Colonies. 

A l l  otiler ki nd .. I mitati ons aud Jnferi o}·. Our name i • •  tamped In full upon all our 
standard UEI.TI N G ,  I'A CKING, and HO�E, Addre .. 
NE'V\T YO:E..X EELIJ:'J:NG de FA-CXJ:NG CO. 

Wal'ebouse : 1 5  Park R ow ,  opp. Astor H o u se, N ew Y o r k .  
lIranches: 300 L"hestnut St., Phlla., 167 Lake St., "Chicago, 52 Summer St., Boston. 

SCIENTIFIC METHOD. IN MECHAN-
Ical Enlrineerlng -A lecture by Prof. ('oleman Sellers, 
shOwing whitt Rart that .ystematlc, sclentillc method 
should play In tile most ordlnary .mechanlcal occupa
tions. Contained In �CIENTIlI'IC AMI<HlCAN RUPPL1!:
MENT, No. 1i�3. Price 10 cent. . To be had th.., olllce 
.. nd from all new.dealers. 

MACIIlNERY AND EDUCA TION.-A 
lecture by Dr. R. W. Raymond. pointing out some Inter
esting Itn.Jolde. between the evoluti 'n illustrated In the 
growth of naLnral forms in the vl.lble world a'ld the 
development and adaptation of the human mind and 
thonght, as modilled by environment and education. 
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all new.dealers. 

SINKING 'rHROUGH QrICKSAND. 
-A paper by H. W. H1lIIhes describ.I1g the Poetsch 
proce •• of sinking thr01lllh quick.and b) means of artl
lIc1al freezlna. Contained In S(,IF.NTn [C AMERIOAN 
SUPPLEM ENT, No. 468. I'rice 10 cent • .  To be had ta 
this olilce and (rom all newsdealers. 

ON SEWAGE DISPOSAL-BY PROF. 
H. Robinson. Sewage disposal on land. Sewage dl.
po.aI by chemical treatment. Sewage dlspo.al by dl.
charge Into riV<lr or sea. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 467'. Price 10 cent •. To 
be had at this olilce and from all newsdealer •. 

PO L ISHING  FELTS. 
.A.X.P::E'l.ElD D Ox..GE" 

MANUFACTURER, 
1 �� Ellst 13th Street, NEW YORK. 

FUEL OF THE F U T U R E . - B Y  
Geo�e Wardman. HI.torlcal notes on natural g .... 
D:::Clg;: �;::c��gP-!;iJ:.t Ig,at��� Cs··ad�:t 
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�el. Contained In SOIENTllI'lC AMF.RlCA'" "ruPPLE
Mor.NT, No. 49'1. Price 10 cents. To be had at this 
olilce and from all newsdealers. 

R . S C H OOL OF E N C I N E E R I N C .  
ose Polytech'n ic I nstitute, T·Tn��:::.te, 

$26,000 Income from endowment.. Mechanical, Civil and 

r�g���� It.��
ee

re':.� f�:���fo��. Chemistry. Manu-
Address C.  A .  W A I .D O ,  Vice President.  

Foot·Power "Rehlnery. 
llomplete outllt. for Actual Worksnop 
Business. Read what a customer says : 
c��r.:',i'!��r��';:'r "m':"�
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not see how It can be produced at such 
low cost. The velocipede foot-power 
�����6'o���,,:

t. 
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little tired a. 1'1 I had heen walkln� 
�r:l��;;�t R.:��'W�'J�&��C:��:R��S 
CO. Addres. l999Mam St., Rockford, 1Il. 

O T T O  C A S  E N C I N E . 
A N Y GUARANTEED TO CONSUME 25 to '2'5  

PER C E N T. LESS G A S  THAN 
.O:l8[:Eo.E:J:C�.EB. &CJB:UJlGEJIGE .. CO., 

O'J' H ER GAS ENGINE 
Per BRAK E·HORSE POWER 

P H I LADE L P H I A  a n d  C H I CACO. 

THE CONVERSION OF HEAT INTO 
u.efulwork.-A series of Intere.tlng lecture. by Wm, AndersOn, M. In.t. C.E., presenting the modern views connected wIth the conversion of heat Into n.eful :g:�, �n��%� Y:w���iy::,�f. Pll���'i:'ri�� r't��t'N�� tlon and vlb""tlon. UI. Propertle. of gases and vapors. IV. Tran.fer of the Invl.lb e molecular m,)tlon ot heuti 
:'e��C:U��f��:��

o i��cg:'"r."�: ;��:g¥'i:":�\n
m
���. I. prevented by the Slemen. regenerator. 'l'he prinCiple further Illustrated. Cowper s' oves. The gun as a converter <\f heat. VI. Heat enld�es prover. Illnstrated. with 6S engra..-Ings. Contsl neefln ScI1!:NTIlI'IC AMjliRtCA N SUPPLEllENT., Nos. 498. 4"". l)IICI ,  Il O l , IiU'l, l) C13 . Price 10 cent. each, or 60 cents for the .eries. To be had at this ollice and from all newsdealers. 

STEAM CATAMA RAN MAY BAR-
rett.-Plan. 'and specillcatlonn of the cst .. maran May Ilarratl, a family cruising boat built for n.e 011 rivers 
and laken. Construction of hull. deck beams. main 
deck, upper wurk., engine and boller, wheel. With 10 
ligures. CotBnlned In ScIENTIPIC AMERICAN SUPPL"'
ME"T, NO. 4 7' ·l. PrIce 10 cents. To be had at thl. 
olllce and from all newsdeal ers. 

T H E  COPYING PAD.-HOW TO MAKE 
and how to nse ; with an engraving. Practical direction. 
t��tJ'{tE:
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�����: letter to the pad ; how t.o take off copies of the lelter. Contained In SCIENTIFIC AMERICAN SUPPI,EMENT, No. 

43�. Price 10 cent.. For .ole at thl. ollice and by all newsdealers in all parts of the country; 

PORTABLE BRIDGES. - DESCRIP-
tlon of a novel system of portable bridges devl.ed by 
lIlr. Alfred Cott ... u, of Naple.. Illu.trated with 14 en
gravings. Contained In SCIENTllI'lC AM EHI(,AN SI'P
PLEME!lT, No. 466. Price 10 cents. i'o be had at this 
olilce and from aJl newsdealer •• 

The onb Real Treatise on lile SlIbject. 

The Wind�ill as a Prime Kover. 
Com8rehendlng ever

L
thlng of value relating to Wlnd-�nj tl��

e
Wlu�t�ttOl�::

g
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C
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suiting Englnee.-. 8vo, clotb, • • , tla.oo 
lIIaUtd propaid on tile rece£pt of tile prIu. .Add�eBB 

M U N N  a. CO. , 38 1 Broadway, New York. 

PERFUMEii!.-A PAPER BY JACOB 
J es.on, describing varions articles used In perfumery, 
and the modp of nreparing essence. therelrom, stating 
the amount a'ld Cost of material re�nlred. and glvin« fti�;���J eo!%�'b:'t�e�?n��f�;M�.r:i�t�lN 
SUPPLEMENT, No. 47�. Price 10 cents. To be had at 
this olllce and from all newsdealers • 

THE HAMMER TELEPH ONE.-BY L. 
P.:ekg��� !:dbUie .?�r:."!�\

IO
�n��J��I��y�rU�f t�: 

Bell theory of contrnuous and undu I ating currents In 
telephonic transmls.ion. With 2 illmtrations. Con
tained In SCII!NTIFIC AMERICAN I<UPPI,EMENT No. 
4 l!ill .  PrIce 10 cents. To be had at this olilce and from 
all newsdealers. T.e1egr� sad Electricai 

Jledlcal Battenes, �fe&'!�odels, Experl. 
ment ... l Work, and fine brass casting.. Send for oatalogue C_ E_ "ONES& BlIO_(JI.elonaU, o. iii is illlpW'taDt to U8 that you JDeDtiOD this paper. 

• 1 . 
ADDRESS OF PROF. T. H. HUXLEY 

.! New Catalogue of Valuable Papers �� =���.t'� m�i:
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fri: ... . . !.u:�cewo�a:�to�rJ·ke"���p, a�� fg�
t
��a�J:���� gf contained In SCIENTIl!'IO AMti;ldCAN SUPPLEHENT, sent I science. Contained In ScIENTIll'IO il.MERICAN SUPft"ee ol cluJitv.6 to any addre88. Pl,F.MF.NT, No. ;'J\!? Price 10 cents. To be had at thl. lII.UNN <I; CO .. 861 Broadway. N Y. olilce and from all new.dealers. 

ROCK BREA KERS AND ORE CRUSHERS. 

: 'An . experience o f  lI'ORTY yeara has enabled the 
pnbllshers ot �'H m  SCIENTIFIC AMEIIloAN to establl.h 

competent WId tru.tworthy agencle. ln all the principal 
foreign countries, and It has always been their aim to 
have the bnsines. of their clients promptly aDd proper
ly. done and theil· lntere •• s faithfully guarded. 

A pamphlet containing a .ynop.ls of the patent la .... 1 
of all conntrie., Including the cost for 

.

each, and othe 
information u.eful to per.ons contemplating the pro
cUring of patent. abroad, may be had on application to 
th l. olllce. 

We manufacture and snpply at .hort notIce and lowest rate., Stone and Ore Crusbers con. talnlwr the Invention de.cribed In Letters Patent. Issued to Ell w. Blake June 15th. 1858 together wIth NF.w AND VALITABLE IMPI I()VI"" FoNTS, for which Letters Patent were granted May 11th and Jnly 20th, 18RO. to )Ir. S. I,. Marsden � n Cru.hers supplied by ns are con.tructed under the .uperintendence of ·Mr. Ma .. sden, who, for the past t ... entYleartl, has been connected with the manufacture of Blake Crusher. In thl. country Hnd E�lan • 
FAR UJ;: L  F O U N D I t Y  ANI) lllA l:HINE CO., Mannf ..... , ADSOllbl, COlin. 

VOPE I .A N D  & BAVON. Awents. N e w  YO I·k. 
in IT N N & C '0 ..  ·Edltors and Proprietors of THre SCI

ENTIll'IC AMI!lltIOA"', cordlslly Invite all per.on. desiring 
-"y Information re :atlve to patents, or the registry of 
trade-marks, In this conntry or abroad, to call at their 
oIllces. Slil Broad ... ay. ExanIlnatloo of Inventions, con
snltatlon, and advlee free. Inquirie. by mall promptl:r 
answered. 

Address, lll U N N  & CO .. 
Publisher. and Patent 80llcltors, 

861 Broadway, New York • 
. B�NCJI Oll'l'ICES : No. 622 and 6:U ·F StJoeet, PacUlc 

BaUdl:lJM, _ 7th Street, WBlllUqgtou, lJ. C. 

HYDRAUL I O  FLAlf GE D  H E A D S, 
OF IRON OR STEEL, FOR BOILER AND TAN K  MAKERS. 

Une q u al e d  fo :r S t :r e n g t h  a n d  Unifo :r m i t y .  
. THE DICKSON MANUFACTUR1 NG CO. 

• C::E'l..A.1'T T�N"" P.A.. . 
G't ou .... r lS&ree" Bu.... l l �  ·1.11lert,. IStie.,. New Yerk. 

QUARTZ AND ITS VARIETIES.-RY 
W. S. Beekman.-With distribution of quart,z, chemlcsl 
composition. varieties, characteristics . Commercial 
uses and va ue. Contained in SCIENTIF IC AM '<:RIf'AN 
8UPPLEll"NT No. ;l'l8. I 'rice 10 cents. �'o be had at thl. 
oIlice and from all new.dealers. 

2 to 2li H. P. 
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C A S E N C I N E . 
Warranted eqnal to any In 

Power and Economy, and Su
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every Revolution. 
fl. H. LATHAM, 

Chicago Agent, 115 Monroe Street. 
Williams & Orton �If�. to., 

8 T E R L l N C ,  ILL. �=-::"::':''-------'---.-- � 
DRY AIR REFRIGERATING MACHINE. 
De.criptlon of Hall'. Improved horizontal dry alr refrlg
er .. tor designed to deliver about 10.000 cubic feet Of 
cold air per hour, when running at B .peed of 100 revoln
tions per minute, and capable of reducing the tempera
ture ot 00° above to 5(10 below zero. With live ligures, 
shOwing plan and side elevation of the apparatns. and 
diagrams llJustratlve of It. performance. Contained . In 
SCIENTIl!'JC AMERIOAN SUPPI,1!:MENT, No. !l8M. Pnce 
10 centa. to. be had ajo this olllce and from all uews
dealers.. 

I'. II U H IIA U D  c o . ,  J u· ADVERTISERS .hon M spn d t .. TH I<: H • 

. .JlctOUR A dverti8ing .\ gen t HL 1'1 1' ''' HavC'n,  
Con n . ,  Cor n fI'ee copy of " e n d i n g  N c ,,'s

papers." 

TESTS OF CEM ENT. -R EPOH'l' OF 
the committ.ee on a uniform test for cement.. Cement 
tests. Fineness, cbecking or Cracking. '.rests recom ... 
mended, mixiD« I ptc., setting. sampling. sieves. moulds, 

��'i.���!'N W��Pl?L::':�e.:: Jlo�
n
�'!l;.d �c�

C
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To be had at this otllce and from all newsdealers. 

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

tillc Amateurs. �'he be.t late collection published of 
such a wide variety of Information. 

FIRST SERIES.-Bookblnding ; Candles ; Drawing ; 
Electro-Metallurgy ; Engraving ; Gtldlng ; Japans ; Pho
tography ;  Pottery ; Varnishing, etc. 4liO page ••  wit.h 
Illu.tratlons, . • • . . • • . S�. O O  

StWOND SERIES.-Indllstrial Chemistry ; Cement. and 
Lutes ; Confectionery, E&sences, and Extracts ; Dyeing, 
Staining, and Coloring ; Gelatine, Glue, and Size ; lnkb ; 
Paper and Paper Making ; Pigments, Paint, lind Paint
ing, etc., . • • . • . • •  S'l.OO 

THIRD SERIES.-Alloys, Electrics, Enamels and Glozes, 
Glass, Gold. Iron, and Steel, I.;RC�uers and Lacquering, 
�i�a:: !i���i;t:.ts�pe:::'Yisa��Yu:i.ra��hrie:,' �l'�

n, 
1��Orr, 

FOURTH SERI1!:s.-Waterproollng ; Packing and Stor
ing ; Embalming and Preserving ; Leatber POlishes ; 
Cooling A ir and Water ; Pumps and Siphons ; Desle
catln

v 
Distilling ; Emulsifying ; Evaporating ; ]o'lItel'-
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ur Send for our complete Catalogue of books, free to 
any addres •. 

IT" In orderln" single volumes, be particular to men
tion the " series if wanted. 
N�::

t
��S:��ig:�e�i¥to� p�cf.0.' 361 Broadwav, 

rEBF'EC7' 
NEWSPAPER FILE 

'rHERAPEUTICAL FFFECT OF THE 
Internal A dminlstratlon of Hot Water In the Treat
ment of Nervous ni.ease •. -By Ambro.e L. Ranney, 
M.D. Hules for administration. . The effects of the 
treatment. Theory of the action of hot water. Points 
in Its favor. Conclu.lons. Contained In S(,IE"TIl!'IO 
AMEUI�AN SUPPLEAl KNT, No. 4 6 :i .  Price 10 cent •• To 
be had at thl. ollice and from all newsdealer •• 

CURE �caI DEAF PECB:'S PA.TENT lIIPBOVED CusmONED EA.R DRUHS PerrHtI, 
.. tore &he Ream" and perform the work of the natural drum. Invlaible, OOmfortable and alwa,ys.ln position. AU 
convel'll8tlon and even Whi8� heard dJstlnctly. Send for Y��x,��a==:'1t:!v"'Y��'�a,,"ii"'��:' 

TO WEAK MENsulferinlffromtbe ef. 
. feets Of youthful el'-- rors, early decay, lost 

manhood. etc. I will send a val1l&ble treatise (sealed) 
cODtaini�g _full particulars for home cure, free of � Addre8s Prof.F. O. FOWLER, Moodns, ConD. 

AERIAL NAVIGATI ON.·- DESCRIP: 
tlon and illustration of a new Reronautlc mlU'hlne, de-�:.s:8C:{ 8�fe:�'�ea�1�rtJlh�
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TIlI'IC AM .. RICAN SUPPLKM 1<NT, No. 467 . Price 10 
cent.. To be had at this (Ilice and from all newsdealer • 

WEAKr UNDEVELOPED PARTS 
Oftbe bOIIy enlaTged and I1rengChened. 'Simple, unfailing 
llelf-treatmcnt. FuU nfl1anaffon. referenM"I' • .te . • Bentaealed 

..... &lWil JlEDIOAL CO., BUFFALO. ·N. I. 
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Inside Page. each insertion - - - 1. a cellts a line. 
Back , Pall"e, each i ll�erl i on - - - l1li1 .00 a line. 

The above are charges per agate hne-about eight 
words per line. 'l'his notice shows the width of the line, 
and is set in flgate type. Engravings may bead adver
tisemenh at the same rate per agate line. by measure
ment, as the letter press. Advertisements must be 
received at public�tion office RS early as 'rhursday morn ... 
lng to appear in "next issue. 

To Business Men. 
The value of the SCIENTIFIC .A MERICAN as an adver

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo
ries, and 1s read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more thqn to see his advertisement in a printed news
pa.per. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intluence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a Jist of publications 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 smull circulation thJl.n is allow
ed on the SCIENTIFIC AMERICAN. 

�-'or rates see top of :fir�t colUmn of this page, or ad
dress 

MUNN & CO., Publishers, 
361 Broadway, New Yo)"i< . 

tURK'S DRYING, VENTI
LATING and EXHAUST 

F.4.5&_ 
Most Effective. 

Price List 'Free. 
GEO. P. CLARK, 

Windsor Locks, Conn. (Box J,.) 

FIRE AND WATER-PI\OOll' BUILDING FELT, 
FmE'PRooF PAINTS, STEAM PACKINGS, BOlLER 

COVERINGS, ETC. 
Samples and deBcriptivePrice List free by maiL 

E. W. JOHNS !.I'F'1l: CO., 8.7 MAIDEN LANE, N. Y • 
CHICAGO. PHILADE1�PHIA. LONDON. 

THE RESILIENCE OF STEEL.-A PA-
per by Wilfred Lewis. dehlling some experiments made 
by the author with a view to ascertaining how much 
energy can be stored in a given weight of steel. Con ... 
tained in SC lK.NTlFIC AMEUICAN SUPPLEMENT No. 483. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

I NTERNAT IONAL I N STITUTE FOR 

Liq¥.�fi�SR' g,!}}w�],1!� YO�as
. 

V E  N 'l' I L A  T I O N. -GREAT IMPORT-
ance of ventilation. The vitiation of air that Is constant
ly going on in inhabited places, exhaustion of oxygen 
by gas, candles and lamps. Ventilation by nat'lral and 
artificial means. Contained in SCIENTIFIC AMEinCAN 
SUPPLEMENT, No. 1i�1i. Price 10 cents. To be had at 
this office and from all newsdealers. 

VOLNEY W. MASON & CO •• 

FRICTION PULLEYS CLUTCHES antl ELEVATORS 
PROVIDENCE, It. I. 

LIGHTNING RODS. -DESCRIPTION OF 
r�c\��:H:�n��:�;ls
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With 6 :figure�. Contained in SCIICNTI1!'IC AMERICAN 
SUPPL I':MEN'I", No. 1i�1i Price 10 cents. To be had at 
this oillce and from all newsdealers. 

WI'l'HERBY, R U t!t! & RICHA flDSON, Manufacturers 
of Patent Wood Working Machinery of every descrip· 
tion. Facilities nnsurpassed. Shop formerly occupied 
by R. Ball & co . •  Worcester, Ma.". Send for Catalogue. 

';>v D/I:_ .4.. :E3L.B.:EC.:EC.XS. 
I'rovldenee. n. l l  (I'nrk 8t.) Sixminutes' walk Westiromstation. 

Orhrlnal and Only Builder 01 Ihe ' 
H A R R I S - C O R L I S S  E N C I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy E n g i neer's a n d  Steam User's 

Manual.  By .J . W .  H i l i ,  M.l. Prloe S I . 2 5 .  JlBNTION '1'HIS P APllB. 

PAT E N T S .  
MESSRS. MUNN & CO., iu connection with the publi

cat!Qn of the SCIENTIFIC AMERICAN, continue to ex� 
amine improvements. and to act as Solicitors of Patents 
for Inventors. 

In this line of business t.hey have had forty one year.' 

experience. and now have unequaled facilities ,for the 
preparRtlOn of Pntent 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, Reissue�. 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 how to pro· 
cure them ; directions concerning Labels, Copyrights, . 
DeSigns, Patents, Appeals. Rnissues, Infringements,' As
Signments, Rejected Cases, IIlnts on the Sale of Pa
tents, etc. 

We also send, f'/"et 'of cM'I"ge, a Synopsis of Foreign Pa· 
tent Laws, showing the cost and method of securing 
patents In all the principal countries of the world. 

.MIJNN &: CO., Solicitor. ot Pa'en'., 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street. Pa

DUle Bulldlnj(, near 7th Street, Washington, D. C. 

[JULY 24, 1886. 

Palont RivoloG Monarch RUbbor Boltin[. TH� AMsnI�AN ��tt TEt�PH�IE ��. 
:e:e::ST :IN T::s::::e:: ""VVO:E.L::D. 95 M I LK ST. ,  BOSTO N ,  MASS. 

Speclall:r adapted lor PAPER .MILLS. S A W  .MILLS, 
and THRESHING MACHINES. 

THE GUTTA PERCHA AND RUBBER MFG. CO., 
New York, ChicaKo, San Francisco. Toronto. 

THE HALL TYPE WR ITER .  
C ONCRETE AS A BUILDING MA-
teriaL A paper by Thomas Potter. call1ng attention to 
r���nf�te�i��
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building purposes. Contained in SC IENTIFIC AMERICAN 
SUPPL ICM>ON'I' N o. 4 87. Price 10 cents. To be had at 
this office and from all newsdealers. 

Is the best in the market. Extremely Portable. Weighs 
only 7 pounds. 

===PH.XCE $40.=== 
No Inked Ribbon ; Interchangeable Rubber Type ; 
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Spanish, RUSSian, &c.; desCliptive pamphlet free. 
Address Hall 'l'ype Writer Co., Salem, 111ass. 

Or THOS. HALL, 853 Broadway, New York. 

MODERN BRONZE ALLOYS.-A PA
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ployed for engiueering purposes. The bronze of the 
ancients. Composition of bronzes. Phosphor bronze 
and its appJh�ations. Stlicium bronze. Manganese 
bronze. Delta metal. Phosphor-copper. Pbosphor
manganese bronze. Phosphor-lead bronze. Phosphor
tin. AlumInum bronze. Silverold. Cobalt bronze, �?;��IW��� foC

�:���
FI

.fo\�·i.��'�rt�g'�����E,,�Tfr�i:i all newsdealers. 

THE PERFUMER'S MANUAL. - A 
va]uable paper by an experienced manufacturer, giving :::Jfa�l\��. of
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PLEMENT No. 486. Price 10 cents. To be had at this 
Office and from all newsdealers. 

Use the JENKINS STANDARD PACKING in the worst 
joint you have. and if, after fo]Jowing directions, it is not 
what we claim, WE WILl, REFUND THE MONEY. 

Our " Trade Mark " is stamped on every sheet. None 
genuine nnless so stamped. g7"Send for Price List. a-:mN�N"_� B:R.C:>S • •  
71 John Street. N. Y. 79 Kilby Street, Boston.  

13 �o. Fourth SU'eet, Phila. 

HARRISON CONVEYOR ! 
Ha!i:lling Grain, Coal, Sand, C lay, Tan Bark, Cinders, Ores, Seeds,&,c. 
8����. 1 BORDEN, SELLECK & CO" {��'}.':,rs, } Chicago, ilL, 

ELECTRIC TRAMWAYS.-DESCRIP-
tlon of the electric tramway recently constructed at 
Wrt'i!<'f��l' :'�����h��t'�'aR�a.:;� bJo�l�i:.,<g��
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FIC AMERICAN SUPPLEMENT No. 1i�8. Price 10 cents, 
�'o be had at this office and from all newsdealers. 

W
A N TED price lists and particulars of American 
Engines, Tools and N ovelUes. Send postpaid to rl\ 

Van ·Zwieten & Co., Importers, Sole Agents, Rotter
dam, Netherlauds. 

I M i n era l Lan d s  P rospected I Artesian Wells .Bored. Superior Stationary En
!<ine8, specially adapted to Electric Light purposes. 
Built by PA. DIAMOND DRILL Co., Birdsboro, Pa. 

It 
Columbia BIcycles and Tricycles, 

MANY JMPUOVEMENT!!! 
FOIt 18Sti. 

New Spring Catalogue Sent Free. 

The POPE MFG. CO. ,597 Wa!hington St., Roston 
Branch Hou.e8 L 12 Warren St., New 

York ; lU, Wabulh Ave., Chlt>Bco. 

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

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