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FOURTEEN TON LOCOMOTIVE CRANE. cranes are now in use in the principal steel works in Eng- on the crane, and in case of a jerk the cr��J:Vo� imme-
The cl'ane here illustrated is representative of a class of land. and several have gone also to America and the Conti- diately settle back on the traveling rails. �':,�.. <% 

portable steam cranes specially designed and constructed in nent. One of the special features of this crane is tIlit!·'Co�jlc. 
various sizes for use in steel works. The work to be per- The carriage is a massive casting of 10 tons, with a fore tion o f  the central post and its connections. The post with 
formed is constant and heavy, n ight and day, such as o r-di- and aft wheel base of 8 feet center to center. The wheels its bearings is the most important detail in such cranes. 
nary cl'anes could not cope with. Every part is extra strong, with steel tires are for a gauge of 4 feet 8% inches. The Messrs. Russell bave abandoned the use of the roller path 
and easi ly accessible fOI' in spection , while compactness is a axles are of steel, 6 inches diameter, in brass bearings. The so universally adopted in crl\nes by other makers; holding 
prominent feature. In order to be universally available traveling gear, wheels, and pinions are of cast steel, and all tbat when such cl'llncs are exposed to dust and gri t  the wear 
through the works, tbey travel on the standard railway outside. On each side of the carriage is a strong w ing is excessi ve. If tbe crane is IIsed so tbat only a part of a 
gauge, and have sufficient stability to lift, slew, and t ravel bracket, giving a width over all of about 7 feet, so tbat a I revolution in slewing is performed, tbat portion of the 
with their full load suspended in any position . 'fhe en- guide rail or bar could be hid paral lel to the rails on which path wears tbe remaining portion below the level, so that 
graving is from the Engineer, and made from a photograpb tbe crane travels on each side, in special positions, when the through time the crane ceases to be able to make a complete 
of tbe makers' No. 6 standard size. wbich lifts 14 tons at 12 maximum weights may require to be lifted . Tbis is an ex- revolution. If tbe rol ler path and sole plate are cast to­
feet radius, 01' 12 tons at 14 feet radius. It is tbe fifth crane tra precaution to provide fOl' any jerk or abnormal strain getber, the casti ng requires occasional returning and even 
supplied to Mp.8srs. Beardmore, of Parkbead Steel Works, lending to overcome tbe stabil ity of the machine. These renewal, which is i nconvenien t.  
Glasgow, but it i s  the largest yet made capable of  slewing side rails  01' barR being half an inch under the brackets, The small engraving snows an improved arrangement of  
and traveling w ith its full load on ordinary gauge. These would only come in contact wben too great strain was put (Oontinued on page 132.) 

IMPROVED FOURTEEN TON LOOOMOTIVE OlU.U. 
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$titutifit �tutritau. 
:BALANCING WHEELS AND CYLINDERS. 

For wheels of large diameters and wheels and cylinders of 
great velocity, accurate balancing is required . It is not yet 
dete rmined that a standing balance and a running balance 
can be made identical, especially when a belt is used, as on 
the flywheel of an eng ine, or the momentum of a crank is to 
be overcome. But for many pnrposes the ,tanding balance 
is near enough to accu racy to prevent tremor and injurions 
jar in runn ing. When the wheel can be turned inside as 
w ell as outside, the rim balancing is not al ways necessary if 
the arms approach uniformity in size ; but there are cases 
where inside turning is impossible, amI bahtncing becomes a 
necessity. 

There are three meth ods of balancing in use, the m ost 
common being the suspension of the cy linder or wheel on 
th e  centers of an arbor or s·haft. This is not always accu­
rafe, as, if the wheel is very heavy, the centers must be set 
up too hard to allow Ihe wheel or cylinder to turn easily. 

A better way is to suspend the wheel by the journals on 
wuich it is to rlln; but 1f these are seated in boxes, the same 
objection will exist. To obviate this, the journals are some­
times mounted on friction rollers; but a m ilch more aCCll­
r8te metuod is to mount them ou two parallel bars, planed 
and filed to exactness and.li.xed perfectly level. These are 
long enough to allow the journals (0 travel far enough to 
make a complete revolution of the wheel or cylinder shaft, 
3 inches diameter requiring hars something over 9 inches 
long . By this method the degree of accuracy obtained is 
very great, as the journals beal' on the bar at only one point, 
and the mass roll� at a touch. 

There is 13till another method, especial ly applicable to large 
turned wheels, as the fly wheels of st('am engiues. In th i s 
the wheel, after being bored and turned, is suspendee! by 
the central hole so th at the wheel h angs horizontally. The 
wheel is held by an eye bolt accurately tur ned, having 
mounted on it  two d isks with shoulders turned to fit the 
bore of the wheel; tbus the eye of the bolt is in the mathe­
matical center of t h e  wheel . The wheel is th en suspended 
by a crane, and a spirit level laid on the turned edge of the 
rim. If the wheel hangs true, the  level w ill show no de­
clination ; but t h e slightest variation of weigbt will deflect 
tbe rIm .  Pieces of iron are hand clamped on the opposite 
side, and when accuracy is attained the clamp and weight 
are wei gbed, anet a pattern for a casting to go inside the rim 
is made accordingly. 

Colorin2" 0" Bnass. 

We translate the following from Indu.�trie Zeitung: 
If brass he covered with moiEtened sand for some time a 

beautiful brown coloration is deve l oped upon the surface, 
whicb remains brigbt when polished with a dry brush . 
In order to render the color m ore light or green, it is covered 
with a film of verdigris obtained by evaporation of dilute 
acid applied to the surface. The antique appearance of the 
article thus treated is quite heautiful and more or less last­
ing. An objectionable feature of the process is the extent 
of time I1ece�sary for itA execution, and it bas for this reason 
been substituted by another process. 

Tbe brass being heated is immersed in old or dilute nilric 
acid, and left therein  till the surface is covered wilh scales ; 
it is th en cleansed with sand, washed, and bronzed. The 
term bronze comprehends in commerce all possible colora­
tions. 

Brown is obtained by immersion in a solution of nitrate or  
ch loride of  iron; the intensi l y o f  t h e  color being dependent 
on the strength of the l iquid-·for violet colors antimony 
chloride being used ; while Il chocolat e color is ohtained 
when the surface is covered with a lay er of humid iron oxide 
and bighly beated. and polished w ith graphite. By moist­
ening the brass with a solution con taining iron and arsenic 
chloride, an olive ·gree n is i m parted to it. The liquid is pre­
pared by dissolving the respect ive metAls in muriatic aciel. 
Tbe surface is polished with a graphite brush and coated 
with a lacquer composed of 1 part varnisb, 4 parts turmeric, 
and 1 part gum mi gutta. 

A steel color is developed by using a boiling solution of 
arsen ic chloride, while a careful application of a concentrated 
solution of sodium sulphide causes a blue coloration. 

Black , being generally used for optical instruments, is ob­
tain ed from a solution of gold or platinum chloride, to each 
of which tin nitrate has been added. In Japan the brass is 
bronzed by using a boiling solution of copper sulphate . alum, 
and verdigris. 

The success in tbe art of bronzing depends in a chief 
measure upon the temperature of the alloy and solut ion , the 
quality and proportion of the metals used in prepar ing the 
alloy, length of time of immersioo, drying , and many other 
particularities-as regards care of the manipulations-wbich 
demand a dexteri ty only acquired by practice . 

When it is not the ohject to impart to th e  surface an arti­
ficial color, but to protect it against the form at ion of rust or 

V1.E��g,�8�n�_1i��.�NJfifF���·L����b����i�t����r��c���� oxidation, It coating of the surface with a varnish called 
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varnished. The varnish used is prepared by dissolving 
1 ounce shellac in 1 pint alcohol .  Pigmen ts, sandalwood 
dragon 's blood, and annatto are introduced to i n creas,," thE! 
color and gloss; also turmeric , sa,fi'ron, gummi gutta, etc, 
The former produce a yel low, thpse a red , and a mix ture of 
both a beautiful orange colored vamisb . 

An excellent l ight colored lacquer consists of 3 parts aloes, 
1 part turmeric, and 1 part plain varnish. A yellow lacquer 
is composed of 1 part turmeric, 4 paris dragon 's blood, and 
1 part of the spirit varnish. A red lacquer can be made by 

mixing 32 parts of annlttto, 8 parts dragon's blood, alld 1 
part varnish. 

Lacquers fade and are chemically altered by the ('ombined 
action of light and heat, and should be kept in ve,;sels of 
glass or earthen ware; they are also affected by metals. 

.. , .... 
The Microscope In Analysis. 

Tbe recent gift by Andrew Carnegie of $50,000 to Belle· 
vue Hospital, New York city, to be devoted to the furt.l.ler­
ance of microscopic study and microscopic investigation ,  is  
a step which must go far toward I.tddin� to the value of 
the microscnpe as an aid to the chemist as well as to the 
pbysician and surgeon. 

With every improve ment in that noble iIistrnment, the 
telescope, new worlds are reveA.led to the ast l'onomer, and 
the science of astronomy owes as much to the skill of Alvan 
Clark, the in strument m aker of Cambridge, as to the 
patience and learning of Seccbi or of Proctor or Langh'y. 
So it is in respect to the microscope , and tbe skillful and 
ingenious men who are con tinually improving and perfect. 
ing tbese invaluable instruments. The modern analy tical 
chemist finds a m icroscope almost as indispensable in his reo 
searches, especially in organic analysis, as are his retorts 
and acids and tubes . 

The intricate relation which botany bears to medicine 
presents a field in wh ich intelligent use of the microscope 
must produce excellent results. The student of medicine iH 
to-day enabled to unravel, before the potent glanc!e. of the 
perfected microscope, the deepest mysteries of the medicinal 
plant, flower, berb, or root. The n ature, virtues, attributes, 
etc. , of these can be studied at leisure, and gazed upon with 
an eye that m agnifies from a few hundred to tbousands of 
diameters. 

The brilliant discoveries by Pasteur and by Koch are as 
much due 10 the perfected microscope as to any one cause. 
Tbe nature and habits of the tu bercular hacillus have only 
been capable of study since tbe m icroscope was so improved 
that organisms heretofore unrecognizable stand revealed. 
Diseasp. has been traced to its source, the presence of bacteria 
and germs, by the use of the finest microscopic appliances; 
and in facl a thorough course study in the art of intelligently 
using thiR instrument is becoming yearly a greater necessity, 
not only to the medical student but the pharmac ist who 
wishes to keep abreast of the age we live in. Tbe relation 
of the microscope to cbolera is at present an interesting and 
close one. And when another potent servant of man , elec­
tricity, is summoned to aid the mieroscope, the power of the 
latter is increa"ed to an astonishing degree. Recently i n  
London such a n  apparatus threw upon a screen the image of 
a cholera germ, magnified two million times, and in wh ich 
these long hidden and minute organisms appea red the size 
of the human hand . 

The motto of t.he modern microscopist seems to be: 
" There is notbing hidden th at shal l  n ot be revealed." And 
tbe determin ation of the modern student of medicine and of 
drugs and their effect and nature should lead him to expend 
less upon cigars and divers luxuries and aim to be the pos­
sessor of an instrument witbout whicb three- fourths of the 
realm he proposes to entet· will remain invisible. Fortu­
nately, the growing pe rfection of the instrument d oes not im­
ply increased cost. And it is now possible to secure a 
microscope of marvelous power for It sum which a decade 
ago would by no means have secured a much less perfect 
instru ment. 

We are satisfied, concludes the Independent Record, of tbis 
city, that in the next few years the microscope, in the haIlds 
of brainy and quick witted American s tudents, must pave 

the way for d iscoveries in the realm of medici ne that will 
be worthy of a place beside those of Pasteur 01' of Koch. 

.. ill' •• 
A New Revenue Cntter. 

Tbe Commodore Perry, a United States revenue cutter, 
just completed by the TTnion Dry Dock Uo., of Buffalo, for 
service on the grea.t la tl:es, is an iron steamer of 451 tons dis­
placement.. Bel' length over all is 161 feet, on the watel' 
line 145 feet, beam 25 feet, depth 11 feet 2 iuch es, draught 
of water 9 feet. Her rig is that of a 10psail s cbooner. Her 
engi nes ano boiler were constructed by the Hartford En­
gineering Co. The boiler is a re t urn tubular, 15 feet long and 
11 feet 6 inches diameter of sbell . She has a single direct 
acting engine, cy l inder 38 inches oiameter and 40 inch 
stroke, single screw propeller 10 feet in diameter and of 4 
blades. Her decks and spars are of wh ite pine. All bands 
from the captain down are quartered belo w the main deck ; 
the captain's cabin is in the extreme stern next the ward 
room. The engine and boiler are amid8hips, and the men 
forward. 

The woods used for finishing are w h ite pine, black walnut, 
mahogany, cherry, and asb. She is a neat, handsome litlle 
steamer, inside and out, in every way creditable 10 the 
builders. All excellent draw i n g of the vessel bas been made 
by Mr. Fra.nk R Rosseel, or Buffalo. 
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ASPECTS OF THE PLANETS IN SEPTEMBER. 

SATURN 

is morning star, and wins the first place on the planetary 
record, for his beautiful appearance in the eastern sky, and 
PJso beeause he reaches one of the great time marks in his 
course. 

On the 16th, at 10 o'clock in the morn ing, he is in quad­
rature with the sun on his western side. He then passes the 
half-way house between conjunction and opposition,  and is 
in favorable position for observation, both with the naked 
eye and the telescope. He is at the same time conveniently 
situated for the star gazer', rising now at half after 11 o'clock 
in the evening, and, at the close of the month, making his 
appearance at half past 9 o'clock. For a t ime after his ad­
vent Saturn is the brightest star in the myriad host that 
sparkles in the star depths, but his supremacy lasts but a 
few short hours, when bis fail' rival, Venus, appears upon 
tbe scene and robs him of the proud disti nction. 

A pecul iar iuterest i s  fe l t  in  the approach of tbe ring­
girdled planet to the earth at the present time, for knotty 
problems are to be investigated-with little expectation of 
their being solved-connected with tbe complicated 
Saturnian system. The most magnificent member of the 
planetary brotherbood is drawing near the terrestrial domain 
under conditions that will not be eXl1ctly repeated until tbe 
present generation of f.strollomer8 has given place to the one 
that wiil succeed it. For though the members of this pro­
fession are distinguished for longevity, 25 years spans the 
length of the highest power of observation in an astrono­
mer's life, while 29t years must pass before Salurn presents 
the same advantageous position he now holds. 

During thi s  year and the succeeding year tbe finest tele­
scopic views of Saturn and his rings may be obtained in  
northern latitudes. For in this t ime he passes hls peri helion,  
reaches bis greateRt northern declination, and his r;ngs are 
open to their widest extent ; tbese events all occurring be­
fore the year 1885 closes. 

'l'be composition of Saturn's rings is a question of pro­
found interest to men of science. When the rings were first 
discovered astronomers saw nothing wonderful in tbe fact 
tbat two rings sur roundecl a planet, and accompanied it in 
its revolution aronnd the sun, any more than  a child won­
ders at the creations of fairy-land.  But as a knowledge of 

tbe science and the principles of gravitation advanced, it 
was found tbat if such a body were solid i t  could not be 
supported, but would soon be precipitated upon the planet. 
There are tbose who st ill believe that the rings are approach­
ing tbe planet. Aecording to Struve's figures, the fall will 
take pl ace about the year 2150. The theory next advanced 
was that the rings were fluid. This-was shown to be equally 
untenable. The next and last imoort.ant step was a great 
advance Thpon the preceding, for the distinguisbed astrono­
mer to whom it is due proved that there were nnanswer­
able objections against both the solid and fluid constitution 
of the rings; he also sllggested or revived a third theory. 
This is  that the ring is formed of myriads of satellites, too 
small to be separated in the most powerful telescopes, and 
too close together to allow tbe intervals tbat separate them 
to be visible. The rings look solid and the surface unbroken 
on account of the immense distance at which tbey are ob­
served, something on the same principle that the little drops 
of moisture, of which cloud and fog are composed, appear 
like solid masses as we look upon them. 

The rings, as is well known, consist of two rings separated 
by an opening, while the inner ring is joined at its inner cir­
cumference to a third or dusky ring, considered partially 
transparent. There is also a l ine th at looks like a division 
in the outer ring. A broad field here opens to investigators, 
and observers will carefully study the golden circlet in order 
to find if the comparative darkness of some portions of the 
rings is not caused by the sky sbowing through the openings 
where the satellites are more sparsely congregated, instead 
of being breaks in the rings, and whether the dusky ring is 
not partially transparent. 

No effort will be spared, no human aid will be unused, no 
favorable night will be lost, in the attempt to discover the 
weighty secrets our bri1liant brother has bitherto kept hid­
den from mortal vision.  If a few extra satellites chance to 
be picked up, While his faee and rings are being scanned, 
immortal fame will redound to the fortunate d iscoverers. 
This year, then, and the year to come are to be specially 
devoted to Saturnian investigation, a study of exceeding 
delicacy, requi ring exceptional visual power and the long 
practice that makes perfect. For objects viewed at a 
distance of 900,000,000 miles demand the higbest exer­
cise of the bighest powers witb which humanity is 
endowed. 

We bave proof that the present favorable conditions for 
observing Saturn are being diligently improved. The 
Messrs. Henry, of the Paris Observatory, have recently made 
observations all tbe mysterious rings under atmospheric con­
ditions that were exceptionally favorable. They make the 
startling announcement that, outside of the known rings, 
there exists a small bright ring on the outer border of the 
Guter ring, the width being nearly equal to the d ivision in 
the ring. Now if this new ring is a reality, other astron· 
omers will not fail to see it, and the opinion will 
not fail to be coufirmed that important cbanges are tak­
ing place in the rings, especially in tbe outer one. There is 
a curious analogy between the solar system and the SQ.turnian 
system. The sun has eight planets and a ring of asteroids 
revolving :lround him. Saturn in like manner is surrounded 
by eight moons and Il ring of minute bodies corresponding to 
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the asteroidA. Some t ime in the future the reason for the 
correspondence may be discovered. 

The right ascension of Saturn on the 1st is 5 h. 30 m. ; his 
declination is 21° 51' north ; and his diameter is 16'8". 

Saturn rises on the 1st not far from balf past 11 o'clock 
in tbe evening; au the 30th he rises at half past 90'dock. 

VENUS 

is morning star, and seems as yet to show DO sym ptoms of 
the falling off in brilliancy and size to which she must as 
surely succumb as the less glorious members of the family. 
She continues to travel westward, lengthening out tbe in­
visible cbain that bind� her to the sun until the 21st, w hen 
a cbange comes. On  that dflY, at 7 o'clock i n  the morning, 
she reaches her greatest western elongation, oeing then 46° 
6' west of the sun. Here she reverses her course, approach­
ing the sun with slower step than �he receded from him, 
and gradually growing less br il liant as she draws near the 
central fire that will quench her lesser light. 

One cannot help regrett ing that the bright planet must 
lose ber luster, especially afteL' the superb aspect she took 
on during t,he month of August, wben she seemed to illu· 
mine the eastern heavens like a young moon as she hung 
tremulous on tbe rosy waves of light that proclaimed the 
near approach of the su n.  

The right ascension of Venus on the 1st is 7 h.  45 m. ; 
her declination is 17° 11' north ; and her diameter is 30 '4'. 

Venus rises on the 1st about 2 o'clock in the morning; on 
the 30th she rises about a quarter aftel' 2 o'clock. 

JUPITER 

is morning star. Though the latest comer among the plan­
ets that usher in the day, he is far enough from the sun to be 
easily vi8ible, rising DOW an hour and a half before the 
great luminary, and two hours after Venus, wbo looms 
above tbe eastern horizon at 2 o'clock. One of tbe delight­
ful observat ions of the month will be to watch tbe approach 
of the king and queen of the stars as they dra w near eacb 
otbe!.' on the celest iiH road. On the 19th Jupiter is only an 
bour behind Venus, and, at the end of the month, he fol­
lows so closely in ber steps that only the sbort time of 15 
minuteS separates them. Observers who command the east­
ern horizon, and will take the trouble to rouse from their 
slumber in the small hours of the morning, will  bebold one 
of the fi nest exhibitions our bl'other planets can get II p. 

The brightest gem of the sun's family appears suddenly 
above the eastem h ills, shining with dazzling brilliancy on 
the dark background of the sky, the prince of planets fol­
lows in quick pursuit, and the first magnitude star Regulus 
in near proximity completes the starry picture. 

The right ascenRion of Jupiter on the 1st is 9 h. 34 m. ; 
his declination is 15° 10 north ; and his diameter is 30'. 

Jupiter rises on the 1st about 4 o'clock in the morning ; on 
tbe 30th he rises about half past 2 o'clock. 

URANUS 

is evening star until the 20th, when he becomes morning 
star. On tbe 20th, at 10 o'clock in the evening, he is  in 
conjunction with the sun .  The four great planets are tben 
on the sun's west em side, and are all shin ing as morning 
stars. Neptune and Saturn haVE) passed quadrature, and are 
more than half way advanced toward opposition. Jupiteris 
on the way to quadrature, and Uranus is j ust commencing 
bis course for the same goal. 

The right ascension of Uranus on the 1st is 11 h. 51 m. ; his 
declination is 1° 40' north; and his diameter is 3 '5". 

U ranUI! sets on the 1st about a quarter after 7 o'clock in the 
evening ; on the 30th he rises about a quarter after 5 o'clock 
in the morning. 

MERCURY 

is evening star u ntil tbe 19tb, when he joins the ranks of 
the morning stars. On the 19th, at 10 o�clock in the morn­
ing, he is in  inferior conjunction with the sun ,  passing to 
his western s ide, and increasing the n umber of moming 
stars to five in the following order of distance from the sun: 
Neptune heads tbe list and is  succeeded by Saturn, Venus, 
Jupiter, and Mercury. 

The right ascension of Mercury on the 1st is 12 h. 11 m. ; 
his declination is 5° south; and his diameter is 8'6". 

Mercury sets on tbe 1st soon after 7 o'clock in the evening; 
on tbe 30th be rist's about balf past 4 o'clock in the morn­
ing. 

NEPTUNE 

is morning star and the leader of the shining brotherhood. 
He is  of little importance now in his distant quarters, but 
we bave faith that some time in tbe future he will point 
the way to a world  or worlds lying beyond bis sphere. 
Meantime his etbereal path must he closely watched, lest 
any unusual perturbations escape detection. 

The right  ascension of Neptune on the 1st is 3 h. 25 m. ; 
his declinat ion is 16° 54' north; and his diameter is 2'6". 

Neptune ri ses on the 1st. about half past 9 o'clock in the 
evening; on the 30th be rises at a quarter before 8 o'clock. 

MARS 

is evening star, the sole representative of that role through 
the whole month. He is moving slowly toward conjunc· 
tion, but we must wait till 1886 for another opposition, when 
the ruddy planet will take on a more imposing aspect. 

The right ascension of Mars on the 1st is 13 b. 23 m. ; his 
declination is 8° 46' soutb ; and his diameter is 4'8". 

Mars sets on the 1st soon after 8 o'clock in the evening ;  on  
the  30th he sets at 7 o'clock. 
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6 o'clock in tbe morning, standard time. On the 10th, the 
moon is in conjunction with Neptune; 011 the 12th, with 
SatuI'D ; on the 15th , with Venus; on the 16tb, with J upi­
ter; on  the 19th,  witb Mercury and Uranus ;  and on the 22d, 
with Mars. No planet is occulted by tlie moon in Septem­
ber in any part of tbe globe, but some favored mortals may 
see her pass over the star Aldebaran on the 10th, and we 
shall see her in his vicinity. 

THE HARVEST MOON. 

An interesting lunar pheuomenon will occur when, after 
the full, the moon ri�es for four cODsecutive even ings with 
an average interval of 35 minutes between the time of rising. 
We may not think witb the agriculturists of old that, by a 
merdful interposi tiou of Providence, the day is thus appa­
rently prolonged to help the huabandman in bis labol·. But 
we may be equally grateful for the cbarm of tbe lan dscape 
when floods of sil very moonlight quickly succeed the short 
September twilight, and show the artistic touch of our 
satellite in producing effects of light and shade that no hu­
man pencil can reproduce in its perfection of  stillness, soft· 
ness, and serenity, so deliciously harmonizing with nature's 
great harvest festival. 

.. , ... 
Krakatoa. 

At the meeting of tbe Meteorological Society of Mauritius 
on May 22, several interesting communications were made 
with regard to this eruption; among otbers, a letter from a 
M. Lecompte, dated at Diego Garcia (latitude 7° 20' south, 
longitude 72° 35' east of Green wich) on April 24, describing 
how at breakfast, on the morning of August 27, they had 
heard detonations, low but violent, and, attributing them to 
a vessel in distress, had run, and had sent men, to d ifferent 
ponts of the shore of t he island, who were unable to see any­
thi ng to cause such sounds; also how the captnin and mate 
of the Eva Joshua, j ust leaving Pointe de l'Est to anchor at 
Pointe Marianne (these places are supposed from tbe account 
to be near Diego Garcia), had heard the same detonations, 
and sent men to tbe mastheads, wilbout seeing anyth ing. 
These, with the previous reports from Rodriguez, showed 
that in three distinct cases tbe sounds of the Krakatoa ex· 
p losions were plainly heard at distances of at least twenty­
two hundred miles, and, in the case of Rodriguez, of nearly 
three thou�and. 

In Nature, May 1, it was stated by Herr R. D. M. Verbeek 
tbat these sounds were Leard in Ceylon, Burmah, Manila, 
New Guinea, and at Perth, on the west coast of Australia, 
and, in fact, at all places within a radius of ahonl 30°, o r  
two thousand miles. But these later reports from Rodriguez 
and Diego Garcia show that across the waters of the Indian 
Ocean, with no land intervening, they were carried distinctly 
to mucb greater distances. 

The still more remarkable atmospheric gravity waves 
which traveled round and round the globe in all directions 
from the Straits of Sunda, and which were fortunately reg­
istered on the self-recording pressure gauge of the large gaso­
meter at Batavia, close by Krakatoa, were also registered on 
the barograms at Mauri tius; and here t.here were distinctly 
recorded four successive transits of the waves from east to 
west, and three from west to east, tbe same as shown by 
Gen. Strachey to bave occurred at some of the European 
stati:)o8. But, what is still more remarkable, there is a 
faint trace of a fifth transit of the waves from east t.o west 
on the morning of September 2, i. e., more than 8ix days 
after the explosions, and when the waves had traveled more 
than four times round the earth, or about a hundred and two 
thou�and miles. 

Overwork In Gertnan School •• 
After forty-two years' experience it is now virtu'llly con· 

ceded in Germany tbat physical exercise is not a sufficient 
antidote to brain pressure, but that where the evil exists, the 
remedy mllst be sougbt in  the removal of the cause. 

Official action with reference to over-pressure has been 
taken in Prussia, Saxony, Wilrtemberg, Baden, Hesse, and 
Alsace-Lorraine. 

'£ire commission appointed 'by the stadtholder of Alsace­
Lorraiue recommended that the number of study-hours 
sbould be restricted to twenty-six a week for th� lowest 
classes of tbe gymnasia, and to twenty-eight and thirty-two 
for the higher ;  that the hours of home study should be 
eight, twelve, and eighteeu a week, progressing from tbe 
lowest class to tbe bigbest; and that six bours a week should 
be devoted to general pbysical exercise, including swim­
ming, open ail' sports, skating, and excursions. While the 
existing conditions will be somewhat ameliorated by tbese 
decrees, they do not seem to have brought about a final solu­
tion of the difficulty. Last year a petition upon the subject, 
signed by eminent teachers, physicians, and other citizens, 
was addressed to the Prussian Cbamber of Deputies. After 
setting forth the deplorable effects of the excessive stra in  
upon the nervous system of scholars, it appealed to the 
patriot ism of the deputies to put an end to the abuse, which, 
the petition aserts, ":threatens little by little to reduce tbe 
cultivated classes of society to a state of moral weakness 
that shall render them" 

incapable of great and manly resolu­
tion." 

AN inventory of the estate of the late Cyrus McCormick, 
the inventor of the harvester, has been filed in the Probate 
Court of Cook County, Ill. Tbe total is not farfrom twen ty 

THE MOON. million dollars. The executors of this colossal trust fur-
The September moon fulls on the 5th at 4 minutes wfore nished a bond for thirty millions. 
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A Forty Thousand Dollar Horse. 

Mr. Wm. H. Vanderb i l t  bas lately sold tbe famous trot­
ting horse Maud S. to Mr. Robert Bon ner, editor of the 
N. Y. Ledger, for the sum of forty thousand dol lars. An 
offer of one h undred thousand dollars from professional 
turfmen was previously refused by Mr. Vanderbil t, as he 
preferred to have the animal go into the hallds of a private 
individual . 

Maud S. is believed to be the fastest trotter in the world. 
Her best mile record is 2 min. 9% sec. At 4 years of age 
she trotted a mile in 2 :17��, and Mr. Vauderbilt then bought 
her for $21 ,000. She is  a beautiful chestnut colored mare, 
long ueck, satin skin,  brown eyes. 

. . . .. . 
COTTON BALING PRESS. 

In the annexed engraving Fig. 1 is a sectional elevation of 
the hydraulic apparatus, and Fig. 2 is a perspective view of 
a cotton baling press recently patented by Mr. C. Baumgar­
ten, of Schulenburg, Texas. The manner of constructing 
the press proper is  clearly shown in tbe cut. In the hydrau­
lic portion of the press is a tube o f  suitable size and length, 
wh ich is hermetical ly closed at its lower end by a cap, 
screwed on, and upon whose upper end is screwed a strong 
collar having an annular recess in the u pper side around 
the bol e, into which the upper end of the tube screws. 
This collar is formed with holes to receive stud bolts by 
w hich t he gland is held down on a ring of elastic packing . 

In this tube is fitted a second tube, for a piston, which is 

BAUMGARTEN'S COTTON BALING PRESS. 

closed at the ends by plugs welded i n ,  and on the head is 
seated a metal cup having a socket to connect with the pis­
ton by simply resting on it, and the follower is attached to 
the cap by bol ts. To check the piston and prevent damage 
in case it should accidental ly fall too rapidly, and to pre­
vent the piston fall ing below and closing the water pipe, 
there is a strong coiled spring arranged beneath it. At the 
lower end of tbe outer tube is connected a pipe through 
which water is forced in to raise the piston . This pipe is 
provided with a conveniently located check valve, and is 
connecte"d with a pump for forcing in the iiquid.  The cy­
lin der may be placed in a pit with the col la t· at the surface 
of the ground, so that the fol lower and case may be arrang­
ed low down on the ground floor when it is desirable to do 
so. 

• • • • • 
The Railways oC the United States. 

The in troduction to the 17th annual number of Poor's 
Manual , just. published , comprises the following i nteresting 
and valuable review for 1883 : 

The accompanying statements show a mileage at the close 
of the calendar year 1883 of 1 21,592 mi les, 6, 753 having been 
constructed within the year. The total length of completed 
road at the close of the com panies' fiscal years was 120,552 
m iles. The average mileage operated during the year was 
110,414. The amount of share capital issued by the several 
companies up to the close of their respective fiscal years was 
$3,708,060,583, an increase from the previous year of $207,-
024, 759. The funded deb ts of the several companies 
amounted to $3,455. 040,38 3, an increase from the previous 
year of $219,497,060. Their float ing or nnfunded debts 
amounted to $332,370, 345, an increase of $61 , 199,383 from 
the previous year. The total increase of share capital and 
of funded and floating debts from the previous year equaled 
$477,721 , 202. The total amoun t  of all liabilities at the 
close of 1883 was $7,495, 471, 311. The total per mile for com­
pleted mileage was $62, 176. The total of stock and liabili­
tie .. for 1882 was $7,016,750, 109 ; per mile, $61, 303. The 
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total for 1881 was $6,278,565,052 ; the amonnt per mile, $60,-
645. The total for 1880 was $5,402,038,257 ;  per mile, $58,624. 
The total for 1879 was $4,872,017, 517 ; per mile, $57, 730. 

It is to be observed that although ,  since 1879, the actual 
cost of construction per mile has steadily dimin ished, very 
few expensive lines having beeu bui lt, and during the last 
half of that period the cost of all construction material be­
ing unusual ly low,  the apparent cost as represented by share 
capital and debt has steadily increased. The increase of 
cost in  the four yeal's since 1879, as represen ted by share 
capital and debt, eqnals $4,446 per mile, and for the whole 
number of miles, 120,552, constructed a tot al of $535,974,192. 

The gross earnings of all the roads for their several fiscal 
years of 1883 were $823, 772,924, an increase from the pre­
vious year o f  $53,563 ,025. 

Of the gross receipts $215,287,824 were received from pas­
sengers, $549,756, 695 from freigh t, and $58, 728 405 from 
miscellaneoug sources. The net earn ings for the year were 
$036,911 ,884, an increase o f  $21,461,082 from the previous 
year. The amount of interest paid  was $1 73, 1 39,064, an 
increase (If $18,843, 684 from the previous year. The amou n t  
of dividp- nds paid w as $102,052,548, a n  increase o f  $21,114 
from the previous year. The percentage in 1 883 of gross 
earnings to investment was 10 '99 per cent. ; in 1882, 11 '74 ;  
in 1881, 11 1 8 ;  i n  1880, U '36; in 1879, 10 -80. The perceut­
age of net earnings to investment in 1883 was 4 '49 per cen t ;  
i n  1882, 4 '81; i n  1881, 4 '56 ; 1880, 5 '04 ; and i n  1 879, 4 '40 
per cent. The earnings per mile of all the ra ilroads ope­

rated for 1883 were , gross, $7,461 ; net, $3,051 ; 
iu 1882, gross, $7, 377 ; net, $3,005 ; in 188 1 , gross, 
$7, 548 ; net, $3,078; ill 1880, gross, $7,475 ; ne t ,  
$3,318 ;  i n  1879, gross, $6,652; net, $2,761. 

.. _ .. 
Grand' Canon oC the Colorado. 

At tbe last meeting of the Academy of Sciences, 
San Francisco, Prof. David�on spoke of his re­

cent visIt to the Grand Canon of the Colorado 
at a point 160 miles east of the  Needles, on the 
At lantic and Pacific Ra ilroad, which required 
only 2172' hours' time, and an expense of $10 
for horses and guide and 75 cents  a meal . He 
saw vertical walls 2,700 feet h igh, 6,200 feet  
above sea level, where the  Colorado River was 
190 feet deep, and cann0t imagine anything 
grander than the effect of sunset sbining on 
these walls, only 10°  from vertical, composed of 
different  colored rocks, red sandstone, and tbe 
black overhanging rocks. The temperature was 
1360 Fahrenheit. 
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Another colony, of En gl ish origin, of later establ ishment, 
but analogous origin, exists nen r Archangel, on the 'White 
Sea, where are important saw mills managed by capitalists 
of North Britain. 

AN AERIAL PROPELLER. 

The accompanying engraving represpnts an aerial propel­
ler recently patented by Mr. M. H. Depue, of Homer, TIl. 
The propeller, Fig. 2, has a rim and hub i ll which are jour­
naled radial blades;  each journal of each biarle  bei ng pro­
vlded with two transverse arms in the same plane. The main 

DEPUE'S AERIAL PROPELLER. 

rudder for guiding and con trolling the machine is shown in 
tue right side of the perspecti ve v iew.  Upon each side, at  
the other e l ld  of the bal loon, is a rimular rudder used to 
raiRe and lo wer the machine when balanced in  the air, there­
by avoiding the necessi ty of throw ing out ballast or let­
ting out gas. The u nder part of the balloon , next t o  the 
car, is made straigh t, the reby giving the propeller more 

- ' 4_� "  _ power, aud the car a better shape for the other att achmen t s. 
PAPER AND CARD CUTTER. I When the car descends, it al ights upon small wheels, which 

The top plate on which the paper is placeu is prevent scraping and sl iding on the ground. Figs. 3 and 4 
supported at tbe ends by two-leg, braced frames. show the hub of the wheel and the frame and a single pad­

Held longitudinally above the plate is a clamp- dIe or blade in different pos i tions. 
ing bar that is held in position by screws which • 4" • 
pass through fixed nuts on the ends of the top Real DlsinCectants. 

plate, an d  which are provided at their lower ends Professor De Chanmont, in a lecture at the Health Exhibi-
with crank handles. Formed in each side edge tion on cholera and its prevention , exposed the unt rust­
of the bar is a groove, in wh ich slide tongues worthiness of many so-cal led disinfectan ts. The bel ief in a 
formed on a cutter head resting on the upper few of tbese d isinfec tan ts has come to be almost a supersti­
aUl'face of the bar. Mounted in upwardly pro- tion, and it has been too much played u pon by some sani­
jecting lugs on the cutter head is a shaft on tary authorities,  and even m edical officers of health, who in 
each end of which is a hand le. Projecting times of small pox have covered all availabl e  hoard ings in 
downward from the shaft is an arm carrying a the parish w ith poste rs vaunt ing the epidemic virtues of 
cutter blade, the inner edge of which rests disinfectan ts. Professor De Chaumont said : " Ill regard to 

against the side edge of a projection 
on the clamping bar. As soon as the 
handles are re\eased, the cutter i s  
swung upward b y  a spiral spring 
mounted upon the shaft between the 
lugs, as clearly shown in the seetional 
view, Fig. 2. Part of the top of the 
tabl e is divided into small squares by 
which to gauge the paper to be cut. 

The material to be cut is held firmly 
by tbe clamp bar, which is pressed on 
the paper by the screws. The operator 
seizes the handles of the shaft, and 
turns tbem so as to bring the blade 
dowu when the cutter is pushed from 
him ; the blade, sliding along tbe guide 
edge, cuts off that part of the pap�r 
projecting beyond the edge. 

This invention bas been patented by 
Mr. J. E. Tylee, and additional par­
ticu lars may be obtained from Messrs. 
Tylee & Clarke, of Asbland, Neb. 

"4' . '" 
Amel'1can and English Colonies In 

Russia. 

It is not generally known that there 
is an American town in the realms of 

the Czar, yet such is a fact, it being 
near Moreton Bay, Kamtscbatka. The 

L 

colony has been formed, gradually, by TYLEE'S PAPER AND CARD CUTTER .  

immigrants attracted b y  the establish-
ment of importllnt lumbering operations, includI ng saw mills, disinfectants , thE.'re is but one true disinfectant,  viz. , fire. The 
by an American company, and the town itself, acc0l'ding to majority of so-called disi nfectants are s i m ply deodorants. 
the Zacht, bas so far been practically ignored. It is not d own The idea tbat tobacco smoke or the  odor of cam phor is de­
upon any known map, does not appear in the cadastral structi ve  of contagion is 8tl l l  ex tensive ly held , though it is 
register, nor on any tax l ist. The consequ e n ce is that the simply absurd. A true disinfectant is a SU bstance tbat will 
inhabitants thereof pay no kind of tax, lind, until recently kill the germ 01' living particle in which the con tagious 
at least, have remained independent of local authorities . principle l'e�ides, or through which it is conveyed." 
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Rabies Inoculation. 

It is now about four years since Pasteur commenced his 
experimeuts and researches into the nature of hydrophob ia, 
tbe results of which have been recen t ly given to the p ublic .  
Although the pro fession and scientists generally may not  be 
very sanguine  as to the grand results which this distinguish ­
ed savant claims, yet enough has been advanced to warrant 
the French Guvernment in  appointing a com m ission of sci­
entific men of indisputable authori ty to investigate the mal­
tel' and to test the value of the i nteresting experiments in­
sti tuted by Pasteur. The names of Vulpian , Vil lemin ,  
Bert, and Bouley are  a sufficien t  guarantee of  the charac­
ter and reliability of the proposed in qu iry. Pasteur in the 
course of his experiments h i t  upon the expcd ien t of inocu­
lating the brain of the animal with the virus of rabies. The 
skul l is trepb ined with a small instrument, aud tbe virus in­
troduced. 

By this method the action of the virus is much h asten­
ed, the effect.s being manifest in  a few days,  instead of 
from twelve to fourteen days. In fact, Pasteur th inks be 
has in this way demonstrated that  rabies is  a malady of the 
brain .  In tbe course of his experiments he found  that t h e  
virus, after having passed through three monkeys i n  succes­
sion, becomes so at tenuated that i ts i n troduction into a dog 
is harmless. But when the virus is passed through the 
rabbit and Gu inea pig in like manner, it increases in  viru­
lence, becoming more virulent than the virus of the rabid 
dog. The plan proposed is to take the v i rus  from a rabbit 
dying after inoculation, and i n oculate this successively in 
other rabbits, and fillally i n  the dog, which is thus rendered 
refractory to the rabies. 

The test experimeu ts proposed by Pasteur consist ,  first, 
in caus ing twenty 1m protected dogs aud twenty " vaccinat­
ed " dogs (prewmably protected thereby from poison) to be 
bitten by dogs in a rabid state ; and,  second,  in artificially 
inoculating with the virus of rabies two other sets of twenty 
dogs, respectively vacci nated and uuvaccinated. " The 
twenty vaccinated dog8 , "  says Pasteur, " will resist the 
poison , and the other twenty will all die of  mauness. " 
I '  The im partan ce of this discovery, i f  true, cannot be over­
esti mated, but we must not be too ready, the Canada Lancet 
says,  to express unqualified approval and indorsement of 
Pasteur's views_ It will be observed that he uses, contrary 
to w h at one would have supposed, the virus from rabbits, and  
not the  atten uated virus from monkeys. Furthermore, h e 
does not propose to apply the virus for the protection o f  
b uman beings, al though we  have read i n  t h e  press that per­
sons appl ied to him for inoculation . The experiments so far 
do not seem to us convincing, and we wait with considem­
ble curi osity, mingled w iti! not a l ittle anxiety, the report of 
the commission. The result of these trials can hardly fai l  
to be  largely decisive of the  question one  way or  the  other, 
and w ill be an unequ ivocal i llustration of  the value of ex­
pl'rimental pathology. �eantime, we agree with the man 
who Baid that t h e  best way to prevent  hydropbobia was ., to 
shoot the dog before he went  mat! . "  

" I e '  .. 

PAPER OR LETTER BOX. 

A flat bOK havi n g  an open side and one of the longitudi­
nal t:dges open is secured to the door in such a manner that 
when the door is  closed the  open edge of  tbe box will rest 
again s t  the side of the casi ng, wh ich thus covers the open­
i ng. In the lower end of the  box i s  a slot, the side edges of 
which are turned i n ward to form upwardly projecting 
flhnges. When the door is closed the paper is p ushed up 
into the bax through the bottom slot ,  and as the edges of 
the paper distend after it has been pushed in, they rest over 
the flanges, thus making i t  impossible to pull the paper out 
of the box th rough the slot. The p['per is thus secured un-

STOCKS' PAPER OR LETTER BOX, 

til the door is opened, when it can be easily removed from 
the box through the side opening. The paper is thus 
protected rrom th ieves and from the weather, and the box is 
simple  in constmction and cheap. 

Thi -; invention has been patented by Mr. Harry Stocks, and 
particulars may be obtained from Messrs, Campbell & Han­
scom, of Lowell, Mass, 

j'eitutffie !mtriellU. 1 3 1  
BAG AND TWINE HOLDER. wh ich would insure a number of fortunes to the parties who 

The bags are strung upon wires carried upon posts de- w ould introduce the wished-for article in  a cheap and prac­
pending froll! a horizontal flange formed on the inner face tical form. This is  a small eleYator, run by the water i n  
of  the octagonal ring. The wires are held to  the parts b y  a our city pi pes, o f  no greater power than fifty pounds raised 
h inge connection at one end of the wires, the hinges being ten or tUJelve feet, applied to run ning the common dumb­
formed by bending down tbe ends of the wires ami passing waiter. This little simple invention would be a vpry import­
these portions through holes in tbe lower ends of the posts, ant labor saving machine in the average hO llse with a base­
the pins being headed below the posts to hold them in ment kitchen. It would save its own cost in broken crock­
place. The slots in the lower ends of the posts not  only ery and servants' wages, not to speak of the temper o f  
afford a means of connecting the hinge pins,  but serve as employers pnd employed. 
guards to  the pointed ends of the pins, which spring into the I There is  room for a dozen manufactnrers to advertise 
IIpper parts of the slots and lodge in the lower parts. The cheap, p ractical l ittle elevators for this pu rpose in the SCI­
twine holder is made in the shape of an acorn and is at- ENTIFIC AMERICAN. Once in troduced into 0111' city houses, 
tached to the ring by arms. no house with a basement kitchen could go without i t. The 

The cover is held in place by lugs on the lower portion , automatic dumb-waiter would have an enormous d istribu-

GILLILAND'S BAG AND TWINE HOLDER. 

which engage the inner edge of the cover when the slots in 
the cover-which pass over the lugs when the cover is  put 
on-are turned around either way to carry the slots out of 
line with the lugs. Chains connect the octagonal ring to a 
collar which is fitted w ith a swivel hook, in the eye of which 
a chain is placed to suspend the bag and t wine holder 
at a convenient height above tbe count er. Figures are cast 
or painted at the center of each plane face of  the ring, to 
indicate the sizes of  the bags held by the wires. In  at­
taching the bags, the points of the wires are l ifted from 
the slots and the bags strung on.  The upper edges of the 
wires are made angular, to facilitate tearing the bags from 
them. 

Further particulars relati ng  to this  invention may be ob­
tained from the patentee, Mr. E. 1. Gilliland, of Salt Lick, 
Pa. 

Inventions Wanted. 

Under this or similar headings the editor of the SCIENTIFIC 
AMERICAN has frequently called a tten t ion to inventions 
needed or to special manufactures for w hich there was a 
present demand-. 

There is hardly any field of invention which has been so 

l i ttle cultivated as the American house. For in stance, 
what a d isgrace i t  i s  to the mechan ic  arts in this country 
that every stick of timber i n  every house is not fireproofed 
by a cheap, practical process, the plant for which should 
become the second th ing after a sawmill  to be reeted 
in every new settlemen t !  For want of a cheap, prac­
t ical process for fireproofing woorl, one hundred million 
dollars' worth of property are destroyed ever year in  the 
United States. The carpenters have hitherto opposed such 
processes because the m i n eral ized wood is less easily finish­
ed with the common tools. But a large part of all the wood 
in  a house is used in the rough, and this objection need not 
apply t o  i t .  For the finished wood Jet  the ii reproofing and 
steam season ing be don e together, after all the fi n ish i ng  has 
been completed except the final fitt ing. For the final 
� moolhing. if edge tools wil l  not work, l e t  us have new 

t ools, canying pumicestone or other abrading and polishing 
material . 

We are entering on a new and more complex system o f  
domestic architecture-the family club house or  social 
palace-which w ill require a host of new i n vent ions .  It is 
not looking vel'y far ahead to see whole tow ns built in this I 
way. These buildings must h ave their internal rail ways 
and elevators of al l sizes. Tbey must be tunneled for hot  
and cold air flues, ven t i lating flues, with artificial draught, 
steam , gas, water, and sewerage pipes, and speaking 
tubes. They must he equipped with an elect ric generator 
and eJeetric wires for light, powel', and telephony, with arti­
ficial refrigeratin g  as well as heat ing apparatus, wi th gas 
generators, and the most perfect rooking- an d  washing ma­
chinery. All of t his machinery must be made on a large scale, 
with a capacity of subrlivision. 

There is, at the present momen t, one desideratum in the 
modern house for which IJO sufficient provision exists, and 

tion. WM. F. CHANNlNG. 
.. I e ,  .. 

Taking Down a Chllnney. 

From a paper enti tled " Chimney Construction , "  by 
Messrs. R. M. and J. F. Bancroft, we take the following in­
teresting account of an ingen ious arrangement employed for 
taking down a chi m ney shaft in Middlesboro', England, the 
method followed being necessary, as the chimney stood in a 
crowded positi on,  and therefore could not be thrown  down. 
The bricks had to be lowered witb as little damage as po�si­
ble, SQ tbat they might be usp,d again for bui ld ing purposes. 
Owing to the position of the chimney the bricks could not 
be tbrown down outside, and i f  thrown down in side they 
would have been smashed, o r  if lowered by mechanical 
means the process would have been very ted ious, and was 
impractieable. Under these circumstances it was considered 
whether the bricks could n ot be allowed to fal l by their own 
gravity, and at the same time be cushioned sufficiently to 
break their fall and preven t damage. In order to do th is  an 
airt ight iron box was placed at the bottom of the chimney ; 
this box was fi t ted with an airtight door moun ted on hinges, 
and closing on an India rubber face, against which it was 
tightened by a wedge. 

A wooden spout was then fixed to the top of the box and 
carried up the chimney ; it was 3%' x 5' i nside, and was 
made of planks 1 Ys' thick, well nailed together, with a little 
white lead on the edges, thus makin g  it airtight. The spout 
was made in abont twelve foot lengths ,  and these were 
joined together by cast iron sockets or shoes, :tnd corked 
round with tarred yarn, the whole apparatus costi ng about 
$30. A few stays were put i nside the chimney to keep the 
�pout steady, and steps were nai led upon i t ,  by which the 
men ascended. It w ill be seen that the whole of t he spout­
ing being airt ight, if a brick filled the spout it would n ot 
descend ; but as the section of a brick is 3' x 4%', and the 
spout was 3%' x 5', there was a quarter inch space each way 
through which the air could pass the brick freely . the space 
further allowing for any irregularity in the sizes of the 
bricks. The resul t was that the bricks, being cushioned in 
their fall, arrived at the bottom without any damage. As 
soon as the box w as full the man at the bottom rapped on 

the spout as a signal to stop, and then opened the airtight 
door and removed the bricks inside. This being done he 
shut the door and signaled same to the man at the top. The 
man on the top lowered his own scaffold, and as the spout 
became too high he cut a piece of with a saw. If  there was 
much mortar adhering to the bricks, i t  was knocked off be­
fore putting tbe latter into the spont, and such mortar, etc. , 
was allowed to fall inside the chimney, and was afterward 
wheeled out. 

STAMP AND ENVELOPE MOISTENER, 

The engraving shows an apparatus for moisten ing  stamps 
and adhesive envelopes that was recently paten ted by Mr. 
D. G. Beaumont, of Laredo, Texas. A box made of any 
desirable material and of con venient form may be adapted 
to contain water, or may be provided with a removable 
water reservoi r. The cover is formed witb an oblong 

BEAUMONT'S STAMP AND ENVELOPE MOISTENER. 

aperture to receive a wheel upon whose periphery is a cover­
ing of cloth or other suitable material which dips in the 
water ill the reservoir. After revolving the wheel so as to 
saturate the covering w ith water, the stamps are moist ened 
by pressing them lightly against the covering ; this plan avoidR 
the incon venience of m oisten ing them with the tongue, and 
also removes very little of the gum. 
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The Excavation of' a Great Cnt la Prance. 

The railroad from Baumur to Obateau-du-Loir, after leav­
ing the valley of Loire, crosses an elevated plateau by a cut 
1 ,640 feet long and with a maximum depth of 62% feet ; 
the eubic contents equaled 274,500 cubic yards. 

The material belongs to the Tertiary period , tbe Eocene ; 
it is made up of a bed of clay inclosing large bowlders of 
a puddi ng stone  formation, lyiug in distinct s trata, about 
17 feet thick; under this i s  a bed of white clay, 29� feet 
tbick, traversed by small veins of sand ; beneath, tbis again 
is  sand. 

The method of removal adopted was as follows : A gal· 
lery or tunnel was driven i n to the cut at its base, and tbis 
tunnel was connected at intervals witb the surface of tbe cut 
by vertical shafts l ocated on tbe axis of the cut. Tbese 
wells were then en larged from tbe top by giving them a 
funnel shape, and the material thrown directly into the cars 
placed beneath , at the bottom of tbe sbaft. The tunnel 
was driven from both sides. 

The tunnel was timbered as in a m ine ; two posts and a 
cap of oak lOxlO inches, spaced about 5 feet apart., witb 
lagging of poplar planks 10x1� inches and 6M feet long. 
The gallery was 7lrr feet high and 11� feet wide in the 
clear. 

While tbe tunnels were bein g driven , tbe wells were also 
sunk. At tbe bottom of tbe wells tbe caps of the tunnel­
timbering were tied toge ther longhudiual ly by braces 
spaced 373' feet apart, thus form ing a ki nd of box and 
strength e u i n g  tbe upper part of the ga llery ; four of the cov­
ering planks covered this space. 

As soon as the wolls were finished and the tunnel driven, 
tbe removal o f  tbe material commenced. Tbe workmen be· 
gan by breakiug away the earth at tbe top o f  th e sbaft by 
bars and throwing it into tbe open ing. As soon as the slope 
of tlJe cone thus formed became too flat to permit the frlle 
motion of tbe debris, the cone was deepened so as to present 
a steeper pitch .  One man in tbe gal lery was all that was re­
qu ired to regulate tbe fall of tbe earth into the cars. At 
this cut on ly two wells we re worked at a ti me ; tb is was 
sufficient to furn i sh a cube of 6\)0 cubic yards daily. By 
th is method timber was saved, and the t unnel Itdvanced by 
reusing that from tbe lJortion of the cut finished . 

The train o f  em pty wagons was drawn in by three horses, 
and the horses and their drivel' were prisoners in tbe tun n el 
heading w hile tbe fill ing W!lS going on, but as no relays o f  
horses were thus required, li n  interval of rest was afforded. 
Tbe loaded cars deRcended by gravity to the dump by rea­
snn of the grade of tbe road. 

In tbis metbod of excavating, it is advantageous to have 
cars as large as possible so tbat they may be less frequen tly 
moved ; at the cut in question tbe cars contained 4%, cubic 
yards and ran upon a track of 5 feet gauge. As eacb move­
ment of a car corresponds to a stoppage in tbe excavation , 
as soon as the bed of sand was reached the engineer, to avoid 
tbe loss of ti me from tb is cause, put a stop valve at the bot­
tom of the well . 

The valve was made by placing upon a timber framework 
a sbeet iron cy linder il feet in diameter, closed at the bottom 
by an iron door, l ike tbat uSlld on a beto ll mixer. Tbis door 
moved horizontally in gu ides, and was pivoted at one side. 

When th e successive funnels met at the t op, a series of 
cone·l ike excavation s of great w idth were presented, and it 
only remained then to cut down and remove the walls of 

eartb lying bHweell tbe cones . 
The cost of the timber for 1 , 200 feet of tunnel ,  inc luding 

th\) timbering of the shafts, was $782, 
The manual labor and expense of driving the tunnel 

amoun ted to $1 .83 per l in. foot. Tbe total expense was as 
fol lows : 

Timber for tunnel and shafts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $782.00 
Labor and tunnel advance, @ $1.83x1200 . . . . . . . . . . . . . . . . .  2,196.00 
Sinking 4 wel ls at $20 (100 frs.) ear-h. . . . . . . . .  . . . . . .  . . . . . .  80.00 

$3,058.00 

Dividing the total cost by the contents of the cut, 274,500 
cubic yards, we have liS tbe cost per cubic yard about 1 ' 1  
cents (0' 074 fl'. per cubic meter).- Genie Oivil,' Engineering 
News. 

4 . 1 1  .. 

Jcituiifi c �mtricau. 
FOURTEEN TOlf LOCOlllOTIVE CRANE. 

(Continued from first page.) 

post and bearings . Tbe post is a wrought iron forging, A, 

fixed in tbe carriage, with a bearing at top and bottom, on 
which tbe crane revolves. The weigbt is carried on a steel 
plate fixed on top and tbe steel bush , B. Tbis bush is 
screwed into a jacket or case, 0, wbich is contin ued down 
to tbe bottom bearing . The post is  thus en tirely inclosed , 
and no dust or grit can find access to the bearings. Tbere 
is a square head on the bush, to which is titled a large cap, 
E, fixed by four bol ts to tbe cross girder, D, whicb is a 
wrougbt iron plate. The bush can be adjusted by screw ing 
it in the case to maintain the crane at a constant level above 
the carriage, taking up any wear. It can also he removed 

and replaced for inspection or clean ing in a few minutes. 
On unscrew ing the busb tbe crane settles do wn about a 
quarter of an inch lower than tbe working level , and rests 
on the carriage till tbe busb is replaced. The side frames 
are of massive proportions, with brass busbes and covers for 
tbe various bearings of the shafts. Tbere is a large bal ­
ance weight  of 8 tons under tbe boiler, with ash space and 
self-discharging arrangeme nt. The boiler has two cross 
tubes in the fire box, and is d ouble riveted in tbe vertical 
landings. A capacious tank is carried on the opposite side 
to the platform . The engines have a p air of  8 inch cylinders, 
witb link reversing motion of steel . The crank shaft is bal· 
anced by weights to prevent vibration. The disengaging 

" o 

CRANE POST AND BEARINGS. 

clutcb for hoisting is in the view of the driver on the plat­
form , and tbere is a powerful foot brake for lowering. 

The j i b  is 22 fee t 6 in ches long, of wrought iron, witb 
lattice stays, and is adjustable by worm and wheel motion. 
Tbe handles are all convenien t to the driver, who has easy 
control of all motions , viz. , hoisting,  loweriug, slew ing, 
traveling, and adjusting radius. Tbe weight of tbe crane i s  
41 tons, exclusi ve of water in t h e  boiler or tank ; t b e  center 
of grav i ty of tbe wbole is as even as possi ble to obtain 
maximu m stability. 'I'he greatest radial projectioll at tbe 
back is 7 feet 9 inches. 

Saccharification of' Dlfferent Starche •• 
In spite 0 f all tbat bas been written and said concerning 

tbe saccbarification of tbe different .starches since brewers 
have been al lowed to use unmal led grain in their mash 
tuns, there is still, says the Brewers' Guardian, mucb differ­
ence of opinion , and tbe practical appl ications of theoreti­
cal opinions have not always been at.tended with success. 
In deal ing with the con version of starch into sligar, tbe fact 
has frequently been overlooked tbat starches vary very con · 

Painting Shingled Boof'.. d si erably ; the starch o f  barley is in many respects different 
More shingle roofs are paiu ted now than ever before in the from tbe starch of maize, and tbe starch of rice d iffers from 

history of build ing in this country. It is mostly seen in both ; tbis difference is not in the cbemical composition, for 
c ities and suburban tOW IlS, althougb in th e country it is by al l  the starcbes are iden tical in tb is respect, but iu tbeir phy­
no means rare. Oonsiderable inquiry has led to tbe concln- sical properties ; tbe size and aggregation of the d ifferent 
sion that many have tbeir roofs painted to add to tbe ir ap- starcb cells bave a most important bearing on the problem 
pearance-, wbich in many cases it cer tain ly does, while wbich has eng" 'ed so mucb o f  tbe at tention of brewers of 
otbers labor under the impression t bat tbe paint ac ts as a late. From the following table it will be seen bow greatly 
preservati ve to tbe shillgles. T lJ e  latter are probably the cells of the starcbes vary in size ; tbe dimensions are 
rigbt, provided tb e pai n t  is renewed as o ften as it needs to given in decimals of an incb . 
be. If the roo [ is allowed to remain with the paint partly Potato . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'00270 to 0'00148 
worn off the sh in g les w ill retain more mOisture, and conse- Maize . . . .  . . . . • • •  . . . . . . . . . . . . . • •  . . . . . . . . . . . . . . . . alJout 0'00074 

quently decay soonAr then t.hey would were they not pain ted Dari . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'00074 
at all. On tbe score of durability, however, little can be 

Wheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . .  0·00185 to 0'00009 

. d '  t b 
. 

t ' A d ' Barley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  about O'OOO7'J 
game III cos y pal\l mg. goo sbmgle roof un pain ted Oat. . . .  . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . .  0'00037 
will last a great many years., and the expense of painting it Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  0'00020 to 0'00002 
a few times would replace it. One painter, who had painted It will thus be seen tbat the sizes of starch cells vary be­
the roof of b is o w n  honse, when questioned hy a represen ta- tween very wide limits, and it has been establisbed by some 
tive of tbe Lum0e1'man, used good logic from bis stand- experiments of Symons  and others that the smaller sized 
poin t. He thought that [pain ting a roof would add some- starcbes res ist the action of moist heat much more tban the 
whal tv

.
its leng�b of life. " You see , " he sa

.
id , " that I I larger ones ; tbe cr.lls of potato starch, for i n stance, tumefy 

have pam ted �me. I do 
.
for myse lf what I desll'e to do for · and burst at a temperature several degrees below those of 

others. If I dId not, tbe mfiuence would be bad." rice starch ; this question of tbe tumefaction of starches has 
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a very important bearing on tbeir saccbarification , and 
scarcely sufficient attent.ion has yet been paid to tbe subject. 

The larger tbe starcb cells, the more com pact and dense are 
their cell walls, and thus tbe greate r  is the resistance to  the 
disintegrat ing i nfiuence of heat. ; diastase, also, bas com­
paratively little action on the outside of tbe s tarch cells ; 
the cells must be burst or broken, so that the diastase can 
penetrate into the interior for tbis agent to exert its full 
saccharifying action. If this view be correct, the difficulty 
of conversion of the starches must be i ll direct proportion to 
the sizes of tbe cells, and the experience of practical men 
will probably confirm tbis, for altbough rice is a brew ing 
material which presents many advantages as regards price 
and purity, it is no t saccharified witb tbe same ease as lliaize 
or potato starch, unless previously submitted to some treat­
ment by which its starch cells are ru pt.ured. Before tbe so­
lution of tbis problem can he satisfactorily effected , tbe phy­
sical as well as the chemical properties of starcb must be 
taken into considerat ion,  and it is in  tbis direction that 
furtber investigation is needed. 

4 . 1 '  ... 
GerolDe Chee.e. 

Tbe fol lowing is a description of the manufacture of a 
very popular cheese, kno wn in France under t.be name of 
Gerome. It is largely consumed in  Paris just as it is  ripe, 
and it would be d ifficnl t to men tion any cheese whicb is more 
delicious at tb is  particular period. It is a soft round cheese, 
varying in w eigh t from 4 pounds t4'> 8 pounds , and is some­
times made wi tb the addition of aniseseed. It is inade with 
OI nk at the temperature at w h ich it comes from tbe cow, 
tbis being placed in a deep copper vat holding some forty­
five  quarts, when it is covered with a wooden lid, in tlJe cen­
ter of  w hich is inserted a wooden funnel resembl ing in form 
a Clip. To the bottom of tbis is attached a cloth for strain­
in g. When this is not used ,  a small disk is  drawn ove l' tbe 
hole. The rennet is immediately added, in quan tity accord­
ing to the weatber and its strengtb. 

In half an hour tbe whey is divided from the curd with a 
ladle, and the vat recovered. Iu another half hour the 
separation is contin ued, with the aid of a copper strainer, 
l2 inches by 4 incbes. When the curd is div ided in to pieces 
about the size of a small nut, it is taken out and placed in 
wooden cylin drical moulds, from 5 incbes to 9 i nches in 
diameter. T w o  moulds are used for each cbeese, tbe one 
being fixed into tbe other, w h icb is some w h at larger in  d i­
ameter, and has a nu mber of b oles p ierced in the bot,tom. 
Tbe total height of tbe two when fi xed is from 14 i ncbes to 
16 incbes. Tbe curd entirely ·dra ins  in this mould, a l ld at 
tbe end of about twelve hours i t  will bave sunk to about the 
heigbt of the bottom and larger part of it, so that the top 
part can be taken off. Tbe cbeese is tben placed in anotber 
mould of tbe same diameter as tbe hottom one , and put  upon 
a sbelf up�ide down. After six hours i t  is again tum ed, and 
this turning is  cont in ued twice dai ly for the two following 
days. 

In draining the w bey the moulds are placed u pon sloping 
shelves, wbicb are fumished w ith a rim at tbe edge, as in 
tbe Oamembert cbeese roo ms i n Normandy. The whey rUllS 
off, and is collected in a receptacle placed at the side of the 
table for the purpose . Tbe temperature of tbe room in  which 
this operation takes place should be from 590 to 640 Fab. 
The next thing to be done is to sal t tbe cheeses, w hich for 
tbis purpose are placed upon small boards made of beech, and 
upon whicb layers of fine salt are sprinkled. The surface 
of tbe cbeese must be well salted, and the operation repeated 
every tbree or four days, care being taken that it is tumed 
each time. This turniug is continued twice daily for three 
days after salting , and the surfaces o f  the cheeses eacb ti m e  
are gently moistened w itb tepid water. When suffic iently 
dry on tbe c rust they are removed to the d rying room , 30 
grammes of salt having been used in tbe salting process. In 
th is  sec-hoir, 01' dry ing room, the cbeese shelves are built one 
above tbe other, so that large numbers of cheeses can be kept 
in a small space and well cu red , provided the temperature 
and aeration are complete. In summer tbe process of ri pen­
ing is frequently conducted in the open air, the cheeses be­
ing protected witb cloths to keep off flies and the SU Il ; bu.t 
during the ot.ber parts of the year a specially prepared room 
is in variably used . 

When thoroughly dry they are removed to the cave or 
cellar for the completion of tbe process, and bere tbey are 
very carefully managed. This cave must be in good con· 
dition,  with a draugh t of air passing tbrough i t ;  but if  tbe 
temperature is too low, tbe cheeses crack and lose quality. 
The time they remain here is determ ined by the season and 
the size of tbe cheese, tbe maker judging tbis for h i mself. 
The largest, however, are usua l ly kept from three to four 
months. While in tbis compartmen t they are o ften turned , 
and washed with tepid water sligh tly salted, and daily ex· 
amined to see whether tbey are ripening too rapidly. Wben 
they are b rick-red in appearance and the surface sufficien tly 
firm to yield to the pressure of the tinger, they are ready for 
market. A good Gerome is firm on the exte rior, ricb , and 
oi ly, and bas a few small holes in  the inter ior ; wbile i n ferior 
makes, l ike in ferior Gruyere , have numbers of large b oles , 
are fragile , easily crumble ,  and somet imes become soft and 
pul py when tbe whey has not been properly extracted fl'om 
tbem. --London Grocer. 

Platlnlzed Magne.lum . 

M. BALLo. -Magnesium, which has no action u pon pure 
water, decomposes it instantly. in presence of a trace of 
platinum chloride, -Zeit. f. Anal. Chern. 
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!.J!!: orttJilP.oudeutt. I ize, that prints and labels lmch a8 Me not trade mMk8 are the Conductivity o f  Metals and Alloys. 

======================== / only ones provided for under it. M. Lazare Weiller bas conducted a new and i n dependent 
Lightning for DlalDond Making. 

Now ,  as you say, " a  trade mark is defined by law, a label investigati on into tbe electrical conductivity of certain me-
To the Editor of the &ientijic American : 

is not. " TlJat readers may n ot be misled, it is as well to say I' tals and alloys, tbe results of w h ich he lately presented t o  
I notice in your i ssue o f  July 2 6  tuat a correspondent of h ere, that When you say defined " by l a w " you do not mean the Society Internationale des Electri ciens. For the pur 

English Mechanic proposes to ut i lize l ightuing for the pUl'- by statute, a� least in .the  Un ited States. Wh�t. consti tutes a I pnses of his expe ri m e nts he caustd small bars o f metal to be 
pose of n lanufacturing d iam onds, but has failed thus far on trade mark IS dllterm m ed by a thousand declslOn s  and rul- cas t of a d iameter of about 13 m m. (0 '51 iIi . ) . The�e were 
account  of the scarcity of l ightning strokes in the l ocal i ty iugs o f  the courts ; and,  u n fortunately perhaps, there is divided in such a way as to show the grain of the fractu re 

1I 0t  a sin g l e  decision or ruling of United States courts, so and one part was drawn iuto wire to be used i n  t h e  trials
'
. in which h i s  apparatus has been erected. 

Will you pltase i n form the gentleman through your paper far as I am aware, out of which a legal definitiou of a label 'fhose alloys which can neither be drawn nor rolled easily,  
that I can show h i m  a pl ace where lightning stri kes un an can be derived. such as silicides and phosphides, were tested di rectly on the 

Sti l l ,  a trade mark being well defined, it can be easily cast bars after the m et h od o f Sir Wi lliam Tbomson. In average once a yea r ;  at least it  has done so fo r the last fou r  
ye<lrs, keepi n g  with i n  a radius of t w o  hundred yards fro m a�parent  to th� C�om missi one r, when a case i s  presented t? t h e  trials the ba.r� ,  fi tted w i th binding screws at each en d, 
my b ouse. �l m ,  whether It  IS a trade mark or llOt. No l egal defim · rested upon kmfe edges at an in variable d istance apart. 

An an n ual yield of  half a bushel or so of diamonds will I IO.ll of a lab�l is needed to g uide h
.
im .il� this quest ion: aud These �nife edges were respectively in com m unlcation w ith 

am ply repay all  expenses of moving and resetting the ap- I ?eJng, as Ile mterprets the statute, I n l ntJlted from reglster- two resIstances com posed of two parts, of w bich the o n e  

paratus. No charges m a d e  for t h i s  i n formation ; a donati o n  lUg a n y  �a�els but such as are
, �o.t t rad.e marks-trade wa3 a thousandth part o f  the other. T h e  extremi t y  of one 

f the b · I d
· 

f h I d 
t d b I

' ht  ' marks wlth m the well kno wn defimtlOns-lt ap pears to me was connected to the fixed terminal of a Wheatstone bridge or re UI mg 0 my sc 00 , eH roye y Ig Ul ng a . f .  . . 
. ; . . . . , 

I f k ·11  h b tl kf 11 . d th,lt wueu he re uses to l eglster any label because m hiS WIth a shd l U g  contact and tile other to tbe sl ider I tse lf  coup e 0 wee s ago, WI , owever, e Jan u y reCClve . . ' . . ' . 

P· J D 
Judgment It amoun ts to a trade mark, he 18 Sim ply exer- The t w o  poi n ts w hich sep arated the resista l l ces co m m u n i-ETER . ESMEDT, . . I d ·  . I ·  h I. • d D ,�_ ,.1' 

Bt 
u ' CISlUg t Ie IscretlOn w JIC tue s tatute lU ten s he shall ex- cated w ith the galvanometer. Finally the extremi ties of the 

Cheboygan, Mich . ,  July 28, 1884. 
.r aSW'r oJ . m.ary s. 

Work of a SlDall Engine. 

.70 the Editor of the Scientific American :  
We have i n  our mill a di rect-acting engi ne, 10" x 12" 

cyli nder, which was fed last seasoo from a small boiler, 
40" x 10',  thirty-tw o  3" flues, with a steam dome, 24" x 3'. 
This e ngi n e  run s  a 60 inch saw, with 80 to 90 pounds  pres­
sure, 450 to 600 revolution s per minute, cuttin g 20.000 feet 
of elm per d ay ;  size of steam pipe, 2?i" ; size of exhaust, 
3". The exhaust from this engine was fed i n to steam boxes, 
maki l lg  an estimated back pressure against it of 50 pounds. 
The saUle engine is  fed this season with the same sized pipe 
from a larger boiler, aud is doing even better.  It is com · 
monly run u p  to 600 revolutions per minute, as tested by 
the  speed indica tor. The reason of our putting in a larger 
boi ler was to get additional steam for another engi ne, n nt 
because we found the other boiler at al l l ll adequate. The 
man n er of fi tting <J. saw b as a great dea l  to d o  w i th tbe  
power o f  a n  eng i ll e ;  poor fi t ting wi l l  choke an engine down 
as quick as auy t h i ng. 

ercise. bridge were connected to tbe binding screws by means of a 
The Willcox & Gibbs case, w hicil you cite in your article circuit, which incl uded a battery of four e lemen ts aud a 

of Aug. 9, was a suit for mandamus. Legally it settled the contact key. 
status of the particular case, and 11 0 other. The Commis- T b e  reRistance sought was then equal to the resiRtance 
sioner has n ever been legally bound by it. measured upon the wire o f  the bridge, divided by 1 , 000. 

The late ComnJ issioner though t  best to be guided by i t ;  Tbe measu rements, which were very carefu lly and accurate­
the presen t Commissioner does n ot. I think I may ventnre ly conducted,  and were effected on a great number of spec i ­
t o  say t hat h e  w ill b e  perfectly satisfied to have a case car- mens, were m a d e  in part hy M .  Wei ller h i mself, and i n  
ried up t o  the Suprem e  Court of  the District of Colu mbia, part b y  ]\II. Duflon,  i n  the laboratory of  Messrs . Breguet. 
where it will be p,roperly argued by counsel on his behal f  The results are gi ven i n  the following table : 
(as the Willcox & Gihbs case was n ot), and even to the Su- , 1. Pure silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
preme (Jourt of the United States, for a final determination 2. Pure C0p per ' . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 

of t h e  meaning of what has already been th e  m ost obscu re 3. Refined and crystallized copper . . . . . . . . . . . . . . . . . . . . . . .  99"9 

st atut e  with which the office has had to deal. 4. Telegraphic silici ons bronze . . . . . . . . . . . . . . . . . . . 98 
5. Alloy of copper and silver \50 per cent) . . . . . . . . . . . . . .  86 ·65 

The publ i c  call h ardly be aware of the confusion and 6. Pnre gold  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78 
conflict o f rights resulting from the practice u pon which 7. Silicide of copper w i th 4 per cen t of silicinm. . . . . . . . . 75 

you insist, but the office is pai nfully aware of them, and B. Silicide o f  copper with 12 p e r  cent o f  sil ic inm . . . . . . . . 54·7 
under constan t em barrassment in consequence of them. The 9. Pure al uminum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 ('2 

10. Tin with 12 per ceLlt of sodinm . . . . . . . . . . . . . . . . . . . . . . 46"9 
positi on taken by the Commissioner is the only o n e  n o w 11. Tele�honic si licious bronze . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
seen by which this  cnnfusion can be prcvented ; a n d  unl ess 12. Copper wiLh 10 per cent of lead . . . . . . . . . . . . . . . . . . . . 30 

it is de"ired that the office shall be kept in hot water by the 1 3. Pnre zinc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29·9 

issue of papeJ's w hich,  whatever their actual value, are e m - 14. Telephonic ph08phor bronze . . . . . . . . . . . . • . . . . . . . . .  29 

F H S 15. Silici ()us oraes with 25 per cent of zino . . . . . . . . . . . . . 26'49 

Tre n ton , Mic h . ,  Auguet 4. 
• . . ployed as conflict ing e v i d e n ce o f  t i t le ,  he should he sus- 16. Brass with 35 per cent of zinc . . . . . . . . . . . . . . . . .  . .  . .  21 '5 

tained i n  the interest of honest trade and fai r  dealin g. 17. Pbosphor tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17·7 

[Tbe Etatemen t  o f  F. H. S. seems rat her extravagant-600 Very truly yours, 18. Al loy of gold and silver (50 per cent) . . • . . . . . . . . . . . 16 ·12 
revol u t ions  per minute with 80 or 90 pounds steam, with 50 F. A. SEELY. 19. Swedi sh i ron . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
pounds hack pressu re, leaving· 30 to 40 pounds only as uti!- Examiner of Trade Mark8. 20. Pure Banca tin .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15·45 

f d . 20 000 f f I d Wh · 1 1  dd U S P t t Offi A 9 1884 21. Antimonial copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12·7 
ze , <'uUmg , eet 0 e m  per ay. 0 WI a . .  a en ce, ug. , . 2'�. Aluminnm hronze (iO pel cent) . . . . . . . . . . . . . . . . . . . . . .  12.0 

their experience to this ?-ED.]  The Label Registry t:ltatnte, as we m ay term it  (Sec. 3, 4. 23. S i emens steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2  
.. 4 • • .. and 5, Act of Ju ne 18, 1874, referr ir;g to paten ts, trade marks, 24. Pure platinum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10·6 

Th K i t 11 f L b I d . ht ) ·  h t ·  d b I d 25. Copper with 10 per cent of n i c i<el . . . . . . . . . . . . . . . . . . . . 10·6 
e eg s ra on 0 a e s. an copyl"lg S ,  IS  C arae eflze y our earne corresp ond. 26. Cadmium amalgam (15 per cent) . . . . . . . . . . . . . . . . . . . . .  10 .2 

To the Editor of the &ientijic American : ent as obscure. Such bei ng admi tted, it would seem proper 27. Dronier mercurial oronze . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 14 
An intelligent d iscussion of any con trove rted poin t in  the to use in its interp retation any light afforded by the courts. 28. Arsenical copper (10 per cent) . . . . . . . . . . . . . . . . . . . . . . . .  9 ·1 

statutes which the Patent Office is  requir ed to admin i ster is In the d ecision i n  the case w e  cited-th e  Wil lcox & Gi bhs 29. Pure lead . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  8 88 
always of interest and value to us who are em ployed i n  tile Sewing Mach. Co. 'VB. E. M. Marble, Com. -the statutes are so �: ::�::�
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office, as well as to the public, to w ho m  presumably such clearly explained and defined that to our minds it see ms 32. Phosphor·bronze w i th 10 per cent  of tin. . . . . . . . . . . . . . 6·5 
discussions in the col u m n s  of the SCIENTIFIC AMERICAN are that further light is not needed. This case treats the ques- 33. Phosphor-copper wittl 9 per cent of phosphorus .. . . . . . 4·9 
addressed. I have therefore read with interest t wo arti- l ion  in the broadest p ossible way. Of course, all the deci- 34. Antimony. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 '88 
eles w hich you have recen tly published c rit iciSing the action I sion did " legal l y "  was to determine the issuing of the final The resistances are not given in oh ms, but as proporti ons 
of th e  Commissioner of Patents in refusing to ad mit to mandamus. The three judgts t hen sitting d iscussed th e to a given body. They may be reduced to the  con ve n t i onal 
regi strati o n ,  under the act of  June 18, 1874, labels w h ich i n question iu so full a form, and yet so concisa ly, that  i t is an standard 011 the assumption that a wire of pnre si l ver, one 
his judgment consti tute trade marks. It is n one of my injustice to quote fragments of the decision. We w ill quote millimeter in diamete r, has, at a temperature of zero Cen t. , 
business to defeLl d  one so well ahle to take care of h i mself enough, however, to show tbat it " practically " should a resistance of 19 ·37 ohm� per kil ometer. 
as the present CommiSSioner, and yet for t he in formation of II settle, as far as the office is concern ed, the �tatus of all this • . '  .. 

the publ ic there are some things not yet st ated in you,· valu- , class of cases. A New DOlDcslic Machinc Wantcd. 

a hle columns whicb in fai r n llss ought to be exhi b ited as I . .  Of course, then, when this control over the registry of th e We are all of us too apt to fo rget past a n n ()yance� i n 

e](omen ts i n  the determination of tbe question w he ther he is same prints n ow cal led ' labels which are not trade marks ' prot.racted but temporary exemption from them.  and yet 
right or  not in the position he takes. I was transferred to the Commissioner of Paten ts, it had only what h as been will  be again, with many incon ven i e n ces at 

I therefore venture to ask you to print the full text of t he · the salle limited appl ication, a n d  did n o t  include any dis- least, especially those which are peculiar to t h e  different 
section of the law whose interpretation is in question,  and I cretion to determine whether a particular label sho u ld be seasons. The severity of last winter, however, m ust be fresh 
which is as follow s :  I classed a s  a trade mark o r  a s  only a label. I f  Congress b ad i n  the memories o f  most of us. T h e  frequency of s no w 

. .  DEC. 3. That in the construction of thi s  act the words I intended to take away from the owner of a label bis former fal ls.  and tbe necessity and expense of clearing off tbe side­
' engravi ug. cut, and prin t '  sh all be applied ouly to Pic- I right to determine what use he should make of it and how be walks in front o f  our d o m iciles, made many a good h o use­
torial illustrat ions or w orks connec ted w i t h  the fine arts, would have it en tered, that intention w ould have been w ife's heart ache, and tbe n u m e rous annoyances, dangers, 
and no prin ts or l abels desig' n cd to be used for any other plainly expressed. The actual i n tention was merely to and accidents to pedestri ans, consequent u pon the accumu­
artic les of manu facture shall be e ntered under the copyright cbange the p-Iace of registry. When an applicant for lation of snow and ice on our st reet pavements. were too 
law, but may be regi stered in tbe Patent Office. And t il e  registry complies with all the requi rements of tbe law and forcibly brougllt to om· notice or experience to he very easily 
(Jomm issionel· of Patents is hereby charged with th e  su per- tbe lawful regulatio n s, as the relator appears to have done, forgotten. 
vision and con trol of the entry or reg istry of such prin t s  or the function of the Commi ssioner is merely ministeria l . "  Here tben, we think, is  a field for new and profi tabl e in­
labels, in conformity with the regulations provid ed by l a w  If the Wil lcox & Gibbs case was not argued properly by vention,  and the man w h o  can devise a good and cheap 
as to copyright and pri n ts, except that t here shal l  he paid counsel ,  i t  would  m ake litt le  d ifference before such a tri bu · machine for removing the snow and i ce from in fron t of 
for recording the title of any print or  label ,  not a trade mark, n al as tbe District of Columbia Supreme Cou rt. 'l'h e  three our d well ings and stores w ould be a publ i c  benefactor. All  
six dollars, which shall  cover t h e  expense of furnish i ng a j udges w ere well  able, sua 8ponte, to i n vestigate all  the l aw previous attempts employing heat have been fai l ures. What 
copy of the record, under tile seal of tbe Commissioner of relatin g  t o  the case. In ad mitting trade marks to registra- is needed is a good hand machine that can be mal l  i pulHted 
Patents, to the party entering the same." tion an exa m i n ation i s  required to see that they com ply with much in the sa me manner as a carpet s w eepe r  o r  a hand 

I agree with you that there is room for douht as to th e the law, scattp-red th rough mallY deci sions, as our corrE' lawn mower, ann w h ich can be readily used by any ordi­
const i t u tion a l ity of this law j but w ith that the Commission er spondent observes. This  examination is a source of  expen�e n a.ry dome�tic. Something more than a mere brm,h or 
has nothi n g  to do.  As long as no court having authodty to the office. al id is prl lvided for in tbe fee {$25) charged scraper w ould be requisite, but such a machi n e need uot 
has pronou llced n pon the question,  and the statute stands I for registration as t rade mark. In registering label� n o  ex- nec�ssarily be very complicated. We are t ired and a,hamed 
unre pealed , he m llst admin ister it in tile i n terest of tbe pub- . aminal ion is autho rized , and this seems indicated by the of those clumsy expedi ents n o w  in use, the shovel and the 
l ic. interpI·eting it in accordan ce with his best judgme n t. I much lower fee ($6) Charged

. 
for label registratio n . crowbar, and h ave often wondered why m ore efficient and 

He may employ such means as he fi n ds best to guide his T b e  courts h ave been pwlific in decisions on trade mar ks ;  econ o mical mean s could not be d iscovered. 
j udgment,  may seek the aid of coun,el, may endeavor to  the common SPIlse i nkrpretatlOn of t il e  �tatutes makes 'llch If a cheap and se rviceablc machine,  such as we have here 
p rocure the determination of courts, but n o  l a w  can be so defini tion of labels un cal led for. Tbe Willcox & Gibbs de- i ndicated, can be invented, there is money in it ; but who­
framed as to take away from the execu t i ve officer to w hom cision gi ves nn abler and more concise statem ent of the ever would try to bri ng out an i mpleme n t  of the k i n d  should 
it  is  com m itted t:) admin ister, all exercise of  discretion .  matter than we could pretend to, sn we d o  not feel ca lled on not leave it t i l l  the winter is on us again, but at once pro · 

No w  I t hink no one can read carefu lly the above secti o n  to argue the case at Itn g th.  At present the  Hon . CCllm m is- cee d t o make the effort a n d  h ave his inven t io n  patented and 
\T i thout observing that  !'ome discretio nary power is con- , sioner of Patents simply refuses to accept the opinion of the bis mach in es. in  sufficient quantities. in t he hands of the  
ferred u pon the Commiosioner .  Su preme Court .  deliberately expressed, as of weight in af- dealers in  t ime to meet tbe coming winter's d e ma n d ; and 

He is charged w ith " the entry of such prints and labels f,·cti n g  his  act.io n .  Final ly,  we beg leave to tender ou r t h is would not be confined to a s ingl e  place, but would a p­
in con formity with tbe  reg- ulation s provided by l aw as to tha nks to our C()l'I'e.spond�nt for the courteous manuer ill ply to evcry cit y afflicted w i t h  snow and ice duri ng no in· 
copydgbl and prints, " bu.t the statu.te goes on to particular which he has criticised the t IVO articles. considerable portion of the year. 
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134 
DELTA METAL. 

Mr. T. A. Crompton , chief engineer of the steamer Assy­
rian Monarch, has rpcently shown us some specimens of 
this new al loy, which is stated to possess a number of val­
uable qualities . In color it resem bles gold. The following 
are some of its qual ities as claimed by its inventor and manu ­
facturer (Mr. Dick). 

Delta metal can be forged and rol led hot, and when so 
treated is 50 per cent stronger than wrought  iron. In its 
molten state it runs freely, and sound, close.grained cast­
ings can be produced from it. When cold it may be rolled 
into the thinnest of sheets, 0 1' drawn into the finest wire, 
its tensile strength in the latter form being nearly three 
times that of the best wrought iron. It is adapted for all 

kinds of cylinders, cocks, valves, and other steam fittings ; 
being grainless, it is easily manipUlated by any cu tting tool , 
will take a high polish , and does not tarnish or corrode. 

Its quali ty of non -col'I'osion renders it  specially suitable 
for air , circul ating , feed, and bilge pump rods, lin ings, 
buckets, valves, rams, condenser tube plates, studs, and 
bolts, or anything exposed to the action of salt 01' fresh 
water. For screw propel lers, its great tensile strength and 
non-liability to flaw or breakage in cases of fouling wreck­
age, or such like, wi ll render it invaluable, its nature being 
that of bending to a blow long before fracture can take 
place ; and by its great superiority in hardn ess, toughness, 
and duc ti l ity over cast iron , gun metal , or brass, propellers 
may be made much l igh ter in weight, and their blades much 
thinner at their extremities, and shaped to fi ner and quicker 
curves and bends, in " Delta metal " than in any other now 
in use. 

A great future is open to this metal, its quali ties before 
enumerated making it less l iable to damage by i n denting 
than otber metals ;  and its power of resisting corrosive 
action, combined with its lesser required th ickness for the 
same strength, points to its special adapta t ion for purposes 
where the transmission of e i ther heat or cold-as in sti lls, 
refrigerators , fresh water or surface condensers, land and 
m arine boilers, etc.-is a desideratum. 

Outside the more direct uses to whicb this metal may be 
put by the mechanical, marine, hot water, gas, or electric 
engineer, or sll ipbu ilder, its possible appl icat ions are truly 
" legion " in n umher , as there is hard ly anything madc of 
metal , either inside or outside our factori es, shops, offices, 
or houses, or in our s treets, which may not be fasbioned out 
of i t. 

From the results of experiments made to ascertain the  
com parative tensile strengths of  Delta metal, brass, and gun 

metal : 

Delta metal , cast in sand (green), sbowed a 
breaking strain oC . . . . . . . . . . . . . . . . . .  21'6 tons per sq. In. 

Ditto, rolled hard (172 in. diameter bar) . . . . . . 33'6 " .. " 
Among recent applications of the new metal is its use 

for small vessels, such as steam launches. We give an 
engraving of such a boat const ructed entirely of the Delta 
metal by Messrs. Yarrow & Co. , of Poplar. The length of 
the launcb, which i s  named the Del t a, and is at present at 
tbe  Crystal Palace In ternational Exbibition, is 36 feet over 
all, with a breadth of heam of 5 fee t 6 inches, and a depth 
from gunwale to keel o f  3 feet, and she wil l  convenien tly 
seat twenty-five persons. 

Delta metal is an alloy of copper, zinc, and iron ;  having re­
peatedly heen p roved of equal strength, ductility, and tough ­

ness to m ild steel, the plates and angle pieces were made 
of the  same thickness as if 
s t eel had been used, v iz. , 
tllree th irty-secouds of an 
inch. The stem, keel, and 
stern post are of forged Delta 
metal, and arc scarfed to­

gether in the usual manner 
The ang le frames, of the same 
material ,  are placed longitu­
d inally ill stead of transversely, 

so as to obtain greater longi­
tudinal strength. The four 
bladed screw propeller is cast 
in Delta metal, aud has a dia­
meter of 2 feet 4 in ches, with 
a pitch of 3 feet. The engine, 
of the usual direct-acting in­
verted ty pe, is of sufficient 
power t(, give a speed of e ight 
knots pel' hour. 

CAB COUl'LING. 

Near the outer end of the draw head is formed a v.ertical 
hole, for rece iving the cou pling pin, D, which is passed 
through a hole in the p late, E, on top of the drawhead. Be­

hind this hole is a second one for receivin g a downward ly 
projecting bar, G, h aving an enlargement at its lo wer end.  
Behind these is a third aperture extending from top to bot­
tom and containing a hollow slide, J, projecting downward 
from the plate to wh ich it is fastened. Pivoted on a trans­
verse pin tuat passes through vertical slots in the sides of 
the slide is the latch, K, formed w ith an outwardly project­
ing tongue, L. A vertical sliding rod is held by clips on 
the end of the car and is connected by a chain witb the plate, 
E. Th is rod is  operated by two levers pivoted to tbe ends 
of the car and passed tbrough a vertical slot in the rod. 

When tbe car is to be cou pled tIre plate of that draw bead 
which is to receive the link is rai sed by pul l ing up the rod, 

HOOVER'S CAR COUl'LING. 

either from the top of the car 01' by means of one of the 
levers. When the plate is moved the latch swings outward , 
the tongue passing into a slot connecting the holes and 
holding up  the pl ate, the hollow sl ide, the bar, and the pin. 
When the link enters it pushes the latch inward, thereby per­
mitting the parts to drop, the coupling pi n passing through 
the l ink. The baT, G, rests on the inner end of the link, 
and is  of sufficient weight to h old the outer end of the link 
raised so that i t  will be in a horizontal position. To uncouple 
the cars the plate i s  raised by pulling up the vertical har or 
by operating one of  the levers. 

This inven tion lias been paten ted by Mr. G. W. Hoover, 
of Keithsburg,  TIl . 

Eftlclency oC Lightning Rods. 

Prof. Mohn,  of Christ iania, Norw ay, having been em­
ployed by the government to investigate the efficiency of 
the protection afforded to buildi ngs by lightning rods, seems 
to have substantially settled the much debated question, at 
least for til at region of country. His report shows that 
lighthouse, telegraph station, and other exposed buildings, 
which were provided with conductors, did not by far suffer 
as m uch as churches, which in most cases were unprotected. 

Terror" of Lightning. 

Nathan Miller, of Mary­
ville, Kan . ,  lost h i s  four 
daught'lTS, aged respectively 
18, 17, 9, and 7 years, by a 
single stroke of lightning . 

STEAM LAUNCH BUILT OF DELTA METAL. 

Lightning struck the house of John Queen, of Jacob's 
Creek, Pa. ,  knocked from the wall his loaded gun , and at 
the same instant his daughter Nancy dropped dead. The 
gun was discharged, and the contents struck her in the 
breast. Whether she met her death by the lightning or the 
shot will never be known. 

ONE h undred and five miles in 119 min ute s, or almost 52 
miles per hour-deducting �tops, 55 miles per hour-was the 
time lately made by a special passenger train on the Illi­
nois Central Railway, being from New O rleans to McComb 
City. 

It appears, in fact, that of about 100 churcbes reported to 
have been struck by lightning, only tbree were provided 
with conductors ; that of these three the first had a conduc­
tor in good order, and the bu ilding was un injured ; the 
secoud had a conductor of zinc wire, which melted , and, of 
course, left the structure without protection ; the third had 
a wire whi ch was rusty where it joined the earth , and  the 
church was burned. More than oue-half the number of 
churches struck were totally destroyed. Mr. Preece, the 
English government electrician , states that no damage has 
occurred to telegraph poles since the practice was adopted 
of providing them with lightning rods or earth wires. 
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A �ew Saltpeter Bed. 

To the eastward of Cocha-bamba, in Bolivia, South 
America, an immense sal ine d eposit has been discovered 
n ear the village of Ara:ne. Analyzed by M. Sacc, the ingre­
d ients are potassic nitrite, 60 '70; borax, and traces of salt 
and water, 30 '70 ;  organic mattel', 8 '60 per cent. On dis­
solving this mixture in boi ling water and cool ing i t, a plen­
tiful crystallization of pure sal tpeter is obtained. The soil 
on wh ich the bed l i es is brown and i nudorous when it is 
dry, but when moistened it gives out an odor of carbonate 
and sulphydrate of ammon ia. M. Sacc has found it com­
posed of incombustible residue, 74 '20 ; borax and salts, 15 50 ; 
and organic matter with water and ammoniacal salts, 10 '30 
per cent. 

The incombustible residue is formed of a very fine sand, 
and of pbosphate of lime, magnesia, and iron in large pro· 
portion . The saltpeter has evidently originated from the 
oxidation of the ammoniacal salts of the soil in presen ce of 
potash and soda produced by the slow decomposition of the 
schists on wh ich th6Y rest. The potassic ni trate has moun ted 
by capillarity to the surface of the soi l ,  wh ile the deliquescent 
nitrate of soda has been draWl! by the rain s  toward the dry 
and warm regions of the coast, where it forms the beds of 
n itrate of soda actually worked in  Chili. As immense 
quantities of fossil bones are found in the soi l around Arane , 
it is possible that the saltpeter bed s , there, whicb are capa­
ble of supplying the whole world ,  are a result of the de­
com position of a vast deposit of antediluvian animal re-
mains. .. , . . .. 

Asthma. 

The most popular remedies for this disorder are those used 
by inhalation , and experience demonstrates them the most 
effective. The fol lowing formula has n o  superior : 

Grindel ia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ' ' ' '  8 drachms 
Jaborandi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Eucalyptu� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Digi tal i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Cubeb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Stramonium . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
Nitrate of potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Cascarilla bark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

The ingredients should be in fine powder, and tllOroughly 

dry before mixi n g. The composition is used by burn ing from 
one-fourth to one-half teaspoonful ,  and inbaling tbe smoke, 
which is most conveniently done by using the cover of  a 
tin box. Not only is the pow der effective, but its price is 

reasonable, averaging about thirty. five cents per pound. 
.. � . ,  .. 

An Old Tunn el. 

Afte r years of exertion the present governor of Samos , 
Abyssides Pasha, bas succeeded in uncovering the entrances 
to a tunnel of wh ich Herodotus speaks with admi ration as 
the work of Eupalinos and Megaira, and which , accGrding 
to the same authority, was built during the tenth centnry 
B . C. 

The tunnel, about five thousand feet long, was in tended 
to secure a supply of fresh water to t h e  old seaport town of 
Samos, and consists of three parts. These are : the tunnel 
propel', 5% feet high and 6 fee L wid e ;  a canal about 5 feet 
deep and nearly 3 feet wide w h ich ru ns in the middle or on 
the side of the base of the tun nel, and the aqueduct runn ing 
in this eanal. The aqueduct consists of earthen pipes, each 
2* feet long, 32 to 33 inches in circumference, the sides 
averaging about 1% inches in th ickness. Every other joint 

bas a hole, for what pur pORe 
has not yet been fully ex­
plained.  Mr. Stamatiades, a 
Greek archreologist, bel ieves 
that tlley were intended to 
faci l i tate the cleaning of the 

pipes, and to make the flow 
of water easier. Tbe canal is 
arched OVtlr, but twenty-eight 
manholtls were provided to 
ad mit the workmen wbo were 
charged with  clean ing and 
repa iring the aqueduct. The 
tunnel is not quitc straight, 
forming an elbow about 
1, 300 feet from one uf the 
entrances. This elbow, ac­
cord i n g  to Stamatiacles, w as 
caused by a mistake in the 
calculations of  the engineers, 
who had none of the instru­
ments used in tunnel bu ilding 
nowadays. 

The tunnel starts near a 
small water COUl'se wllich may 
have been qu ite a stream in 
olden times, pierces the moun­

tain Kastri , wb ich was formerly c rowned by the fort Samos, 
and ends a few hundred yards from the old town  of Samos, 
about ten feet belmy tbe surface. From the mountain slope 
to the city this su'bterranean aqueduct is protected hy a 
massive stone structu re, end ing within tbe walls o f  t h e  
present convent of St .  John .  The preservat ion of this  work 
-wllich is tru ly wonderful considering the imperfect me­
chanical resources at the disposal of the builders-for nearly 
three thousand years is probably due to the cal'e taken by 
Eupal inos, who in all places where the rock did n ot seem 
of s ' lfficient firmness lined the tunnel with several layers of 
bric'k, running on the top into a peaked arch. 
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COUVREUX'S EXCAVATOR WITH l'IVOTING BUCKET 

FRAME. 

Ever since the epoch at which Mr. A. Couvreux con­
struc t eu his fi rst type of excavator, which rendered so great 
services in excavating the Suez Canal, the use of the appa, 
ratus h as been extefiding, and, at the present  time, any work 
m ust be of small i mportance that does n ot employ it .  Mr. 
Co uyreux, w h o  has made use of it in all h is undertakings 
on publ ic works, has successively in troduced num erous i m­
Provements into it wh ich we have already de­
scribed.  

For mak i n g large c utti ngs the m ost ad· 
vantageous excavator is the one that is  capa­
hIe of moving over a road way parall el with 
the axis thereof, and i t  is hy means of su cces­
sive d iggings tbat the trench is en larged to 
t h e  desired dimensions. In this case the 
ch ute i s  on the side opposite 10 th e chain and 
buckets, the car track is parallel with that of 
the excavator, aud the l oading is effected by 
causi ng all the cars to pass in succession u n · 
de l' the spont. 

Ititufifi t 1\mtrf.tlu. 
generator is elevated ahove the smoke box, in order to re­
ceive a boi ler iron d isk tbat form!1 a seat for the p il low 
blocks of the engine and the pivot of the revolving portion . 

The m otor consi sts of two single cyl inder ve l'tical engi nes, 
fixed here and there to the hoiler. They are reversible, but 
the eccentrics are keyed in such a way as to revol ve in con­
trary d irections. At otle of t ue  extremities of each drivin� 
shaft there j·s It be vel pinion that gears w ith a wheel which 
is keyed upon a vertical shaft tbat actuates the bucket chain . 

135 
beari ng that we have mentioned, and below by horizontal 
rollers, and which rests, through the intermediu m of rollers 
with vertical axes, agains t a strong circular projection cast 
in a piece w ith the bed plate. 

The vertica l rollers are fixed in a casting in which there is 
a crown wheel that serves to move the apparatus right and 
l eft. This motion comes from the en gine th rough the inter­
medium of two stra ight pin ions, p, which gear with t he  
loose wheels , T ,  o f  a n  intermed iate axle. These p inions and 

the transmitt ing shaft are ren dered i n terde , 
pendent by mea ns of coupl i ng hoxes. Con · 
sequently, this shaft revol ves to the right or 
left, accord i ng to the pin ion which actuates 
\to Moreover, th i s  shaft is  provided at the 
center with an endl ess screw, wbich , through 
a h el icoidal wheel , revol ves the vertical shaft, 
D. This latler carries a pinion , g, w hich 
drives the large crown wheel above men­
tioned. Finally, it i s  through the elongat ion 
of this axle that the mechanism , t, which 
gives the forward m otion i s  actu ated . Both 
the motions  that we have men tioned are 
st!lrted or stopped by means of a lever within 
reach of the engineman . 

At the moment of their passage over the 
upper tumbler the buckets empty their con­
ten t s  iut.o a h opper, wh ence they run in to a 

'';' _ ' ''� ",' ch ute placed over the roof of the engineman's 

This mode of operati ng is extremely simple. 
an d i s  kno wn to all t hose who have had oc­
casion to �ee an excavator work. In works 
of less importance, such as ditching on single 
rai l railways, a headin g i s  made i n  w hi ch an 
ad vance is made right straigh t ahead. As 
the type of excavator under consideration is 
not adapted for working according to this 
meth od , Mr. Couvreux h as studied ou t a 

Fig. l . -ELEVATION.-EXCAVATOR WORKING IN A TRENCH. 
cab. This ch ute is sufficien tly wide to reo 
ceive the earth w h en the ap paratus, w ith i ts  
hopper , i s  p ivoti ng arou n d  its axis, provided, 

new apparatus, which appears to us to be fitted to satisfy all 
the  needs of p ractice. 

We must, i n  the fir�t place, observe that on accou nt of the  
mode of work ing it is more difficu lt to re move the rxcavated 
material w here the excavator is moving forward in a trench 

than where it is working laterally ; so it becomes necessary 

As a consequence o f  this arrangement the two engines are however, that the angle formed on each side of the longi­
coupled ;  and,  moreover, as the cranks make an angle of 90° tud i n al axis does not exceed 60°. All the excavate d  pro· 
with each other, th ere is no dead center. d ucts are thus brought to a single poiut ,  whence they fall 

This alTangement has been adopted with the object of into the ears. 

to �tudy out arrangements for 
cheaply maneuve ring the cars 
designed to recei ve the excavated 
material . Moreover, as th is 
new engine was to be ap pl icable 
to works of small importance, it 
became necessary to make it  of 
s m al l  dimen �ions and of great 
simplicity, in order that it should 
be l igh t and cheap . 

simpl ifying the control of the various motions. As a single In our engravings we give tw o appl i cat ions of th is appa­
motor has, in fact, to actuate all the parts, it will be seen I ratus-one of them relating to trench cULting and the other 

to lateral excavation  or widen-

! 
In principle the bucket ebain 

of th is excavator attacks tbe 
grou n d ,  not by a forward motion 
of the whole, but hy meaus of a 
revol u tion aroun d  a p i vot. The 
forward motion OCCU l'S only at  
the moment when the apparatus 
is moved in advance over the 
excavated portion . 

-+ .. - · ·f--" "�"'I-·""!H-I ·""-. . -,;.' _._ -""c, ,_'.,- -1-' -- - '- _ . _ . _.} ._._. _ . _. -

ing ; the cars , in the latter case, 
being upon a track parallel with 
that of the excavator. Fig. 4 
shows, on a larger scale, the 
motion of  the bucket on the up' 
per tumbler, w hich actuates the 
end l ess chain through six fiat 
surfaces, three of which are pro­
vided with teeth . The chain 
consists o f  a series of fou r  ele­
ments each, these latter being 
made up of a m ale l ink which 
carries the bucket and three fe' 
male ones. It is w ith the mid­
dle one of these two latter that 
the teeth of the tumbler engage. 
Finally, upon the second ele­
ment of each series is fixed the 
movable hottom of the bucket. 
While the apparatns is in opera­
tion, the  movable bottom remains 
fixed against the bucket at the 

It iR not without iu terest to re­
mark that the sim i l ar apparatus 
I hat  have already been built are 

got up afte r tbe type of steam 
c ranes,  w here engi n e, boiler, and Fi",. 2.-l'LAN. 
j ib revolve upon a frame mou:lted 
upon rails ;  whi l e  the new pivot-
ing excavator has a stationary engine and boiler that actuate that it was n ecessary, duri ng a revoluti<m always in the 
a bucket cha i n  w hich alone moves around a rotary axis . same direction , to be able to tu rn the mechanism that actu· 
The excavated material fal ls into  a chu te of suffic ient width ates the upper part eitber to the right  or left. Now as the 
to receive the earth, whate ver be the anglc at wh ich the two engines revolve in opposite directi on s , it is only neces­
work is being done , and to carry it to the real' where the sary to t h row the turning mechanism i n to gear with one or 
cars are to be loaded wiLh it. Upon referring to the accom- the other of the crank shafts, accordi ng to tbe di rection in 

w hich the bucket chai n is 
to be p i voted . 

The various motions are 
obtai ned by means of a 
very simple  mechanism 
that presents some analogy 
w ith tbe system adopted 
for con tro l l ing rad ial 
drills. Upon an i nspection 
of Fig. 3 it will he seen 
that the vertICal sbaft, A, 
rests at its lower part upon 

,""... a step bearing between the 

!I-j��5�g��u,.--JI n :::. ;:�:;:;';. P::;��'�t�",� 
u. extrem ity the pinion ,  B, 

.. T-�' _ .  _ .• �_",,_ .  _ _ _ 
� 

of a w heel , C, that is 

. . _ 
keyed to a horizontal 

�.r""_��, ��"'.:.."' . .  "_"",. ,:,"" shaft. T'his intermediate 
.'- .. - axle is Sll pported by a cast , .E-> Fig. 3.-ELEVATION-EXCAVATOR WORKING LATERALLY. i ron piece mounted on a 

, ;.'",' second step and connected .. �._'" .'.ill •.•• = .• ...mo. 5&:; :� ' panying engravings onr read- with the bucket frame. It al ways remains paral lel with the 

_ .9 ers will readily understand bucket chain wheel, and actuate; the latter by means of two 
the construction of this appa- pin i ons, over which run s  a pitch chain that passes over two 
ratus, the detailed study of corresponding wheels on the chain  w h eel axle. Owing to 
w h i ch was made by Mr. C. this mechan ism the bucket chai n ,  n o  matter what the angle 

Bourdon according to directions from Mr. Couvreux. As be, is capahle of receiving t he action of the motor. 
may be seen, the entire affair is fixed upon an i ron frame This chain i� constructed in the ordinary way, and is pl'O­
supported by two strong axles , with the i n terposition of sus- vided w ith different  k inds of buckets, according to the kind 
pension spri n gs behind only. Upon th is frame there rests a of work to be done. The bu cket frame, which is provided 
large cast iron plate which receives in its center a very strong w ith rollers and kept at the proper heigh t by a j i b and w ind· 
vertical boiler that serves as a frame and pivot for a great lass, carries a chain wheel at its extremity. It passes i nto a 
portion of the mechanism. The cylindrical shell of this boiler plate frame, which is supported above by the step 

, 

points where the chain is tan t , 
but, at the mome n t  the bucket is 
passing over the surfaces of the 

tum bler, the two forward links of each series form an angle 
with each other that hr ings about the ope ning of the buckct 
a.nd allows the material that it  con tai n s  to drop into the 
h opper. 

Loading the Cars. -When a pi vot.ing excavator is em­
ployed in cases of trench cutting where the  malerial has to 

Fig. 4.-DETAILS OF UPl'ER TUMBLER AND BUCKET 

CHAIN • 

be em ptied to the rear, it is very difficult to dispose of the 
material. The majority of  the methods that have been em­
ployed up to the present for substituti n g  empty cars for full 
ones cause great losl:! of time , and necessitate l ong m aneu· 
vel'S that resu lt from the com plication of the tracks. 

In order to render h i s  work complete, Mr. Couvreux has 
devised an accessory which , it seems to us,  is called u pon 
to render genuine services . In principle the carriage ought 
to be performed upon two para l lel tracks, one of them for 
the empty and the other for the full cars. During the ope­
ration of loading, the engine that has h auled the empty 
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train runs to a switch at a sufficient distance away to allow 
it to run on the other track and place i tself at t he  head of  
the loaded train . A s  for the excavator, i t  must eviden tly 
advance in the axis of the trench. The w i d th of the track 
upon which it runs may, at a mini mum , be 1 '44 m . , wh i le 
ca!'s are frequ ently found tbat requ i re a 1 meter track. 

In nrder, then, to satisfy the two conditions of the prob­
lem without iuvolving considerable expense in laying the 
tracks, the in geniolls idea has struck Mr. Couvreux to u t i lize 
the center t rack for the excavator and to thus em pty the m a­
terial in the axis of the treneh . It now becomes a que�tion 
as to h o w  the l oaded cars shal l pass. This is  effected as fol­
l ows : At the rear of the excavator there is a stiff bar, which 
is con nected with a turn table carried by w h eels that run on 
the car tracks. The top of this table is about 0 '15 m. above 
tbe rails, and these two l evels are connected by means of in ·  
clined planes th at converge tow ard the center of the table. 
The maneuver is easily understood : An empty car is 
shoved up on to table, and when it is full  is pushed down 
on to the othel' track, a n d  so on , care being taken at each 
change of cars to c lose the chute 80 that the operation of the 
bucket chain need not be interrupted . It is propel' to re­

mark that in caus i ng the cal' to pivot upon the table it is 
mad e  to presen t its two extrem1ties in succession u n der the 
spou t ,  thus permitt ing of its being loaded un i fo l·m ly . The 
stress neeessary to push the empty cal' on to the table may 
be perceptibly reduced by a very si m ple means. To the real' 
of the excavator there is fixed a pu lley, E (Fig. 1), over 
which passes a cord , F, that is attached at one of  its ex­
trem ities to the em pty car, and at the other to the full one. 
Upon desce n d i ng the i n clin ed plaue the ful l cal' hauls up the 
other,  and the stress that i t  has to undergo moderates its 
speed . . 

In the apparat u s  th at we have here described , the d iamet er  
o f  the cylinder is  0 ' 1 2  m. ; strokes of piston ,  0 '2 m. ; n um ber of 
revolu tions, 150 ; regi ster o f  bo iler, 150 kilos. ; heating sur­
face, 7 '6 sq u a re meters ; ca paci ty of water tank, 1 cub ic 
meter ; num her of huckets, 15 ; capacity of huckets, 50 li ters. 
-Revue In duBtrieUe. 

occurrence, which it would be if it was due to galvanic 
action.  

The phenomenon, therefore invited further investigations. 
Upon microscopic examination of the earthy material 

which filled out th e furrows I found the followin g :  
When a small piece of th is substan ce, still m oist,  waR 

placed in the center o f  a drop of water on a so-called l i fe 
sl ide provided wit,h a circular air space, and covered with 
a cover glu,ss, the clear water surround ing the opaque mass 
was filled out in a shor t time w i th a protozoon belon ging 
to the class of prot-amrebre. It was 1I 0t difficult to see 
thcm, in all possihle shapes lind sizes, creep our from the 
dark mass and wander slowly toward the ma J 'gin of the 
drop bordering the air space, and the more numerous they 
were the more the air contained i n  the water was consumed . 

T h i s  is a very conveniellt method, to w h ich I have often 
resorted, of bringing micro- organisms, which live in hiding 
pl aces, into view. It is ail' that 'they, like all living beings , 
nel;d for their existence, and the scarcer t h is becomes in the 
isolated d rop of w ater the more they ap proach from the 
center of the d rop to its m argin , which rema i ns in  con tact 
with the air. The prot-amrebre here observed d iffer from 
the o rdi nary species not so much in the pecu liar shapes 
they assume as in the dark colol' of their contents, or  rath er 
iu the presence of a dark, finely di vided sub�tance embedded 
in the otherwise transparent and colorless gelatin ous l itt le 
mass. By the action o f  diluted hyd rochloric acid, under 
the devel opmen t  of a gaseous product (carhonic acid) , the 
dark contents are dissol ved i n to a col orle�s fluid, while t h e  
bod ies o f  the prot-amrebre mostly assume more or less 
spherical forms, resembling drops of oil. 

Consideri ng the great n u mbers in which these micro-or­

gan isms are present, their peculiar mode of life by adhering 
to,  and of locomotion by slowly creeping over a surface, 
their feeding by the simple exten�ion of thei r sarcode body 
over any material on their w ay, a process very likely associ­
ated with some secretory function , it  see m s  quite probable 
that they exert an observable influence wherever they hap­
pen to locate . This influence is probably of a mechan ical 

... , • , .. as well as of a chemical nature. When the material which 
Experience with a Water Tank oC Tinned Copper. fll l s  out the furrows is removed, the perfectly pure metallic 

BY THEODORE DEECKE, SPECIAL l'ATHOLOGIST, NEW YORK STATE surfnce of the copper iR brought to view, as i f acted upon 
LUNATIO ABYLUX. by the use of an aci d . ThUS, at first, as it seems, the copper 

O n  the first of July, 1875, a water tank seventeen feet in is dissolved in minute quan ti ties, which afterward, by the 
len gt.h nnd e igh t feet in w idth,  hold i ng about five thousand intercbange of the acid with the carbonic  acid of the l ime 

gat i o n s  of water, was completed and ta ken into use in the sal t contained in the w ater, form a soluble organ ic l ime 

New York Stat e Lunatic Asylum, at Utica, N. Y. In com pound and carbonate of copper, the latter o f  which i s  
August, the same year, i t s  use had t o  be discontinued OIl deposited i n  t h e  furrows. That a port ion of  this as a com ­

accoun t of leakage, and on examination it was found that partitively i nd ifferent material is taken up by the prot-amre­
at a number of places t he tin l i n i ug in mo re or l ess large bre is not surprising. They certain ly do n ot feed on the 
flukes was pee l in g off. The copper was n ot affected, alld  cop per. Its presence is mere ly accidental ,  and the w ho le 
the l eaks were discovered ouly where the plates had been phenomena, as I believe, should be looked upon from this 
soldered .  Upon consultation with the writer, and from ex- point of view.  

peri men ts made with til e plates used,  it  w a s  concluded t h a t  The species, e ven i f  brought in to  existence only by th is 
t b e  trouble w aa due to a defective t i n n i n g. On direction of peculia I' combinat ion of c i rcumst ances, way be regarded liS 
the Supl' ri n tendent, D r. Joh n P. Gray. a number of sam- d i stinct , si nce it has develOped peculiar qual iti es alld a mode 
pi es of tin ned copper were procured and subjected to s lli ta- of life o f  its own. The or igin of  the protozoon is  easily ex­
ble tests, all d  one selected of w hich a new tank was bu i l t . plained , and m ust be sought in the rain w ater which occa 
Th i s 8tood wel l ,  and was in  perman e n t  use u n til May, 1884, si onally flows into the tank, carryi ng down from the roof 
when, in clean i n g  an d brushi ng out the tank, it was found of the build i ngs microscopic forms of life, of w ll ich, in 
that t he copper pl ates at  the bottom w ere covered with most places on the top of al l build ings, in n u merable species 
smal l  circular or obl ong perforations.  O n  closer inspec- can be observed, and amoug which the prot-amrebre are of 
tion pecul iar tracings i n  the metal were discovered i n  con- qu ite com mon occurre nce. 
n eetion with these perforations, irregularly md iating in an It is not improbahle that, in perhaps many other instances, 
d i rl'cl ious  from a center commonly formed by the h ole . where simple expe riences h i therto have been ascribed to 
They prese n ted an appearance as if they were excavated hy either gal vanic action or the com hined and successive action 
a gra v i ng tool . The holes and  furrows w ere fi lled ou t  w i t h  of air and w ater, p rocesses associated w ith m icro-organic 
an earthy and, when dry, quite hard material , consistin g  life are of  greater importance than i s  known at the present 
mostly of carbonate of copper. 'rhe weight of t he copper time. The phenomen a unquestion ably in vite to further re­

was t wenty oun ces to the sqU'lre foot ; tbe  aUl ount of t i n  searches in that direction. 
used could not be exactly  ascert ained . Utica, Jun e, 1 884. 

The water in the ta n k  h ad been in constan t motion and .... . e • •  
rep lacement. It cou tained i n  the average, according to a The Finland Pol ar Expedition. 

n umber of analyses made by the writer, of i n organ ic  salts : M. LeDiRtro m has published the ch i e f  results of the Fin· 
16 '9 grai ns of carbonat!' of l i m e, and 0 '20 al u m i na, silica , laud Polar expedition of 1883�4,. The sci e n tific observa­
elc . ,  and 0 72 of n i trate o f  potassa pel'  i mpl'rial gal lon , and tions were made at Sodankyla  (latitude 67 deg. 24'6 min . 
only tmcp.s of ol'g an i c  matter. Besides, rain water flowed north ; longitude 27 deg . 17 '3 min.  east of Greenwich) and 
int o the tank w he n ever i t  rained. at Kultala ( lati tud e 63 deg. 29 5 w in. north ; longitude 26 

The question arose, w h at produced the corros i on of th e  deg. 39 '4 min. east). The earth currents w ere studied frow 
copper ? S i m i lar tan ks h ad been in use for over twen ty September , 1882, to September, 18R3, at the �ame time us 
years w i thout b a ving sh own e v i d ences of simi lar i n j u ry. the magnetic variations. Two conductors of copper w i re, 

On an inquiry by Mr. Jose ph Graham, the chief engineer running from north to south and east to west for about 5 
of the instit u tio n .  at the editorial de partment of the SCIEN- kilometers, terminated in plat inum plates buried to a depth 
TIFIC AMERICAN, accom pan ied by a sample of the corroded of 1 '3 meters. The wires'were i nsulated on telegraph p'lles, 
plates. the fol l ow ing answer was received : .. Gal van ic and a sensitive galvanome�er was interposed in the circuit 

act ion is brought. about  by the i nfluence of the water on the of each. Wires of iron were also used with plates abo ut 2 '5 
copper treated hy the tin ni ng process, and it w ould be only a kilometers apart. 
quest i o n  of t i me w h en th e entire mass of metal w ould be At Kultala the earth plates were plunged in the river Fralo 
eaten away. Munn & Co. " and i t s  tributaries. With a Mascart electrometer giving 18 

The w riter lIad enterta ined origina l ly tIle !lame view, yet divis i ons for a volt , and with the galvanometer, the  perturh­
for the foll o w i n g  reasons regarded thp. explan ation  as un- ing forces due to the polatization could be e l imi nated . From 
sat i sfactory . First,  the water consti tuting a s l ightly alka- the fact. that. the var iat ions of curren t  in  the cast and west 
l ine liquid , from the amount of carhonate of l ime in i t, cer- w i res were very sl igh t , M. Lemstrom is  incl ined to bel i e v e  
tai n l y  d i d  not favor the  production of galvltn ic action be- tllat there is a bel t of earth cu rren ts round the  pole. T h e  
tween the t w o  metals. Secondly ,  the effect Ol f the gal van ic magnet i c  variati ons were found to be in timate ly associated 
action can be but proportion ate to the quantity of the metal s with those of th e earth curren t� . '1'be atmospheric cunen ts 
present, and it cannot be seen why and how the compara· were observed with t h e wire network, which we have nl­

t ively smal l amou o t  o f  t i n  should  h ave led to the compara- rell dy referred to in a former n ote. At Kultala four of these 
tive ly large consum pti o n of copper. Besides, tbe corrosion n l'.ttings of w ire , with b rass d ischar�ing poin ts !l.nd z i nc 
of the l atter i s  1 I0t un i form ly spread ovp.r the whole surface, earth connections. were erected at different heights on a 

but confined to certa i n  spots. Thirdly, experien ce had mountain side. With these it was found if t w o  disch arging 
sh o w n .  for a time covering som e  twenty years, that th e  cor- I n e ts of sim i l ar con struction and at the sume height W E' re con­
rosion of the metal was neither of constant Dor of necessary nected together through a galVanometer, no cunent was 
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observed. With one net higher than the other, and hoth 
connected , a current was sent from the h igher to the l ower. 
The elp.ctromotive force of tbe curre n ts o bserved d i d  not rise 
above 0 '326 vol t (on March 20). 

Neal' th e  surface of the earth there i s  a layer of air w h i ch 
has a much greater e lectric density than layers h igher up.  
Thl) m i nimu m density was formed at  a beight o f  3 to 9 m e­
t e rs. D u ring the lIurora the atmospheric c u rren t  waR al­
ways positive, that is to say, going from the atm osphere to 
the earth ; at some olhe\' times it was n egative. With regard 
to the art itlciaI aurora soml'times seen crown ing the d i scharg­
ing networks, M. Lemstrom states t h at they sh owed e ither 
diffused light 01' vir. i ble rays. They were observed by the 
naked eye and by the spectroRcope, w h ich sh o wed the l i nes 
of the polar aurora. A Hol t z  mach ine work i ng in  con nec­
tion with the w ires could re-enforce the effect under favora­
hie circumstances. If th e moon was high, the phenomenon 
was never seen w ith the n aked eye. 

.... . e ,  .. 
Tide. and Tidal Current •• 

W. O. Ayres, M.D. , in the Manufacturers' Gazette, says : 
At Rio Janeiro the tide rises four feet only. On th e n o rtb­
e<lt side of South America , bei ng at the narrow est part, the 
rise and fall are fou l' feet 01' a little o ver. All th rough the 
Winuward Islands, the Lesser Antil l es, as they are marked 
on m nny m aps, the ra nge is four to five feet. Along the 
coast of South Carol i n a  the rise is about 4'6 and at the Bpr­
mudas four feet ; at the Delaware b reakwat er 4 '5 ,  and at 
Sandy Hook 5 '6. Passing, therefore, throngh al l the l I ar­
rowing and then the subsequent w iden i ng, we have found 
but small change a n d  n one at latitude 40° ; being at about 
the same width as our line of origination we have a tid e  
equal t o  that of t h e  Southern Ocean, from which i t  is sepa­
rated by un in terval of 5,000 m i les. 

But here, with out apparently any change in the correl ated 
surrou n d i ngs, au yth ing w hich can devel o ;:>  n e w  v igor, a 
strong change commences, and presell tly it has becom e  a 
mighty change ; and it is qui te apparent that this ch a nge 
can not have any thin g to do w ith tbe sh ape of the land,  for 
its poten tial ity is d isplayed on both sides of the Atlantic, 
the European as well as the American. We will look fi rst 
to our own waters. Passing Montauk and Block Island, 
and striking the sandy shore of MaRsacbuse tts, we find n o  
fi ve foot tide, such a s  w e  had a t  Sa l l dy Hook, for at  Pro­

v i n ceto w n  the rise is 1 0 '8 an d  at Boston Light 10 '9.  Reach­
i ug .  the coast of Maine and passing on n ortheastward w e  
find a tide of 20 '6, and st ill fur ther at St. J(lhn ,  N .  B. ,  o f  
t wen ty-three feet. Nor is  the European bide to  b e  outd o n e, 
for at Cape Finisterre, w hich is i n  the same latitude as Bos­
t o n ,  the regular rise and fall is fifteen feet ; at Brest i t  is 
n i neteen , and acl'Oss the chan uel at the Scilly Isles it is  s ix­
teen. O n  the w est coast of Ireland it is fourteen ; in Gal­
way, though for local reasons, at Cape Clear it is only nine. 
Up the English C hannel at Dover, the one side it is eigh teen ; 
w ll i le across in France, at Havre, i t  i s  t wenty -two, and  at St. 
Malo t hirty-five, though this latter is somewhat i nfluenced 
locally . 

Now nerem is much t.hat is remarkable. We are passing 
further and fU l'ther a w ay from OUl' o rigina ti ng i m pulse, and 
the tides, instead of losing power, f ire gro w ing s tronger and 
st l'Onger as we get i n to increasing height of  latitude . The 
fury with which thei r currents sweep t hrough the con t racted 
passages 1I 0rth o f  Scotlan d, sl'pa rat i n g  the smal l is lands 
wh i ch m ake the Orkney and Shet land groups,  is somet.hi n g  
fearful . E v e u  the Pen tland Firth i t se l f  wi th  nil its breadth 
is nearly im passable except when t b e  t i d e  is favora bl e , and 

whoever h ns read Sir Wal ter Scot t 's " Pi rate " needs n o  re­
m inding of thl' dread ful rush of th e current through the 
Roost of Sum burgh , and tben over toward Norw ay as fill' 
up as th e Arctic Circle. The world ren owned Malstrom 
(Maelstrom w e  used to spell it) ,  whi ch is a w on derful re pre­
sentatinn of power and fury e ven when stri pped of  a l l its 
former romance of ignoran ce , is burely a n ecessary re�ult 
of the dash aud tear of the Lofoden t ide  al'Ound the south 
end of the li t tl e  rocky island of Mosken aes between that and 
Mosken. 

Returning now for a momen t. to the coast of  Great B ritain, 
we notice two mighty exam ples of  t idal exaltat ion ,  \\ h ere 
the great n ormal rise is p icked up by a local configuration 
and made to d isplay its points to great ad van t age. On the 
w est side of the island are two fun n els, so to s peak, I h e  
Bristol Channel and the F i rth o f  the Sol way. Tbe current  
o f  flood tid e entel ' ing at the wide end of t b e  fun ne l fi n d s  

i tsel f s o  rest ricted hy the approaching  s i d es that  it has n o  
way t o  expand its energy but b y  dash ing s traigh t fo rward,  
and away i t  goes, nnd i n  the bead w aters o f  l'ueh a n o rmal 
daily rise and fttll takes place whicb is i m ml'nSe. At Bristol 
it is report ed at forty-four feet, and at the head of the Sol­
way as much as :fifty 01' more. 

But in this  matte r of local resul ts the whole worl d knows 
there is  unbounded opport un ity for " Yanke e boast i ng, " 
though the precise glory is rather over our I in e, and New 
Brun s w ick leads. The Bay of Fundy has not i ts equal in  t.h e  
world for the might o f  i ts  tides . Of coul'se they are d u e  t o  
t h e  peculiar sbape of :ihe bay shores, and hav i n g  greater 
sweep than even i n  the Solway they mount up most aston­
ishingly, and wh i le clafming only si x ty feet as a common oc· 
currence, it is asserted that when d ri ven in by the coinci­
dence of a favori ng storm with t h e  d ate of a spring t ide they 
h ave been known to reac h an e levat ion of 120 feet. T h i s  
seems incredible, but I see noth i ng im pos�i ble i n  i t ,  judging 
merely from the rat io of addition to a normal higb tide 
which we often see at any of the points along our shores. 
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The " Separation "  lJ.Ieth(lod Cor Sugar. 

The " separation " metbod of sugar extraction from the 
beet, we are informed, bas been adopted in several German 
factories witb satiRfactory results. The present method is 
composed of three operations : l!'irst, the preparation of the 
caustic l ime ; second, formation of the sucrate by precipita­
tion ; third , purification of the saccharate. 

lst.-The caustic l ime should be pulverized as soon as 
possible aftel " ieaving tbe lime kiln. The powdered product 
is thrown on a magnetized surface, where any particles of 
iron in the l i me are separated. Every precaution is taken 
to prevent tue ahsorption of moisture from the ai r, and for 
this reason the various pulverizing operations take place in 
hermetically sealed vessels. The thoroughly pulverized 
caustic l ime is received in a weighing apparatus-in this lat­
tel' is placed a reyolving device emptying a given quantity 
for one operation into the saccharine sol ution. 

2d.-The precipitation of the saccharate is effected in an 
apparatus called the cooling macerator. By suitable pipes 
t!Jere is circulated a cooling liquor by which the saccharine 
solution is kept at a very low temperatnre. Above the 
cooler is located the pulverized caustic lime measurer and 
two reservoirs-one for molasses to be worked, and the 
other for w ater to dilute both the molasses and the subse-
quent  wasbings of the saccharate press. A certain quantity 
of molasses is diluted until 25 hectoliters contain 7 per cent 
of sugar. When the solution reaches a very low tempera­
ture in the cooling apparatus, the caustic lime is added, 5 
kilos. at a t ime ; and in about an hour nearly all the sugar is 
in the form of a saccharate with an excess of -lime. 

3d. Purification of the Saccharate.-The cooli ng apparatns 
is  dupl icate in form ; one vessel being emptied by an exhaust 
and force pump, at a pressure of one to two atmospheres, 
into filter presses, the other being filled in the mean time. 
From the filter presses runs  a liquor containing 4 to 5 per 
cent sugar. This is not used, however, but emptied into the 
waste pipe. The liquor which su bsequentIy comes from the 
presses is  used , as al ready explained, for diluti ng the mo­
lasses to be mixed with the caustic l ime. The saccharate re-
main ing in the filter presses is white, and of great purity. 

The JIethod of Using the Saccnarate. -The saccharate con­
tains 100 parts of Rugal' to 130 of lime. If the molasses to 
be worked represents about 5 per cent of Lhe weigbt of  the 
beets, tbe saccharate obtained i s  mixed with the beet juice. 
In cases where the molasses is to be worked at once for its 
sugar, it is  found desirable to eliminate from the saccbarate 
the excess of lime. This is accomplished by mixing the 
saccharate with weak j uices. '1'he t ri-ba:3ic saccharate is 
transformed into a calcic-mono-basic and hydrated lime, 
and this latter i s  easily separated by suitable fi l ter presses. 
The liquor from the latter apparatus coutains  all the sugar 
and only 30 parts of l i me to 100 of sugar. The re�iduum is 
then washed, [lnd from it is usually obtained 4 1?er cent of 
sugar. 

.. f l  . ..  

Jeitutific �mtriel •• 
vided the application of power is the same in both cases, it 
follows that the increase of power demanded by tbe in­
crease of speed mnst remain within the same original pro­
portions, and always be much l ess on water than on land. 
And tbis being so, i t  fonows that friction must also be 
equally less on water than on land. As to t his important 
factor, therefore, the ocean steamer has greater possibilities 
of speed than the rail way express. 

The idea of relative friction is well taken by the He1'ald 
writer, but the reasoning is fallacious in the fact of drawiug 
a deduction relative to higb speeds from the comparison of  
thefriction of a body moving in  water at  a low speed lind the 
power required to overcome the static friction of a train . 

These bear no relation to the relative power required to 
maintain a high speed of a given weight upon rail and 
water. 

The displacement of water by a moving body is the prime 
factor in t!Je advancement of mari ne speed, while the dis­
placement of air and safety are the prIme factors in the ad­
vancement of railway speed. 

.. . . . . 
An Improved Q,uarantlne System. 

In a recent address before the representatives of tbe vari­
ous exchanges of New Orleans, Dr. Joseph Holt, President 
01'  the Board (If Health of tbat city, made the following sug­
gest ion s :  

When a vessel arrives a t  the mouth of the Mississippi, she 
is eitber infected or she is healthy. If we know bel' to be 
infected, she is at once removed to the supplemental or 
lower station , for infected vessels only, where she will  be 
actually cleansed, actually disinfected and fumigated , her 
sick removed to the local h ospital. 

Sue is an exceptional case, and wil l  be dealt with excep­
tionally. 

Sbe will certainly not be allowed to endanger healthy 
vessels by mooriug in their vicinity. 

If at any time sbe wishes to put  back to sea, she is at lib­
erty to do so; but if sbe desires to comp. to our port, she will 
be detained until the board can safely venture upon allowing 
bel' u p. 

We will understand better tbe particulars of treatment 
when we have described the course of a sailing ship through 
quarantine-no record of sickness on the voyage ; a cargo of 
30,000 bags of coffee ; yellow fevel' epidemic in Rio, from 
wbence she h as cleared. She is brought alongside the 
wharf at the upper quarantine station, where she finds every 
arrangement for the rapid disc!Jarging and reloading of  
cargo. The crew with all  their effects is at once taken 
asbore, where, in a room provided, everything they carry, 
apparel and baggage, is  subjected to powerful disinfection. 
Their clothing exchanged for other clothing already treated, 
and tbis, in turn, disinfected. They are then received at a 
commodious boarding house, comfortably ,prepared for 
them, there to undergo the prescribed detention. If one 
should fall iII ,  he is instantly removed to the hospital as dis-

The Possibilities oC Speed. tant as can be located. 
In a recent arti ele on the limits of speed of ocean steamers Hospital experience proves that yellow fever is conveyed 

the Boston Herlild took the ground, substantially, that tbeir through the medium, not of persons, but of things. Yellow 

enlargement depended upon improvements-and decided im- fever has never invaded tbe Oharity Hospital except in tue  

provements-in the generation and applieation of power. It  regular march of au epidemic. In t he mean time a full 

is not a l i tL le  cul'ious, however, that, as to at least one of corps of acclimated stevedores are busily engaged in  break­
the cardinal factors in locomotion, the possibilities of speed ing out tbe  cargo and transferring it to the warehouse, 

should be so mucb greater on water tban on land, s ince both al ready built by the United States Government for that ac­
the average and higuest speed made on the railway leave commodation,  or di rectly iuto barges, there to undergo 

those of the ocean steamer far back in the distance. We mean fumigation. As soon as compactly emptied, or at least suf­
what is commonly called friction. ficiently so to permit of thorough cleansing and fumigation, 

This sign ifies the rubbing of the moving body npon the quarantine tug, a compactly built small vessel somewhat 

or against tbe ground or water, as the case may be, after the fashion of a fire tug for harbor protection, is run 

when in  motion. It results from the action of gravity alongside the ship. A hose attached to a powerful forcing 
pressing vertically down upon tbe body, and thus causing it pump aboard thfJ tug IS let through the forward b atchway 
to adbere to whatever it rests upon . And since gravity down into the hold. 
also enables tbe moviug body on land to exert i ts own force Iu order to flush the bilge quickly, i t  might be necessary 
against itself, and thus to move from place to place, it has to take up the limber plank, as a better examination could 
passed into a trite saying that gravity is at once the main be had and the real condition ascertained. But wbether 
impediment and the i ndispensable auxiliary to locomotion. thi s  is done or not, or the ship be in bal last or not, she can 

Now, the degree or potency of friction depends always be speedily and tboroughly washed. The pump is  started 
on the weight of the moving body ; then, on land , on the and the washing begins, while the ship's pumps are set to 
manner of its aduesion to the ground and tbe smoothness discharging the foul bilge water. Tbis continues nntil she 
and grade of the ground. Hence, a smooth, level, straight is washed clean, not only in the limbers and floors of the 
steel rail way, and well oiled freely moving roll ing  gear of hold, but the cei ling and every available parI . Sue is now 
car, reduce friction t o  the minimum. On water, depth and pumped out, the  hose removed, and then begins the  d isin­
placidity and proper shape of vessel do the same. fection and fumigation. Another large lLose attached to a 

Now, to determine the relative potency of friction be- powerful exhaust fan is lowered into the same position as 
tween water and land locomotion , the  common incidents of tbe first. The hatcbeR and every other outlet are closely 
canal navigation and rai lway freigbt car  propulsion by battened. witb the exception of  a small ven tilating hatch­
horses furnish at once accurate and concl usive data. way, either  at the bow or stern . A quantity of sulphur  is 

Two horses tow al l day a loaded canal boat, of a total put into the furnace connected with the fan ,  and ignited . 
weigut of as much as 300 tons, at a speed of two miles an The exhaust fan is started, and sulphuric acid gas in i mmense 
hour. An equal load transferred on the railway would volume and with tremendous force is driven into the l imbers 
make up a freight traIn of 15 loaded cars, car and  load and air stakes, into every crevice and part of that ship unti l  
weighing ten tons each .  Now, those two horses pulling 01 1  she is completely filled. W e  go through her with au atmo­
that train wi t!J  the same force which they exerted ill start- sphere, as it were, of fire.  
ing and towing that canal boat, so far from propelling i t  at In doing th is  we displace the mepbitic and dangerous at­
the above speed of two mi les an hoUl' , would not move it at mospbere closed in ber wben she started from Rio, and 
al l .  But load, power, and applicat ion of power being the which, if allowed, would have been set free at our levee­
same in botu instances, the difference in the  result is evi- the iufected at mosphere of Rio to commingle with the at­
dently due to the difference i ll the degree of potency of lid- mosphere of New Orleans, deadly ripe, perhaps, for its re­
hesion of the load, which is thus proved to be greater on ception. 
la[)d than on water, therefore requiring a greater force to We have d isplaced this not only with a non-infected at­
be overcome. Now, a�suming that the ratio of increase of mosphere, but wiih one intensely germicidal-one tbat de­
power witb increase of speed is the  same on water that it I stroys organic elements in the ail' or on exposed surfaces 
is on land, since it takes AO much less power at low speed w ith i n stant greed iness. As for the fumigating agent  to be 
to move a load On water tban it does on land, always pro· selected, we may use throngh tbis apparatus sulphurous 
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acid gas, chlorine, or the nitric acid fnmes produced by 
pouring n itric acid upon copper filings, of which Dr. Wiblill,  
of Soutbampton, says tbat al l  tbe goods may be safely and 
satisfactori ly disinfected by tbis agent. The fumes so pro· 
duced are so powerful tbat no animalcules can exist i n  tbem 
for more than two seconds, and the portholes being closed 
for twelve b ours, the process caunot fail to be effective. For 
my own part, I believe that the sulpburous acid is all that 
we can desire. 

After a few hours the hatches are removed , and pure air i s  
driven in  t o  facilitate clearing the ship o f  tue fumes. She 
is reloaded, or ber freight already sent by barge, and with 
her capta in on board proceeds at once to the city, there to 
be discbarged only by an accl imated gang. Her export 
freights must be ready. Sue is at once reloaded, and starts 
on her voyage. If the term of detent ion of her crew has not 
already expired, she touches at quarantine to take on snch as 
bave engaged to reship, and puts to sea, with no m ore de­
tcntion than was required to cleanse her, with the utmost 
expedition, wbich alone was worth the trouble. 

This method having once been enforced, we may boldly 
proclaim that for the first t ime in tbe history of our quaran­
tine a ship has been actually cleansed and disinfected, 
purged of her suspicion. 

Hurnlng oC Barns. 

It is noticeallle that a larger number of the burnings of 
barns is mentioned by the periodical press in the snmmer 
than at any other time. Some of tbe fires are undoubted ly 
caused by l ightning, tbe moist vapor from the uncured hay 
making a favorable conductor for the elrctric fluid. But 
t here are barn fires which cannot be attributed to lightning, 
to l ig!Jtiog of matches, to light from lanterns, nor to the io ­
vasions of careless tramps. It may be that  the  spontaneous 
combustion of hay is as possible as the spon taneous firing 
of  cotton waste. All fibrous material, when moist. and 
compressed, and defended from the cooling influences of 
the outward air, is subjected to a heating similar to that or 
fermentation ; and in some instances the degree of hput 
is sufficient to cause actual, visible combmtion . In the 
case of recently " cured " bay th is danger is as great as, in 
similar circnmstances, other material s  may be.  Frequently 
the grass is cut in the early morning, while wet with dew ; 
is turned twice during the day, and gatbered and packed in 
the " mow " or the " bay " before niglltfaU, w i th perbaps a 
sparse sprinkling of sal t. Sucb a compressed mass of 
fibrous, moist m atter wi l l  heat. How far the heat will go 
toward generating a combustion may be in ferred from a 
foolish trick which tbe writer w itnessed several years ago. 

A large meadow of hay had been cut,  curl'd, and cocked, 
previous to removal. A shower threatening, the cocks 
were covered w i th caps of canvas and left for the n igbt. 
While gett ing the hay in, the next day, one of the work­
men dropped an unlighted match from his pocket into a 
cock of hay, an d ill a few minntes it was ablaze. It after­
ward was ascertained that he had spoken of the warmth of 
the hay as he lifted it on bis fork, when a companion re­
marked that it migh t be hot enongh to l ight n matcb, on 
which he put a match into a rick, and before they had passed 
on five min utes tue rick was on fi re. 

Everybody conversRnt witu farm l i fe, where hay is  a per­
manent and important crop, knows that for weeks after 
getting in the hay the bam is warm when the doors are 
opened in t!Je morni ng. Tbere is an am ount of heat that is 
absolntely unpleasant when the tbermometer outside re­
gisters 60°, but whicb is quite welcome with the outside 
temper.ature at 40°. This barn heat is undoubtedly from 
the moist hay, compacted and inclosed. The cure for 
the possible danger of possible  spontaneous bam burning 
would seem to be the thorough curing- drying-of the bay 
before it is housed. We d ry all O U I' herbs and some of our 
vegetables w ithout injuring their peculiar and individual 
qualities. There is no reason why hay or other fodder 
m aterial stored in l arge masses should not be rendered 
equally innoxiou3 to the influences of heat by thorough dry­
ing. 

.. .. .  � .. 
The LiqueCactloll oC Gases. 

The process of liquefying gases, such as oxygen ,  has been 
recently advanced a considerable step by the lahoTs of M. 
Cailletet, who has communicated to the Oompte8 Rendu8 a 
brief preliminary account of his snccess ful use of marsh gas 
for this purpose. The author recounts that, by tbe use of 
boiling ethylene, MM. Wroblewski and OIBzewski have suc­
ceeded in obtaining the meniscns of l iqnid oxygen, which 
h e  has not himsel f been able  to detect i n  any of bis previous 
experiments. It appeared to M. Oailletet, however, that if 
he could find liquid bod ies boil ing at a tem perature below 
that of ethylene it would thereby be possible to liquefy oxy­
gen without being compelled to use pneumatic machines for 
the purpose of loweri ng the boil ing poin t of the refrigerat­
ing I iquid. All tbe necessary (!onditions for this purpose are 
fulfilled by marsh gas. In effect, tbis gas, sl ightly com­
pressed and cooled in  etuylene boiling u n der the ordinary 
atmospberic pressure, prod uces a colorless, exceedingly 
mobile liquid, which in resuming the gaseous state causes a 
cold sufficient for the instant liquefaction of oxygen .  U nder 
thelie conditions the liquefaction of oxygen becomes one of 
the simplest laboratory operations. M. OailJetet announces 
this discovery at the earliest possible moment, in order to 
secure prio rity of date ; reserving the description of h is 
met!Jods and actual results until he has completed a course 
of expel'iments upon which he is at present engaged. 
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ENGINEERING INVENTIONS. 

A traction cable grip has been patented by 
Mr. Will iam Martin , of San Francisco, Cal. The in­
vention provides for a frame wi th grooves in which 
planl,s are fitted to slide,  rollers mounted on the 
p lank" brakes for the rollers, and means for forCing 
the rollers upon a cable, and the brakes upon the roll­
ers, with varie.us novel features, so that the running 
cable  wil l be taken hold of gradually without wear 
thereto or sliock on the car. 

A balatlced slide valve has been patented 
by Mr. Daniel A. Woodbury, of Rochester, N. Y. '.rbis 
invention provides for such . constructiou as rel ieves 
the sliding faces of both the main and cnt·off valves to 
any desired extent, a relief plate being so adjustable as 
to bear the entire pressure of tbe steam, by means un­
der the control of the engineer, and so contrived as to 
accomplish the same by one movement of the adjust· 
ing device. 

A car seal bas been patented by Mr. Thos. 
P. Wentwortb, of Elroy, Wis. The car having a verti_ 
cal slot for receiving a seal k ey, a grooved block is 
held on the inner surface of the car and a latch held to 
slide in the groove, the latch adapted to engage and 
lock in place a seal key inserted throngh the slot, and 
having one beveled end and a head on the opposite 
end, making a simple and effective car door seal , the 
seal key having to be broken or destroyed to be re­
moved from the outside. 

• • •  
MECHANICAL INVENTIONS. 

A plowshare tongs has been p aten ted by 
Mr. George M. Sebastian, of Arkansas Ci ty, Kansas. 
The tongs are composed of three members p ivoted to­
gether, wi ,h a brace clamp ad apted to be attached to 
the tongs and to the object held therein, the jaws and 
handles being arranged to grasp both the plowshare 
and the bar, holding the edges thereof to be welded to­
geth"r in close contact, so that a true and perfect 
weld may always be effected. 

I • •  

AGRICULTURAL INVENTIONS. 

A soil pulveri7.er has been patented by MI'. 
Benjamin Deem, of Spring Hill, Kansas. In tbis in­
vention the roUer comprising the cyl inder or d rum is 
fitted wi th a core upou the axle of the carrying frame, 
the drum baving a series of rows of slots, combined 
with segmental cntters, and tbeir inner snrfaces baving 
projections or tenons fitted into sockets or mortises. 

A plow has been patented by Mr. William 
L. Quick, of Molino, Tenn.  The invention provides 
for such construction that pl ows can be readily adjust­
ed for various kinds of plowing; a sma'l plow can be 
attached to one end of the foot for cultivating close to 
rows of plants, and a larger plow attached to the other 
end for opening the furrow between the rows, etc. 

A hand COl'll husker h as heen paten ted by 
Mr. Robert C. McMinn, of Golden Ci ty, Mo. The in­
vention consists of a metal plate forked at the outer 
end in the form of hollow bent claws, and in means for 
adjnsting the strap to s u it different sized hands, or to 
pass over a mitten ,  so a betler hold is taken on the ear 
of corn, and the husker is made to act more emcien tly 
and with greater ease. 

.. . ... 
MISCELLANEOUS INVENTIONS. 

A fastener for knob spindles has been pa­
tented by Mr. Le Grand Teny, of Horseheads, N. Y. 
This invention consists in a novel constrnction and ar­
rangement of parts of knob shank,  notcbed escu t cheon, 
e tc., making a door knob whicb can be locked so it 
cannot be turMd, thn8 locking the door. 

A neck yoke has been patented by Mr. 
Cyrus R. Furey, of Logansport, Ind. This invention 
provides a new and improved attachment for neck 
yokes for holding the neck yoke rin g and the martin_ 
gale strap, and consists in a neck yoke having a spring 
snap at  each end. 

A fireproo f hanging ceiling h as been patent­
ed by Mr. Louis Lafond ,  of New York city. This in­
vention consists in a cei l ing constructed with iron bars 
placed edgewise on the flanges of the iron girders, and 
carrying the iron hangers that snpport the ceiling l iles, 
whereby the latter will be firmly supported. 

The art of treatin g  cigars is the subject of 
a patent issned to Mr. James D. Culp, of San Felipe, 
Cal. The invention consists in applying to cigars a 
coat or dressing of paraffine dissolved in napbtha, to 
improve bot h tbeir flavor and burning quality, render 
the wrapper more flexible and tough, and prevent dry­
ing out of the fill er. 

An inkstand haB been patented by Mr. Wil­
liam O. Rastetter, of Dalton, Obio. It is surrounded 
by a remov&ble casing, on wbich tubes are formed, in 
the lower ends of which are corks 01' other stoppers to 
form feet., making a soft and yielding snpport for the 
inkstand. and preventing injnry to the points of the 
pen� passed in to the tubes. 

A fi re escape lJas been patented by Mr. 
Eli Frazier, of North Lawrence, Kansas. 'l'his inven­
tion relates to that class of fire escapes in which an 
endless rope or chain is nsed for lowering persons, each 
Olle descending by bis own weight, t.be friction of the 
rope on pulleys preventing the descent from being too 
rapid. 

A caBh carrier has been patented by Mr. 
George H. Spring, of Le Mars, Iowa. This invention 
relates to devices nsed in large stores for c arrying the 
cash from the connters of the clerks to tbe cashier al )d 
returning the change, and involves the use of a car on 
a horizontal wire, being des il':ned io simplify this sys­
tem of cash carriers and expedite their action. 

A cream can gauge has been patented by Mr. 
Ch�rles E. De Long, of Vermillion, Dakota Ter. The 
can has a longitudinal slot with lateral notches at one 
end, and a strip creased to form pockets along the side 
edges, into which pockets the side edges of the slot in 
the can are passed, whereby the creased sli p is held in 
the slot, a strip ot glass being beld in the creased strip 
IIIld numerals or otller characters produced thereon. 

$citutifi t �tutritau+ [AUGUST 30, 1 884. 
A method of hardening or improvi ng 

resins of all kinds has been patented by Mr.  AI bert 
Kissel , of l!'rankfort-on-the_M ain . Germany. This  in­
vention provides for the conversion of the acids in bal· 
sams, resins, and their compounds, by means of l ime 
or other alkaline earths, into their respective salts, in 
order to barden the resins, resinous by-products, or 
resin preparations. 

A wheel scraper has been patented by Mr. 
John W. Whi pp, of Van Alstyne, Texas. The inven­
tion consists in a frame adapted to partly embrace the 
wheel and carrying longitudinal and transverse scraping 
wires, with means for adjust ·ng their tenS ion, the 
transverse wire having means for aojuBting it verti _ 
cally, and the frame being held adjustably on an arm 
or bar on the axle. 

A door knob has been patented by Mr. 
Edwin A. Johnson, of Allegheny City, Pa. 'I'his in­
vention relates to that class of knob attachments ill 
which a serrated spindle is engall:ea by the edge of a 
key inserted through an apertnre in the knob sbank, 
and its object is to facilitate the adjustment and secur­
ing of a door knob on the knob spindle according to 
tbe thickness of the door. 

Guild & Garrison's St.eam Pnmp Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip­
tion. Send for catalogue. 

Nickel Plating.-Sole manufacturers cast nickel an­
odes, pure nickel salts. polishingcomposltions. etc. Com" 
plete ontfit 10r plating, etc. Hanson & Van Winkle.  
Newark, N. J.,  and 92 and 94 Liberty St. , New York. 

Snpplement Catalogue.-Persons in pursuit of infor­
mation on any special engineering. mechan ical, or scien­
tific subject. can bave catalogue of contents of the Sec­
BNTIF IC  AMI�U ICAN t;uPPL ICM lnNT sent to them free. 
The SUPPLICMENT contains lengthy articles embraCing 
the whole range of engineering, mechanics, and physi .. 
cal science. Address Munn & Co Publishers, New York. 

Machinery for Light Manufactllring, on hand and 
built to order.  E. E. Garvin & Co., 1 39 Center St., N. Y .  

Curtis Pressure Regulator and Steam Trap. See p. 78. 
Woodwork'g Mach'y. Rollstone Mach. Co. Adv., p. 77. 
Drop Forgings. Billings & Spencer Co., Hartford, Conn. 
Brass & Copper in sheets,wire & blanl,s. See ad.p. l25. 

The Chester Steel Castings Co., office 407 Lihrary St., 
Philadelphia, Pa . •  can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels. now in use, the snperiority of their 
Castings over all others. Circular and price list free. 

authority, the best prodnct is made by adding to 100 
ponnds of tile sap ahout 6 onnces of tartaric Icid and 8 
to 10 (or if a stronger I1roduct is wanted ,6 to 24) ponnds 
of sngar and 3 onnces of a s [rong almond milk. The 
mixture is fermented in the usnal manner, put in bot­
tles with a l ittle more sngar, and secnrely sealed. 
Several formulas for similar effervescing beverages are 
given on page 4308 of SCIENTIFIO AMERICAN SUPPLE­
MENT, No. 270. 

(7) W. R. wishes to know what is the 
right temperature to rai se family bread at. A. The 
raising ,of the hread shonld take place at a temperature 
of from 90° to toOo F.,and the heat in the oven should 
be from 400° (0 4400 F. We suggest as interesting in this 
con nection, Mr. George M. Whitaker's article on 
'l'heory and Pmctice of Bread Making, in SCIENTIFIC 

AMERICAN SUPPLEMENT,No. 170, and also Dr. Graham's 
paper on the Chernistry of Bread Making, in SCIENTIlI'IC 

AMERIC.AN SUPPLEMENT,No. 222. 

An oil lamp feeder has been patented by 
Mr. Will iam H. D illon, of Glasgow, Ky. Thi s  inven- The Improved Hydraulic Jacks. Punches, and Tube 

(8) L. H. F. asks : 1.  What is the modus 
operandi to cook raw meats, especially corned beef, 
economically Hnd with tbe least shrinkage, looking to 
its preservation ? A. Each ;packer bas his own special 
mod'US operandi, which is kept " strictly secret. "  In a 
general way the meat i s  first cooked in tbe ordinary 
way, then pnt into the can and sealed, boiled in this 
condition for Fome time longer, when it is removed and 
a vent opened in the can in order to allow all gases, 
etc., to escape, again hermetically sealed, boiled for a 
few minntes anel the operation is completed. 2. Why 
cannot cooked corned beef and animal soups be kept 
from becoming rancid after being put up in air tight (so 
called) cans ? And if deleterious gases are generated,�"y 
how can sed and how prevented. A. By the foregoing 
process all deleterions gases are driven off, and once 
sealed the articles remain good for years. Deleterious 
gases are only induced by decomposition re�ulting from 
access to the air. 

tion consists of a special const.ruc t,ion and combina_ Expanders . R, Dudgeon. 24 Columbia St. ,  New York. 
Friction Clutch Pulleys. D. Frisbie & Co., Pbila. tion of parts having for i ts object to nse oil conducted 

like gas in  pipes, to raise the lamp wick and to open 
the valve which admit. oil t hereto at the same move- Tight and Slack Barrel Machinery a specialty. John 
ment;  also to raise or lower the wick witbout operating GreeDwood & Co., Rochester, N. Y. See iIlus. adv. p. 125. 
tbe valve. Knurling Tool, self'centering, for lathe nse. Pratt & 

A bow h ook for n eck ties h'ls been patent­
ed by Mr. Julius Schlesinger, of Hoboken, N. J. It is 
self-adjusting, formed of a p iece of wire bent to form 
a prong, from the upper end of which two parts are in· 
c l ined downward and out.ward on oppos i te s ides, these 
parts having hooks on their free ends for receiving the 
shield of the bow, and the prong having a hend at i ts 
npper end. 

A lock join t for fishing rods has been pa­
tented by Mr. Justice Webb, of Georgetown, Ky. With 
a sleeve having an annular ridge or collar and two 
stnds is an additional sleeve fitting on the front end 
carrying a sliding sleeve with two L-shaped slots for 
receiving th e stl ld on the other sleeve, making an im­
proved lock joint for firmly holding t.ogether the sec­
tions of a fishing rod. 

The Ohal'gefor Insertion under this head is One ])ollar 

a iinef01' each insertion ; about eight words to a line. 
Advertisements must be l'eceived at publication Office 
aually as Thursday 1n00·ning to appear in next issue. 

Parties having patents for sale or goods to exhibit at 
the Fall Exhibitions, Boston, address Chas. Babson, Jr., 
24 Uongress St. ,  Boston , Mass. 

Wanted.-Tbe address of manufactnrers of best 
Wrought Iron PIpes. 
Texas. 

E. Banmgarten, Schulenburg, 

To introdnce our . ,  Patent Socket Screwdriver " 
we will send one to any address for 35 cents. Stamps 
taken. George S. Allen, Plantsville, Conn. 
Owne)'s of inventions deSiring to sell them in Europe­
see advertisement headed Patents Negotiated Abroad. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliabte parties. Crescent Mfg. Co., Cleveland, O. 

1% in. Steam Whistles, by mail, 55 cents. A. G. 
Brooks, 2b"l N. 3d St .• Phlladelphia. 

For Steam and Power Pmnping Machinery of Single 
and Dnplex Pattern, embraCing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac­
uurr., hydrauliC, artesian, and deep well pumps, air com­
pressors. address Geo. F. Blake Mfg. Co . . 44 Washing­
ton St., �oston; 97 Liberty St., N Y. Send for Catalogue. 

Quinn's device for stopping leaks in boiler tu bes. 
Address S. M. Co., South Newmarket, N. H. 

Hercules Water Wheel--moot power for Its size and 
highest average percentage from full to half Gate 
of any wheel. Every size tested and tables guaranteed. Send for 

catalogue, Holyoke Machine Co., Holyoke and Worcester, Mass. 

Mills,  Engines, and Boilers for all purposes and of 
every description. Send for circnlars. Newell Univer­
sal Mill Co., 10 Barclay Street, N. Y. 

Wanted.-Patented articles or machinery to mannfac­
tnre and introduce. Lexington Mfg. Co., LeXington, Ky. 

Brush Electric Arc Lights and Storage Batteries. 
Twent y tbousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in tbe market. 
Brusb Electric Co., Cleveland, O. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rocbester, N.Y., or 46 Cortlandt St., N. Y. 

" How to Keep Boilers Clean." Book seut free by 
James F. Hotchkiss, B6 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boiler8 
a specialty. Lake Erie Boiler Works, Butralo, N. Y. 

Presses & Dies. Ferracute Mach. Co. ,  Bridgeton , N. J. 
The Hyatt filters and methods guaranteed to render 

a1l kinds of turbid water pure and sparkling. at economi­
cal cost. · The Newark Filtering Co .. Newark, N. J. 

Railway and Machine Shop Equipment. 
Send for Monthly Maehinery List 

to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 

Steam Boilers, Rotary Bleachem, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

" The Sweetland Chuck." See ad. p. 124. 
Iron Planer, Lathe, Drill, and other machine tools of 

modern desIgn. New Haven Mfg. Co., New Haven, Conn. 
For Power & Economy, Alcott's Turhine, Mt.Holly, N. J. 

If an invention has not been patented in the United 
States for more tban one year, it may stll! be patented in 
Canada. Cost for CanadIan patent, $40. Various otber 
foreign patents may also be obtained. For Instructions 
address Munn & Co., SorENTIlI'IO AMERICAN Patent 
agency. 861 Broall.way, New York, 

Whitney Uo., Hartford, Conn. 
Electrical Alarms, Bells, Batteries, See Workshop 

Receipts, v. 3, $�.OO. E. & F. N. Spon, 35 Mnrray St., N. L 
For Sale.-Patent Self,ventilating Funnel. Best thing 

out for making money. G. M. Wicklitre, Brook Neat.Va. 

• ItS 
HINTS TO CORRESPONDENTS. 

Name and A ddress must accompany all letters, 
or no al tention will be paid thereto. This is  for our 
information, and not for vnbJication. 

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

Inquiries not answered m reasonahle time should 
be repeated ; correspondents wi l l  bear m·mind that 
some answers require not a little research, and, 
��

o
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rhf��;�n�ll, either by letter 
Special InCorlllation requests 011 matters of 

personal rather than general mterest. and req llests 
for Prolllpt AnsU'ers by Letter, should be 
accompan ied with remittance of $1 to $5, according 
to the su hject, as we cannot be expected to perform 
such service without remuneration. 

Scientific Alllerican Supp l elll ents referred 
to may be had at the office. Price 10 cents eacb . 

Minerals sent for examination should be distinctly 
marked or labeled. 

(1) S. B. G. asks the rule to fi n d  the do­
minica! letter for any year in any centnry. A. Rule: 
Divide the number of centuries and the years of the 
given century each by 4, and the years again by '1;  
mnltiply the remainders respectively by 2, 2, and 4 ; 
add together the three products, and increase their 
snm by 1; then divide the whole sum by 1, and the re­
mainder will be the ordinal number of the dominical 
letter required. If 0 remain, it will be the 7th, or G. 
In b i ssextile years two dominical letters are used. Ex­
ample : 1884. 

'1= 4 and 2 rem. 2 X 2 = 4, 
'-/= 21 and 0 rem. 0 X 2 = 0 
'1= 12 and o rem. 0 X 4 = 0 

4 
Add 1 

5 

which, being less than 7, is the ordinal nnmber for E;  
it being a bissextile year, F precedes E nntil the 1st  of 
March, the order of the letters being reversed as ap­
plied to the succeeding years. 

(2) E. H. -The disintegrating properties 
of steam heat at 60 pounds pressure are well known to 
engineers and the steam heating trade. Paper i. never 
used except as outside covering for low pressure steam 
pipes, and then only as a makeshift. 

(3) A. S.-You are right. Brakes should 
never he strongly applied to a moving train on a bridge 
of any size, and the best railroads prohibit snch prac­
tice ; when necessary to rednce speed in crossing, the 
brakes are applied before reaching the bridge and then 
released when crossing. Very likely many bridges 
have hao their lives much shortened , and many acci­
dent. have happened, from neglect of this rule. 

(9) F. P. H. desires to know how alumi­

num is taken from the ground. A. The aluminum in 
the gronnd is in the form of aluminnm oxide;  this is 
treated Bo as to form the double chloride of aluminum 
and sodium. The latter is tben decomposed by heating 
i t  with metallic sodium. fluorspar or cryolite being 
added as a fiux. SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 50, gives in more detail the method of mannfac­
ture. Recently improved methods have been intro_ 
duced, bnt they are essentially the same as the fore­
going ontline. 

(10) H. M. B. ask s how to make cup grease 
for Inbricating machinery, something light colored. A. 
In a small boiler dissolve from 56 to 60 ponnds of soda 
in abont a  gallons of water. In a 60 gallon boiler melt 
tallow, and to it add palm oil, each in qnantity accord­
ing to season. In summer weather, tallow, 1 cwt. 3 
qrs. :  palm oil, 1 cwt. 1 qr. In winter, tallow, 1 
cwt. 1 qr. ; palm oil 1 cwt. 3 qrs. In spring or 
antumn, tallow, 1 cwt. 2 qrs., palm oil , a similar 
qnantity. As soon as the mixture boils, put ant the 
fire ano let the mixtnre cool down gradually. fre­
qnently stirring while cooling. When rednced to blood 
heat. run it off throllgh a sieve into the solution of 
soda, stirring It weil to insure a perfect mixture of the 
ingredients. 

(11) S. G. writes : I keep a boardillg h onse 
to make a liVing. For several years I have pnt up  my 
own jel lies and preserves, and in order to makt> them 
cheap have nsed apple juice to make jelly; but T lInd 
i r. w ill ferment in  a few weeks' t ime. Can yon tell me 
of an anti-ferment that will stop fermentation, and in 
wbat proportion is it nsed to a gallon of juice? A. M 
to � per cent of formic acid is said to possess power­
ful preservative properties and to be particularly suita­
ble for adding to fruit juice". Add it to the boiling 
mass. Salicylic acid is  likewise nsed. 

(12) D. D. L. desires to obtaill , at  a moder­
ate cost, a compound by mixing two or more ingredi­
enls which will harden in a few minntes after being 
nnited. To answer the purpose i t  should become qnite 
firm. A. If equal parts of common calcined plaster ot 
Paris and of potassium sulphate be mixed together, 
they will hardeh in a moment with less than an eqniva­
lent weight of water : s" much so indeed thar tbe mix­
tnre cannot be poured ont of the vessel. The rapidity 
of hardening therefore can be made to vary with the 
percentage of water, the mass solidifying even if 6 parts 
of water be used. 

(13) M. B. T. writes : 1. Pure water at 60° 
temperature has specific gravity of 1. What is its spe­
cific gravity at 70° , 80°, and 90° ? A. At 700 the specific 
gravity wonld be 0'99897, at 80° 0 99768, at 90° 0'99599 . 2. 
Is the expansion of water regular from freezing to boil­
ing ? A. The expansion is not regular. It first con­
tracts np to 39'2° Fah., and then expands. 3. Would 
sirup or honey having specific gravity of 1·4 at 60° ex­
pand the same as water with each additional 100 or 20° 
of heat ? A. It is not likely that it would ; we have no 
information on this subject. however. 4. What per 
cent of sweet has �irup that has a specific gravity of 
1'4? A. About 86 '5  per cent of sugar. 

(4) P. B. asks how large a carb ureter, or 
how many feet of evaporating surface, with gasoline 
of 87 or 88 gravity, would be required to get gas 
enongh for eight bnrnerR of five feet an honr eaeh. A. 
Abont 12 square feet. Less will do when the car­
bureter is fre8hly charged. 2. Suppose a baJ J of 25 ( 14) E. J. G. asks for a recipe to prepare 
miles in diameter cou l d  be placed 500 miles on tbis side paper for the " blne process " of copying. A. Use 
of the full moon, would it not appear to be a spot on the two separate solntions of: 
mOon to our naked eye ? A. You wonld scarcely be Iron and ammonium citrate . . . . • • • . . . . • . . .  1 oz. 
able to discern a spot or shadow of a ball 25 miles Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4 oz. 
diameter between the full moon and the Bun at the dis- and 
tance named with the nnaided eye. A tIllescope would Potassinm ferricyanide . . • • • . . • . . . • • • . . . . . .  1 oz. 
easily ijhow it. Water . . .  . . . . . . . . . . . . . . • . . . . . . . . . . .  . . . .  . 4 oz. 

(5) E. J. R. asks for a receipt of a cheap For nse, mix equal quantities and fioat paper for two 
glazing for common earth ware, such as ja  used for minutes. 
common gray or brown Ware. A. A brown cottage ('1:5) J. B. H. asks the ingredients impreg­
glaze consists of l itharge €O parts, flint 32 parts, brown nating the t' indelible copyable riobou " ubell on type 
slip 8 parts. This must be nsed of abont the same con- writers. A. The ink which has generally been nsed for 
sistency as cream color glaze, and will stand the high- the ribbons consists of: 
est temperature of heat in 8 common glazing oven. Aniline black . . . . . . . . . . . . . . . . . . . . . . . . . .  � oz. 
See also glazes for pottery, SCIENTIFIC AMERICAN Sup- Pure alcohol . . . . . . . . . . . . . . • •  . . . . • .  . . . .  . . 15 " 
PLEMENT, No. 313. Concentrated glycerine . . . . . . . . . . . . . . . . . . 15 " 

(6) D. J. P. asks how the birch beer sold Dissolve the aniline hlack in alcohol and add tbe giy­
in saloons is made. A. A very excellen t sparkling beer cerine. Rect'ntly however an ink has been prepared by 
can be made from the sap of the birch by adding to it using printing ink an d dilnting it w i th hoiled linseed 
from 8 to 10 per cent of its weight of sugar and 0·2 t9 I oil and adding an iron salt. We cannot vouch for 
0'3 per cent ot tartaric acid. According to another tlle followiI.g formula, bllt it is similar to what 1& 
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AUGUST 30, 1 884.] Ititufifi t !mtfi tIU. 
used : 16 parts of boiled linseed oil varnish ,  6 parts of l resin. See SUPPLEMENT, No. 819, for a description of (42) J. S. writes : Would you pleasL let 
the finest lampblack, and 2 to 5 parts of  iron proto· this agent. Watt i n his recent work gives the follow- me know what the Ingredients of sperm candles are, 
cbloride, prepared by dissol�ing the iron perchloride in ing: "  When soap is made from d ... k colored goods, also tbe quantity of eaCh ingredient ? A. Melt together 
absolute alcohol, and addi ng snfficient pulverized me- considerable improvement may be made by adding a over a water bath 100 parts stearic acid, and 10 to 11 
t allic iron to reduce it to the protochloride. moderate quantity of solution of chloride of soda after parts of bleached beeswax ; but to insure SUCCQSS,  the 

(16) W. L. S. -To m ake very black dra w ·  the first .operatio� of sapoDification i s  complete." :rhe mixture must remain over the bath from 2 0  to 30 
. · th I d' . k d t t th t th best resm soap IS made as far as pOSS ible from lIgbt I minutes without being stirred or al(itated At the end mgs WI n la m , a  correspon en sugges s a e . .  In th ' 

. 
pigment be cracked into small pieces and soaked in colored re�m, .and IS generally yellow or green. e of that time the fire is to be extingni shed and the fluid 
dilute ammonia water, when with an occasional shak- latter case mdlgo Is �dded. We would recomm end yon allowed to cool until a slight. pellicle is formed on the 
ing it  will dissolve in two day s ;  but if the ammon i a  i8 to consnlt .Mr. Watt s book. It IE ent itled The Art of s�rlace, when it is cast direct into the m�ulds, pre-
too strong it will turn the ink brown. Soap Makine:, and is worth about $2. vlOnsly heated to the same temperature, With the pre-

P' M T I" f . (32) J. G. R. asks if there is any formula caution o f avoiding stirring the mixture, which would (17) . E. cD.- he ( mIt 0 expansI On for removing stains from a marble slab, caused by the cause opaqueness. 
of air has n ever been determined . Your other ques- aci d from lemon juice. A. We should think tbat aoy (43) H. S. asks (1) for an inexpensive tions are too indeftnite for reply here. stal'ns caused by lemon J'uice would be easily removed means of magnetizing ordinary printing type. A. Or-

(18) M. J. S. -Oars are better than a screw by the application of cold water. The following how- dinary type cannot be magnetized. 2. I want to con­
with shaft, etc. , for driving a small boat where you ever is strongly recommended as suitable for removing stroct a battery 'Io experiment with. Will you direct 
have only muscle power. How to build small boats of stains from marble: Take two parts common soda, one me how to do it ! A. Consult SUPPLEMENT, Nos. 157, 
various kinds is  fully described in back numbers of part of pumice stone, and one part of finely powdered 158, and 159, for information on batteries. 
our SUPPLEMENT. chalk.;  sift it through a fine sieve ,and mix it with water, 

then rub it well all over the marbie, and the stains will (44) D. B. asks : 1. Wbat is the ratio of air 

be removed; then wash the marble all over with soap of ordinary pressure (30 inches) to air reduced to liquid ? 
and wat er, and it will be clean as it was at tiret. (I do not expect more than an apllroximation.) A. We 

(19) A. H. T. & S.-St ereotypes or electro­
types which show newspaper pages, pIctures, etc. , in 
reduced or enlarged s izes are made by some of the 
photo-engraving processes. Such prin ting is also done 
to a considerable extent by photolithography. 

(20) Y. J. desires informati o n  as to how to 
get rid of roaehes. A. Pulverized borax sprinkled 
around the inrested places will cause them to fiee. 

(21) F. S. B. writes : Will you i n form me 
what will harden tar for covering roofs. Have used 
resin and sulphur, but the sun makes it run. Is there 
anything besides asbestos that will harden it?  A. You 
can boil the tar down as far as possible, 'Lnd then cover 
the roof with gravel stones of a quarter to half an inch 
in size ; or perhaps a mOre satisfactory method would be 
to mix the tar with hydraulic cement. We understand 
that this compound forms a very acceptable roo1i.ng 
material . 

believe air has not vet been rednced to a liquid,although 
(33) F. K. MeC. writes, asking d ir ection s oxygen and nitrogen have. 2. What would be the ris.  

how glass is stained permanently. A. Glass staining ing speed of a body propelled in opposition to gravity 
may be done at home by the follo wing process : S pread by a constant force double that of gravity, and what 
over the glass a stro ng gum water, and when dry lay it the speed, raising force being four times gravity?  A. 
over tb e paper on which the design is sketched, and The rising speed would Je equal to the falling velocity 
trace with a fine hair penci l  an the outlines. Dip the caused by gravity, and 8 t imes tbat. 8 Is there any 
tube·like peucils in the cplors, 'and let them fiow out combi nation . of leuses €hat would magnify 1 square 
upon the gl ass; have a care, and not touch the pencil to cm. 621, Umes (�5 times lineaJlYi preserving a uniform 
the glass. The lights and shades are produced in a va- enlargement, distinction , aud proportion of different 
riety of ways ; one of the easiest, and especially to be- position s ?  A. A combination of two plano-convex 
ginners, is to take a goose quil l cut in the shape of a lenses,as iu B Ramsden eye piece. will be nearly aplan­
pen, wi tb out the snt, and with it carefully take out tile alllc. See SOIENTIFIO AMERIOAN SUPPLEMENT, No. 
l ights by lines anC1 little dots. This part of glass stain- 800. '4. What is the hi"hest practicable magnifying 
Ing is the most exacting and di1ll.cnlt, as much of the power for very miuute objects ?  A. 2,000 to 8,000 diame­
effect depends upon the shading. The glass is then ters. 5. What is angular aperture of microscopes ? A. 
ready for the kifn. Angnlar aperture Is the extreme angle of the light t.hat 

(22) J. L. R. asks : What chemicals will (34) A. W. M.-Full i nformation about can be utihzed foor de1i.nition in a microscope objective. 
prevent the fermentation of malt soil, as it invariably, 
during the summer months, bursts the barrels contain­
ing i t ?  A. Use either copperas or zinc Chloride in the 
proportion of about one pound dissolved In one gallon 
of water to each barrelful. 

(23) H. G. W. asks wit'll what he can put a 
pol ish on soft gypsum. A. If it is in the rough condi­
tion, rub with finely powdered pumice stone or dried 
shore grass and water, then afterward with a paste 
formed of finely powdered and sifted slaked lime and 
water. The rough polish thus produced is finished by 
friction with finely powdered talc or French chalk until 
a satiny luster is produced. 

(24) G. B. L. says : I have two taper 
wooden coues 6 inches diameter at one end, 8 inche� at 
the other, respectively, on shafts 8 feet apart, and 
driven by a 1Mi iuch leather bel t ;  this belt sl ips. What 
can I do to produce an even speed on the driven cone? 
The weight to drive can be turned by a 10 inch crank. 
A. Rub a litlle good beeswax upon the inside of the 
belt. If It does not drive the work at the proper ten­
sion, it is an indication that the pulleys are too small .  
Cone pulleys are uot equal in power to straight ones 
with a gi ven helt, and from their peculiar shape cannot 
properly carry wide belt,. 

(25) A. M. asks how he can get or make 
si lver thimbles white when they are tarnished. A .  
Either dip them into a d i lute solution o f  nitric acid 
(aqua fortis) or else silver plate them. For description 
of the latter process see SCIENTIFIC AMERICAN SUPPLE­
JllENT, No. 310, nnder head of ele ctrometallurgy. 

(26) T. T. asks h o w  to p repare the com­
pound used by wood engravers to make a trausfer 
from a print on to a type metal block. A. One ounce 
caustic potash to half pint alcohol should be made 
into a solution, with which th� print is wetted for a 
few minutes ; the type metal block is theu brushed 
over thinly with Canada balsam, t.he picture put on 
face down, and the two run between rollers. 

(27) P. S. asks : Can soluhle glass (water 
glaSS) be used for Inside painting! Will it mix with 
dry colors or mixed paints! How high a temperature 
will it resist or withstand? Will it be affected by 
dampness, or by change of temperature, etc. !  A. So­

luble glass can be used for inside painting. It forms 
the basis of the silica paints. It is quite pe;rmanent. 
and i� not easily decomposed. It will e1ll.0resce lind 
tend to d issolve by dampness, and is soluble in water. 
A good description of IlS properties is given on page 
1>061 of the SCIENTIFIO AlIIERlCAN SUl'PLEIlENT, No. 
317. 

(28) N. F. W. says : I have an upright 
tubnlar boi ler  of  wrought iron 2 feet high and 1 foot 
diameter; the body is riveted from top to bottom with 
16 rivets, I think � inch rivets, the thickness of the 
boiler is about >8 inch. Should like to know about how 
much steam wonld be Hafe to put on it; should like to 
carry 80 llounds if safe. A. It would be safe at 80 
pounds, if of good material and well made. We advise 
you to have it tested by water pressure to at least 120 
llonnds before u sing it under steam pressure. 

making Jager beer, with details, and proper amounts of 
the ingredients to be used, will be found in SCIENTIFIO 

AJllERIOAN SUPPLEJllENT, No. 217. Potatoes mix only 
by the ordinary means by which other plauts mix; that 
is, by the crossin" of the pIstillate and stamens of the 
fiowers. Potatoes never • •  mix " in the bills ; new va­
rieties are produced from the seed bulbs. 

(35) P. H. L.-The pitch of a roof is meas­
ured in parts of the horizontal fine from peak to eaves. 
In a quarter pitch, the height would De one-quarter of 
the wid th from the plumb line of the peak to the eaves. 
A whole pitch would be as high as wide, and equal 45°. 

(36) F. W. C. C. writes : Can you inform 
me whether there are in the United States or Canada 
any institutions where !he theory and practice of a 
mechanical engineer can be learned ? If you know of 

(45) M. M. asks for a good and effective 
method of destroying tile caterpillars on a grape vine, 
also a method of preventing them from coming on. A, 
There are no fewer than nineteen in sect e nemies of the 
grape, and of these, seven or e ight assume the cater­
pillar form at some stage of their development. If the 
fruit has not been formed, they may ail a general thing 
be destroyed by sprinkl ing the vines with a solution 
of Paris green or London purple with water, say a heap­
ing tablespoonful o f  the former to two gallons of tbe 
latter. The vines may be dusted with a mixture of 
the poisons and plaster or fiour, in the proportion of 1 
to 100. After the fruit has formed, a kerosene soap 
emulaion sprinkled on the vines would be destructive 
to the pests without endangering hu man life. Take 
abont four pouuds of common yellow bar soap, one gal­
lon of kerosene,and one gallon of water ; heat the mass 

any, or could put me in the way of acquiring the i n- over the stove, stirring It till it forms a homogeneous formation, I would be much obliged to you. I am at thick yellowish liquid, then remove the mixture from 
present in the Northwest surveying, bnt intend return- the stove and continue the stirring nntil it becomes 
iug East in the fall. An! information sent to �e in- I cool. This should be largely di luted with warm soft 
closed WIll find me. dU1'1ng the summer, and Will be I water, and it will be permanent. Pyrethrum powder 
most gratefully received. A. Write to the Stevens In- mixed with plaster is also nsed to good effect sprinkled 
stitute, Hoboken, N. J., an admirable institution for on the vines. 

' 
your purpose. 

(37) J. C. H.-To make Berlin bronze, clean 
themetal by tiret dipping for a moment in nitric acid, 
then rinse quickly in running water, and roll with saw­
dust. For the dip, to 1 gallon hot water add half a 
pound each of perchloride of iron and perchloride of 
copper. Let the articles remain in this solution no 
longer than for the reql1ired color, riuse well, dry. and 
polish with warm sawdubt or a rag wheel. Copper iron 
by cleaning and dipping in a solution made w ith 3 
ounces sulphate of copper, 3 ounces sulphuric acid, to 
one gallon water. 

(38) H. T. asks : Is crude petroleum of 55° 
�pecific gravity ml1ch more dangerous to handle than 
the refined coal oila in general use for lighting? I do 
not wan t to use the crode article for lighting, but to 
run an engine-gas being too expensive at S4 Pili 
thonsand cub i c  feet here, and the power required befng 
maiuly intermittent, and therefore steam power un­
available. A. Crude petroleum is used for generating 
steam, but cannot be trusted to burn with a wick.  It is 
blown from a blow p i pe with air or steam. You 
will find tnteresting articles upon petroleum as fuelin 
SCIENTIFIC AJllEBICAN SUPPLEMENT, Nos. 881 and 41». 

(39) A. J. McI. -On slight exposure t o  the 
air a colorless solution of barium peroxide forms the 
wbitish barinm carbonate by taking up the carbonic 
acid in the air. Naturally the reaction is facilitated 
by the artificial introduction of carbonic acid into tbe 
surrounding atmosphere. There is also a so-called 
" grouud glass varnish," sold by dealers in photo­
graphic supplies, which when poured on glass will 
rapidly dry, forming an opaque surface. Certain rare 
organic chemical compounds are said to possess a 
great sensitiveness to light, but they are not easily pro­
curable in this country. 

(46) R. B. wri tes : I am man u facturing a 
liquid iu which I use S per cent of acetic acid : the only 
di1ll.cul ty I have is the smell retained by the acid. What 
can I use or a dd to overcome this ? A. It is impossible 
t� overcome the od or of acetic acid except by adding 
some other article of greal er odoriferous power. Acetic 
ether or some soluble acetate, s :ch as the sodium or 
the potassium salt, migh t be used. There are various 
aromatic vinegars such as the following, that may be 
suggestive : Take of camphor 1 ounce avoirdupoi s ;  oil 
of cloves, 1 drachm; oil of cedrat and lavender, of 
each 40 grains ; oil of bergamot and thyme, of each 20 
grain s ;  oil of cinnamon, 10 grai n s ;  glaCial ace tic acid, 
half a poun d ;  mix in a stoppered bottle and agi/.Qte 
until the whole of the camphor is dissolved. 

(47) O. C. R. says : I have an acoustic  tele­
phone a quarter of a mile long, using No 18 iron wire 
with 9 inch diaphragm made ot photographer's 
plate. It works pretty well, excepting the necessity 
of loud speaking; would No. 20 copper wire or a differ­
ent diaphragm produce better results ? A .  If vou will 
try a heavier diapbIagm and use a wire cable cord, you 
will succeed better. You will find a thin wooden dia­
phragm very effective. 2. What would the materials 
cost for the constrnction of the dynamo machine de­
scribed in your SUPPLEMENT, and are there no manu­
facturers making such small machines? A. $8 or $10. 
Similar machines are for sale by our leading dealers in 
eiectrical supplies. 

(48) E. H. T. -Porous cups are merely un­
glazed earthenware. We cllnnot say just what I he dif­
ference in torce would be by using cups that were not 
wholly porous ; but it would be in favor of the cup which 
is  porous throughout. There are two methods of fast­
ening electrodes to the carbons . One is to cast a lead 
cap dirp.ctly on the carbon, the other is  to make an elec­
tro deposit of copper on the end of the carbon and then 
solder !he wires to the copper. Clamps are generally 
preferred, however; they are for �ale by all dealere in 
electrical goods. 

1"39 
branches the United States Civil Service Board examine 
applicants, in making application for a position In the 
Un ited States Treasury Department?  A. a, Ortho­
graphy, penmanship, and copyipg. fl, Arithmetic, 
fundamental rules, fractions, and percentage. c, In­
terest, discount, and elements of bookkeeping and ac­
counts. d, Elements of the Engli.h language, lettel 
writing, and the proper construction of sentences. e, 
Elements of the geography, history, and government of 
the United States. 3 .  I saw men on the stre�. selling a 
fiuid in bottles, that when put on brass or copper will 
make it look as if it was silver plated; conld you tell me 
what it is ? A. A good silvering solution consists of a 

solution of 1 part potassium cyanide in 6 parts water; 
add to this a concentrated aqueous solution of silver ni­
trate (free from acid) until the precipitate is redissolved. 
Mix t h i p  solution with fine chalk,and apply after clean­
in" the objects. 

(5 1 )  G. W. W.-l . Malleable casti ngs are 
worth about 12 cents per pound. 2. Gasoline is a pro­
duct of the distillation of petroleum, having a gravity 
of about 95° B. to 800 B. It is worth from 18 to 35 cents 
per gallon in bulk, according to its qUltlity. 3. The 
iridiumpointed fountain pens seem most popular. 4. 
Mutilated s i lver coin can be sold at the United States 
Treasury or in quantity at the Uni ted States Assay 
01ll.ce, and bas a value of about $1.20 per ounce. 

(5 � M. N. B asks what ingredients are ne­
cessary to make a hektograph. A. The composition is 
as folJows : 

Good ordinary glue . . . . . . . . . . . . . . . . . . . 100 parts. 
Glycerine . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  1>0 
Barium sulphate (finely powdered I or 

the same amonnt of kaol in . . • •  • . . 25 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375 

First dissolve the glue in water, heat it, add then the 
glycerine. 

(53) A. F. O. asks how the w ater in bottles 
i s  frozen. A. By placi n g  the bottles of water in the 
brine bath of a l'E'frigerating machine or in a mixture 
of ice and salt same a@ used for making ice cream. 

(54) H. F. says : 1 have a call for a mach i n e  
t o  concave razors. D o  you know i f  there i s  such a 
machine, and where I could get one ? A. You will 
need only a polishing lathe with a fine emery wheel 
on one end of the spindle and a buff upou the other 
end. 

(55) P. R. asks what steam pressure it would 
be safe to use in a boiler made of three thirty-seconds 
iron, 4 feet long, lIi inches diameteI', with 12 1 inch 
fiues. I want to ron a cylinder 2x5 inches. Is the boiler 
large enough for such an engiue? A. 30 pounds pres­
sure if the seams are double riveted. Boiler is large 
enough for tile engine. 

(56) G. H. J. asks t o  be informed what pro­
cess is used to cause the bones in canned ftsh to lose 
their bony properties so as to be easily chewed up. 
A. The large bones are removed ; otherwise nothing is 
done to affect i n  any way the bony portion of the fish. 

(57) M. & W. ask what in fusorial earI.h is. 
A. Iufusorial earth is diatomaceous silica or the sili_ 
c ious port i ons of the remains of microscopic life. Its 
chief use is for polishing purposes.  

(58) W .  B .  E. -For steaming logs for ve­
neering, any box that can be made so tight as not to 
waste steam will answer. Exhaust steam from the en­
gine is much used for such pl1rposes. The principal 
point Is to get the wood thoroughly water soaked, when 
the heat of boiling water will  make it cut freely. 
There ill nb necessity for pressure in the steam box. 

(59) E. F. N. -Tbere are a n u mber of re­
cei pts for browning gnn barrels. The following one 
is good for amateurs: Wet a piece of rag with chloride 
of antimony, d i  p it into olive oi l ,  and rnb the barrel 
over. In 48 hours it will be covered with a fine coat of 
rost. Then rub the barrel with a fine steel scratch 
brush, aud wipe wltb a rag dipped in boiled lill Beed 
oil. Very complete directions for b rowning gun bar­
rels and other useful hints may be obtained from a 
"ook, " Shooting on the Wing," by John Phin. 

I N D E X  O F  I N V E N T I O N S  
For which Letten Patent of the l1nlted 

States were Granted 

A1lg'ust 12. 1 884, 
AND BAVH BEARING THAT DATE. 
(See note at end of list about copIes of these patents.] 

Advertising device. '1'. Meikle . . . . . . . . . . . . . . . . . . . . . . .  008.8OT 
Air drying apparatus and process, R. S. J en-

nlngs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  008,ifl4 
Alarm. See Burglar alarm. F'lre alarm. 
Artist.' colore,  box or receDtacle for, C. DaVis . . . . 008,4911 
Asphaltum from the residue of tanneries. mak-

ing artifiCial, C. Lortzlng. . . . . . . . . . . . . . . . . . . . . . . .  308,SOl 
Axle lubricator, A. D. Howe . . . . . . . . . . . . . . . . . . . . . . . soS.283 
Baltng press, F. X. Maurer . . . . . • .  . . . . . . . . . . . . . . . . 008,306 
Barrel, knockdown fruit. C. E. Bartram . . . . . . . . . .  008,2M 
Battery. See Electric battery. 
Beam wheel. udjustable , J. W. Stalford . . . . . . . . . . . . 008.405 
Bed hottom, spring, F. J. Maier . . . . . . . . . . . . . . . . . . . . 008,393 
B l otter, J. F. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.�50 

(29) L. W. asks : Can you tell me what 
causes wriggiere in wells, and what will prevent or de· 
stroy them? A. These pests only occur where the 
well is  foul ; the well should be cleaned out. 

(40) F. L. L. -You will require for a 3 
horse power boiler about 45 square feet of heating sur­
face. The form that you have sketched we do not ap­
prove of. A bent coil around the fire chamber is better. 
Multiply the circumference of the pipe by its length 
for surface. (49) O. B. S. asks for a number one re- Blower. fan. M. C. Huyett . . . . . . . . . . . . . . . . . . . . . . . . . 800.875 

(30) A. O. A. writes : 1. Could I n ot make 
(41) L .  B .  O.  asl�s : Will  you be kind 

enongh to tell me a cheap and harmless but . e1ll.cient my own rnbber cement, with your kind assistance? It remedy for the tailing off of the hair, and al.o an ar­mus� stand hot ' and cold water •
. 

A. Ru?ber cement tiele to promote a healthy and abundant growth ? A. consists of one part raw rnbber �lssolved III four parts The fal ling out of the hair may be due to many causes, naphtha. 2. Ho� could I vulcaDlze th? soles of a pair and therefore no specific remedy cau be recommended. of boots af�r b�lDg cemente� ont .It IS u�cessary, for I Read Tbe Hair, its Use and its Care, by Dr. J. V. 
the edges Will gI ve. A. It WIll be Im pOSSIble for you Sh e aker in SOIENTIPIC AMERICAN SUPPLElIENT No. to vu !canize the soles of a p�ir ?f boots after the� �re 388� :Orftt �ecommends the following. Scald black tea cem�nte� o�. A

. 
full descrtptlon of the vulcamzmg 2 ouncw. with 1 gallou boiling water; strain, and add process IS gIven III back numbers of the SOIENTIFIO 8 ounces glycerine ; tinclure cantharides Mi ounce; and 

AJllERIOAN SUPPLEMENT . We do not know what bay rom 1 quart. Mix well by shaking, and then per­you mean by rubber varnish; it is probably the same fume. An excess of alum in bay rum is also recom­thing as the cement. mended. The growth of the hair is dependent largely 
(31) J. F. N. desires to know whether by- upon the healthfulness of the individual, and hen ce no 

drogen peroxide would be desirable to use in bleaching preparation can be counted as snre for this purpose, 
resin soap, and if not, what can be used? A. We would although there are many to'rmulas such as the forego­
hardly recommend hydrogen peroxide for blea ching ing in exietence purporting to accomplish their object. 

cipe for cementing leather together. A. 'fake of com- Boiler ind.leator, L. H. Cummings . . . . . . . . . .  . . . . • . .  008,865 

mon glue and Americau isinglass equal parts; place Bolt drawmj{ mac�ine , H. E •. Coy . . . . . . . . . . . . . . . . . . .  008,868 
them in a glue pot, and add water su1ll.cient to j ust Bone black kiln, Ii .  O. Matthlessen . . . . . . . . .. 308 ,878, 008,879' . I Book cuse, Judge & Farrelly . . . . . . . . . . . . . . . . . . . . . . . .  808.291 cover the whole. Let it soak ten hours , then bnng the Book, memorandum. M.  Vernon . . . . . . . . . . . . . . . . . . . .  308,346 whole to a boiling heat, and add pure tannin nutil the Boot and shoe heel shaping and burnishing ma-
whole becomes ropy or appears like the white of eggs. chines, jacking device for, S. A. Lentz . . . . . . . . .  SOJ,877" 
A pply it warm. BII1I the grain of the leather where it Bottle iind jar stopper, M. Campbell . . . . . . . .  . . . . . . .  803.558 

is to be cement6d ;  rub the jOi nt surfaces solidly to- Bottle holder. portable. G .  Wilhelmi . . . . . . . . . . . . .  008,S53 

gether, let it dry a few bours, and it will be ready for Bottle, Ink, I. E. Moore . . . . . . . . . . . . . . .. . . . . . . . . . . . . .
. 
008,810 

nse; and if properly put together, it will not need rivet- Bow book, J. SchlesInger . . . . . . . . . . . . . . . . . . . . . . . . . . 808,459 
ing. 

(50) W. D. F. asks (1) information as to 
any powder or combination of powders that when mixed 
with hot waler and spread on white paper will produce 
a fine glQijs. A. The glazing of paper is generally 
e:!lected during the process of manufacture. Coating 
the paper with a dilute solution of gum water ml �ht 
accomplish your purpose. 2. Do you know in what 

Box. See Forge fire box. Miter box. Post ollloe 
l ock box. 

Box for holding dry powdel'S. W. R. Miller . . . . . . . . 008,582 
Boxes and covers, machine for covering. P. Ab-

bott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  808,600' 
Bracel et, O. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  OOS,58t 
Bracket. See Roller bracket. 
Brake. See Car brake. 
Brick machine, Fales & McManis . . . . . . . . . . . . . . . . . OOS.Ii02· 
Brush, blacking, G. E. Meeker . . . . . . . . . . . . . . . . . . . . . . 308,80& 
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J'titttfifi t !tutritJu. 
Buckle. J. B. Higgins . . . . . . . . . . . • . . . . • . . • • . . . . . . . . . . .  303,515 : Grinding mill, roller, W. D. Gray . . . . . . . . . . . . . . . . . . 003.369 Riveting machine, P. A. Whitney . • • • . • • . . . . . . . . . . .  808,SIiO 
Buckle, E. S. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,548 ' Hairpin. H. G. & H . G . Thompson . . . . . . . . . . . . . . . . .  303,341 Rock breaker, submarine, T. F. Lonney . . . . . . . . .. . .  003.892 

Burglar alarm and door bell, combined. E. B. Hame. C. H. Fields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,565 Rock drills. operating the pistons of. R. Uren . . . . .  003,344 

Travis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,468 H ammer, buoh. J. Scbwarzmann . . . . . . . . . . . . . . . .. . .  303.594 Rod. See Ligbtning rod. 
Burner. See Gas burner. Hamillock cbair. R. H. Arnold . . . . . . . . . . . . . . . . . . . . . .  303.551 Roller. See Curtain roller. 
Burnishing machine, C. J. A ddy . . . . . . . . . . . . . . . . . . .  303,383 Handle. See Tool handle. Roll er bracket, S .  A .  Hitner . . . . . .. . . . . . . . . . . . . . . . . . .  003,279 

Button fastener. J. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.532 Harness attachment, E. F. Pfiuel'(er . . . . . . . . . . . . . . .  303,318 ROlling metal. train for, W. A. & J. E. Sweet .. . . . .  303.597 

Cable grip,  traction, W. Martin . . . . . . . . . . . . . ... . . . . .  003,535 Harness sweat pad, H. C. Babcock . . . . . . . . . . . . . . . . . .  303,552 SaccharIDe liquids, purifying. O. n. Krause . . . . . .  303,376 
Calculator, percentage, S. J. Tucker (r) ,  . . . • • • • . • • •  10,511 Harrow. adjustable, L. Francisco . . . . . . . . . . . . . . . . • . . 803,274 Saddle, tarness, L. Dare . . . . . . . . . . . . . .  " . 0  • • • • • • • • • • • •  803,494 
Can. See Crated can. Harvester, corn. A. M. Keister. . . . . . . . . . . . . . . . . . . . .  303,292 Saddle pad . Jerome & Pitkin . . . . . . . . . . . . . . . . . . . . . .  303.290 
Can heading, filling. and soldering machine, �'. A. Hatchway. self·closing. Wilson & Holbrook . . . . . . . 303,409 Saddle. riding. R. J. Schorr . . . . . . . . . . . . . . . . . . . . . . . .  303.326 

Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.473 Heel finishing machine. J. L. Lord. . .  . . . . . . . . . . • . 003.577 Salt, process of and apparatus for mannfacturing, 
Caudy cutting machine, W. Glynn . . . . . . . . . . . . . . . . . .  303.429 Holder. See Bottle holder. Paper bag holder. .1 . E. W eaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 003.348 

Car brake. atmospberic. Leonard & Glenn . . . . . . . .  003,527 Pen bolder. Rein holder. Tag holder. Ticket Sash fastener, J. Y. Bassell . . . . . . . . . . . . . . . . . . . . . . . . .  303.414 

Car coupling'. G. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,436 bolder. Type matrix holder. Saw set, V. Seiler. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  003.463 
Car coupling. M. C. Crowell . . . . . ... . . . . . . . . . . . . . . . . . . .  303,364 H ook. See Bow hook. Grappling hook. Scale. hanging platform, A. G. Lombard . . . . . . . . . .  303.300 
Car coupling, 'I'. H . McNamee . . . . . . . . . . . . . . . .. . . . . .  303,394 Hoop fastener. cask, C. W. Barner . . . . . . . . . . . . .. . . . .  003.253 Scraper. wheel. J. W. Whipp . . . . . . . . . . . . . . . . . . . . . .  , 303,476 

Car coupling. Mitchell & M artin . . . . . . . . . . . . . . . . . . . .  303,583 Horse detach er. O. W. Eisenhart . . . . . . . . . . . . . . . . . . .  303.563 Seal, E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.417 
Car signal.  M cDevitt & Barber . . . . . . . . . . . . . . . .. . . . .  003.536 Horseshoe. L. & L. E. Carrier . . . . . . . . . . . . . . . . . . . . .. . . 003,265 Seal. car. T. P. Wentwortb . . . . . . . . . . . . . . . . . . . . . . . .  303,475 
Car. stOCk. Christ.opher & McCallum . . . . . . . . . . . . . . . . 303,418 Horsesboe. L. E. Rising . . . . . . . . . . . . . . . . . . . . . . .. . . . .  303,323 Seat, H. S. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.508 
Car wheel . E. H. Cal laway . . . . . . . . . . . . . . . . . . . . . . . . .  303.489 Hub, wbeel .  S. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  303.268 Seeders. tooth holder for, C. st. J ohn . . . . . . . . . . . . . .  303,465 
Car wbeel. W. G. Hamilton . . . . . . . . . . . . . . . . . . . . . . . .  303,509 Hydrant. J. Richardson . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  303.3'10 Sewer trap. J. W. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,430 
Carpet stretcher, D. L. Harkness . . . . . . . . . . . . . . . . . .  303.510 HydrauliC elevator. J. Schinneller . . . . . . . . . . . . . . . . .  303,324 Sewing machine attachment for dyeing the edl'(es 
Carrier. See Cash carrier. Egg carrier. Store Hydro extractor. Henshall & Fling . . . . . . . . . . . . . . . .  303.389 of glove seams while stitching and forming 

service carrier. Ice rubber, E. S. Hunn . . . . . . . . . . . . . . . . . • • . . . . . . . . . •  303,28'; the same. E. Fages-Peyre. . . . . . . . . . . . . . . . . .  . • . .  303.271 
Cartridges. machine for making compressed- Index. M. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,440 Sewing machine. buttonhole. A. C. Campbell . . . . . 303.557 

powder, Davey & Watson . . . . . . . . . . . . . . . . . . . . . . .  303.267 Indicator. See Boiler indicator. Sewing machine, buttonhole. F. W. Ostrom . . . . . . .  303,453 
Case. See Book ca.e. Injector, steam, J. Desmond . . . . . . . . . . . . . . . . . . . . . . . .  303,S66 Sewing machine buttonhole attachment. Carr & 

Cash carrier, G. H. Spring . . . . . . . . . . . . . . . . . . . . . . . . .  303,464 Inkstand. W. O. Rastetter . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.457 Ostrom . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,361 
Ceiling, fireproof hanging. L. Lafond . . . . . . . . . . . . .  303.438 Insulating block for railway rails. Le Grande & Sewing machine embroidery attachment. A. W. 
Cbaln, ornamental. J. Kinder . . . . . . . . . . . . . . . . . . . . . .  303.293 M eek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 303.525 Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,434 
Chair. See Hammock chair. Tilting chair. Insulator, C. D. Bailey . . . . . . . . . • . . . . . . . . . . . . . . . . . .• • •  803,00 Sewing machine tucker, A. J. Hart . . . . . . . . . . . . . . . . . .  303,511 
Chimney and ventilator. combined. A. S. Jack- Insulator, electric wire. G. W. Prince . . . . . . . . . . . . . .  303.399 Sewing' machines. buttonhole cutting attachment 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,288 Jack. See Lifting' jack. for buttonholes, F. W. Ostrom . . . . . . . . . . . . . . . . . .  303,454 
Cbuck, lathe. J. N. Skinner . . . . . . . . . . . . . . . . . . . . . . . . .  303.831 Keys. machine for pOinting and bending spring. Shaft conpling. T. R. Almond . . . . . . . . . . . . . . . . . . . . . . .  003.251 
Cigars. treating, J .  D. Culp . . . . . . . . . . . . . . . . . . . . . . . . . .  303,493 A. I. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,289 Shell for carrying and di8charging oil. J. Gordon. 
Clasp. See Sboe clasp. Spring clasp. Kiln. See Bone black kiln. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,507 
Cle.ner. See W indow cleaner. KnOb. door. E. A. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . .  303,435 Shoe. T. T. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  303.534 
Clock frame, H. Wykhuysen . . . . . . . . . . . . . . . . . . . . . . . .  303.479 Knob spind le  fastener. L. Terry . . . . . . . . . . . . . . . . . . .  303,467 Shoe clasp. J. L. Thomson (r) . . . . . . . . . . . . . . . . . . . . . . .. 10,510 
Clock frame. C. Zeitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.480 Labeling machine, spool , W. R. Landfear . . . . . . . .  303,391 Shoe gores. cutting. 1. A. Be .. ls . . . . . . . . . . . . . . . . . . ... . 303,256 
Clutcb, friction, F. H. Richards . . . . . . . . . . . . . . . . . . .  303.321 La.ce fastener. shoe. H. M. Snyder . . . . . . . . . . . . . . . . . .  003.549 Shoe fastener. P. K. O·Lally . . . . . . . . . . . . . . . . . . . . . . . . .  303.451 
Coating surfaces. process of and machine for, J .  Ladder, fire, W .  J .  J ohnson . . . . . . . . . . . . . . . . . . . . . . . . .  003,5<0 Sieves o r  bolting cloths. cleaning. C .  S .  Wenger . .  303.407 

A. Laemle . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  303,296 Lamp cbimney rack. J. P. Klotz . . . . . . . . . . . . . . . . . . . .  303,295 Sign for cars. moving. G. M. Traylor . . . . . . . . . . .  '" 303.470 
Cobalt from ores. extracting oxides of. Herren- Lamp cut-out. electric. T.  N. Shaw . . . . . . . . . . . . . . . . .  303,402 Signs, displaying. L. H. Day . . . . . . . . . . . . . . . . . . . . . . . . .  003.496 

schmidt & Constable . . . . . . . . . . . . . . . . . . . . . . . . . . 303.514 Lamp feeder. Oil. W. H. Dillon . . . . . . . . . . . . . . . . . . . . . .  303,562 Signal. See Car signal . Railway signal. 
Cock, I'(auge, J. Old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,452 : Lamp f

.
or lighting cigam, M. Bowes . . . . . . . . . . . . . .  303,259 Signal machine. Cowdery & Bacon . . . . . . . . . . . . . . . . .  303.266 

Cock, stop, P. Becker . . . . .  : . . . . . . . . . . . ... . . . . . . . . . . . .  303.554 I Lamp. mcandescent. C. F. Beck . . . . . . . . . . . . . . . . . . . . .  303,� Skate. roller. U. Ogborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,450 
Collar and necktle retamer. combmed, D. B. I I,a8t. T. & B. Hartley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,512 Skate, self-lubricating roll for roller. W. E. Bad-

Gunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,370 I,ead, apparatus for the manufacture of white, ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,412 
Colorinl<' matter, azo. A. Spiegel . . . . . . . . . . . . . . . . . . .  303.335 G. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  808,277 Snow plow. L. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303,311 
Condenser beads, drain for steam. W. C. Lyman ..  303,441 Lead. manufacture of white, G. H. Smith . . . . . . . . .  303.278 Soldering surnace. oil vapor burning. W. C. 
Cooking rack. perforated • •  J. Tuttle . . . . . . . . . . . . . . . . .  303.598 J,ever po wer. belt, W .  W. Seeley . . . . . . . . . . . . . . . . .... 303,328 North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,316 
Cooler. See Mash cooler. Lifting jack, L. P. Garcln . . . . . . . . . . . . . . . . . . . . . . . . . .  303,504 Spark arrester. W. E. Reeves . . . . . . . . . . . . . . . . . . . .. . .  303.593 
CooP. poultry, E. E. W. Nebhuth . . . . . . . . . . . . . . . . .. . . 303.396 Lightning rod. G. S. Prescott . . . . . . . . . . . . . . . . . . ... . . 303.591 Spark receptacle door. G. D. Hunter . . . . . . . . . . . . . . . 303.433 

Core boxes, apparatus for filling'. H. S. Earle . . . . . .  303.3R6 Lightning rod conpliug, tubular. S. Bradley . . . . . . .  303.488 Spiral spring. J. Ludlum . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.002 
Corkscrew, W. Redlich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,400 I,ock. See Nut lock. Spring. See Spiral spring. Vehicle tension 
Corn husker, hand. R. C. M cMinn . . . . . . . . . . . . . . . . . . .  303.455 Lock, B. Demming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  303,493 spring. 
Cotton stalks. machine for pulling. C. E. Moser . . .  303.447 Locomotive. E. P. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.491 Spring c lasp, E. S. Smith . . . . . . . . . . . . 303,M6, 303.547. 303.596 
Countersinking device . E. L. Mansfield . . . . . . . . . . . .  303,303 Lubricator. See Axl e  lubricator. Stamp. time aud date, F. B. W ood . . . . . . . . . . . . . . . . . .  303.3S2 
Coupl ing. See Car coupling. Lightninl'( rod Lubricator. S. Cox. Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.420 Steam engine reversing gear, H. Fleming . . . . .. . . . .  303.387 

coupling. Shaft coupling. Thill coupling. Lubricator, R. J. HolTman . . . . . . . . . . . . . . . . . . .. . . . . . . .  303,281 Steam generator, portable. J. A. Forbes . . . . . . . . .. . .  303.566 
Crated can, C. R. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.539 �l ash cooler. F. O. Kunz (r) . . . . . . . . . . . . . . . . . . . . . . . . .  10.509 Stopper. See Bottle and jar stopper. 
Cream CRn gauge, C. E. De Long . . . . . . . . . . . . . . . . . . .  3OS,42<! Match. F. W . . H'ambam . . . . . . . . . . . . . . . . . . . . . . . . . .  308,564: store service apparatus. drop for, W. S. Lamson . 303,522 
Crupper former and stretcher. L. Hartson . . . . . . . .  003.372 Meat cntting machilies. driving mechanism for, Store service apparatus track, E. L. Giles. . . . . . . . .  303,505 
Crushing mill roller, A. S. Hobby . . . . . . . . . . . . . . . . . .  303.�80 J. G. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.482 Store service carrier. H. L. Lovejoy . . . . . . . . . . . . . . . . 303,531 
Cultivators. coupling for straddle row. G. Endres 303.270 Mechanical movement. P. Broadbooks . . . . . . . . . . . .  303,416 Stove. gas. A. & A .  G. Tuerk . . . . . . . . . . . . . . . . . . . . . . .  003,343 
Cup. See Tallow cup. Mechanical movement. F. M. Hunt . . . . . . . . . . . . . . . .  003,572 Stove, heating, B. F. Stockford . . . . . . . . . . . . . . . . . . . . . .  003,336 
Curtain roller. S. Armstrong . . . . . . . . . . . . . . . . . . . . .  303,355 Medicinal compound. P. Haeberle . . . . . . . . . . . . . . . . . .  303.603 Stoves or grates. balanced door for, G. Well-
Curtain, window, L. W. Snell . . . . . . . . . . . . . . . . . . . .. . .  303,332 �l il1. See Grinding mill .  Windmill. house . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,349 
Cutter. See Flue cutter. Paper and card cutter. Miter box. W. J. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,3�0 Stump extractor. J. L. Neville . . . . . . . . . . . . . . . . . . . . .  003.449 
Doors. circuit closing contact for. A. LUngen . . . . .  303,579 Moulding or other irregular surface. F; Beck . . . . .  303,356 Sugar, wasbing raw. Matthiessen & Dinkel . . . . . . .  303.443 
Draugbt equalizer, W. B. HUbbard . . . . . . . . . . . . . . . . .  303,518 Mortar spreader for brickwork. L. Earth . . . . . . . . . .  303,501 Surveyor's instrument. H. F. Dunbam . . . . . . . . . . . .  003,269 
Draught equalizer. J. C. Hul.emann . . . . . . . . . . . . .  003.390 ;Iol osaic of glass and lead glazing. H. F. Belcher . . .  303,359 Suspension wheel, II. C. Gallup . . . . . . . . . . . . . . . . . . . . .  303,503 

Dril l gauge, A. G. Goldthwaith . . . . . . . . . . . . . . . .. . . . . 303.368 Music. device for illustrating the prinCiples of. Switch cam and folbwer, F. ,\V. Ostrom . . . . . . . . . . . 303,317 
Egl<' carrier. S. W. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.294 G. W. Dibert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,500 Tag. N. M. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,398 
Egg carrier. W. S. Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  , 303,309 Nail machine. wire. G . N. Cooper . . . . . . . . . . . . . . . . 303,419 Tag fastener. I. B. Tripp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.471 
Electric battery, T. Cleland . . . . . . . . . . . . . . . . . . . . . . . . .  303,560 Nut lock. O. H. MItchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.446 Tag holder. G. H. Scharf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.381 
Electric circuits. double-acting relay for, L. D. Odometer, D. Almy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,481 Tallow cuP. W. R. Holder . . . . . . . . . . . . . . . . . . . . . . .. . .  303.282 

Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.570 Ore desulphurizing and oxidizing furnace. J. H. '1'arget ball, fiying. J. B. Nichols . . . . . . . . . . . . . . . . . . . .  303,315 
Electric currents, apparatus for distributing and Rae . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  . . .  303.456 Telegraph and telephone poles. cap for. G. L. 

regulnting. J. J. Skinner . . . . . . . . . . . . . . . . . . . . . . . . .  303.403 Ore reducing and smelting furnace, J. C. New- Broomball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,261 
Electric lighting. incandescent, C. F. Beck . . . . . . . .  303.357 bery et at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.586 'I'elegraph escapement, printing, D. B. Scott . . . . . . 303,327 
Elevating apparatus. I. Bishop . . . . . . . . . . . . . . . . . . . .  303,334 Overalls. D. Lubin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,578 Telephone, electric battery. T. D, Lockwood . . . . . .  303.529 
Elevator. See Hydraulic el evator. Package tie. '1'. E. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  303,528 Telepbone receiver, automatic adjustable double. 
E ' evator safety I!'llte. A. L. Heck . . . . . . . . . . . . . . . . .. . .  303,388 Pad. See Harness sweat pad. Sadd l e  pad. D. G. Barnard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,553 
Embroidering' machine. J .  C. Rorick . . . . . . . . . . . . . . .  303,458 Palnt. J. A. Sbephard . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,330 Telephone switch board. E .  B. Hamlin (r) . . . . . . . . .  10.503 
End gate. wagon, G. W. Friend . .  . . . . . . . .  . .  . . . . . .  303.27& Paper and card cutter. J. E. Tylee . . . . . . . . . . .. . . . .  303.472 Tenons, tool for turning round. C. Howind . . . . . . .  303.432 
E ngine. See Traction eng'lne. Paper bal'( bol der, F. B. Cunningham . . . . . . . . . . . . . . .  303,561 Tension device. thread. E. A. Scbolfield . . . . . . . . . . 303.325 
Engine piston. G. Dieckmann . . . . . . . . . . . . . . . . . . . . . .  303,60'� Paper folding macbine. F. G. Beach . . . . . . . . . . . . . . . .  303.255 ThUI coupling. E. L. Baker . . . . . . . . . . . . . . . . . . . . .  303.418 
Eraser. blackboard, A. H. Kempen . . . . . . . . . . . . . . . . .  303.521 Paper making. rag engine for, J. Hoyt . . . . . . . . . . . .  003.374 Thrashing macbine band cutter and feeder. F. 
Eraser. knife. G. W. Miller . . . . . . . . . . . . . . . . . . . . . . . .  303,303 Paper making, roli for use in. C.  Smith . . . . . . . . . . .  303,404 M. & R. E. Monller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  003.584 
Eyesight. protecting. W. E. Clegg' . . . . . . . . . . . . . . . . . .  303.559 Parer. apple. J .  Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,490 Ticket holder. P; H. Mnrphy . . . . . . . . . . . . . . . . . . . . . . . .  003,44il 
Fastening for articles of clothing. F. H. Brunner. 303.360 Paving. rOOfing. etc .• composition for. H. W. Ticket, railway. W. E. J. R!ley . . . . . . . . . . . . . . . . . . . . . .  303.322 
Feed water purifier. Lee & Bell . . . . . . . . . . . . . . . . . . .  303.523 Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.563 Tie. See Package tie. 
Feeder regulator, boiler, M. Jorgensen . . . . . . . . . .  303.575 Pen hol der, fountain writing, M. M arcoux . . . . . . . .  803,304 Tilting chair. R. Seelig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S03,462 
Fence. R. C. Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,401 Pen holding. guide to. \V. H. ],amson . . . . . . . . . . . . . .  808.439 'l'ime recorder and register. watchman' •• W. W. 
Fence. F. C. W icks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.351 Pencil sharpening machine. C. A. Nenert . . . . . . . . . .  303 ,314 Le Grande . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  808.298 
Fence post, A. B. Burton. . . .  . . . . . . . . . . .  . . . . . . . . . . .  303.263 Plane, bench, Taber & Gibbs . . . . . . . . . . . . . . . . . . . . . . 303,338 I Tinsmlth's roller. L. F. Beals . . . . . . . . . . . . . . . . . . . .. . . .  803.415 
Fence, wire. G. Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.587 Planing machine. Feyh & Murphy . . . . . . . . . . . . . . . . . .  003.425 Tool handle. G. W. Wright . . . . . . . . . . . . . . . . . . . . . . . . . S03,478 
Fence wire. barbed. L. E. Sunderland . . . . . . . . . . . . . .  303.406 Plant and seed protector, A. Prentiss . . . . . . . . . . . . . .  303.543 Toy gun, G. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  808.530 
Fences, stretcber for wire, J .  W. NadelholTer . . . . .  303.312 Planter. corn. B. Huntley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303.573 Traction enl'(ine, H. Deckmann . . . . . . . . . . . . . . . . . . . .  003.497 
Ferro·cyanldes, makinI'(. Kunhelm & Zimmer- I Planter, seed. J. M. Lowrey . . . . . . . . . . . . . . . . . . . . . . . . .  303,583 Traction enlline. A. J. Hoag . . . . . . . . . . . . . . . . . . . . . . .  803,516 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,437 Platform, See Railway gate platform. Traction wheel. E. Huber . . . . . . . . . . . . . . . . . . . . . . . .... . 803.286 
Fertilizing materials. manufacture of. F. L. Plow. W. L. Quick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,4M Traction wheel, D. M. Osborne . . . . . . . . . . . . . . . . . . . . . . 803,588 

Harris . . .  . .  . . .  . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,371 Plow beam. C. A. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,544 Trap. See Sewer trap. 
Fiber, separating and subdividing vegetable. C. Plow. sulky. D. F. Tallman . . . . . . . . . . . . . . . . . . . . . . . . . .  303,466 Trimmer. See Wick trimmer. 

Toppan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,342 Plowshare tongs, G. M. Sebastian . . . . . . . . . . . . . . . . . . 303,460 Tnbing, well , Duncan & McNair . . . . . . . . . . . . . . . . . . .  803.423 
Fifth wheel.  W. H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.395 Post. See Fence post. Tunnels and shafts. process of and device for the 
File, bil l ,  G. L. Broomhall . . . . . . . .  . . . . . . . . . . . . . . . . .  303,260 Post office lock box, W. H. Bramble . . . . . . . . . . . . . . . . 303,555 constrnction and repair of, J. C. Goodridge. Jr. 303.506 
Ft:e blank tullerer, Barnett & Gosling . . . . . . . . .. . . . .  303,484 Power converter. I. H. Palmer . . . . . . . . . . . . . . . . .. . . . .  303.541 Type matrix holder and gauge. J. (l-. Pavyer . . . . . . 303.542 
File, letter, J. M • • Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . 303,519 Power. See Lever power. Umbrella runner. J. B. Wilson . . . . . . . . . . . . . . . . . . . . . 303 353 
File, paper. R. P. Traxler. . . . . . . . . . . . .  . . . . .  . .  . .. . . . 303.469 Press. See Baling press. Valve. balanced slide. D. A. Woodbury . . . . . . . . . . . .  303.477 
File, prescription, R. H .  T. Nesbitt . . . . . . . . . . . . . . . . .  303.313 Printing macbine, H. D. & D. W . Swift . . . . . . . . . . . .  303,550 Valve. safety. H. G. Ashton . . . . . . . . . . . . . . . . . . . . . .  303,252 
Fire alarm. R Durr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.367 Propelling vessels by centrifugal force, A. L. Valve. safety. T. Foster . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  303,278 
Firearm. breecb-Ioading. H. Allender . . . . . . . ... . . .  303.41 1  Segond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.329 Vehicle running gear. E. Berry. . . . . . . . . . . . . . . . . . . .  003.258 
Firearm, magazine. A. Burgess . . . . . . . . . . . . . . . . . . . . .  303,262 Pulley. loose, F. C. Coffin . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,262 Vehicle. side spring. B. M. Soule . . . . . . . . . . . . . . . . . . .  303.833 
Fire escape. E. Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,426 Pulverizer. SOil ,  B. Deem . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,421 Vebicle toP. J. Sebastian . . . . . . . . . . . . . . . . . . . . . . . . . . . 303.461 
Fire escape, J. C. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . .  303,337 Pump. M. D. Temple . . . . . . . . . . . . . . . . . . . . . . . . 303,839. 303.340 Vehicle torsion spring. P. J. Kern . . . . . . . . . . . . . . . . . 303,576 
Flsblng rods. lock joint for. J. Webb . . . . . . . . . . . . . . 303.474 QUilting frame, J. P. /lo lding . .  . .  . . .. . . . . . . . . . . . . . 003,485 Vehicle. two-wheeled. T. J. Gibbons . . . . . . . . . . . . . . . . 303,428 
Fisbing tackle. A. Wakeman . . . . . . . . . . . . . . . . . . . . . . . . E03.347 Rack. See Cooking rack. Lamp cblmney rack. Vehicle wheel. E. H. Huber . . . . . . . . . . . . . . . .. 303.284. 303.265 
Flooring for stal/s, removable, M. Southwick . . . . .  303.334 Railway chair sleeper, W. G. Olpherts . . . . . . . . . . . . 303.540 Vehicle wheel, J. L. Schrnben . . . . . . . . . . . . . . . . . . . . . .  303,545 
Flue cutter. D. Bushor . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  303,556 Railway gate platform. J. O. McCutchan . . . . . . . . .  303.444 Vessels. cover for water ports of, A. K. W ood-
Flue cutter, J. O. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.524 Railway mils. electric connection for. Hamilton ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Q3,354 
Forl'(e fire box. C. F. Boyens . . .  . .  . . . . . . . . . . . . . . . .  303,487 & Meok . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  303,5�9 Velocipede. Harvey & Paddock . . . . . . . . . . . . . . . . . . .  303 .5]3 
Frame. See Clock frame. Quilting frame. Railway rails, electric connection for, R. M eek . . .  303.537 VelOCipede. C. Loser . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  303,530 
Furnace. See Ore desulphurizing and oxidizing Railway rails, e lectrica l connecting device for. R. Vise attachment. W. Vanderman . . . . . . . . . . . . . . . . . . .  803,345 

furnace. Ore reducing and smelting furnace. Meek. . . .  . . .  . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,538 Vise. bencb. M. G. Lewis . . . . . . . . . . . . . . . . . . . . . . .  003.239 
Soldering furnace. Railway signal. electric. W. W. Le Grande . . . . . . . .  303,526 Wagon brake lever, W. Cardwell . . . . . . . . . . . . . . . . . . .  303.264 

Furnace. W. C. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,272 Railway sil'(naJ. magneto electric. W. W. Gary . . . . . 303.567 Wagon. road. J. S. Denny . . . . . . . . . . . . . . . . . . . . . . ... . .  303.499 

Furnace door. H. I. Bearup . . . . . . . . . . . . . . . . . . . .. . . . .  303,257 Railway Signaling apparatus, C. A. Scott . . . . . . . . . .  303.595 Washing machine. P. Maisonneuve . . . . . . . . . . . . . .  , 303,442 

Furnace for roasting zinc and other ores, E. C. Railway signaling apparatus, electric"l, F. L. Water cl oset, G. E. Waring. Jr . . . . . . . . . . . . . . . . . . . . . .  803,599 
Hegeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  803,571 Pope . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . .  303,589 Wheel. See Car wheel . Suspension wneeL 

Gauge. Se, Cream can gauge. Roller gauge. Railway ties, device for removing, W. H. Crow . . .  303.492 Traction wheel. Veh icle wheel. 
Garment supporter or fastener. C. F. Langford . . .  003,Wl Railways. electric visual sign.l for. F. L. Pope . . . . 303.590 Wick trimmer, R. HolTman . . . . . . . . . . . . . . . . . . . . . . . . .  304.431 
Gas burner, C. Plet.z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,319 Railways. lonl'(itudinal s l eeper and fastening for Windmill. C. Morehouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.585 
Gate. See Elevator safety gate. End gate. the permanent way of. E. G. Holtham . . . . . . . . .  303.373 Window. J. H. Press . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  003.592 
Gem setting, W. R. Dutemple . . . . . . . . . . . . . . . . . . . . . .  803,424 Reamer. J. C. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  803.410 Window cleaner. L. H. Hubbard . . . . . . . . . . . . . . . . . . . .  303.517 
Generator. See Steam generator. Recorder. See TIme recorder. Wood. marble, etc., flxing colors or d�signs in, G. 
Glove fastening. V. A. Burr . . . . . . . . . . . . . . . . . . . . . . . . . 803.601 Regulator. See Feeder reglliator. H. Smith. . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . .  • . . . . . . . . 403,276 
Gold and silver from their ores. apparatus for ex- Rein holder. C. Phelps . . . .  . . . . .  . . . . . • . . . . . • . • . . . . • . • 803.S97 Wrenches. maklng the acrew and head for, M. E. 

Iractlng. R. Barker (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  10.507 Resins of all kinds. hardeniU!\' or imprOving. A. Camplleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S03,386 
Grappling book. J. F. Wbeeler . . . . . . . . . . . . . . . . . . . . .  S03.4tB Kissel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 803,436 Yoke, neck, C. R. lI'me7._ . . . . . . __ • _ _  . . . . . . . _ . .. _ . . .  _ S03.&:n 

TRADE �IARKS. 
Balm for chapped hands. fevers, and all diseases 

of the skin. J. H. Newington . . . . . . . . . . . . . . . . . . . . . .  11.406 
Brusbes, bair, clothes, tooth, nail, and shaving. G. 

Bossange. . . . .  . . .. . .  . . .  . . . . . . . . . . . . .  . . . . . .  . .  .. . .  . . . . .  11.413 
Dsypepsia cure, J. M. Daniels . . . . . . . . . . . . . . . . . . . . . . . .  11.404 
Edge tools. certain, Collins Company . . . . . . . . . . . . . . . . 11 ,403 
Medicine for the stomach, liver, kidneys, and 

blood • . A. L. Sabin . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  11 .407 
Needles for hand sewing, and for the sewing ma-

cbine, H. Milward & Sons.  . . . .  . . . . . . . . . . . . . . . . . . .  11,416 
Paints. mixed, Senour Mannfacturlng Company . . .  11.408 
Paints, readJ'-made. C. T. Raynolds & Co . . . . . . . . . .  1 1 .410 
Petroleum. refined, Atlantic Refining Company .. . .  11,402 

Soap, laundry, N. K. Fairbank & Co . . . . . . . . . . . . . . . .  11 .414 
Specific for the treatment of neuralgia and rheu-

matism. A thlophoros Company . . . . . . . . . . . . . . . . .  11.412 
Starch. T. Kingsford . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  · . . . . .  11,405 
Tobacco, Cigars. and cigarettes, smoking, W. W. 

Russeli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 .411 
Tobacco. plul'(. F. D. 'J'hompson . . . . . . . . . . . . . . . . . . . . . .  11.409 
Tobacco smoking. C. R. Messinger . . . . . . . . . . . . . . . . . . . 11.415 

DESIGNS. 
Carpet, D. McNair. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.249 

Costume, lady's, M. Kavanagh . . . . . . . . . . . . . . . . . . . . . . .  15.243 

Costume. miss's, M. Kavanagh • • • • . . . . . . . . . . . . . . . . • . .  15,244 

Mirror frame. F. Masset . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,248 
Piano case. H. Sohmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.250 
Pin or other like articl e of jewelry. W. R. Dntem· 

pie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.236 
Rocking chair. E. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,252 
Rule. rigbt-line measuring', 1<'. Westcott . . . . . . . . . . . .  15.251 
Type, font of. J. Grabam . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.237 
Wall paper. P. Groeber . . . . . . . . . . . . . . . . . . . . . . . 15,238 to 15.242 
W all paper. A. Le Prince . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,247 
Wall paper. A. I,eisel. . . . . . . . . . . . . . . . . . . . . . . . . . . 15.245, 15,246 

A pl'intel\ copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866. will be furnished from this office for 25 
cents. In ordering please state the number and dote 
of the patent desired. and remit to Munn & Co . .  361 
Broadway, New York. We also furnisb copies of patents 
granted prior to 1866 ; but at increased cost. as the 
speCificatIons, not being printed, must be copied by 
hand. 

Canadian Patents may noW be obtained by the 
inventors for any of the inventions named in the forse 
going hst, at a cost of $40 each. For full instruction­
address Munn &; Co" 361 Broadway, New York. Other 
foreign patents may also be obtained. 

Inside Puae� eneh insel't ion .. .. ..  ,..') cent8 IL line. 
Bnch: Paae, ench i n s e r t i o n  .. .. .. 81.00 a l ine. 

(About eight words to a line. 1 
Engravings may head adver tisements at the same rate 

per line. by measurement. as the letter press. Adver­
tisements must be received at publication Qtfl.ce as early 
as Thursday morning to appear in next issue. 

CET T H E B EST AN D C H EAPEST. 
'TR"DE � MAliK; 

Silver Finish. 

������� �"��.��.����� UIU .J. A. fAY &. co. Ii;:�:: 
J . .A.. . F�"Y � CC> •• 

(Cincinnllti� Ohio, U. S. A.-
txelusive Agents and Imtlo�ters for the Un ited States, of the 

CELEE:g,ATED 
P E R I N  BA N D  SAW BLA D ES, 

Warranted supe,·'Co,· to all othe'J"g 'In quall.tu,fi:n­�;.uniforntity of te'IHper, and general aura­IIlky_ One Perin Sa'l#) outwears three ordinary saws. 

I"· :> Punchinr Frasses 
DIES AND OTHER TOOLS' 
JbI'1ZMI � otallkIII4aDf 

8HEET METAL. COQDS. HAMMERS DaOP PIDROlllca, 4Cr •• 
<SIifes &. Parker Pre •• Cgoj 

BlUhIlnlm, II .... 

WATCHMAN'S IMPROVED 
T I M E  D E T E CT O R  

WITH SAFETY LOCK ATTACHMENT. 
' 

u. U B B F. R M () U J ,  D and experimental work at 174 
Broadway,Cambridgeport,Mass. BostonWoven Hose Co. 

ROOFING 
For bundln�8 of every description. Durable. light. 
easily applied. and Inexpensive. Send tor sample. 
N. Y COAL TAB CHmuCALCO .• 10 Warren St., New York. 
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RUTGERS COLLEGE. 
New Brunswick. N. J .  1 honr from N .  Y .  on  Pa. R.  R. Yewr beginB (ea:ammaUonsfor atlmi8wion) Sept. 18th, l884. 
SLOAN PRIZES FO lt BEST (CLASSICAL) 
ENTRANCE EXA iflINATIONS;  1st, $400 

($1 00 CASH) ;  �d, $350 ($30 c;JASH). 
�f���erh����'f:."�;rJ it��n;r�Jo�gj'en�l:�

s
l
c
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Ample proVIsion for elective work in Physics an� Chem-
�t;i-II���''i1ei�''lf!o'l!'� d�i1��le".l'rrn JI����� :�� 
�ciellce. 

SC I E N T I F I C  D E P A R T M E N T. 
The _Ne;rc�ft�s:: .;�:t

t\�'�'l'::'\':..�TcPI;:.o
te Alt-

A practical Scientific SchoOl of high lI1'8de. Two 

rgs'W:�.rt. �;�l.:'l��r:�\ C;::'::f.i:;.�f.ing and Mechan-
Thorougb work with constant field-practice in EngI-

����tr��dwit�Vf�ln�p �tfs
ul 

f6�bri�tO�ure�� � 
welJ-equlpped Astrono:Efoal Observatory. for.students' 
use. � 'nll conrse in Draughting. 

French alld ('erman Tanaht with a View to 
their Practical Use. 

Fony State Scholarshi ps free l  a few of them 
made vacant by graduation to ba filled before SeJlt. 20th. 

Special students In Chemistry and Its applications, If 
Pl:operly qua'ified. are received in the Laboratory. 
an� ���ra��� ;�s���::.

at
{l.'o�r����� 0�1I�� ���� 

mati on. address SllCretaTl/ Butg ..... {Joll.ge. 
MERRiLL EDWAR DS GATES, Ph .D.,  LL.D. ,  Pre.ident. 

A NEW nOOK ! 

Roper's Young Engineer's Own Book. 
In conrse of preparation. and will be shortly pubUshed. 

This valuable little wOl'k for young men who desire to qnaJlfy themselves in Steam Engtneering, and for the 
use of instruction in colleges and academies, will be 
sent postpaid on receipt of $3. EDWARD MEEKS, 
Publisher. No. 1002 Walnut Stroet, Philadelphia, Pa. E. 
CLAXTON, Agent. 

SEBASTJA.N, MAY .. CO.'S. 
I M P R OV E D  8eO 

Scraw Cutt ing Lathe. 
Designed for actual work ; no 

toy. Lathes for wood or metaL 
Drill Presses. Chucks. Drills, 
Dogs. and machinists' and ama­
teurs' outfits. Lath .. on trial. 

Catalogues mailed on appllca.­
cation. 

1iI��rilloil� 183 �,!"�,rn:;i, tt�!� St., 

To Electro- Platers. 
T H E  VICTSnR D Y N A M O  PLATI N O  MACH I N E S .  Ttiree sizes.

Sili
' $60, and '00. Also Batteries and -materi-

al for �'ll'aM�tf'j:r'�fT�l,i�
k
:�.f':'''J!r8St .. Boston, Mass. 

Send for Illustrated Catalogue. 

O P I U M&WHISKY HABITS 
cnred with DouMe Chloride of Gold. We challenge investiga .. tlon. 10,000 Cure •• Books free. The LESLIE E. KEELEY CO. 

DWIGHT, ILL. 

Exhausted Vitality, Nervous and Physical Debility. Pre­
mature Decline In Man, Error" of youth. and the untold 
mtseries resultlngirom indi,scretion or exce.sses. A book 
for every man. young. middle-aged. and old. It contains 
125 prescriptions for all acute and chronic diseases. each 
One of which Is Invaluable. So found by the author.whose 
;�'!'i�f::�Ttt

o
U:J:;'i:'i:i�li� 

a
�������bg:ri�'i:�!��� 

tifuL French muslin, emboBsed covers, :full gilt, guaran. 
teed to be a finer work in every �ense-mechanical, liter .. ����: fo�'�:;m�o�r

a
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the !lnthor by the N ational Medical A ssoclation. to the 
officers of whlcb he refers. 

The Science of Life should be read by the yonng for 
InstructIon and by the affilcted for relief. It will bene­
lit all. -L01I/1(m Lancet. 

There Is nO member of SOCiety to whom Tbe Science 
of lollfe will not be useful, whether youth, parent, guar­
dlan. instructor, or clergyman.-Arqonaut. 

Addres. the Peabody Medical Instlt.ute, or Dr. W. H. 
Parker, No. 4 Bu1finch Street. Boston, Mass., who may 
be consulted on all disease. requiring skill and e
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this paper. 

PAT E N T S .  
MESSRS. MlJNN & CO., in connection with the pull-· 

Iication of tbe SCIENTI1!'IO AMERICAN. conti nne to ex­
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In tbis line of busines. they have had thtrty·et(Jht 
years' experience, and now have unequaled faciliti6IJ for 
the preparation of Patent Drawings, SpecificaHons, and 
,be prosecuHon of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
MUlln & Co. also attend to the preparation of Caveats, 
Copyrights for Books . Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. A ll busines� 
intrusted to them is done with special care and prompt­
ness. on very reasonable terms. 

A pamphlet sent free of charge, OIl application, con· 
taining fnll information about Patents and how to pro­
.cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As· 
I!ignments, Rejected Cases, Hints on the Sale of Pa­
tents, etc. 

We also send. � Qr charge. a SynopsiS of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal conntries of the world. 

DUNN &; (J O . ,  Sollelto1'8 of' Palent_, 
861 Broadway, l4l'ew York. 

BRANCH OFFICE.-Gorner of F and 'Uh Streets, 
WaahiDgI41l. D. C. 

Ititufifi t 1\tuttitau. 

Seibert Cyl inder Oil Cup Co. , 
It Manufacturers of .oil 

Cups for ] ,ocomotive, ..iIII'�M". llfarine an.1 !o;tationary 
Enll'lne Cylintlel·s. nnder 
the Seibel·t and (';atell 

Patents, witll SIlI'll t Feed. 
TAKE NOTICE. 

The " Sight Feed " Is owned 
����

v
��;"�fi's

th
�e��f:,�

n
fri ��: 

United States Circnlt Court, Dis­
trict of Massachusetts. Feb. 23, '82. 
te'�s����s�:r�

e
rer����o���d l� 

desist the use, manufacture. or sale g!l:.?'i��t��si�ri�:��1 I vig-

The Seibert Cylinder 011 Cnp Co., 
33 Olivel' Street, BOllton, MaliS. 

WA I T E D 7x20 or 8x25 Shepard foot latbe. cheap. 
• Address P. O. BOl< 21. Plainville, Conn. 

G reat B a rga i n s ·  
NEW PULLEYS 

AT UNPRECEDENTEDLY LOW PRICE�. 
Write for partIculars to 

The JNO. T. NOVE MFG. CO , 
BUFFA],O, N. Y. , -------------------------------------------

WAITED Partner t o  Introduce valuable patent 
• swinging-berth and chair for ships. 

W M .  G. BLAIR, Hampden Corner, Me. 

AG ENTS�l�l�ItoREvovmIU�� 

�;-,;�_��;..;����::�TY;:<Jo��:;!�;���:�'Z 
Prophets and Kings unfolded. Grea.t discoveries. Latest re­
searches. Testimony from Pyramids, TeD!ptes and Ruins. 
Plain to a child ; absorbing to all. Rlehll; Illustrated. New mffiAI>t'E�:1-::Ril¥i�n:�6 . . � J����est�lt\f�� 

Rider's New and Improved 
COMPRESSION 

Hot Air Pnmpin[ En[ine 
New and Improved De8i1fRIl. 

I N T E R C H A N C E A B L E  P LA N  
MA.NUli'ACTURED BY 

DELAMATER  I ROl  WORKS, 
c .  H. DELAMA.TlllB & Co., Proprietors, 

No. 16 CORTLANDT ST., NEW YORK, N. Y. 
And 40 Dearborn Street, C h icago, I I I .  

PIPE COVERING. 

Fireproof Non-condnctlng Coverings for Steam Pipes. 
Boilers. and .U hot surfaces. Made in sections three 
�r�e��IJfiill�':lrjOp':fl�l;,g.An":.1'�::..:!�.t

eri
al­

C H A L M E R S -S P E N C E 0 0 .  419�421 Eiglith St., Jli ew York. 

ALL£ - -LE: ' CAST INGS FR�M SPECIA�ERNS � - - -�AB AND FI N t  GRAY IRON ALSO ST EEL 

DEVLlN " CO f l NE TINN ING JAPA Pf\� , " AS U\ \. F I N I SH I N "  NN IN G  ;;-"'If-n 
I THOM LEHIGH /WE '" AMERICAN ST PHILA • AND _ 

BOWELL'S PATENT 
C u t O ff, 
�fo tU�?ro:'

h
rhe�:: 

merely mOving 
from side 

made 
_"' _ .. _.- -. , •. l�.:'';� 

per 

fl D P" BDlfr\1Jt TIl�ANO CLAY RETORT" ALL SH�[S 
J nit. Ii'. ,�rl\, --:;: B O RGNER & 0 BRIE N .� 

23 "-" S T .  A B O V E  R A C E .  P H I LA D E L P H I A  

W AT C H M A K E R S . 
Before buy!lJg. see the Wbitcomb Lathe and tbe Web. 
ster Foot Wheel. made bY the AMERICAN W A'I'CH 
TOOL CO., Waltham. Mass. CATALOGUES FREE. 

NJl:W YORK, sept. 2<1. 18St. 
A Special Meetinllt of the Stockholders of the Serrell 

Silk Reeling Company wil l be held at the office of saId 
company at No. 15 Broal\ Street. In the City of New 
York. at 4 o'clock P. M. of that day to determine wheth-
l� \�: <;.����r

t
gF\��e�

al
gu'i.':t��'lh��:�na

e j�W':S��� 
consist of six thousand shares of the par value of fifty 
dollars per share. HERMAN DRISLER, HENRY L. VII,AS, 

PHILIP W A LKER. 
CHA RLES LYMAN, 

A majority of the Board of Trustees. 

THE HOLLAND LUIBRCATOR, VISIBr,E nnop 
Is fltUaranteed to be t .  A pet"fect insurance 

againllt the cutting of 
Valve .seats, qyUnder and 
Governor Valve. 01 the 1 ...... I.�II:II!I.oCI en

rIt will p.y for Iisell 
� lDaixmontba,in the aaving Of3�i�tco.:th an��"u 'heed in th� revolutions of 

:w� 
e
�t�k�

a
YI'���t::�� 

thus increasing the �wer 
of the.eqine. 'M'f'd bv Holland & Thompaon, i l 1  River St., Troy,:N .  Y. 

WAITED Responsible parties to mannfactnre 
• tbe lllcCOLUAN ROTA RY II: N ­

GIN E on  royalty. Patented July 8 ,  l884. D. McCOL­
GAN, Butte City. Montana. 

ImLarge, New, Embossed border Chromo Cards, all gold, 
fiver, motto and hand, name on, IOc., 13 pka. $1. AgtsJ 
ated aamples, 10 cia, L.JONES & CO., N .... u, N. Y. 

BOOKWUTER ENGINE. 
Compact, Substantial. Econom­
Ical, and easily managed : guar­
anteed to work well and give 
full power claimed. - Engine and 
:::b�� w���

t
:i��,
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=t

i
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price of 
8 HOltSlll POWER . . . . . .  - . ,240 00 4,. " .. . .  . . . . . .  280 00 
6,. . . . . . . . .  35li ()() � U h • • • • • • • •  440 00  
lIT Put on cars at Springfield, O. 

JAMES LEFFEL & CO . •  
Springfield. OhiO, 

or 110 Liberty St., New York. 

:\OUTHWARK¥OUNDRY � Iy1ACHINECOMPANY, 
J 430 Washrngron Ave. Philadelphia , ENGINEERS &MACHI  N ISTS 
BL OWINC ENGINES AND HYDRAULIC MACHINERY 
tJ SOL£ MA K£RS OF TH E L1 NE rO�TfpillLl[N &cSOiITHWARKAuTOMATIC CUT Off S1EAM r,NGI • 

NEW TECHNICAL APPLIANCES , 
Leather Beltlnlf. Rubber Anicles, Cotton Belt. 

lng, Tools, Etc. 
For factories. The above articles we wish to sell on 
commIssion. or otherwise. Offers reqnested. 

WOHANKA & CO • • Vienna, Austria. 

WANTED First-class Screw Cutting Machinery; • proposals with sketches to S. ruE HM 
& MADLER. Eisenbahns St. 5. Ber. ln, Germany. 

LE PAGE'S 
LIQUID GLU E .  
U N E Q U A L L E D  FOR C E M E NTINO WOOl:!, G LASS. CHINAL PAPER, LEATHER,_�£, AWARuED OOLD I\II .. DAL LONDON ...... 
U.ed by Mason at Il'ainlin Or�an at i>iano Co"Pu'lman Palace Car Co . • &:c. Mrd only by the S� USS I A  l.ylrtWJJE�·S�����S�R .. .:�� M..t?�� 

HOW TO COLOR L A NTERN TRANSPA­

����;�.
-
f�r��:

h
J�l",Ri�,fJ,,Tof·:�=�·�IN�I:::: 

renoles. and for Palnt�nfli them. Contalned fn SCIENTIFIC 
AMERICAN flUPPL F.M I£NT, No. 4�3. Price 10 cents. 
To be had at tbls office and from all newsdealers. The 
same number contains an illustrated paper on 1m .. 
provements In Photo-hlock Prlnting.-Anotlier valu!Lble 
paper on the Preparation on Lantern 'l'ransparencies is 
contained In SUPl'E"ENT, No. 4�4. 

Fan and Stave .JolnteP. 

BA.RR E L, K E G, 
Hogshead, 

.AND 
S t ave Machin ery. 

OVer 50 varieties manu· 
factured by 

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

� .A. TEB.. 
PEBFE01' Oities, 

NEWSPAPER FILE 
Towns, and Manufactories 

The Koch Patent File, for preserving newspapers. 
magazines. and pamphlets, has been recently improved 
and price rednced. Subscribers to the SCIEXTIFIC AM­
ERICAN and SCIENTIFICAMEBICAN SUPPLEMENT can be 
���1
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.. SCIENTIFIC AMERICAN," In f,lt . Neoessary for ev��:. who wishes to preserve t e paper. 

JlUn & CO., 
l'ablIIIherB Scm.;:lDIO AMJIIWlAJI'. 

Snpplled by GREEN & SHA. W 
PATENT TUBE AND GANG WELL SYSTEM. 

Wm, D. Andrews &: Bro" 2 3 3  Broadway, N. Y. 
Infringers of above patents will be prosecuted. 

B L.4.ST. 
IRON REVOLVERS, PERFECTLY BALANCEb, 

Has Fewer Parts than any other Blower. 
P. H .  " F. M .  R O OTS, Man ufacturers, 

OONNERSVI LLE. I N D. 
S. S. TOWNSEND, Gen. Agt. ,22Cortla.nd St .• 9Dey St., 
COOKE & C O . ,  Sellinq AlI'te . ,  112 Cortland Street, J A.B. BEGGS & C O . ,  Sellinllt Agts. 9 Dey StJ:eet, 

NE� YOB.:H>.. 
"'END FOR PR ICED CATALOG U E. 

RAILWAY AND STEAM FITTERS' SUPPLIES. 
Rue's Little Giant I njector. 

",CREW JACKS. STURTEVANT BLOWERS. &c. 
JOHN 8. URQUHART, 46 COl·t landt St., N. Y. 

NEW CREMATORIUM - DESCRIPTION 
with elevations, sections. and plan of a crematorium re­
cent.!y erected at Weinbome .M inster. England ,  from 
plans by Mr. Richards. the well known authOrity on 
heating. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT, No. 4�3. Price 10 cents. To be had at this 
office and from all newsdealers. 

EVERY USER OF M1CBINERf 
SHOULD LEARN 

How to Usc LOOSB PUllEYS, 
Useful information on this subject 

Is given in our I i  Catalogue No. 55." 
bent free to any address. 
VAN DUZEN & TIFT. CinCinnati. O .  

RE ARING OYSTERS. --A VALUABLE 

:��h�;,�
r
:��;Jf���� rJ !e�rng\:.W':·o�

e
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from artificially fertilized eg .. s ;  followed by notes on 
pond culture, on the food of the oyster. on the oyster's 
enemies. paraSites and commensals. etc. Contained 
in ScIENT IF I C AM lf:ltlCAN 8 1 1  l�1-JL I�M I�:NT. No. 4�2. Price 
10 cents. To be had at thls office and fr<}m all news­
dealers. 

PATENTS NEGOTIATED ABROAD 
An organization of responsible gentlemen has been 

formed in New York, in connection with a similar one in 
London , for the purpose of placing American inventIOns 
l'H����

e
p:.?!i.!"'ilj'f'¥�,!'!,1��::.�� � iWAy!:.\�t-

APPLICATION OF STE A M  PO WER '1'0 
Road Locomotion .-A paper by Matthew M acfle. glvinllt 
an interesting sketch of the progress realized in rai l-
:gl:,���:;,g:t�,,���_�� t��J�����;���o. ?t�l�l

n
���! 

10 cents. To be had at this office and from all news­dealers. 

$I!. to $20 per day at home. SampJesworth $5 free. U Address STLNSON & CO., Portland,Maine. 

FOREIGN PATENTS. 
Their Cost Reduced. 

The expenses attending tbe procuring of patents In 
most foreign countries having been consi(lerably re­
dnced. the obstacle of cost Is no longer In the way of • 
large proport.ion of our Inventors patenting their Inven­
tions abroad. 

CANADA .-The cost of a patent in Canada Is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec. )[ew 
Brnnswick, Nova Scotia, British Columbia, and Mani­
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and is steadily increas­
Ing. 

ENGI,A ND.-The new English law, which went Into 
torc& on Jan. 1st. enables parties to secure patents in 
Great Britain nn very moderate terms. A British pa­
tent Includes England, Scotland, Wales, Ireland, and the 
L'bannel Islands. Great Britain is the acknowledged 
finanCial and commercial center Of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention Is likely to realize as much for the - patentee 
in Enlltland as his United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to seenre a pa­
tent in Great Britain, where his rights are as well pro­
tected as in the United States. 

0']' HElt CO li N ']' ltIES.-Patents are also obtained 
on very reasonable terms In France. Belgium, Germany 
Anstrla, Russia. Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies). Brazil, British India 
Australia, and the other British Colonies 

An experience of THIRTY-EIGHT yeara has enabled 
the publishers of THE SCIENTIFIC AM EItIOAN to estabUsh 
competent and trnstworthy agencies in all the principal 
foreign conntries. and it has always been their aim to 
have the bnslness of their clients promptly and proper­
ly done and their Interests faithfnlly guarded. 

A pamphlet containing a synopsis of the patent laws 
of all count ries. including the cost for each. and othe 
information useful to persons contemplating the pro· 
cnrinlf of patents abroad. may be had on application to 
this olllce. 

M U N N  & (' 0 .. Editors and Proprietors of THE SCI­
ENTIFIC AMERICAN. cordially Invite all persons desiring 
any Information relative to patents. or the registry of 
trade-marks, In tbls country or abroad. to call at their 
offices, S61 Broadway. Examination of Inventions. con­
sultation. and advice free. Inquiries hy mall promptly 
answered. 

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

861 Broadway. N ow yo ..... 
BranClh Office, c?r. F and 7th Streets, opposite Patent 

WaahIDgtoD. D. C. 

© 1884 SCIENTIFIC AMERICAN, INC.
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Inside Pnae, each l JlseJoti on . . ..  7;") ('''1I t 8  a line. 
Bact, Faile, each insel'tion - - .. 81.00 a line. 

(Ab(lut eight words to a line.) 
l1A!gravin(!s may head advertisements at the same rate 

per line, by measurerr,mt, as the letter press. Adver­
tiuments must be received at publicatilYn office as ea1'ly 
as Thursday mOr'f!in(! to uppear in next issue. 

The Fifty·third Annual Exhibition of the 
.A.:D1 e ri c a:n. :J: :n. 1!!II 1; :I.  1; 'U. 1;  e, 

of the City of New York, 
Will open September 24th, 1884. Heavy machinery will be received as early as August 27th, other goods Septem­
ber 15th. Intending exhibitors must make early applica­
tion to secure proper space and classification. For 
blanks q,nd information, address 
Genel'at SUp'1, Amel�ican Institute, N. Y. City. 

Doub le Screw, Para l le l ,  Leg Vises. 
Made and WARRANTED .tronger than any other Vise 
by EA llLE A N VIL WOltKlS only, 'l'l·enton, � .  J .  

WIT H ERBY, RUllll & RICH A RDSON. Manufacturers 
of Patent Wood Working ,Vlachinery of every descrip­
tion. ]�acnitie8 unsurpassed. Shop formerly occupied 
by R. Ba,l & co., Worcester, Ma' •. Send tor Catalogue. 

BlY.JOHNS 71Iell'l& 
LIQUID PAINTS. 

R O O F I N C ,  
Fire-proof' Building Felt, 

Steam PIpe and lloller Coverings, Steam Pack. 
ing, Illill lloard, Gaskets, Sheathings, 

Fire·proof Coatings, Cement, .tc. 
D'ESCRIPTIVE PRICE LIST AND SAMPLES FltEE. 

H. W. JOHNS M'F'G CO. ,  
87 M a i d e n  L a n e ,  N ew Y o r k .  

170 N .  4th St., Phila. 4 5  Franklin St., Ohioago. 

F. Brown 's Patent 
FRICTION 
CLUTCH. 

J titutifi t !tutri 

JENKINS' PA 
Gate, Globe, Angle, 

MANUFACTURED OF 
A:re the acknowledged standard of the world. Have ' 
ditlons, and never have failed. ." . <' 

To avoid imposition. see that valves are stampt. . - ' Jenklns Bros." 

J'EN'�:J:N'S BRc:>S • •  
"1 John Street, New York. Send for PrIce List "A." "9 Kilbv Street, Boston . 

�a,,�:,ss�g��, .n��'tf���J
aPa. Ahrens W:krt,�:'liia�, Louisvlle,Ky. fo';.l� �n�':1:e�i;���;�l�SL�';��MO. Gibson & Clark.Cinclnnati, Bhio. James Walker & Son, Detroit, Mich. Marinette Iron W 'k's Co., Chicago, lll. Chafer & Becker,Cleveland.Ohio. Weir & Craig, Chicag o, lll. English Brothers,Kansas City. Mo. Dunham, Carrigan & Co., San Francisco, Cal. Hendrie & Bolthoff M'f'g Co., Denver, Col. 

B I D B�S 
Flfoop1acOHoal0rS 

Mantels and Registers. 

B . C .  BIBB " SO "'I  
Baltimore, Md. 

Bestworkmanship. Lowestl1rlo" 
1IWU'&1lteed- SendforcircuJa.rt. 

BOGARDUS' PATENT UNIVERSAL ECCEN­
TRIO MILLS-For grinding Bones, Ores, Sand Old CrUcibles, Fire Clay Guanos, Oil Cake, Feed, Corn, Corn and Cob, Tobacco, Snuff', Sugar, Salts, Roots, 

�r��
e
!'nd C����ev���a:n�t ?e

l
a:r�e;gd' tS

b
gr���' �iR:: Also for PaintsJrPrinters' Inks, Paste :blaCking, etc. JOHN W. THOMSON, successor to JAMES BOGAR" DUS, corner of White and Elm sts., New York. 

The Harden Hand Grenad 
I:!'ire Extinguisher. 

-P u ts O u t  F i re I n  
See editorial notice of tests In 

TIFIC AM ERICAN of July 1�, 1384, page 
Send for circulars. 
H. L. D O O LITTLE, Mannlrer. 

New York Omce, 91i West 

Clark's Noisless Rubber Wheels. 
A bsolutely prevent splintering and 

wearing of 1Ioors caused by use of iron 
wheels. In different styles adapted for 
&t:Jo::'�'\r��. 

M
8M�ffi. '<j:flitlt('l!;i'L�i 

Windsor Locks, Conn. 

SPEAKING  TELEPHONES .  
'I'BE AIIJERI()AN liEU, 'I'J<:U;PHONJ<: C;ODIPANY, 

W. H. FORBES, W. R. DRIVER, THEO. N. VAIL, 
.E'mrident. 'l'reaaurer. Gen. Manager. 

Alexander Grabam Bell's patent of March 7, 1876, 
f:"f:31� �f�r��'l:E:�l'o�oci�t�ri

e
¥ef�������

a
;£l:,� the voice of the speaker causes electric undulations 

corresponding to the words spoken. and wbic}1 articula� 
tiona produce f'imilar articulate sounds at the receiver; 
The Commissioner of Patents and tbe U. S. Circuit Court P::��3al�:Uf�� t�a�:,!'��a��:e'ii';�t�fn�a i�
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Blake. Phelps, Watson. and others. 
ifeY���E�
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can be procured directly or through the authorized 
agents of tne company. 

All telephones obtained except from this company. or 
lts - authorized licensees. are Infrlnjl(ement., and the 
makers. seUers. and users will be proceeded against 

Information furnished upon application. 
Address all communications to the 

AMERICAN BEI,I. 'l'EI.EPHONE COMi'A N Y, 91i Milil Stl'eet, Boaton, Maas. 

::E N' F  <> � lIII: .A. T  X O N'  For U tiers of Steam Pumps. 
Van DUZt��8!:;�'if;r �&eaJll Pu�p 
Requires 1 No Repairs or Sklh, � Rell­

No Care or Attendance. 5 able. 
Can pump any kind of liquid ; ever 

���rJg����Jig�t����Je�Yf�fr:rjs�:�; 
hundreds in daily use ; every pump guar­
anteed ; not like cheap Pumps made 
of Iron ; all sizes to 6 inch djscharge ; 
prices from $7 upward ' capacities from 100 to 20,000 gallons per hour. State for what purpose 

wanted and send f9r Catalogue of ., Pumps." 
VAN D UZEN &; 'l'IF'I" CinCinnati, O. 

E N G I N E S. 
Simple, Substantial, Safe, Economical. 

One horse power will pump 1,000 gniions of water 100 feet �wt J':;;'�WJ ;;:t�� lU'��M�i�h �rt'h�Ife�f�f
e 
la�7

er 

POWER DETERMINED BY ACTUAL TEST. 
Call and see them, or for cireulars and prices address 

THE CON TIN ENTAL GAS E N GINE CO., 
No. �31 BROADWAY, NEW YORK. 

GASKILL'S STEAM PUMPS, 
AND 

GASKILL'S HIGH DUTY PUMPING ENGINES. 
For public water supply. Manufactured by 

'I'HE HO LLY MFG. (JO., Lockport, N. Y. 

&CO!:�B�:IC������ES !:�8�=�����d�!��j��:;{��te��t'��t 
New lllnstrated (36 page) Catalogne, WM. T. IJOMSTOCK, 6 Astor Place, New York. 

giving full description of these ma-
chines. sent for stamp. BAR N E S '  'I'HE i'OPE M'F'G co., 

597 Washington St., Boston, M"",s. P itt e n t F o'ot  a ft..! Steam Power Macfii-KOBTING UNIVERSAL �r:'for 't:E�i���t 
NJECTOB s h o p  B u s i n e s s . I Lathes for Wood or 

Metal Circular Saws, FO R BOI LER FEED I N G. SMc
o
r
rc
oo"s

l
e
S
r
a
s
w
. 
s.J"e

o
n
r
o
m
ne
er
rs
s" Operated by one handle. T 

�{{ WI L L  L I FT HOT WATE R. etc., etc. Machines on trial if desired. DescWtive Cata-
ell POBITIVE ACTION GUARANTEED U N DER ���"t"G31�:l.;i���'ito':-i!.:l"iIl�HN AitNES, Jf8� ALL CONDITIONS. 

NO ADJ UST M ENT FOR VARYING STEAM PRESS U R E. �lIII: • .A.. :EC.A.��XS. 
WilL LIFT WATER 25 FEET. SENO FOR DESCRIPTIVE CI RCULAR. ������������������' I OF F I C ES A N D WA R E R OOM S : 

Philada.,l2th & Thompson Sts' l New York, 109 Liberty 
Boston, 61 Oliver St. Street. 

Pl"ovidenee, R. I. (Park St.), Sixmiuutes' walk West fromstatlon, 
Orhrlnal and Only Builder of the 

H A R R I S · CO R L ISS E N C I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy E ngI neer's a n d  Steam User's The " M O N I TO R . "  

A N E W  I. IFTI N G  A N D  NON· 
I,l l' T I  NG I N JEC'l' OR. 

Best BoUer Feeder 
in the world .  

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A h.o Pn.tellt EJ ECTO RS OR 
Water Elevators. 

For Conveying . 
Water and LiqUId. 
l'nteut Oller,., J�u. brh'lltort'. etc. 

N A T H A N  M A N U FACT U R I N C  C O M PANY, IloRIi Jb ..... logu.. 92 '" 94 Liberty St.,  New' Yo rk. 

Augusta, Ga., 1026 Fenwick St. nenver, Col., 438 Blake 
San Francisco, Cal., � Califor- Street. nla street. Chicago, Ill .. 204 Lake St. M a n u a l .  B ... W. H i l i  M . E .  PrIce 8 1 .25.  

RUBBER BACK SQUARE PACKING. 
BEST I N  THE WORLD. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
whieb. when In use. Is In contact with the Piston Rod. 

13 against the rod with sumcient pressure to be steam-tight, and yet 

N E W YO R K  B E L  T I N C  &. PACK I N C  CO. II 
JOHN H. CHEEVER, TreIlS. Nos. 1 3  It. 1 0  Park Row 000. Astor House New York. 

[AUGUST 30, 1 884. 

Cornel l  Un iversity. 
COURSES IN 

Electrical Engineering, 

Mechanical Engineering, 

Civil Engineering 

and A.rchitecture. 
Entrance Examinations Belrln at 9 A. M., June 

16 and Sept. 16 18S4. 
For the UNIVERSITY REGISTER, contninlng fUll 

statements re2'arding requIrements for admission, courses of study. deJll'ees, lionors, expenses. free scho� 
!til�

i
P�R�lsiflt�ioro*pe3\,:k[.�reaBF,�'vEW�h }� 

Ithaca, N. Y. 

II AAGRIFFI NG I RON CO 
STEAM HEATING ,Appa.ratV8 

SOLE MANUFACT U R E R S  
BUNDY �TEAM Rf\OIATOR 750 COMMUNIPA W A VE .  

JERSEY CITY, N.J. 

THill 

J dttdifit �tutdtnu 
POR IS84. 

The Most POll\llar Sdentitie l'ol.el' i ll the \fol'ld. 
Only 83.�O a Yenr, incl u d ing po.,all'e. Weel"y. 

:i� N U lnbers U ¥CJll·. 

T h i ll  widel y clt'cu la l ed and splendidly lllustrated 
paper is published weekly I-lJvery number contains six .. 
teen pages of useful information, and a large number ot 
original engravings of new inventions and discoveries, 
representing En�ineering Works, Steam :Machinery, 
New Inventions, Novelties in Mechanics. Manufactures. 
Chemistry, Electricity, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, etc. 

Al l  Classes of Render" 1Ind In the ilCIEN 'l'IFIC 
AMERICAN a popular resume of the best scientific in­
formation of the day ; and It is the aim of the publishers 
to present it in an attractive form, avoid log as much as 
possible abstruse terms. To every intelllgent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every commuDity where it circulates. 

Terms of l'!ionbscl'i ptiou .-One copy of the SCIEN­
TIFIC AMEIUCAN will be sent for one year-52 numbers­
posta"e prepaid, to any subscriber In the United States 
or Canada, on receipt of three .:101 1 11.1'" nJ ld  I,weu l,. 
cent. by the publishers ; six months, $1.60 ; tMIle 
months, $1.00. 

CJubs.-One extra COI'y of the SCIEKTIFIC AMl\ __ 
CAN wllJ be supplied gratis for every club of five subscribe ... 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC AM ERICAN and one copy 
of the SCIEKTIFIC AMERICAN SUPPLEM�N'r will be sent 
for one year. postage prepaid, to any subscriber in the 
United States or Canada on receipt of seven iWllars bv 
the publishers. 

'The safest way to remit is by Postal Order, Draft, (II 
Express. Money carefUllY placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender' s  risk. Address all letters 
and make all orders, drafts, etc •• payable to 

�UNN &; COo. 
36 1 B roadway N ew York. 

To Foreill'n Subscl'ibel's.-Under the facilities 8f 
the Postal Union. the SCIEKTIF'IC AMlmlCAN is now sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain. India. Australia, and all other 
British'colonies j to France, Austria, Belgium, Germany 
Russia, and all other Enropean States ; Japan. Brazil 
Mexico, and all States of Central and South America. 
Ter:n;l.B, when sent to fereign countries, Canada excepted" 
U, g1l!:l, Lor SCIENTIFIC AMERICAN, one year ; $9, gold 
for both SCIENTIFIC AMERICAN and SUPPLEMENT tor 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, Ne w York. 

PRINTING INKS. 'rHE " SGientific American " is printed with CH.AS. 
ENEU JOHNSON & CO.'S DrK. Tenth and Lom· bard Sts. Phila., and 47 Rose S t . ,  opp . Duane St., N. Y. 
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