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THE RETURN OF OLBERS' COllET OF 1815. view of the many courtesies and attentions showered 
Prof. Brooks announced the discovery of a comet on upon them by the I!ociety of Washington, the meeting 

Aug. 25. It took its place on the cometic annals of the may be pronounced one of the events of the year. 
year as "Comet f 1887 (Brooks)," and the discoverer was - I •• • 

serenely unconscious that he had found a celestial pearl The Preparation oC Arrowroot In Bermuda. 

of great price. Othel' astronomers observed the new According to the last report of the United States 
comer, and its elements and ephemeris were com· Commissioner of Agriculture, it appears that of late 
puted. years a considerable impetus has been given to the 

Olbers' comet of 1815 was expected about this time, on cultivation and preparation of arrowroot in Bermuda, 
its first recorded return after an absen.ce of over seventy and large quantities are annually exported from the 
years. A surprising resemblance wa� found to exist in island. In cultivation, the method adopted is very 

'rERMS FOR 'rUE SCIENTIFIC AMERICAN. the orbits of the two comets. Indeed, so close is the similar to that practiced in the culture of the com· 

une copy. one year. for the U. S. or Ca�ada . ... .. . ... ......... ... . . . . $3 �O I identity that there is scarcely a doubt that the comets mon potato. The ground is first well manured and 

g���gg::g�';,�';>a':-���·Ino;g;;'i�n�o�';,f,;n��l��gin:g·to·po';taibn:ioi:t: 138 are one and the same. Therefore, those who are fortu- plowed deep; it is then harrowed and laid out in 
ltemit by !'ostal or express money order. . . nate enough to see the comet will behold the identical drills about six inches in depth and three feet apart. 
AUHu-aha and New Zealand.-Those who desue to reCeive the 
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little over one year, may remit £1 in current visitor that looked down upon our planet in 1815. In these drills the roots are set about eight inches apart, 

lI1UNN & co .. Sta Broadway.. corner of Franklin Street, New York. Olbers, a German astronomer, discovered the comet covered with the plow, and the surface smoothed by 
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at Bremen, and Bessel, another Germ an astronomer, harrowing. The plants require at least a year to rna· 
calculated its elements. He assigned its next perihelion ture, and economical planters set the drills somewhat 
passage to February 9, 1887, and, wonderful to relate, wider apart, and introduce an intermediate row of 
the comet is bnt six months behind time. 

. the potato, the crop of which is ready for removal 
Thus cometic astronomy has its triumphs. Pons' I before it can injure the arrowroot crop. Indian corn 

comet of 1812, also discovered by Prof. Brooks, looked is occasionally planted in these rows, which is cut for 
down from the celestial. depths after an absence of a forage when green, as, if it is allowed to mature, the 
little more than seventy years. Olbers' comet of 1815 main crop would be impaired by it. The mode of pre­

now returns to shine in our sky after an absence of paring the fel1ula from the roots greatly influences 

seventy-two years, and the dwellers on this planet in its value, and the superiority of .the Bermuda arrow· 

the year 1910 will doubtless behold Halley's superb root is attributed to the extreme care and cleanliness 
comet spreading its gossamer train over their heads, on exercised in the different processes of manufacture. 

its third recorded return, after an absence of seventy- The roots, after being collected, are washed, and their 
five years. outer skin completely removed. This operation has to 

The latest comer among the comets is an ordinary be performed with great n icety, as the cuticle contains 
specimen of the family, has a stellar nucleus and a a resinous matter which imparts color and a disagree­

faint tail, but will grow brighter until it reaches peri- able flavor to the starch which no subsequent treat­

helion, on October 6. It will be seen, by consulting ment can remove. After this process, the roots are 

Prof. Brooks' chart, published last week in the SCIEN- again carefully washed, and then crushed between 

TIFIC AMERICAN, that it is nearly north of Denebola on powerful rollers, which reduce the whole llIass to a 
September 26. We wish it were larger and more favor- pulp. This is thrown into large perforated cylinders, 
ably situated for observation; but we are none the less where it is beaten by revolving wooden paddles, while 
grateful that, in however h umble form, Olbers' comet a stream of pure water carries off the fecula from the 
has made its first recorded return on August 25, 1887. fibers and parenchyma of the pulp, and discharges it, 

• , • I • in the form of milk, through the perforated bottom of 
The Ninth International Medical Congress. the cylinder, from whence it is conveyed in pipes and 

The Ninth International Medical Congress opened passed through fine llIuslin strainers into large reser­

its sessions in Albough's Opera House, Washington, on voirs, where it is allowed to settle, and the water is 

Monday, Sept. 5. The attendance at the convention drawn off. After being repeatedly washed, it is allowed 

was extremely large, upward of 3,500 medical men being to settle for some time, when the surface is skimmed 

present. The surgeons and medical authorities of the  with palette knives of German silver, in order to re­

Continent and of England were present in numbers. move any slightly discolored particles which may ap­
At 11 A. M. Dr. Henry M. Smith, of Philadelphia, pear on the top, and retaining only the lower, purer, 

chairman of the executive committee, called the meet- and denser portion for drying for market. The rollers 
ing to order, and in accordance with his announcement and cylinders are made of brass and copper, in order 

it was opened formally by President Grover Cleveland to preserve the purity of the material. The drying 

amid great applause. Dr, Nathan Smith Davis, of process is conducted also with great care and clean Ii· 

Chicago, was nominated president of the congress. On ness. The substance is spread in flat copper pans, and 

the stage various notabilities were present, including i mmediately covered with white gauze to exclude dust 

Secretary Bayard, Surgeon·General Hamilton ot U. S. and insects. These pans are placed on rollers, and run 

Marine Hospital, and Deputy Surgeon-General Marston under glass-covered sheds when there is any danger 

of the British service, among others. After the full list from rain or dews. When thoroughly dry, it is packed 

of officers, including a loug array of vice-presidents, had with German silver shovels into new barrels, these 

been selected, Secretary Bayard addressed the meeting being first lined with paper, which is gummed with 

in a long address alluding to the vocation of science in  arrowroot paste. 

the republic. It was very well received. Drs. Lloyd, 
------.... ... 4 ... ..J' ...... ------

The Volunteer Chosen as DeCender oC the America'. 
of the British navy, Leon de Forges for France, Unna Cup. 
for ?-ermany, Mariano Scenola for Italy, delivered After several unsuccessful attempts, a decisive trial 
short addresses on behalf of the contingents from their race came off b t th M fl d V I t t e ween e ay ower: an 0 un eel', a 
respective countries. Dr. Davis then delivered his N Y k S t b 16 Th 1 tt b 16 ew or , on ep em er . e a ·er won y 
presidential address. minutes 21- seconds over a 411 mile course. Tbe breeze 

The following day's proceedings comprised both bus· t d th V I t '  d 12 was a s rong one, an e 0 un eel' gaine over 
iness and pleasure. Many receptions and excursions minutes of her lead in going ten miles to windward. 
were provided for. For the heading of papers the con- The race was watched by the Thistle, which went over 
vention was divided into sections, so that com para- the conrse with the yachts. The final international 
tively small audiences heard many of the most impor contests are set for September 27, 29, and, if necessary, 
tant ones. Among the essayists may be named: Dr. October 1, 1887. The Volunteer is beyond cavil our best 
Austin Flint, OIl .. Fever, its Causes, Mechanism, and boat, and it is to be hoped that she will win. If defeat-
Rational Treatment;" Dr. Nicholas Senn, of Mil· ed I't wI'll b d'ffic It t k t t t·h b k t , e a I u as 0 ge e cup ac 0 
waukee, on " Intestinal Surgery;" Dr. John Homans, America. 

., ... of Boston on "Laparatomy," based on 394 cases within 
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bleaching liquid," and has been preferred on the 
grounds that" it accelerates the bleaching process and 
deteriorates the fibers of the tissue much less than the 
chloride of lime." Up to the pre8e�t, the usual me­
thod of manufacture hM .peen by double decolllpo­
sition of alumina sulphate and chloride of lime. "Ex­
periments have proved that similar but still more en­
ergetic bleaching compounds of alumina are pro· 
duced by the direct action of chlorine on aluminates, 
and especially on aluminates of sodium or calcium and 
of magnesium, whereby the use of chloride of lime is 
entirely obviated. These bleaching alumina com­
pounds lIlay be prepared either in the form of a solu­
tion or in a solid form." Chlorine is passt'd through 
a solution of the aluminate or over the solid substance 
till no more is absorbed. The inventor claims that the Boat.-The submarine boat of 1851 recently raised from the bottom 
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SEPTEMBER 24, 1887. J 
FOR STAR GAZERS. 

As the earth has now reached that part of her orbit 
in which the constellation Perseus appears opposite the 
sun, and is therefore visible in the early evening and 
throughout the night, we have the opportunity of 
observing at a convenient hour the singular variations 
in the light of Beta Persei, or, as it is commonly called, 
Algol, the Demon Star. 

As is generally known to those who possess even but 
a slight knowledge of the appearance of the heavens, 
Algol varies in the amount of ligh t  it emits to the eye 
to such a degree that, while its normal �illiancy is that 
of a second magnitude star, it is often seen to be only 
of the fourth magnitude, presenting at such a time a 
very insignificant appearance. This change occurs 
with the greatest regularity once in every period of two 
days twenty hours and nearly forty-nine minutes. For 
two days and about twelve hours the star shines with 
a luster equal to a second magnitude star, the rest of 
the period, amounting to about nine hours, being occu­
pied in a gradual though very perceptible decline to 
the appearance of a fourth magnitude star and an 
equally perceptible increase to its normal brilliancy. 

,The dates upon which the rapid changes in the light 
of Algol may be conveniently observed during the 
evenings of the ensuing fall  and winter are given in 
the following table, which notes the moment when the 
light of the star is at its minimum. As the eclipse, for 
s�ch it undou btedly is, occurs at the same instant for 
the whole earth, the time at which it may be observed 
is independent of the place of the observer, and in a 
region so large as that covered by the circulat�on of 
the SCIENTIFIC AMERICAN, there are many eclipses 
visible at each extremity which cannot be observed at 
the other. It is, ,therefore, necessary to cover at least 
the four standard time divisions of the United States. 

The table includes every eclipse visible in any of the 
four divisions that occurs between the hours of 5 P. M. 
and 1 A. M. 

STANDARD TIME. 

EASTERN

_

'

_ I�=L

_

'

_ I-==�I __ p

_

A

_

C

_

IFI

_

O' 
_

_ 

SEPTEMBER. 

r / 28th, 0:10 A. M. / 27th' 11:10 P. lIf. 
80th, 10:58 P. lIf. SOth, 9:58 P. lIf. 30th, 8:58 P. lIf. 30th, 7:58 P. lIf. 

OCTOBER. 

3d, 7:47 P. lIf. I 3d. 6:47 P. lIf. I 3d, 5:47 P. lIf. 1 1Sth, 0:51 A. lIf. 
21st, 0:40 A. lIf. 20th, 11:40 P. lIf. 20th, 10:40 P. lIf. 20th, 9:40 P. M. 
23d, 9:29 P. lIf. 23d, 8:29 P. lIf. 23d, 7:29 P. M. 23d, 6:29 P. M. 
26th, 6:18 P. lIf. 26th, 5:18 P. lIf. 

NOVEMBER. 

12th, 11:11 P. lIf. 12th, ]0:11 P. lIf. 12th, 9:11 P. lIf. 12th, 8:11 P. M. r / 10th, 0:22 A. lIf'l 9th, 11:22 P. lIf. 
15th, 8:0 P. M. 15th, 7:0 P. lIf. 15th, 6:0 P. �I. 15th, 5:0 P. M. 

'3d, 0:53 A. lIf. 
lith, 9:42 P lIf. 
8th, 6:31 P. lIf. 

25th, 11:24 P. lIf. 
28th, 8:13 P. lIf. 
31st, 5:2 P. lIf. 

DECEMBER. 

2d, 11 :53 P. lIf. 
5th, 8:42 P. lIf. 
8th, 5:31 P. lIf. 

25th, ]0:24 P. lIf. 
28th, 7:13 P. lIf. 

2d, 10:53 P. :M. 
5th. 7:42 P. M. 

28d, 0:35 A. lIf. 
2Mh, 9:24 P.M. 
28th, 6:13 P. lIf. 

JANUARY. 

2d, 9:53 P. lIf. 
5th, 6 :42 P. lIf. 

22d, 11:35 P. lIf. 
25th. 8:24 P. M. 
28th, 5:13 P. M. 

I 15th, 0:6 A. lIf. I 14th, 11:6 P. lIf, I 14th, 10:6 P. lIf. 
17th, 9:56 P. lIf. 17th, 8:56 P. M. 17th, 7:56 P.lIf. 17th, 6:56P. M. 
20th, 5:44 P. M. 

6th, 11:38 P. M. I 9th, 8:26 P. M. 
12th, 5:14 P. M. 

FEBRUARY. 1 4th, 0:49 A. lIf·1 
6th. 10:38 P. M. 6th. 9:38P. M. 
9th, 7:26 P. M. 9th, 6:26 P. M. 

3d, 11:49 P. M. 
6th, 8:38 P. M. 
9th, 5:26 P. M. 

An extension of this table to the 24 divisions  of stand­
ard time would show that every eclipse of Algol is visi­
ble from some quarter or other of the earth, though 
those that occur in May, June, and July would be 
visible from very limited regions, and under unfavor­
able conditions. 

On the 30th of September, at New York, at the hour 
given for Eastern time, Algol is  about four and a half 
hours high in the northeast. On the 12th of Febmary, 
the star when eclipsed is almost in the zenith. 

Those to whom this interesting subject is new, and 
who wish to observe this mysterious waning and wax­
ing of the light of a star that far exceeds our own bril­
liant sun in dimensions, will find full directions for 
locating it by means of a map of the region in which it 

, is situated, with many interesting particulars,of the 
Demon Star, in the SCIENTIFIC AMERICAN SUPPLE­
MENT, No. 558, for September 11, 1886. 

••••• 
.,.lolDlooot' Dental Plates. 

T.he early use of aluminum was not satisfactory, as 
thellletal was impure, owing. to the presence of iron, 
.and it soon succumbed to the fluid!! of the mouth. This 
was more genera,.lly true of cast plates, which were not 
0Illy;mQre di::llieult to make, but were not as good. The 
m��.al is,notvery easy to cast, as it does n9t flow freely 
lil�e ,other metals, and the contraction is considerable, 
causiIlg c-';'80cked blocks. When made from rolled plate 
and pureIIletal, aluminum for upper cases has proved 
very satisfa.ctOry,in my hands, and not being, very ex­
pensive is. a re�mmendatiorl, as it is II. metal, and is 
thus better than rubber and less in cost than gold. It 
is veryligbt a:ndst�ng, perfectly tasteless and odorless, 
and as healt� to the gums as gold or platina. The 
teeth are best attached with rubber.":"-Oeo . ' H.  Swift, 
West. Dent. Jour. 

The British MonOID. with it. Masses of the lead ore weighing ten tons were 
I made but two brief visits to the British Museum, found within 12 feet of the surface. Here Indians for­

and I can easily instruct my reader so that he will have merly procured the lead .for their bullets, placing the 
no difficulty, if he follow my teaching, in learning how ore in hollow stumps and building a fire over it. 
not to see it. When he has a spare hour at his disposal, From Arkansas come fine rock crystals or hot spring 
let him drop in at the museum and wander among its diamonds, with powerful lodestones, arkansites, and 
books and its various collections. He will know as much hydrotitanites. 
about it as the fly that buzzes in at one window and From the Lake Superior region come copper, chloras­
out at another. If I were asked whether I brought trolites, and zonochlorite, a remarkable gem-like mine­
away anything from my two visits, I should say, cer- ral. 
tainly I did. The fly sees some things, not very inteHi- In the case devoted to the North Atlantic coast region 
gently, but he cannot help seeing them. The great, is rhodonite, so much used by the Russians in their or­
round reading room . with its silent students, impressed namental work, in fine crystals. , The mines at Frank­
me very D,luch. I looked at once for the Elgin marbles, Iln, N. J., produce also many minerals found nowhere' 
but casts and photographs and engravings had made else in the world, sufth as franklinite, named after the 
me familiar with their chief features. I thought I knew illustrious philosopher ; anomolite, It new species re­
something of the sculptures brought front Nineveh, but cently described by Prof. G. A. Konig, of the University 
I was astonished, almost awe struck, at the sight of of Pennsylvania ; troostite, jeffersonite, blood· red zinc· 
those mighty images which mingled with the visions of ite, etc. Cacoclasite, a new species in fine crystals, as­
the Hebrew prophets. I did not marvel more at the sociated with pink titanite, comes from the same region, 
skill and labor expended upon them by the Assyrian as do the remarkable crystals of apatite . •  These are 
artists than I did at the enterprise and audacity which among the finest specimens ever seen, and associated 
had brought them safely from the mounds under which with them are the brilliant twin zircons. From the  
they were buried to the light of  day and the heart of  a apatite are manufactured hypophosphites to  stimulate 
great modern city. the appetite and superphosphates to grow wheat and 

I never thought that I should l ive to see the Birs corn. 
Nimroud laid open, and the tablets in which the history The last case devoted to the South Atlantic coast re­
of Nebuchadnezzar was recorded spread before me. gion contains amethysts, sapphires, aquamarines, tan­
The Empire of the Spade in the world of history was talite, gummite, and uranolite, huge sheets of mica, 
founded at Nineveh by Layard, a great province added etc. 
to it by Schliemann, and its boundary extended by Next to the wall opposite is a very extensive collec­
numerous, explorers, some of whom are diligently at tion, illustrating the mineralogy of Pennsylvania, 
work at the present day. I feel very grateful that which, besides the well-known coal , iron, and other 
many of its revelations have been made since I have ores that have made the State famous, includes very 
been a tenant of the traveling residence which holds so extraordinary specimens of the rare mineral brucite, 
many secrets in its recesses. There is one lesson to be from which the medicine Epsom salts may be made; 
got from a visit of an hour or two to the British diaspore in fine crystals, corundum for polishing pur­
Museum-namely, the· fathomless abyss of our own poses, chromite for producing brilliant yellows, etc. 
ignorance. One is· almost ashamed of his l ittle paltry Adjoining, in cases and drawers, are the college and 
heartbeats in the presence of the rushing and roaring educational collections, indispensable for the studies of 
torrents of Niagara. So if he has published a little mineralogy, geology, and chemistry. 
book or two, collected a few fossils, or coins, or vases, The collection of American geological surveys and 
he is crushed by the vastness of the treasures in the other scientific works is very extensive, over fifty vol­
library and the collections of this universe of know- umes frOIn Pennsylvania alone being shown. We have 
ledge. devoted so much space to the description of the exten-

I have shown how not to see the British Museum. I sive exhibit made by Mr. A. E. Foote, of Philadelphia, 
will tell how to see it. Take lodgings next door to it-, that we can only refer to the minerals shown by Kan­
in a garret, if you cannot afford anything better-and sas and other State!>, by the Denver and Rio Grande 
pass all your days at the museum during the whole and C. ,  B. , and Q. railroads, and by various mining 
period of your natural life. At threescore and ten you companies.-:---Nature. 
will have some faint conception of the contents, sig- ••••• 
nificance, and the value of this great British institution, 
which 'is as nearly as any one spot the namd vital of 
human civilization,  a stab at which by the dagger of 
anal'chy would fltly begin the reign of chaos.-Oliver 
Wendell Holmes, A.tlantic Monthly. 

Minerals at the AlDeriean Exhibition, London. 

One of the most conspicllous features of the American 
Exhibition is the remarkable collection of minerals 
brought o ver and exhibited by Mr. A. E. Foote, of 
Philadelphia. Many of the specimens, which are ex­
tremely fine, have been obtained during collecting ex­
peditions undertaken by Mr. Foote himself, and several 
new species and varieties have been made known to 
science through his indefatigable labors. 

The centrai feature is a hexagonal pavilion covered 
with mica, and surmounted by a lllode1 of a snow crys­
tal. Each side of the pavilion is devoted to a separate 
mineral region of the North American continent, ex­
cept the first, which is filled with a collection of gems 
and ornamental stones. Here are rough and cut speci­
mens of a precious ruby, topaz, opal, william site, with 
examples of malachite and azurite beautifully ban ded 
and taking a fine polish. 

A lapidary who has had several years' experience in 
making rock sections for the British Museum is con­
stantly employed close by. 

Minerals from the region near the Pacific coast come 
next. Wulfenite, a rare species, some of the finest 
specimens ever seen, is here exhibited in large groups of 
orange-red crystals ; also brilliantly red vanadinites 
and large brigbt crystals of chessylite or azurite asso­
ciated with velvet tufts of malachite. All these are 
from the marvelous country that Humboldt called New 
Spain. The deep red garnets from Alaska in their 
somber settings of gray mica-schist are especially note­
worthy. Among the minerals of the Rocky Mountain 
region are wonderful crystals of the green Amazon 
stone ; ore from, the famous Bridal Chamber at Lake 
Valley, New Mexico, so rich that the heat of a match 
will cause it to melt and fall in drops of nearly pure 
silver. A space the size of a moderate sized room pro­
duced about £100,000. The precious turquoise comes 
from Los Cerrilloz, New Mexico, where Montezuma got 
his chalchuhuitls that he valued above gold and silver. 

How to Act at a Fire. 

In a lecture before the Society of· Arts, London, Mr. 
A. W. C. Ghean gave the following concise and simple 
directions how to act on the occurrence of fires. Fire 
requires air; therefore, on its appearance every effort 
should be made to exclude air-shut all doors and 
windows. By this means fire may be confined to a 
single room for a sufficient period to enable all the in� 
mates to be aroused and escape ; b ut if the doors and 
windows are thrown open; the fanning of the wind and 
the draught will instantly cause the flames to increase 
with extraordinary rapidity. It must never be forgotten 
that the most precious moments are at the commence- . 
ment of a flre, and not a single second of time should 
be lost in tackling it. In a room, a table cloth can be 
so used as to smother a large sheet of flame, and a 
cushion may serve to beat it out ; a coat or anything 
similar may be used with an equally succesl!ful result. 
The great point is presence of mind-calmness in dan­
ger, action guided by: reason and thought. In all large 
houses, buckets of water should be placed on every 
landing, a little salt being put into the water. Always 
endeavor to attack the bed of a fire; if you cannot ex­
tinguish a fire, shut the window, and be sure to shut 
the door when making good your retreat. A wet silk 
handkerchief tied over the eyes and nose will make 
breathing possible in the midst of much smoke, and & 
blanket wetted and wrapped around the body will en­
able a person to pass through a shAet of flame in com­
parative safety. Should a lady's dress cll.tch fire, let 
the wearer at onee lie down. Rolling may extinguish 
the fire, but if not, anything (woolen preferred) wrapped 
tightly round will effect the desired purpose. A burn 
becomes less painful the moment air is excluded from 
it. For simple burns, oil or the white of egg can be 
used. One part of carbolic acid to six parts of olive oil 
is found to be invaluable in most cases, slight or severe, 
and the first layer of l int should not be removed till 
the cure is complete, but saturated by the application 
of fresh outer layers· from time to time. Linen rag 
soaked in a mixture of equal parts of lime water and 
linseed oil also forms a good dressing. Oommon whit­
ing is very good, applied wet and continually dampened 
with a sponge. 

'rhe Indians still make long pilgrimages for the sacroo .. I • I .. 
stone. ENAMELRD or glazed bricks, for outside or interior 

Most striking among the minerals of the Mississippi decoration, are made by applying to·the surface'a flux, 
Valley and lake region are the blendes and galenas which, during the burning, causes the silex to melt 
from Southwest Missouri, a district that now produce!! and form a vitreous covering. Such flux is easily 
over one half of all the zinc mined, in the world. It W8.s colored, and thus' very beautiful fancy bricks pro. 
formerly so abundant that farmers built their fences duced. 
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A LOW PRESSURE BOILER FOR STEAM HEATING. 

A boiler of simple construction, designed to be very 
economical of fuel, and more especially intended to 
serve for steam heating 'purposes, is shown in the ac­
companying illustration, and has been patented by 
Mr. James S. Priest, of Manayunk, Philadelphia, Pa. 
Within the main inclosing case is arranged a crescent­
shaped boiler and crescent-shaped fire chamber, the 
latter extending back about mid way of the lower half 
of the boiler proper and also projecting forward beyond 

PRIEST'S BOILEB FOR STEAM HEATING. 

the front end of the boiler. The boiler proper nas two 
series of flues, one series extending direct from the fire 
chamber through the lower portion of the boiler to a 
rear chamber, as shown in dotted lines, and the 
other series extending from this rear chamber to the 
front, whence the products of combustion pass rear­
ward over the boiler to an exit flue. The crown sheet 
of the fire cham bel' has a n umber of copper plugs, so 
that the heat will be more quickly tI"ansmitted to the 
water within the boiler. In the back wall of the boil­
er case is a doorway, normally closed, similar to one 
shown in front, to give access to the flues 
for cleaning them. 

• I •• " 
AN IMPBOVED PULVERIZING ATTACHMENT 

FOB SEEDEBS. 

A device for thoroughly pulverizing and 
breaking all clods andJuIllps i n  the ground 
passed over by a seeder is shown in t.he ac­
companying illustration. Upon the seeder 
beam is clamped a segmental rack, its lower 
portion affording a bearing for a short shaft 
which carries a rigidly connected arm sup­
porting a sectional hub, in which are fixed 
radially extending curved blades, while inte­
gral with this shaft and arm is a nearly 
vertical lever held at snch angle as may be 
desired by moving a pin in the segmental 
rack. The u pper ends of the blades are 
made substantially in the form of sectors, so 

.that when a series of blades are inserted in 
tl)f' hub sections their approaching edges 
will abut the one against the other, as shown 
in Fig. 1, a single blade being represented in Fig. 3. 
The preferred way of making the short shaft, wheel 
shaft, arm, and lever, all cast in one piece, is shown in 
Fig. 2. Just to the rear of the journal of the sectional 
hub is mounted a cultivator shovel, the ".standard of 
which, with a rearwardly extending bl'</.�E', is held to 
the beam by side clips, their forward retaining bolt 
being above and their rearward retaining bolt.below the 
beam. The clip on the side of the beam next the pul­
verizer blades. is made with an extension, by which it 
is .carried toward the blades and then down and to 
the rear in a vertical plane substantially parallel with 

i. 

TOBGERSON'S PULVE�IZING ATTACllMENT FOB 

SEEDEBS. 

J titufifit �ttttritau. (SEPTEMBER.24, 1887. 
the edges of the blades, thus forming a clearer for A CONVENIENT HOLDER FOB BIBBONS, EDGINGS, ETC. 

them. A simple and inexpensive device for holding ribbons 
For further particulars relative to this i.nvention or like narrow fabrics within a case, secure froni injury 

address the patentee, Mr. Anthony Torgerson, Barnes, by dust and light, and so as to allow ready inspection 
Barnes County, Dakota '1"'1'. or sale of the goods, is shown in the accompanying iI-

------04 ......... �I ..... _----- lustration, and has been patented by Mr. George A, 
AN IMPROVED ADJUSTABLE SCHOOL SEAT. Loyd, of Loveland, Col. The case has one fixed head, 

A school seat in which the seat and back, as well as the other head having pins which enter open slots in 
the foot rest, are adjustable to suit the size or height of the edge; and the spool on which the ribbon is wound, 
the scholars is shown. in the accompanying illustration. either with or without a measuring tape or band be� 

The seat may be of a length to accommodate tween its coils, is provided with an axial 6haft, on one 
one or more scholars, and may be constructed end of which is a crank arm, that may be folded down 
of wooden slats secured upon metallic frames, flat when not in. use, as shown in the sectional view; 
or it may be made of wood in the form shown Fig. 2. The other head of the case is provided with a 

in the two smaller figures. The uprights are bail, wire, or handle, which may be folded down. The 
made with brackets projecting forwardly from 
their upper corners, and having a series of steps 
on their inner sides. The rear corners of the 
sides are likewise constructed with forwardly 
extending guide arms or brackets. The lower 
front corners of the seat frame are adapted to 
rest upon the steps of the uprights, while their 
lower rear corners have laterally extending 
studs or lugs adapted to rest in notches in the 
rear side of a slot formed in a lever pivoted to 
the outer side of each of the uprights, these 
studs bearing against the forwardly projecting 
guide arms, and preventing the seat from slid­
ing backward off the steps. The back is secured 
to the upper ends of the side levers, which are 
thereby connected and braced. The front sides 
or edges of the uprights have steps adapted·t? 
support the inner ends or edges of the foot 

boards or rests, the front or outer edges of which are 
supported in a series of n otches formed in brackets 
attached to the desk standards. With this construc­
tion, as the seat is raised or lowered, the back is simul; 
taneously thrown in a rearward or forward direction. 
To raise the seat, it is only necessary to move the lugs 
into a higher notch in the side levers and then raise 
the front ends of the frames to a correspondingly 
higher step, when the seat will be firmly held until its 
rear edge is again raised for the purpose of placing it 
at a different height. 

PEDERSEN'S ADJUSTABLE SCHOOL SEAT. 

This invention has been patented by Mr. Joha.nnes 
Pedersen, of Copenhagen, Denmark, and further· in­
formation relative thereto may he obtained of Mr. 
Robert Richardi, P. O. box No. 773, New York City. 

••• I • 
The POSSible COD..eqnence8 of'V.lolI( Natnral Ga •• 
A writer in the Cincinnati Commercial Gazette says 

that two hundred years ago, in China, there was j ust 
such a craze about natural gas as we have in this coun­
try to-day. Gas wells were sunk with as much vim 
and vigor as the Celestials were capable of, but owing 
to a gas explosion that killed several millions of peo­
ple and tore up and destroyed a large district of coun­
try, leaving a large inland sea, known on the maps 
as Lake Foo Chang, the boring of any more gas wells 
was then and there prohibited by law. It seems, ac­
cording to the Chinese h istory, that many large and 
heavy pressure gas wells were struck, and in some 
districts wells were sunk quite near to each other. 
Gas was lighted as soon as struck, as is done in 
this country. It is stated that one well with its un­
usual pressure, by induction or back draught, pulled 
down into the earth the burning gas of a smaller well, 
resulting in a dreadful explosion of a large district, de. 
stroying the inhabitants thereof. Lake Foo Chang 
rests on this district. The same catastrophe the writer 
thinks is imminent in this country unless the laws re­
strict further developments in boring so many wells. 
Should a similar explosion occur, there will be such 
as· upheaval as will dwarf the most terrible earthquakes 
ever �nown. The country along the gas belt from 
Toledo, through Ohio, Indiana, and Kentucky, will be 
ripped up to tl}e depth of 1,200 .to 1,500 feet and flopped 
over like a pancake; leaving a chasm through which 
the waters of Lake Erie 'Will come howling down, filling 
the Ohio and Mississippi valleys and blotting them out 
forever. 

1. 2. 

LOYD'S BIBBON HOLDEB. 

outer end of the ribbon is passed through a guide slot, 
where it is held in position to show the goods by a 
spring clamp, attached to a short elastic plate, soldered 
or otherwise fastened to the face of the tube. 

.,.,. 
The Glasgow International Exhibition. 

In th� last issue of this paper, page 182, a r�sum� of 
the industries to be represented at the above exhibition 
was amply set forth. We have now to call attention 
to an advertisement on another page, giving further 
information of importance to those contemplating the 

exposition of their wares. From the pro­
spectus before us, it is evident the Scotch 
people intend their exhibition shall not be 
behind any of their neighboring countries 
in point of size or interest. It is importaut 
that those intending to exhibit should apply 
for Spacllwithqllt,delay, as the limit oJ time 
for applications for space is set for Novem­
ber 1 next. It has been suggested that 
those industries which are to be represented 
in the Paris International Exhibition of 
1889 might be readily transferred from Glas­
gow to Paris, after the closing of the Scotch­
men's exhibition. 

A BEADY-RECKONING COIN PACKAGE. 

A coin package w hich may be depended 
upon to hold an equal and exact number of 
coins of the same denomination in a given 
space, so that the coins may be viewed and 
counted without opening the packag<l, is re­
presented in the accompanying illustration. 

It is made up of a series of packages, each having slits in 
its side, and with covf'ring and uniting flaps, the latter 
made integrally with the body of the package, and each 
lapping the fellow or companion package of the series. 
The fact t:Q.at coins are never so abraded by wear as to 
allow room for one more in such spaces as are assigned 
in this package renders it practically a self-counter, in 
which there can be no danger of "shorts" or " overs," 
and its convenient shape admits of thus uniting several 
packages of the same or of different denominations into 
one compact bundle, and of dividing them at pleasure, 
the different parts still remaining intact. For furt.her 
information, address the patentee, Mr. George L. Cast. 
ner, care of Hartmers & Co. ,  Memphis, Tenn. 

CASTNEB�S COIN PACKAGE. 
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SPLENDID WORK DONE BY RUBBER BELTS. 

. The high standard of efficiency which can be realized 
by the employment of strictly first-class rubber belts 
is .  now receiving merited recognition from users who 
have had them in severe service for many years, and 
whose experience cannot fail to be of value to all mill 
owners and furnishers of factory equipments. In the 
matter of simple tensile strength, the superiority of 
these belts has long been conceded. In ordinary work, 
however, this consideration is practically of far less 
importance than that of h aving a belt 
which will hug the pulley tightly, or with 
which there will be no ., slip." In this par­
ticular, whether the pulleys used be of the 
ordinary iron pattern or whether they be 
covered with leather, rubber, paper, or other 
material, the rubber belt has incontestably 
the advantage, as it will never .slip under 
any service to which a belt of nearly suit­
able size for the power required can be sub­
jected, whether the pulleys be covered or 
not. The slipping of belts is one of the 
most troublesome incidents in mallY shops, 
and it is not infrequent to find mechanics 
rubbing them with beeswax, resin,  and other 
substances, to prevent slipping. This should 
ne\'er be done with any kind of belt ; but 
where a rubber belt is used, the slipping, 
which affords a temptation to resort to such 
expedients, does not occur. 

In the accompanying illustration we show 
two large belts of this kind recently com­
pleted by the New York Belting and , Pack­
ing Company, each of them nearly half a 
mile long. These belts were sent to West 
Superior, Wis. , and each of t.hem weighed 
11,000 pounds. Had they been made of leather, they 
would have required at least 500 selected hides to 
manufacture each one of them. At the same time the 
company also furnished a driving belt 52 inches wide, 
eight-ply, 298 feet long, and Weighing 4,000 pounds. 

In the larger picture may be seen a belt 2,700 feet 
long, recently made for the Pennsylvania Railroad 
Company, and in use in one of their grain elevators in 
Jersey City. This belt is used to convey grain from 
one end of the immense building to another, the grain 
being delivered upon the belt from another belt, and 
being taken off by a simple  form of guide arm at any 
portion of its length, as well as at the end, and con­
ducted into chutes for delivery to vessels at the dock. 

J1"he belt ' runs on small rollers, and there is a !'imple 
(ol'ln of tightener at the ends, by which it can be readi­
ly kept straight and even. In making conveyer belts 
of this description the company has long held a lead­

'ing place, the superiority 
of such belts in point of 
economy, as well as of effi­
ciency, being equally pro­
nounced. 

cJtitutifit �1Utri'IU" 
practical gauge of the character of its manufacture. The 
great tensile strength of rubber belting is due to its web 
of heavy cotton duck, the rubber being driven through 
and through its meshes by powerful machinery. The 
fabric used for this· purpose is made expressly for the 
company by Brinckerhoff, Turner & Co. , of New York, 
and has Illore than double the strength of the heavy 
cotton duck used for sails of ships. The preparation 
of the rubber itself is, however, a long and very elabo­
rate process, in which the presen.t manner of working 

LARGE RUBBER BELTS. 

has only been reached after years of experiment. The 
sulphur to be used in the vulcanizing is carefully test· 
ed and weighed, as are also the different metallic 
oxides, making a semi·metallic compound, which gives 
the surface of the belts a hi�h degree of firmness, while 
there is yet sufficient elasticity to allow of their hug­
ging the pulley closely, and enables them to resist a 
high degree of heat, so that their surfaces may not be 
injured hy friction. The several thicknesses of rubber­
impregnated duck which go to make the several 
weights of belts are so arranged, by the folding over 
of the outside strip, as to present .a perfectly even and 
half round edge, and then passed between powerful 
heated rollers. Subsequent to this the large belts are 
finished in an immense steam 'press, said to be the 
largest of the kind in the world, and calculated to 
completely take the " stretch " out of the largest sized 
belt. The press will take a belt six feet wide and fif-

'195 
teen feet of its lengt.h, steam being let into its bed and 
platen so that the temperature can be readily regulat­
ed, and the pressure and ' heat applied while the belt is 
under the full tension of the heaviest strain it may be 
desired to put upon it, thus setting its fibers as compact­
ly as they are formed in a steel spring. The company 
owns the patent for this stretcher, in com bination with 
the press, as well as many other patents of great value 
in the business. 

The principal factory of the company, and the old-
est one engaged in the rubber business, is at 
Newtown, . Conn. , although · they have 
another one at Passaic. The offices, sales­
room, and warehouse are at No. 10 Park Row, 
New York City. John H. Cheever is the 
treasurer of the company and general man­
ager of the business. 

-_ .. 
Tyndall on Lightning Ro d". 

Professor Tyndall, in a letter on lightning 
conductors, points out that the- abolition of 
resistance ' is absolutely necessary in con­
necting a lightning conductor with the 
earth, and this is done by closely embed­
ding in the earth a plate of good conducting 
material and of large area. The largeness of 
area makes atonement for the imperfect,con­
ductivit.y of earth. The plate, in fact, con­
stitutes a wide door through which the elec­
tricity passes freely into the earth, its dis­
ruptive and damaging effects being thereby 
avoided. A common way of dealing with 
lightning conductors adopted by ignorant 
practitioners is, Dr. Tyndall remarks, to 
carry the wire rope which forms part of the 
conductor down the wall and into the earth 

below, where it ends without any terminal plate. 
Such a " protection " is a mockery, a delusion, an d a 
snare. Some years ago a rock lighthouse on the Irish 
coast was struck by lightning, when he found by the 
engineer's report that the lightning conductor had 
been carried down the lighthouse tower, its lower 
extremity being careful ly embedded in a stone per­
forated to receive it. If the object had been to invite 
the lightning to strike the tower, a better arrange­
ment could hardly, he believes, have been adopted. 
He vetoed the proposal to employ a chain as a pro­
longation of the conductor, as the contact of link with 
link is never perfect. 

A Simple Test oC Kero8ene Oil .  

Take a n  ordiIlary pint tin cup. Fill i t  within an inch 
of thfl top with water warmed to the temperature of 
1 200 F. Pour on this water three or four tablespooll-

fuls of the oil to be tested . 
Stir the oil and water to­
gether, and wait a short 
time, say a minute or t wo, 
for the oil to collect on the 
top. Try the thermometer 
again, and if the tempera­
ture is more than one de­
gree from 120· F. , add a l it­
tle cold or hot water, as the 
case may be, so as to bring 
the temperature to within 
one degree of 1200 F. Then 
stir again and give time, 
aR before, for the oil to 
come to the top. Now 
apply a burning match or 
lighted taper on a level 
with the top of the cup, 
say within half an inch of 
the oil. If within 0 n e 
second no flash occurs, the 
oil is reasonably s a f e ; 
otherwise, it is unsafe. 
Purchase four or five gal­
lons of oil at a time, and 
apply this test at each pur­
chase.-Bulletin N. O. Stqte 
Boa1'd of Health. 

... . . . 

Graphitic Carbon •. . 

Perhaps the most im­
portant consideration of 
all to be taken into ac­
count in fitting up ma­
chinery is to have the 
plant �o provided with 
power that there shall be 
no .. breakdowns." Such 
mishaps necessitate the 
waiting of workmen in  
time they are paid · for, as 
well as delay of the work, 
and involve an increased 
expense in the cost of pro­
dUction,  which is seldom 
estimated at its true im­
portance. In fact, there is 
no room allowed at all for 
such an item of cost with 
the cloSQ figuring practiced 
in many of our large in­
dustries at the present day, 
although it occurs with 
more or less .frequency in 
every business. As touch­
ing this point, the com­
pany last year received a 
highly significant testi- . 
�onial of the durability of 
one of their belts under 
4eavy service. It was a 
main 'driving belt, 48 in. 
wide and 320 ft. long, six­
ply, used in Central eleva­
tor .. B," Chicago, and had 
been in . constant service ' 
from September, 1869, until 
April, 1886, a period of six­

:teen.. years and s e v e  n 
m o n t h s .  The uninter­
rupted use for so long a 
period of so . large and 
heavy a driving belt af­
lords thtl 1> � .I'I t possible A BIG GRAIN ELEVATOR BELT MADE BY THE N. Y. BELTING AND PACKING CO. 

Mr. H. Warren has suc­
ceeded in producing a very 
dense graphitic carbon for 
incandescent electric light­
ing by passing the electric 
discharges from an induc­
tion ·coil between two elec­
trodes inclosed in a vessel 
containing illuminating 
gas. The graphite forms 
at the negative electrode 
and gradually elongates 
toward the . positive pole. 
This carbon burns in oxy­
gen without leaving any 
residue. - Annales Indus­
trielles. 
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Stove Bronzes and Tiles. 

An unusually large num ber of stove dealers from 
out of town, says the Mail and Express (New York), 
have been in the city the last few days purchasing 
their fall supplies. There is the liveliest sort of a craze 
for stoves ornamented with fancy t iles and bronze 
images. 

" Why, the stove has now got to be as ornamental as 
any other part of the house," said Mr. Henry Gleason, 
an activ� member of the Republican Club, who has 
made the s�bject of stove decoration a special study 
for years, •• and the consequence is that just now all 
the manu facturers are doing their best to get ahead of 
one another in this matter of stove decoration. The re­
sult will be to put on the market this fall stoves that in 
ornamentation will surpass anything ever before made. 
You remember when Oscar Wilde was here, about six 
years ago ? Well ,  the change began then, and was 
caused by his criticising our stoves and calling them of 
a pump log style, decorated with funeral urns. The 
sam e  year a company was started to make tiles and 
bronzes for stoves, and the resuit is seen to ·day in a 
complete revolution in the stove trade. Now the 
manufacturers are seeing who can turn out the most 
giddy stove. '.rhey are putting lots of money in it too. 
Many recent models are from plaster casts, and I know 
of complete sets of castings that cost $10,000 and 
$16,000 each. "  

Among the bronze figures that are the rage for stoves 
are Roman warriors, gladiators, Knights of the Red 
Cross on horsehack, Charles V. ,  Joan of Arc, which is a 
great favorite, and many " Mikado " characters. One 
of the favorite pieces is the " The Flut'e Players, " which 
was modeled aHer the original in the Stewart collec­
tion. The figure is placed on the top of the stove, and 
does away wholly with all suggestion of the " funeral 
m·n. "  All these bronzes are so tastefully got up and 
look so much like the real article that, as a rule, they 
are taken from the stove and used as mantel ornaments 
duri n g  the summer. 

Another reason given why they are so greatly in 
favor is that a system has been discovered here for 
making them very cheaply. Sometimes the models 
are designed in this country, but in most cases an im­
ported French bronze piece is bought and used as  a 
model. This costs perhaps $10. The purchased model 
is divided i nto pieces with the aid of a blowpipe, and 
a separated plaster cast is made of each piece. This 
is done because it is impossible to cast cheaply the 
entire figure in one mould. From these plaster casts 
brass moulds are made, which, when finished, are 
given to the casters. Then begins the work of mak� 
ing the figures. One caster has, for example, the 
mould of the left arm, another that of the right arm, 
and so on until all parts are distributed. The different 
casters fill their ladles with molten spelter, each ladle­
ful being enough to make a number of casts. Hold­
ing the mo�ld in his left haud, which is protected by 
a covering of heavy cloth, the caster quickly pours 
the spelter . through a funnel-sbaped orifice at one 
end of the mould, until the latter is filled. As soon 
as the mould is filled the spelter is poured back into 
the ladle, leaving a thickish shell clinging to the inside 
of the mould. With a single blow the latter is opened, 
and out drops a com plete cast of silvery-looking metal, 
the entire operation not having taken more than five 
seconds. The pieces are then taken to the trimmers, 
who, with machinery, cut away the uneven edges. 
Next the pieces are carefu lly joined and solder�d by 
expert workmen. The next operations are " buffing " 
or smoothing the surface, which is done wi tl). a mixture 
of grease and find 8and, and " washing, " which is to 
dip the figure in potash and then wash it. Then the 
figure is ready for the plater, who gi ves it a wash in 
brass, copper, 01' other solutions, after which the fin­
ishing touches al'e put on, and it is ready for the 
l I Iarket. The figure can be sold for $1, with a rea­
sonable profit left for the manufacturer. 

It is estimated that of tiles to be used in decorating 
stoves, 1I10re than one million will be sold this year. 
They are made in all tints and sizes, and in colors the 
American make now exceeds both the French and the 
English. More than 300 designs have recently been 
made up here, including romantic and ideal heads and 
scenes, warriors, celebrated people, flowers, etc. , and 
the like. They are placed on all possible parts of the 
stove, and are particularly effective on the doors and 
open work ;tround the Center. Small tiles are also put 
on the knobs of the doors, and it is even beginning to 
be the thing to ornament cooking stoves and ranges 
in this fashion. 

The clay used in making these tiles must be white, 
hard, strong, and of uniform shrinkage. To get this a 
mixture is prepal'ed and ground to dust, the clear 
whiteness of which is dne to the presence of North 
Carolina china clay. This dust is dampened and the 
clay is then ready for the press. This is an upright 
affair, with a long lever or a wheel operating a screw 
press. The lower end of the ,,"crew carries a die plate, 
and the bed has a matrix. From a box at his hand the 

, operator takes a scoopful of the dampened clay d ust, 
:!ills the matrix and evens it off. A turn of the wheel 
is made, and the die imprints itsel f sharply and firmly 
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into the clay. The tile is now perfect in shape. Air : said the perfume growers and distillers on the Mediter­
drying for several days comes next, to evaporate all " ranean coast attribute their success not less to the pe­
moisture, after which the clay becomes suf.iciently culiar climate of Provence than to their knowledge of 
hard to be handled without breaking. Before being I every detail of the industry, a knowledge acquired by 
placed in the kiln, for the pring process, the air-dried more than a century of experience, and transmitted 
tiles are packed in earthenware boxes called saggers. from generation to generation. One essential principle 
which are tightly closed to preserve their contents in perfume culture is tha.t all fancy and .. improved " 
from discoloration. When packed the saggers are car- varieties of flowers are discarded, and the natural, 
ried into the kiln and built up in rows, tier above tier, simple, old-fashioned kinds are exclusively grown. 
until the entire kil n is filled. Then the door is built '1'he roses on the slopes of Seillans are the common 
up with fire brick, the interstices are filled with clay, pink ones, and the single wild violet is preferred to all 
and the fires are started. After the firing is completed the larger artificially developed varieties. Only the 
the tile is ready for glazing. A glaze is, in fact, a coat- white jasmine is used, the yellow and less fra�rant va­
ing of glass. After being ground to dust, the glaze is riety appearing to be either discarded or unknown. 
mixed with water and applied with a brush, or the tile Jasmine plants are set in rows about ten inches apart, 
is dipped in it. After this comes the fi nal firing in a and are closely pruned. Roses are gro wn on the lower 
lllufHed kiln, heated by radiation. This process lasts terraces, and are also cut low, and the ground between 
four days, and then the tile is ready for use. the plants heavily manured. After the rO<les have been 

.. . . 1 .. gathered, the stern is cut to within a few illches of the 
Flower Farming and PerCume Manu CaetDre In ground to preserve for the next season the entire vigor 

Southern France. of the plant. 
For nearly II. century the culture of flowers on mJarge During the harvest season traders or .. middle men " 

scale and the manufacture of perfumes and eSEe�es go through the country every day with wagons collect­
have formed a special and lucrative industry in South- ing flowers from the farms, for which they pay prices 
ern France. The principal district in which the manu- varying according to the extent. of the crop and the 
facture is carried on is at Grasse, in the department of demands of the market. Their loads are hurried to the 
the Alpes MA.ritimes ; but it is also conducted on a nearest manufacturer, and delivered wh ile the flowers 
more or less extensive scale at Sommieres, Nimes, are still fresh and cri sp. The flowers are usually 
Nyons, and Sei llans. The des{'riptions of flowers prin- gathered in the morning, as soon as possible after the 
cipaUy grown, and their season of harvest, are the dews of the preceding night have disappeared. The 
violet, jonquil, and mignonette, which are usually manufacture of perfumes incl udes the making of 
gathered in February, March, and April, although, in pomades and oils by the process of absorption, and of 
mild, moist winters, the violets commence as early as essences and essential oils by distillation. Every com­
December ; roses and orange blossoms, with thyme and plete establishment is provided with apparatus for all 
rosemary, in May and June ; jasmines and tuberoses in these processes. Pomades are the commercial vehicles 
July and August ; lavender and spikenard in Septem- for absorbing and transporting the perfumes of the 
ber ; and the acacia in October and November. The jonquil, tuberose, jasmine, and other species of flowers. 
flower harvest covers, therefore, about three-fourths of A square frame or chassiy of whitewood, about twenty 
the year, but the season of greatest activity is May and inches by thirty in size, is set with a pltne of strong 
June, when the roses and orange blossoms are gathered. plate glass. On either side of the glass is spread a thin 
Thyme, rosemary, and lavender are among the minor even layer of grease-two parts lard to one of tallow­
products grown princi pally by small farmers of the which has been purified and refined by previous boiling 
grape and olive, who have at home the simple ap- and straining. Thus prepared, the frames are piled up 
paratus for distilling the flowers, and they produce a in ranks, six or seven feet high, to await the season of 
more or less inferior class of essences, which are used each special flower. When the blossoms arrive, the 
to dilute and adulterate the superior essences pro- petals are picked from the stern, and laid so as to, cover 
dueed at the large establishments in towns and villages. the grease in each frame. These being again piled so 

Consul Mason, of Marseilles, i n  a recent report upon as to rest upon their wooden edges, which fit closely to­
flower farming in Southern France, says that the con- I gether, there is formed a species of tight chambers, the 
ditions of indust.rial success in flower growing can be I floors and ceilings of which are of grease, exposed to the 
best studied by a specific example, and he quotes the perfume of the Hower leaves within ; the grease absorbs 
case of a plantation at Seillans in the department of the perfume, the spent flowers are removed daily and 
the Var. This farm is about twenty-three acres in ex- fresh ones supplied, and this process goes on from two 
tent, and is situated on the southern slope of the hills, to four or five months, according to the desired 
about 2, 000 feet above the level of the Mediterranean, strength of the pomade, which, when sufficientfy 
and at a distance of twenty miles from the coast. The charged with perfume, is taken from the glass with a 
calcareous soil was originally naturally poor and thin, wide, thin spatUla, and packed in tin cans or stagnons 

and the olive trees, which had occupied the ground for for export. By these methods the delicate odors of 
a century or more prior to 1881, yielded but scanty and flowers are extracted, and retained for transport to dis­
unsatisfactory returns. The slope of the surface was tant m arkets, where the grease, being treated with 
so steep that the waters of a spring which flows from alcohol, yields the perfume to that stronger vehicle, and 
the rocks above the track could be but imperfectly produces the floral waters and extracts of com merce. 
utilized for '  irrigation, and the land was regarrled as .Qj;>arse pomades are made by boiling the flowers in the 
practically worthless. In 1881 the proprietor caused grease, and subjecting the residue to pressure. The 
the olive trees to be removed, and the land prepared for ! spent pomades are used for toilet purposes and in the 
flower culture. The groun:! was first dug up to a depth manufacture of fine soaps. 
of four feet, the larger stones removed and bu ilt into The process of preparing perfumed oils involves the 
sustaining walls for the terraces into which the sur- same principle, except that instead of solid grease, su­
face was divided and leveled. Along the upper margin perfine olive oil is used. With this oil, pieces of coarse 
of each terrace a shallow ditch was cut, connecting cotton fabric are saturated, which are then spread u pon 
with transverse channels which supply the spring water I wire netting frallied in wooden chassis about three feet 
for irrigation. The abruptness of the slope will be in- by four in size. The flowers are spread upon the satu­
dica.ted by the fact that, on the tract of eighteen acres, rated cloths, and the frames piled one upon another, so 
the terrace walls required to produce a series of level that the perfume of the flowers is absorbed, as in the 
or gently sloping surfaces are over 2,000 yards in length. previous process. Essences and scents are produced by 
Thus terraced, the tract yielded about seventeen acres ordinary distillation, in which the flowers are boiled 
of prepared ground for planti llg. In the autumn of I with water i ll large alembics. The vapor carries off the 
1881,  45,000 tufts of violets and 140,000 roots of the perfume, and is condensed in adjoining copper tanks. 
white jasmine were planted. The following spring the Some of the retorts used for this purpose are of sufficient 
remainder of the ground was planted with roses, ge- size to receive at once half a ton of fresh flowers, with 
raniums, tuberoses, and jonq uils, and a laboratory the requisite water for their distillation. When scents 
erected for the manufacture of perfumes. The position are to be produced, alcohol is used in the d istilling tan k 
proved to have been well chosen, as the flowers grew i to receive the perfumes. By skill ful combinations of 
vigorously and well, and in 1885, the fourth year after ! the perfumes of different flowers, sometimes with the 
planting, this farm, which had previously yielded a I addition of chemicals, a large variety of scents, such as 
rental of £23 a year, produced perfumes valued at " patchouli," " jockey club," etc. , are prod uced at the 
£8,630, giving a net profit of £1,553. This is sufficient original laboratory. The work of the manufactories is 
to illustrate how lucrative flower farming may become largely done by women, who earn from tenpence to one 
i n  favorable districts and under good management. Rhilling for a day's labor of ten hours, and during the 

From observation at Seillans and in the neigh bor· busy season of roses and orange flowers, they earn half 
hood of Grasse, where perfum� flower growing i s  the ,  as much more by working until midnight, or even later. 
leading industry, Consul Mason says that the essential 

I
' -JoU1·. Soc. Arts. 

conditions appear to be an altitude of from five hun- ------........... 1 _ .... 1-4.------

dred to two thousand feet. Flowers grown on such Pneumonia. 

elevated positions are said to be richer in perfume than I It i s  generally supposed that pneumonia is due to the 
similar varieties which bloom in valleys and lowlands;  accidental penetration of specific microbes into the sys­
a soil rich in calcareous elements, a situation sheltered tem, but the 'observations of M. Jaccoud, a French stu­
from cold northern winds, and not subject to the white ! dent of the subject, show that th� disease really results 
frosts which in spring and autumn affect the damp low- from the development, under favorable conditions, 'of 
lands. In countries like Southern France, where the microbic germs permanently preeent in the system. A 
rainfall is always scanty, and often wanting entirely ehief condition of such development is a sudden chill. 
from May until Septelll ber, i rrigation is essential to the , which explains the frequent coincidence of lung affec­
culture of flowers as well as every other crop. It is tions with abrupt cbanges of temperature. 
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SelfalUendlnll Snake •• 
To the Edit01' of the Scientific .American : 

'-eitutifi t �ttJtritau. 
The tremble will cease when the tool is chilled about 
half through. Then put the tool from the brine into 
the oil and resin as quickly as possible, move it up and 
down gently for a minute or two, then drop it into the 
oil and let it remain until cold, then take out, brighten, 
and test the hardness with a small sharp file, and you 
will find that you have about the right temper required: 

necessary, and there is everY reason against making it 
and none in its favor. In machinery, the old adage of 
.. the last straw breaking the camel's back " is often too 
true. Once the limit of enduranee or resistance is 
reached, a small additional weight or speed is about as 
bad as a tornado or an earthquake. 

Another point that deserves attention is to_ guard 
against dropping anyt,hing between the perforat.ed ball­
ket and the outer shell. About three years ago a hor­
rible accident occurred in the lau ndry of a hotel, if we 
remember aright, at Lake Minnetonka, Minn. By the 
bursting of the extractor several persons were badly 
hurt, one of them fatally injured. The cause of the 
disaster was a mystery, and, of course, it was attributed 
to defective workmanship or inferior materials, and the 
manufacturer was severely blamed. In a short time, 
however, the truth leaked out: A girl had allowed a 
monkey wrench to slip down in the hollow space under 
the basket, and, being unable to reach it with her arm, 
had said nothing about it, fearing to receive a scolding 
for thEl loss of time that would have been required to 
take the extractor apart. Two or three weeks passed 
without the wrench being shaken or washed into the 
right position to cause a smash, but the time came at 
last, with the distressing result already mentioned. 
Therefore it would be only prudent to take all possible 
care to prevent monkey wrenches, or anyth ing else ex­
cept water, getting into the chamber.-National Laur.,­
dry Journal. 

• • • • • 

Croton Water, Ne'W York. 

In your Issue of the third instant, I observe an article 
on the " Glass Snake," or on one variety of that some­
what diverse species. My acquantance IS with a some­
what different one, which, so far as I know, is simply a 
Bnake, and not in any sense a lizard. I have seen many 
of them in earlier days here ; but never saw one more 
than about 18 inches long. They are very beautiful, 
being a kind of steel gray and black, iri: 'small broken 
checks on the back, with two slightly defined stripes 
along either side, so far back as the vital organs extend. 
But I believEl that you, like most scientific writers, are 
inclined to scout the idea of these snakes " putting them­
selves togAther " and crawling away after being broken 
in pieces. Now, facts are facts, no matter what philo­
sophy may say. About ten years ago I caught one of 
these reptiles, broke him in pieces from one to two 
inches long, from the anus to the tip of his tail-two­
thirds of the whole length of the way-then placed a 
cage over him so that he could by no means escape, 
and mistakes were impossible. Then, on returning to 
the place twenty· four hours after, the snake was there, 
sound and whole, in fuU len�th. On close ]xamination, 
however, I could see where most of the breaks had been, 
and the first section, about an inch and a half long, 
was not perfectly in place, so that the fine longitudinal 
lines of the figure were perhaps one-sixteenth of an 
inch out of the way. The remaining fractions corre­
sponded, not with that, but with the body. I did not 
know then that this putting together process was se­
riously controverted by scientific men, and supposed 
from previous careless experiments that it was only the 

For cast iron and brass you will require the tool much 
harder than you will for wrought iron. Large tools 
after remaining in the oil will sometimes draw the tem­
per a little more than required. If the oil commences 
to boil by the heat of the large tool, have a pail of boil­
ing hot water close ' to your oil tub, take your large 
mill or whatever kind of tool it may be, and immerse 
in the hot water for eight or ten seconds as near as you 
can judge, and then return it as quickly as possible 
back to the oil, and let it remain until the oil stops boil­
ing. We will suppose this to be a large mill cut on top 
and sides. If you are in a hurry for this tool, and can­
not wait until it  is quite cold in the oil, you may take 
it from the oil and put it over a clean slow fire and 
brighten a few of the teeth, and draw the temper at 
the same time to suit your work, then return again to 
the oil and let it remain un.til cold. It is the safest way 
to draw the temper on large tools a little on the out­
side at the same time the temper is drawing from the 
inside, but there is no occasion to draw the temper on 
most of your tools from the outside. With this process 
you will see that the temper is drawn from the inside 
of tools instead of the ontside-the old-fashioned way. 
By tempering tools in this way, YOIl have a soft·centered 
steel. The brine has hardened the tool so far as it is re-
quired to be hard, and the oil keeps it hard and allows The Croton water contains in 1 U. S.  gallon of 231 

the center or thick part to cool slowly. It will not cubic inches the following normal impurities : 

illiterate who doubted. OLIVER WHITE, 

Secretary of the Peoria Scientific Association. 
Peoria, Ill. , Sept. 6, 1887. 

throw your tool out of round, but will run on the cen­
ters as true as before it was hardened. Milling cutters, 
taps, and fluted reamers only require to be hard ou the 
�utting parts, and with this process you have just what 
you want, and you can anneal and harden thpm a dozen 

• , • , • times and never break thElm. The teeth will not crack 
AnneRlInll and TemperluIr Fine Tool.. off as they do in the old-fashioned way of hardening 

To the Editor of the Scientific A me1'ican : tools. 
Having had about twenty-five years' experience as Chipping chisels, after forged, should be heated slowly 

a tool maker, I feel confident that I can give some of' at least three inches from the cutting edge, to take off 
your readers a few good points' on annealing and tElm- the uneven strain caused by forging. Never hammer 
pering fi ne tools. a cold chisel after the red has disappeared, especially on 

I have occasion to visit the large railroad machine the edges. The corners will break off if you do. Im­
shops and other large shops that use large quantities merse in clean soft water about two inches, and move 
of fine steel tools, such as taps, fluted reamers, thread thEl tool up and down slowly, keeping the point in the 
cuttinn: dies, milling cutters, etc. , and I find that almost  water at least one and one-half inches, until the water 
all of them lose from ten to fifteen per cent of these will not hiss on the tool. Then hrighten and draw the 
expensive tools when they are first tempered, or as soon tool to a sky blue, then drop it into cold lard oil, and 
as they are put into use, and at least twenty-five per let it remain until cold. . 

GRAINS IN ONE U. S. GALLON. 
Soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0·326 
Potaeea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . . . . . . . 0'097 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'98� 
Magnesia . . . . . . . . . . . . . . . . . . . . . . _ _  . . . . . . . . . . : . . . . . . . . . . . . . . .  0'5� 
Chlorine . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'243 
8ulphuric acid (SO.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 322 
Si l ica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 0'621 
Carbonic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 '604 
Organic and volatile matter. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'670 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . 6'395 

One hundred mil lion gallons of this water are used 
daily in New York, in which are contained the follow­
ing quantities of the above mentioned substances in 
pounds and in tons of 2,000 pounds : 

IMPURITIES IN 100,000,000 GALLONS OF CROTON 
WATE R. 

Impurities. Pounds. 
Soda . . . . . . . _ . . . . . . . . . . . _ . . . . . . . . _ .  _ _  . . . . . . . . . . .  4,657 
Potasea . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . .  1,385 
Lime . .  _ . . . . . . . . . . . . . . . . _ . . . . . . . . . _ . . . . . . . . . . .  14,114 
Magnesia . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . 7.485 
Chlorine . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . .  . . . . . . . .  3,471 
Sulphuric acid . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . .  4,600 
Silica . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . .  _ . .  _ . . . . _ _  • 8,858 
Carbonic acid . . . .  . . . . . .  . . .  _ . . . . . . . . . . . . . . . . . . . 87,200 
Organic and volatile matter . . _ . . . . . . . • • • •  . •  . . . . 9,571 

Tone. 
2'319 
0'692 
7'038 
3'742 
1'785 

91,341 45'640 

As the average flow of the Croton River is 400,000.000 
gallons daily, there are 365,428 pounds, or nearly 183 
tons, of impurities carried to the ocean daily by a stream 
which does not receive any refuse from factories. 

.. . . , .. 

cent the second time they are hardened, and about fifty I.f a tap or any other fine tool should by chance get 
per cent the third time. To avoid this large loss and too hot or burnt, do not take the tool from the fire, but 
annoyance, have your steel annealed by the steel manu- shut off the blast. Get some rasin, put it on the tool 
facturers in short bars from five to six feet long, the freely, and let it remain in the fire ten or fifteen minutes, 
sizes you may want, and cut off the required length you oecasionally putting on the resin, and letting the tool 
may wish for your tools. This will save the forging cool down to a good cherry red, and then immerse as 
and consequently much expense, and your tools have above described, and your tool is as good as if it had 
not been overheated, and there i s .no uneven strain on not been overheated. I do not recommend overheat­
the tool. If your tool is of such a shape that you have ing steel. It should not be heated more than a cherry 
to have it forged, do not heat it too quickly, but rea for hardening, and should be heated in a furnace 
thoroughly aU the way through, Ij.Qd do not hammer if possible. If you have much tempering to do, it will 
nor bend the tool unless it is red hot. Do not hammer pay to have one built. A furnace suitable for heating 
cast steel after the red has all disappeared in any case. will cost about one hundred and twenty-five dollars. 
You may hammer blister and shear steel to refine it at Oil City, Pa. 

. 
C. B. HUNT. DensUles of Liquids. 

a black heat, but never do this with cast steel, for it will Many determinations of the densities of the l iquids 
cause your tool to spring or crack. Forged tools should Speed oC CentrlCUllal Extractor.. which so short a time back were only known as per-
be annealed and roughed out by planing or turning off Several instances are on rel.'ord of the bur8ting of ex- manent gases have been made, but until very J ateiy 
below the hammer marks, and then annealed again. tractors; and these accidents usnally entail not only it has been impossible to compare them, on account of 
This will avoid the springing when hardened. To an- the destruction of the extractor itself, but also damage the various conditions under which the experiments 
neal slllall sizes of steel, use iron pipes, plug up one end to other property and the infliction of serious, some- were made. But very recently Dr. Olszewski, to whose 
and fill up with the tools. Sift in fine charcoal dust, times fatal, injuries ' to persons. A prominent manu- elaborate researches on this subject we are already 
plug the other end, and heat it slowly until it is at a facturer of extractors stated to us that investigation greatly indebted, has succeeded in overcoming the 
good red heat all the way through, then bury it in fine into such mishaps has developed the fact that the ma- difficulties of comparison. Taking advantage of the 
charcoal or wood ashes. If you have not got the wood chines were usually run at ' an unnecessarily high rate very low temperature produced by the evaporation of 
ashes, use dry sawdust, and in a short time you will of speed, ranging up to 1 ,800 and even 2,000 revolu- liquid ethylene, he succeeded in fi nding not only the 
have the ashes and the most perfect annealing prepara- tions per minute. In order to ascertain what an ad- boiling point of the liquefied gases at the normal at­
tion in the world. Have this in a good tight iron box vantage, if any, is g!).ined by increasing the extractor's mospheric pressure, or very near to it, but also its spe­
with a close cover. For annealing such tools as taps, speed, experiments were carefully carried out under the cific gravity at this pressure. It is of course of par­
reamers, and milling cutter dies, etc. , use fine wood supervision of the gentleman alluded to. Batches of ticular importance to kno� the specific gravity at the 
ashes, dish out the center and replace the ashes with clothes were wet and then placed in an extractor run- boiling point, because this fixes the specific volume. 
dry sawdust. Heat your steel slowly to a good blood ning at a comparatively slow speed, and, when a suf- Working in this way, Olszewski found for the three im­
red, and bury it in the sawdust and cover it over with ficient time had elapsed, were taken out and weighed. portant liquids methane, oxygen, and nitrogen the fol­
fine charcoal dust or fine dust from aroun d the forge, After having been rewet, the clothes ware 'again Pllt lowing numbers : Methane : pressure, 736 mm. ; boiling 
put on your cover and let it remain until cold. I al- through the process at a higher speed and then again point, _164° C. ; density, 0 '415. Oxygen : pressure, 
ways make it a point to get my annealing in on Satur- weighed. This was repeated at different »ates of speed 742 '1 mm. ; boiling point, -181'4° ; density, 1 '124. Nitro­
day if I possibly can, and let it remain until Monday or up to 2,000 revolutions per minute. These experiments gen : pressure, 742 '1  mm. ; boiling point, -194'4° ; den­
until cold. For hardening I use a. good strong salt showed conclusively that nothing was gained by run- sity, 0 '885. Scarcely inferior to the above research in 
. brine-about three pounds of salt t() one pail of soft ning the extractor at more than 1 , 500 revolutions per interest is that of M. Amagat on the influence of pres­
water, lard oil, and resin, about (me-sixth resin to five- minute. In other words, all the water that can be ex- sure on the point of maximum density of water. It  is 
sixths of oil . When mixed together, the oil should be tracted by centrifugal force is removed by the machine well known -that this liquid,  remarkable in  so many re­
quite warm, also the resin. Pour the resin into the oil when making 1 ,500 revol utions per minute. spects, occupies a less volume at 4° C. than at higher 
and stir it well. Heat your tools slowly and thoroughly Any increase of speed over that figure is superfluous. or lower temperatures: Hence the expansion of water 
all the way through, then immerse in the 8alt brine. It confers no ad vantage, does not dry the clothes any is irregular, and is unlike that of any other liqnid. 
If a. tap or fluted reamer, put it down in the center of more ; but, on the contrary, may do s,n enormous But we now learn t.hat this peculiarity only exists 
the tub as straight as you possibly can, and move it amount of mischief. From the foregoing statement a under ordinary pressures. When the pressure is in­
up ·and.,down slowl), from one to two inches, so as to valuable lesson is to be learned. In order not to en- creased, the point of maximum density falls, and at 
a.void a water line, until it is chi11ed about half way or danger life or limb or property, let every laundry pro- 200 atmospheres it is a.lmost identical with zero ; with 
one-third through, as near as you can judge. This you : prietor see that the. extractor-is never run at more than greater pressure the irregularity of expansion lessells, 
can determine quite accurately by the tremble of the 1,500 revolutions a minute. A small increase of 50 or and at 3,000 atmospheres it disappears and water be­
tongs, caused by the condensing steam around the tool. 100 revolutions may seem unimportant ; but it is un- I haves like any other liquid.-Lancet. 
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THE ALVAN CLARK ESTABLISHMENT. with water and wi th a cast iron sand. The latter is tool follows an endles!! variety of paths, never repeat-

The home and workshop of the sons of the world -fa- made by flowing air into melted iron. This blast ing its course over the face of the lens. The driving 
mous Alvan Clark is  situated in Cambridgeport, j ust in drives out a cloud of minute vesicles of metal, that are gear is seen under the bench, and the face of the pitch­
the environs of Boston, Mass. Leaving the city by the chilled instantly by the air. This material is very fine faced lap divided by grooves into squares is also shown. 
Cambridge road, crossing the waters of the Charles and is rust colored. On treatment with hydrochloric Rouge and water is the polishing agent. 
River and turning to the left before the University of I acid, hydrogen is  evol ved, thus proving the presence The lens thus shaped and polished has next to be 
Harvard appears, the place is soon reached. It  is easily of the metal. It is  used principally by granite polishers, tested. Two methods are used for this work. In one 
recognized by a telescope tube raised on a high pier and has been adopted by the C larI,s for their work. a prism is  mounted in a tube attached to a lamp chim­
that towers above the surrounding objects. A piece The lens is pressed upon the rapidly rotating lap, be- ney of metal. A flame is maintained within the 
of ground of about an acre in extent contain s  the ing held to one side of the center and slowly moved about chimney. This prism is so screened as to furn ish a 
bui ldings. In front are three dwelling houses, the to insure regular grinding. Were it held motionless, the minute source of l ight reflected outward. The lens to 
homes of George B. Clark, of his brother Alvan part over the center of the lap would not be cut, and a be tested is held in a generally vertical plane. D i refltly 
G. , and of the widow of Alvan Clark, the father. prominence would soon be created there. '1'he iron back of it a plane mirror, silvered on its anterior face, 
The grounds are very prettily kept as a l uxuriant sand is the only cutting agent. It possesses a great is placeil . The lamp and prism are so placed tha.t the 
lawn with flower beds and paths. In the rear of ad vantage over emery, in not " breaking down. " The I beam of rays from the prism falls u pon the face of the 
the residences is lens, p a s  s i n  g 
a lofty and now through it, an d  
disused observa- returning a g a i n 
tory, the g l' e a t  a f t  e l' reflection 
l' u s t y  telescope from the m irror, 
tu be already al- the prism occ u p y· 
luded to, and a ing about the fo-
lo w brick build- cal posi tion . The 
ing. The latter, eye of the observ-
as un pretentious er is  held as n ear 
as a s t l' U c t u l' e the back of the 
well can be, is the prism as possible . 
factory. In it the The lens then ap-
g l' e a t  Pultowa, pears bright ly i 1-
Washington, and � _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ - - . - - - - -- - - - - - - - - 1 U III i n a  1. e d ,  be-
L i c k objectives 

. h - - - - - -
- - - - -

- - - - - - cause the eye so 
were made. The . frJLf�-::=:--- --- --- I _= _ _ _ _ _  � - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

n e a r l y  coincides 
least imaginative , __ _ _ _ _ _ _  in position with 
visitor cannot bllt I - - - - - - - - - - - - - - - - - - _ _ _ _ the focus . T h e 

feel a sense of in- * - - - - --
- - --- - - - - - - -- -

work is  done i n  a 
spiration a s h e dark room. I f  the 
treads the truly lens is perfect, the 
classic spot that · TESTING VISUAL OBJECTIVES. field is of un iform 
has furnished as- bri ghtness, p r e -
tronomy with its most efficient weapons. The story grains, owing to their metallic nature, are very tough, senting, however, the prismatic colors of the spec­
of the fou ndation of the business has already been and possess great cutting power. I n  this way the trum in broad areas. If the smallest irregularity 
briefly told in the sketch of the life of Alvan Clark.* faces of the lens are brought to the proper flurvature, exists, it appears as a spot or ring or other area 
George B. C l ark, when a student, made a reflecting and the lens is finally shaped in the rough. It has upon the glass. To illustrate the sensitiveness of 
telescope. It was so successful that it was the first next to be polished. the test, Mr, Al van G. Clark held his fi nger for a few 

inducement that caused him to take up the occupa- For this purpose a pitch lap used as below or above seconds upon the face of a nearly perfect lens that was 
tion of telescope makin� permanently. His brother the glass is employed. For the smaller class of lenses subjected to the writer's inspection by this test. O n  re­
Alvan G. , when sixteen years old, entered a machine the p itch lap i s  rotated precisely as is the metal lap, moving the finger, a strongly defined spot was seen , due 
shop in order to learn the machinist's trade, intending, and is fed with water and rouge. Upon it the lens is to the heat thus imparted to the glass, and several 
ultimately, to join his brother. When twenty-one years pressed and moved about by hand. The pitch contains  minutes elapsed before it passed away. This was a 
old he entered his brother's factory. Up to this period holes or grooves to prevent suction and sticking. The proof of the extraordinary sensitiveness and perfection 
the father had only worked upon lenses in the evenings, pitch is slightly or rather slowly yielding. It soon as- of the test. All a further illustration of the effects of 
painting portraits and miniatures by day. But a few sumes the shape and contour of the lens, and polishes atmospheric -perturbation, a half dollar which had 
years later he gave up his  studio and devoted himself it without altering materially its shape. This operation been held in the hand was laid in front of the lens. 
entirely to his favorite occupation. Thirty years ago is reversed for the larger lenses. These are rotated in With the eye in position a perfect stream of heated air 
the factory was removed to its present location. The a horizontal plane while the lap, composed of a metal I strire appeared crossing the disk, and resembling in the 
father is dead. His two sons, including the founder of backing and front of pitch, is moved about over the I spectral illumination a cloud of flame. The hand held 
the establishment, now conduct the work personally. face. The bed upon which the lens rests consists of in front of the glass seemed a source of conflagration, 
When they abandon it, it is hard to say where a suc- its original metal lap. Upon this a piece of Brussels as the same effect on a larger scale was produced. All 
cessor can be found. carpet is cemented, and the lens is  placed thereon. The these changes appeared pictured u pon or in  front of 

The demand for large lenses is so sl ight in this coun- illustration shows the machine in operation upon the face of the lens. 
try that the glass disks for their manu- In the other method, which is shown 
facture are generally procured abroad. i n  the illustration , the source of light 
'1'his is always the case with the large is a m inute bead or flonvex surface of 
s i zes. They may be made in different glass, carried in the center of a sight-
ways, but one typical method of prepa- ing tube, about six inches lon g. The 
ration may be descriped.  A lump of light from a lam p is received on this 
glass of any shape is selected in the and dispersed. All is arranged other-
glass house, and its specific gravity is wise as before. The pencil  of l ight from 
determined. If  this factor is high this source, representing almost a ma-
enough and the pie ce appears clear thematical point, is received and trans-
and good,  it is melted down into a mitted by the lens as before, is reflected 

disk. The lump is placed on a slab of from the mirror and again tran smitted . 
fire clay within a ring and exposed to The eye, held a few inches from the 

heat, when it slowly flattens down into back of the reflecting bead , and hence 
the desired shape. This furnishes the out of focus if the bead is in focus, sees 

blank. If it proves clear and free from only a small d isk of l ight, about a 
strire, it is ground into shape and qu arter of an inch in diameter. This 
polished. image appears, of course, a little to one 

Sometimes the glass plate is deliv- side of the reflecti ng bead. If the 
ered in the shape of rectangles. A bead is in the fOllm; of the lens, the 
sheet iron tube, fed with abrading ma- spot should appear uniformly ilIumin-
terial, is used as an ann u lar saw to cut ated. If the lells is imperfect, the spot 
out suitable d isks from such pieces for will appear u nevenly l ighted. In gene-

lenses. The plate is first pol ished and ral , a dark or l ight spot appears in the 

tested optically with the utmost care center. By slowly m oving the eye, a 

for strire. Small bubbles do little disk of l ight can be carried slowly 
harm, and are contained in some of across the field of v iew, and in this 
the best objectives. Such portions of way a stilI more sensitive effect is ob-
the piece as stand the test are used. tai ned. 
Often a lens is cut from the center, TESTING PHOTOGRAPHIC OBJECTIVES. In these methods the rays of light 
while the corners have to be rejected. pass twice through the lens, so that a 

The manufacture of the obj ective properly begins which the Lick lenses, the largest in the world, were doubling of the effect due to a m isshape is obtained. 
with the circular disk. This possesses approximately pol i shed. The lens resting upon its bed occupies the In the u sual methods a star is  used as the source of 
parallel sides. which have been more or less completely central position. Upon it rests the pitch-faced lap 01' light, so that a single transm ission only i s  had. The 
poli�hed for 'the purpose of testing. The processes it polishing tool. A spindle rises from the center of the Clark process, therefore, i s  of twice the delicacy of the 
is su bjected to may be divided into cutting and polish- latter, and on it are journaled two pitmen, workin g  older methods. 
ing. The former brings it' very nearly into I'lhape, with at right angles to each other, and driven by cran ks . A defect in the mirror might be interpreted as a de­
a rough surface. The latter polishes and imparts the These impart a double reciprocating motion to the tool. . fect in the lens, but tbis is very easily provided against 
last m inute corrections. The amplitude, actual and relative, of the two motions by rotating the mirror. If the supposed defect moves 

The cutting is executed by cast iron lafls. These can be varied by adj usting the length of the crank with the rotation, it is due to the mirror ; otherwise, to 
robte in a horizontal plane. They are cast of the gen- arms. One crank is driven at very slow speed by worm the lens. 
eral curvature of the lens, but reversed. They are fed gearing. The other crank rotates much faster, as it is These are visual tests. For photographic telescope 

* See SCIENTIFIC AMERICAN, vol. 57, No. 10. driven by tooth gearing. The effect of tbis is that the lenses they ar� not applicable, In these the focusing 
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must have reference to the actinic portions of the lens maker was a skillful painter, his miniatures being 
spectrum, and such objectives can only be tested pho- especially beautiful. In the upper story of the facto· 
tographicaUy. Tw() methods of doing this are in use ry he had a sort of a studio, where, within a few years 
by the Clark brothers. of his death, he still handled the palette. 

In one the spectrum of a bright spot is photographed. • • •  , • 
A bulb of glass is set up in the sunlight, four or five The Anal)'.I. oC the Air. 

hundred feet from the station. The lens and tube pro- The editor of the Engineering and Mining Journal 
jects through an aperture in the shutter of a dark room. thinks there are few, if any, branches of scientific in­
The ray of sunlight reflected from the bulb passes qu iry that have done so much for the " greatest good 
through the lens and is decomposed by a prism into a of the greatest number " as those which have unfolded 
spectrum about three-quarters inch long as regards and developed the principles of hygiene and sanitation, 
its actinic portion. It is received upon a photographic and taught us that the preservation of good health and 
dry plate. If all the actinic portions are in focus, the the prolongation of life both chiefly depend upon a 
spectrum will be photographed as a thin streak of u ni- supply of pure air and pure water. It has over and 
form width ; but if the lens is not correct, the spectrum over again bet'n proved that in such crowded cities as our 
will taper off at one end or the other, indicating an own the most malignant forms of infection are chiefly 
erroneous shape. propagated by spores or germs floating in the air, or 

In the other method a star is photographed. The carried into our drinking water by the inflltration of 
lens is directed toward Polaris, and a number of ex- sewage matter ; and although a great deal of attention 
posures at slightly varying adjustments are made has u ndoubtedly been devoted to the analysis of both 
upon a dry plate. The exp{)sures are made upon both these elements, there is sti ll a great deal of room for 
sides of the focus. If the lens is perfect, the spots the simplificatiQ)l of processes and the populariza­
produced when the plate is out of focns are of even i.I- 1 tion of easy and reliable methods of inv.estigation. Our 
lumination. If the lens is imperfect, a dark spot can first knowledge of the air and its composition was in a 
be d iscerned in the center of somt' of them. The very large measure d ue to the labors · of Dumas and 
image of the star when in focns is, of course, a mere Bo nssingault, but it has been greatly amplified of r�­
point ;  the unfocused image may be nearly an eighth cent years, and we now know that the dust or minute 
of an inch in diameter. particles of solid matter which are constantly suspend-

Great skil l is required in applying the results of these ed in space by the action of the currents contain various 
tests, whether visual or photographic. Upon them are germs which d isseminate disease, and an immense 
based the corrections which impart to the lens its final variety of miuute seeds, which, when deposited in cer­
character of perfection. 1 tain liquid or moist substancps, immediately germinate 

The tendency of the inequalities in an objective is and induce mould. mildew, and fermentation. From 
to form circles_ The loca-
tion of these is determined 
by the visual or photo­
graphic tests, according to 
the class of lens under 
treatment. The lens is re­
moved and placed upon a 
horizontal stand, whose 
surface under the lens is 
!'DIed in circles . The pro­
per one is selected as the 
guid'e, and the operator 
rubs the protuberant area 
with his fingers, using, as 
before, rouge and water. 
A few minutes or u pward 
may be devoted to this. 
The lens is next, for·a very 
short time. placed upon or 
under the pitch lap, and 
polished, and is  then clean­
ed and retested. The test­
ing requires more time 
than the rUbbing. This 
process, repeated over and 
over again , extending, it 
may be, through many 
months, graduall y  brings 
the lens into shape. 

199 
without visibly affecting its color, causes it to acquire 
a disagreeable smell. The ensemble of this simple pro­
cess recommends and enti tles it to the serious consid­
eration of all those who are intrusted with the care of 
the public health, and we should be glad to see all 
public buildings and apartments in which large bodies 
of persons daily congregate for business or for pleasure 
provided with the necessary and inexpensive appara­
tus. It might be presided over by some intelligent 
person (not necessarily a scientist), its frequent use 
would insure the immediate detection of noxious 
elements, and we might thus constantly maintain or 
restore pure air by applying such preventive or reme­
dial agents as are well known and always at hand. 

.. . .  , .. 
New.pa per Advertisement •• 

An advertisement of the present day, as a rule, is a 
model of clearne�s, precision, and compactness. 

In fact, quite a degree of pleasure can be derived 
from the perusal of it, aside from the important in­
formation which it oftentimes conveys. 

In ingenuity the modern advertisement is remark­
able ; in fact. it is frequently a work of art, both in a 
literary and typographical sense. The aim of some ad­
vertisers in many cases seems to be to draw the atten­
tion of the reader away from the fact that it i s an 
advertisement. While not taking rank among what 
may be termed literary productions, it possesses many 
of their brightest features, In th e hands of a master 
workman , be he advertiser, writer, or com positor, the 
matter becomes attract.ive to the most casual reader. 
The latter's attention is dra'.Vn toward it,. and his 
interest in it aroused before he is ful ly aware of the 

fact. The oln style of 
merely puffing one's mer­
chandise has passed out of 
date. The reading and 
purchasing public of to­
day demand something 
stronger and better. That 
this want is recognized 
and appreciated by the 
keen advertiser and equal­
ly alert public is apparent 
to almost every one. The 
fact is, advertising has 
become such an integral 
part of modern business 
methods that it is almost 
impossible to carry on any 
kind of trade or traffic 
without it.s aid. It is we]]. 
known that many concerns 
pay large salaries to skilled 
writers whose only employ­
ment is the invention and 
the framing of attractive 
and telling advertisements. 

The plane mirror used in 
the tests needs to be very 

ALVAN G. CLARK. THE LATE ALVAN CLARK. GEORGE :8. CLARK. 

Thousands of dollars are 
annually expended simply 
in putting the matter in 
shape, and many millions 
more for its pUblication in 

perfect. They are much harder to grind than lenses, 
and are made by the Clark brothers for t.heir own use. 
Such mirrors are also req uired in some astronomical 
work. As an il lustration of the extraordinary degree 
of perfection to which their manufacture has been 
brought, the case of some manufactured for �e . gov­
ermnent by the Clark establishment may be iristaaced. 
These were to be used in the observations of the 
transit of Venus. They were made with the guaran­
tee that they were to be of eight miles radius of curva­
ture as a minimum, and of the lot all exceeded this 
standard. 

Although their objectives are what the reputation 
of the firm has been built upon, they also make the 
other portions of telescopes, furnishing them complete 
with aU adjuncts, clock motion, and circles of grad-
uation. . 

Although the thirty-six inch objective of the Lick 
telescope would seem a sufficient triumph, the brothers 

. hope to be engaged to construct a still larger objec­
tive. They believe that they can make a forty inch 
objective of as good quality and as perfect as those 
of the Washington or Lick telescope. The work ex­
ercises a sort of fascination or excitement upon the 
operators, and to hear the story of t.heir work from 
themselves upon the ground of their ach ievements 
is inspiring to the listener. 

We also present an interesting group of the three co­
workers. In the center, Alvan Clark, the father, ap­
pears. On the right of the picture, on his father's left, 
is George B. Clark, now the senior mem ber of the firm. 

. On the other side Alvan G. Clark is sitting. Two years 
ago d eath removed Alvan , the son of Alvan G. Clark, at 
the eady.age of fourteen years. With lJim the m.ale line 
of the family was exti�guished. His portrait, l'Iainted 
by the grandfather, shows strongly the Clark features. 

Many of· the paintings of Alvan Clark are still pre­
served in his old home. They include miniatures on 
ivory a.nd portraits on canvas. They show · .that the 

the standpoint of hygiene it is extremely difficult to 
determine wheth er . it is more deRirable to have a 
thorough knowledge of the air we hike into our lungs 
or of the water we drink, each being so important ; 
and the only reason why the latter has hitherto received 
a greater share of attention is proba1;>ly to be found in 
the fact that its .�nalysis is m,uch leils tiresollle, com­
paratively devoid of complications, and therefore more 
easily comprehensible to the ordinary mind than that 
of the former. The recently published and highly in­
teresting results that have lately been obtained in Eng­
land by a group of experimenters promise to create a 
revolution in this state of affairs by drawing more at­
tention to air anal ysis, and it will be interesting to 
briefly glance at the newly suggested method by which 
to arrive at an accurate determination of the various 
atmospheric constituents . 

The test for carbonic acid consists in placing several 
two gallon glass bottles side by side and filling thelU 
with air, withdrawn from ' different parts of the room 
by means of India rubber tubing. Into each bottle is 
then poured a small quantity of weak baryta water, 
which, acting upon the carbonic acid, gives rise to a 
dense white precipitate of barium carbonate, easily 
separated by filtration, and weighed . 

The germ test is made by means of a glass tube, 
some two feet long by three inches in diameter, lined 
inside with a coating of transparent gelatine .. . A cer­
tain quantity of air is made to pass through the tube, 
and the germs deposit themselves upon the gelatine, 
where they can live and multiply, and where . they 
Illay be distinguished and identified under the micro­
scope. 

FQr the detection of organie mattAI'; six larg.e glass 
bottles are filled with distilled water, and a,re connected 
with each othel' by glass tubes. The air; made to pass 
through the whole series in a continuous stream by 
means of an aspirator, communicates to the liquid all 
the organic impurities with which it was charged, and, 

the press. The firm who 
can express in clear, strong, and concise language, set 
in attractive form of display, j ust what it has to offer, 
at once attracts the merchant as well as the consumer. 

No merchant can now wholly depend for business 
upon the fallt of his being well known to the trade. 
No matter how many years he may have been estab­
lished, or how familiar his name is to the purchasing 
public, or how celebrated his wares are ; i f  he does 
not advertise and keep doing so in some way, buyers 
and consumers will in time ignore him and visit and 
trade with his competitor who sounds his trumpet 
upon all occasions to the extent of thousands of dollars 
a year, and pays the same without m urmur because it 
pays him to do so.-Dry Goods Review. 

.. 4 e l . 
Ma�ne!llnm Light Cor Photographic Purpo.e •. 

It is proposed that the magnesiu lll be mixed in the 
state of fine powder with an oxidizing agent, such as . 

a chlorate or nitrate. and a substance snch as amor· 
phous phosphorus, which would accelerate combustion. 
The mixtures suggested as most suitable are-12 parts 
of chlorate of potash, 6 parts of magnesium powder, 
and 1 part of prussiate of potash or 24 parts of 
chlorate of potash, 12 parts of magnesium powder, and 
1 part of amorphous phosphorus. The light may be 
colored by the addition of salts of suitable metals to 
the above mixtures. . The powder burns with a flash, 
lasting only from frr to -rlu of a '

second, and yields a 
more intense light than when wire or ribbon is used ; 
and the shortness of its duration removes the difficulty 
h itherto experienced of getting the proper " exposure " 
with the )nagnesium light.-By J. Gaedicke, Berlin, 
and. A. Miethe, Potsdam, Genn,any. 

FURTHER information desired as to the elevated rail­
way gate described in our· last issue will be furnished 
by Mr. G. Civolari , Temple Court, room 107, No. 7 
Beekman Street, New. York City. 

. 
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Polsonons Baker,. AdolteraUoDs. 

Concerning the use of poisonous adultera.nts in bake­
ries, the Phi ladelphia Record says : 

Notwithstanding all that has been published relative 
to the poisonous character of chrome yellow as a color­
ing matter for buns, cakes, and pastry, President Amer­
ling, of the Society for the Prevention of the Adultera­
tion of Food, states that a large number of bakers are 
sti l l  using the stuff. Recently he visited five bakeries, 
each of which does a large business, and in every case 
chrome yellow was found in use. The proprietor of 
one of these, a prominent up-town baker, was exceed­
ingly indiguant at the appearance of President Amer­
ling, and stoutly denied using the poison.  .. Well, what 
do you use ? " asked the president. " Why, canary yel­
low, and that's not poison. I'm not afraid to eat it my­
self. " 

The matter, when shown, proved to be not.hing else 
than chrome yellow . The baker was cautioned not to 
use it again under pain of prosecution. He had been 
reported to the society by a gentleman who stated in 
a letter that his own fam ily and a number of neighbors 
had been made sick by eating b uns purchased at his 
bakery. Letters are beginning to pour into the office 
of the society at No. 142 South Sixth Street, giving in­
formation as to bakeries that are using the poison, and 
President Amerling is accumulating a mass of evidence 
against offending parties. The aim of the society, how­
ever, is to improve and educate, not to prosecute, and 
the evidence will onl y  be used against those who, after 
being warned, continue to use the poison. It is esti­
mated by the coroner that fully 50 per cent of the bake­
ries in Philadelphia have been constantly using chrome 
yel low. 

The following circular has been sent out by the So­
ciety for the Prevention of Adulteration of Food to the 
bakers and confectioners : 

You are hereby notified that the enumerated colors 
herein are poisonous, and if you persist in the use of 
any of them after receipt of th is  notice, you will be 
prosecuted to the ful l extent of the present law : 

COMMON AND POISONOUS COLORS. 

Common Name. Chemical Name. 
YELLOW. 

King'. yellow . . . . . . . . . . . . . . . . . .  Sulphide of arsenic. 
Cadmium yellow . . . . . . . . . . . . . . . Sulphide of cadmium. 

Turner's yellow. . . . . . . .  . . . . • . .  Oxychloride of lead. 
Turpeth mineral . . . . . . . . . . . . . . . .  Basic sulphate of mercury. 
Chrome yellow . . . . . . . . . . . . . . . . . .  Chromate of lead. 
Chrome zinc . . . .  . . . .  . .  . . . . . . . . . Chromate of zinc. . { Chromate of barium. CItron yellow . .  . . . . . . . . . . . . . . . Chromate of atrontia. 
Naples yellow . . • . . . . . . . . . • . . • . . Oxides of Il"'d and of antimony. " 
Yellow ocher . . . . . . . . . . . . . . . . . . .  Clay and hydrated ferric oxide. '., 
Mosaic gold . . . . . . . . . . . . . . . . . . . .  Sulphide of tin. 

RED. 

Minium . . . . . . . . . . . . . . . . . . . . . . . .  Oxide of lead. 
Vermilion . . . . . . . . . . . . . . . . . . . . . . .  Sulphide of mercnry. 
Purple red . . . . . . . . . . . . . . . . . . . . Basic chromate of mercnry. 
Iodine scarlet. . . .  . . . . .  . .  . . . . . . .  Mercnric oxide. 
Realgar . . . . . . . . . . . . . . . . . . . . . . . . .  Sulphide of arsenic. 
�ed ocher . . .  . . . . . . . . . . . . . . . . t Ferri� oxide. Colcothar . . .  . .  , . . . . . . . . . . . . . .  f 

GREEN. 

Chrome green . . . . . . . . . . . . . . . . .  Chrome oxide. 
Cobalt green (Riinmam) . . . . . . . .  Oxides of cobalt and of zinc. 
Mountain green . . . . . . . . . . . . . . . .  Malachite ereen. 
Scheele's green . . . . . . . . . . . . . . . . Arsenite of copper. 
VerdIgris . . . . . . . . . . . . . . . . . . . . . . .  Basic acetate of copper. 
Emerald green . . . . . . . . . . . . . . . • Acetate of arsenite of �oppcr. 

BLUE. 
. { Silicate of alumina and eoda Ultramarme . . . .  . .  . .  . . . .  . . . . . with sulphide of sodium. 

Mountain blue. . . . . . . .  . . . . . . . . Malachite blue. 

Smalts . . . . . . . . . . . . . . . . . . . . . . . . .  Silicate of cobalt and potassium. 
j,ntwerp blue . . . . . . . . . . . . . . . . . } Ferric fcrrocyanide Insoluble Pmsslan blue . .  . . . 

. 

Soluhle PruBsian blue . . . . . . . . . .  Ferro potassic ferrocyanide. 
Indigo . . . . . . . . . . . . . . . . . . . . . . . . • . 

BROWN. 

Manganese brown . . . . . . . . . . . . . .  Binoxide of manganese. 
Vandyke brown . . . . . . . . . . . . . . . .  Ferric oxide. 
Burned sienna . . . . . . . . . . . . . . .  t Clay colored with oxide of iron 
Burned umber . . . . . . . . . . . . . . . . f and manganese. 

ORANGE. 

Chr�me orange . . . . . . . . . . . . . . . .. Basic chromate of lead. 

.. . . . ..  

Odor or Arc LllI.'htll. 

J titnfifit J.mtritan. [SEPTEMBER 24, 1 887. 
. . - . - . 

tants that come into the rooms at night. Our works I on the river bank to serve as a fence to keep intruders 
at the lower falls are particularl y well situated to at- out of the plantation. For this purpose the palm , wh ile 
tract all sorts of creatures that fly by night, and we I in a young state, and when planted together, is well 
have a very miscellaneous col lection pinned on the adapted ; the spines on the peJlicles presen ting a barrier 
walls, after the fashion of regular entomologists. The sufficiently offensive to the bare, stockingless, and sh oe­
boys have had some monster moths come in at night, less legs and feet of the Chinese coolie. The long, 
and all the specimens were duly pinned to the wall. It straight vistas, the regularity of the planting, and the 
might interest a collector to call and examine our cab i- canopy of the verdant leaves overhead , produce on the 
net. Most of those we h ave seem to fly altogether by visitor a delightful impression which is worth traveling 
night, for they are of a kind that I never see by day. some distance to experience. 
In former years we frequently caught a large green Other plantations contained palms of all ages. Some 
butterfly, but I have not seen one of them this year. had trees upward of a hundred years old, according to 
Perhaps their season for skirmishing by night d oes not the assertions of natives, but these plantations always 
arrive until later in the year. contained trees of mixed ages, young plants having be(,n 

.. f • • •  

The Chlne8e Fan Palm ( Llvl8tona sln ensla), 
and 1t8 Uses. 

In the report of the superintendent of the Botanical 
and Afforestation Department of Hong Kong for 1886, 
the following in teresting facts are given on the culti­
vation of the Chinese Fan palm (Livistona sinensis,

' 

Mart.) for the manufacture of fans. ' 
The Rev. B. ·C. Henry, who has traveled much in the 

Ki vangtung province, says in his book " Ling Nam " 
that the palm district extends about twenty miles from 
east to west and ten miles from north to south. It ap­
pears that fan palm cultivation is confined to the San 
Ui district. In reference to this, Mr. Henry says : " That 
the limitation of this industry is a matter of necessity 
and not of choice is proved by attempts made at vari­
ous times to cultivate the palm in other places, at­
tempts that have always resulted in failure. " 

Judging from the appearance of the country i n  
traveling through the delta, the reputed failure o f  the 
palm when its cultivation has been attempted in other 
places than the San Ui district could scarcely be attri­
b uted to soil, as everywhere this had much th e  same 
appearance of richn ess and constituency . Knowing 
the immense influence which winds have on the growth 
and su�cess of not only delicate plants, but also on the 
hardiest of trees, it is  possible that the uninterrupted 
sweep of certain winds over the flat land of the delta, 
combined with some other minor uncongenial circum­
stances, may be the cause of the failure of the palm for· 
commercial purposes. 'I'he San Ui district is protected 
by lofty hills to the north and westward, which possi­
bly afford the conditions of shelter that the pal m re­
quires for the development of perfect leaves suitable 
for the manufacture of fans. 

The palm plantations are situated on flat alluyial 
lands, about six to ten feet 'aBove the water of the 
rivers and creeks which run through the delta, and 
they are interaected with numerous open canals or 
ditches four feet wide or more, for carrying off the sur­
plus water in the rainy season, and for retaining it, by 
means of wooden sluices fixed on the banks which sur· 
round the plantations or fields for purposes of irriga­
tion. 

The land is not wholly given up to palm cultivation, 
but other crops, as bananas, plantains, papays, oranges, 
peaches, ginger, betel-pepper plant, and various vege­
tables occupy shares of the ground. 

The cultivation of the palm, and the manufacture of 
fans from its leaves, is a most important industry. Ac­
cording to Mr. Henry, the manufacture of the fans after 
the leaves have been cut gives employment to about 
one hundred firms and from ten to twenty thousand 
people. When the plantations are made, the young 
seedlings are placed at various distances apart. in  
order that different kinds of leaves, 'Yhich are prodri'Ced 
from plants growing at close and wider distances asun­
der, may be obtained for the manufacture of fans, for 
which thick 01' thin or large or small leaves are re­
quir"d. 

" The most perfect plantation which I saw was about 
half a mile in length and about a q uarter of a mile in 

constantly added to take the place of older ones as they 
died out or were blown down by winds. The old trees 
were always of a very stunted appearance-a condition 
which would naturally ensue from the con tinued lop­
ping of their leaves. A parasitical fungus or lichen 
covered these old trun ks, and gave them the appear­
ance of having been whitewashed. The tallest trees 
seen were only about twelve feet high, but they were 
said to be upward of a h undred years old. The leaves 
on these old trees are larger and stouter than those on 
y o u n g  plants, and the stems of the leaves are only about 
a foot long. The palm begins to yield leaves suitable 
for fans when it is about six years old. The first cut­
ting of leaves takes place early in the year, and the 
leaves which are - somewhat damaged by the winterly 
winds, and consequently of inferior quality, are used for 
thatch i n  the construction of the " matsheds " which are 
s<Yextensively used for temporary purposes in China. 

Leaves for fan making are obtained in Apri l ,  one, 
two, or three leaves being taken from each plant, and 
the process is  continued each month until  November, 
when, I was informed, cutti ng is  discontinued for a 
few months. The leaves are taken from the planta­
tions to a clear space covered with short grass turf. 
Here each leaf has a thin piece of bamboo placed across 
the blade w here it is joined on the stem. Each .end of 
the bamboo is secured ill its place by the loose end of a 
segment of the leaf being dexterously bound round it. 
The bamboo prevents the leaf curl i n g  up while it is 
drying. The leaves are then laid out singly on the turf 
to dry in the sun, and collected and stacked at night. 
The process is  con tinued daily until the leaves are quite 
dry, when they are either sent off di rect to the town to 
be made into fans or they are stacked for a time until 
the manufacturers are ready to receive them."  

The manufacture of  the fans is  carried on chiefly in  
the town,.of San Ui, but there are also some establ ish­
ments 'In''the country where this is done. The dried 
leaves are 8U bjected to a process of blanching by means 
of sulphur. They are then straightened and rendered 
shapely by being held and manipulated over a charcoal 
fire. The operator, as he finishes the fans, places them 
one by one on each other, making a h eap on the fl06r ; 
the heap is firmly pressed down by the weight of the 
operator, who stands on a board placed on top of the 
heap whil� he is working at succeeding fans. When a 
heap of twenty or thirty fans have been thus treated, 
they are removed, and another series is begun.  The 
next process is  sewing on the bindings at the edge of 
the fans. This i s  done by women and children, chiefly at 
their own homp,s, and the fans returned, when finished, 
to the manufacturer. The more expensive fitting of 
horn and bamboo handles is done at Canton . The por­
tion of the stalk which is not required as a hand le for 
the fan is not wasted ; it is com posed of fibrous mate­
rial that is utilized in making short lengths of rope used 
as .Illings to suspend baskets from ' carrying poles. 
ArOlln� the stem, as bases 'of the leaf stal ks, there is a 
quantity of fibrous substance, somewh at resembling  
coil' fiber. This i s  carefully collected, and also used for 
making ropes. 

C H u ll terCeit J(',ve18. 
width. It was drained by means of open canals as Artificial precious stones have become an im portant 
above described. The main body of plantH were in per- article of trade. The products of some of the shops 
fectly straight rows, and they were exactly four feet would almost deceive an expert, but the test of hard­
four inches apart ; the stems were from two feet to four ness is still i nfalli ble. The beautiful . .  French paste, " 
feet high, and they bore about six fully developed and from which imitation diamonds are made, is a kind 

Com plaint was recently made by the correspondent perfect leaves, the pellicles (stems) of which were five of glass with a mixture of oxide of lead. The more of 
of a Rochester, N. Y. , paper as to the bad odor of the feet long, and the blade or leaf itself three feet long. the latter the brighter the stone, but also the softer, 
electric lights on the streets. Mr. Redman, the man- Next to and surrounding the main body of palms. and this iR a serious defect. The imitation stones 
agel' of the Brush Company, endeavored to correct cer- about one hundred feet wide of smaller palms, which are now so perfectly made, and are so satisfactory to 
tain curious misconceptions on the subject, and said : were growing at only two feet from each other. The those who are not very part.icular, that their influence 

. .  The bad odor at this time of the year does n ot come stems were but one foot high, they bore the same num- begins to be felt i n  the market for real stones. By 
from the electric fluid nor from the burning of the car- bel' of leaves (six) as the other plants, but, unlike them, careful selection of the ingredients, and skill and man­
bons. The explanation is very simple, and would be half the number of leaves were bad. The leaves and ipulation, the luster. color, fire, and water of the 
manifest to this correspondent if he had ever been pres- their stems were each one foot shorter than those on choicest stones are to the eyes of the laym an ' fully  
ent at the cleaning of a lamp after a warm night. T�le the larger plants, and the pell icle.s were much more reproduced. "  There are a few delicacies of color that 
l ight attracts innumerable insects that kill themselves slender. Outside of this belt, and on the extreme mar- cannot be perfectly given, for they depend on some 
in  contact with the lamp and collect there by the pint- gin of the plantation,  there was a second belt, which, ' undiscoverable peculiarities of molecular arrangement, 
ful. The mass of decaying animal matter gives out the however, was very narrow. It consisted of only three and not on chemical composition ; b ut the persons 
offensive odor that the correspondent complained of. I rows of palms, the plants being very close together, who buy the stones know n othing of that. Yet Sidot, 
do not wonder at his complaint, for the stench is par- only one foot four inches apart. None of the leaves on a French chemist, has nearly reproduced these pecu­
ticularl y offensive. In certai n  situations we are obliged this 1:>elt appell.red good enough for fan manufacture. l iari ties. including the dichroism of the sapphire, with 
to protect the lamps w ith w ire gauze to prevent the The inner belt of plants was intended, by reason of a com position of which the base is  phosph ate of lime. 
winged creatures from flying against them a.nd inter- thicker planting, to serve as a Rcreen to protect the T wo other French chemists, Fremy and Fell ,  have 
fering with the light. Ev:er since t.h e introduction of main plantation from the damaging effects of winds, produced rubies and sapphires having th e same com­
electric lights here, the workmen at the various works while at the same time it affords finer leaves for smaller position with the genuine stones and nearly equ!ll 
have been wondering at the strange and varied visi· fans. The marginal and �108ely planted belt was placed hardness.-Popular Science Monthly. 
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TRIPLE EXPANSlON ENGINES. Colorlnc Copper and Nickel. 

We illustrate below a set of triple expansion marine The following process is given in the Journal des 
engines, constructed oy Messrs. R. & W. Hawthorn, Appl. Electriques, by which it is claimed eleven dif­

Leslie & Co. , Limited, Newcastle-on-Tyne, and which ferent tints can be produced upon copper and eight 
are now being shown by that firm at the Newcastle upon nickel. The articles are thoroughly cleaned and 
Exhibition. These engine8, says Indu.�t1·ies, are of the polished, and placed in the following solution : 
in verted cylinder direct-acting surface-condensing type Acetate of lead • . .  " . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 grains. 

usual l y  designed by this well known firm for use in HypOBulpblte of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  93 .. 

torpedo cruisers, and they certamly appear to combine Water . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  1 quart. 

the maximum of power with a minimum of weight. The bath must be heated nearly to the boiling point 
The cylinders are in size respectively 20 in. , 27 in., and before the copper or nickel articles are placed in it, 
(2 in. diameter, the stroke being 18 in. " The i. h. p. when a grayish tint is " first produced, which changes 
averages as much as 1,800 with a boiler pressure of 160 successively to violet, chestnut brown, red, and blue, 
lh. per square inch. In proportion , general design, and including the intermediate shades. When any desired 
workmanship, these engines appear to be all that could color is obtained, the articles are withdrawn from the 
be desired . Lightness of weight" combined with I bath, washed, dried, and varnished. This process is es-

20 1 

with skins that have been treated with lime. Th& 
boracic acid will remove the excess of lime and render 
the skins more suitable for the tanning process, while 
the boracic acid absorbed by the skins at this stage 
will tend to prevent the decomposition of the tanning 
material when it is afterward applied. The soluble 
borate of lime contained in the washings may be mixed 
with the tanning material, as it will also tend to pre­

serve that material from decomposition.  Instead of 
treating the skins with boracic acid alone after they 
have been treated with aluminate of soda or aluminate 
of potash or with lime, they may be treated with a so­

lution containing botacic acid and sulphate of al umina 
or other soluble salt of alumina. And instead of first 
treating the skins with aluminate of soda or aluminate 
of potash, or after so treating them, liiilicate of soda or 

IMPROVED TRIPLE EXPANSION MARINE ENGINES. 

strength of material ,  and easy access to every part­

such are the leading characteristics of this excellent 
specimen of marine engineering ; and visitors who take 
an interest in following out the latest developments of 
this branch of industry will find it well worth their 
while to spend some time in examining the details of 
this exhi bit. 

In its immediate n eighborhood is also shown, by the 
samE> firm, 'a model of the triple expansion engines de­
signed by them , and now being constrncted by the 
Societa Hawthorn-Guppy, of Naples, for the royal 
Italian twin-screw ironclad Sardegna. These engines 
will be capable of developing the enormous aggregate 
power of 25,000 horses, and will be by far the largest 
hithel·to erec,ted in any vessel. Each propeller on the 
Sardegna will be driven @y two sets of engines coupled 

. i n  line, as !'hown in the model, and for ordinary cruis­
ing purposes, when a low power only is J'eqtiire�, the 
forward engines TDay be disconnected and the aft en­
gines alone used to propel the vessel; 

pecially adapted to the coloring of buttons or similar 
small metallic articles. 

.. . . . .. 
Boracic Acid Cor Hides. 

An im proved process of treat ing hides or skins is 
employed by Mr. Joseph Townsend, of Glasgow. A 
compound or mixture i s  mad e of aluminate of soda or 
aluminate of potash, con taining by preference 50 per 
cent of soda or an equivalent quantity of potash and 
40 per cent of alumina and one gallon of water to each ' 
pound of aluminate. The skins · are Rteeped in . this 
mixture or are impregnated with it in any suitable 
manner ; and after iii few days of this treatment the 
hair can be removed.  The skins, having by preference 
heen washed with water, ai-'e next .placed in a llolution 
conbtining'from 2 to 4 per cent of boracic acid, and are 
again by preference washed with water. The skins may 
afterward be tanned in the ordinary way or may be 
otherwise treated . 

The treatment with bOTlI.Cic acid lDay also be used 

silicate of potash may be used, of a strength of about 
18 degrees Twaddell. When using an aluminate and a 
silicate, however, it is preferable to steep the sk ins for 
some time in the silicate alone, an d after drai ning, to 
steep them in the aluminate, then to wash in water, 
and after removing the hair to steep in the solution 
containing boracic acid and a salt of alumina. 

.. 4 '  t' . •  

A NeW' BolUng Wel l .  

A roaring well has been discovered near Harlem, 
Columbia County, Ga. , about th i rty m iles from 
Augusta. A noise can be distinctly heard down in the 
well resembling the sound of a swarm of bees, and a 
glance down plainly shows that it is boil ing furiously. 
A lighted torch was let down in the well to see if it con­
tained ' gas, b ut without result. This well was dug 
about one year ago, and has been acti ng l ik e other 
wells until about three weeks ago, when it began to 
boil, and has continued to boil incessantly ever since. 
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ENGINEERING INVENTIONS. 

A locomotive engine has been patent­
ed by Mr. William J. Tripp, of New York City. It is 
constructed with large drivers, for high sp()ed, and with 
the preponderance of weight below the main axle and 
near the track, in connection with various novel com· 
binations of detail and arrangement of parts. 

A railroad crossing gate has been pa­
t�nted by Messrs. Nicholas Thelen. of Schenectady, 
and Heury Cluever, of Albany, N. Y. This invention 
\frovides a novel constrnction and combination of parts 
for gates upon each side of a track, which may be readily 
raised and lowered simultaneously by one person. 

A grip for cables has been patented 
by Mr. Patrick Kelly, of Poughkeepsie, N. Y. It con· 
sists of a fixed and a movable jaw, the latter with an 
eccentric clamping arm, and the latter rigidly connected 
to a guide arm, with a hook adapted to fit over the cable 
and hold the jaws in lines parallel with the general line 
of the cable, the device being especially applicable for 
tightening derrick cables or gnys. 

A rotary engine has been patented by 
Messr •. Louis A. Perrot and Harry W. Warrington, of 
Richmond, Va. A wheel with bnekets and central 
shaft is fitted in a cylinder, an extension being formed 
on the cylinder with channels leading in c pposite di· 
rections to the buckets, while a valve is held in the ex­
tension provided with a steam inlet opening and an ex· 
haust opening connecting with the channels. 

A car coupling has been patented by 
Mr. Charles W. Chisholm, of Winnipeg, Manitoba, 
Canada. It is an automatic coupling f that class 
wherein a pi voted pin. hook, or dog is employed to en­
gage the coupling link and hold it in positIOn within 
the drawhead, and it may be set to allow for the un· 
coupling of the carR, and, when the link is withdrawn 
from the drawhead, the coupliug hook or dogc:will lie 
returned to a position for antomatic conpling. 

• • •  
AGRICULTURAL INVENTION. 

A combined cultivator and pulverizer 
hils been patented by Mr. Joseph Ashenfelter, · of 
Liberty, Neb. It has two connected runners, each 
carrying an outwardly extending platform crusher, and 
sets of disks held at an angle to the runners at their 
rear, adapted for cutting the weeds and hilling rows of 
listed com with earth. 

• • •  
MISCELLANEOUS INVENTIONS. 

A band for paper, currency, etc. , has 
been patented by Mr. Oscar S. Matthews, of Dallas, 
Texas. The band is of paper or like material, with a 
sti:tIened back and fiexible 1Iaps, on which are secured 
clips of sheet metal with clamping ends and a tongue, 
for nse in connection with an elastic band. 

A book holder has been patented by 
Mr . . William Simmonds, of Yonkers, N. Y. It consists 
principally of a spring clamp adapted to span the baCk 
of the book and grasp the leaves npon either side of the 
back and hold them firmly upon the covers in conve· 
nient position for reading or copying. 

A pocket rule has been patented by 
Mr. Edward R. Billings, of New York City. It is pro. 
·vided with a pivoted plate connecting two .ectione of 
. the rule, whereby it may be used as a protractor of 
angles, the invention consisting of the special construc· 
tion of the rule and the connections of the sliding end 
of the pivoted plate with the rule. 

A rein guide has been patented by 
Mr. Noah D. Noble, of Carroll, Iowa. It haa two arms 
pivoted to a staple·for connecting the rein to the har­
ness, in combination with a roller held at the free ends 
of the arms, and a fastening device, the object being to 
reduce the friction of the rein in the guide to the mini­
mum. 

A .  metallic printing block has been pa­
tent(ld by Mr. John M. Hawkes, of New York Vity. It 
i s  of novel form and constroction, and provided with 
llxed and movable clamps, whereby electrotype and 
stereotype plates can be 1Irmly locked in po,ition or reo 
ieased at will, the invention being an improvement on a 
forl)ler patented invention of the same inventor. . 

A berry box has been patent.ed by Mr. 
William Henry Moser, of East Portland, Oregon. It is 
a box made of veneer, made withont the nse of tacks, 
having a 1Iap 6r tOngue lock for adjacent ends shaped 
in a novel form. and in such way that the shaping, cut· 
ting, and scoring of the blank may all be done by rna· 
chine at .one operation. 

A dry goods exhibitor has been pa­
tented by Mr. Andrew J. Nichols, of Ozark, Ark. It 
consists of a. case in which are arranged guide rollers 
and. carrier rollers, so that goods on adjacent rollers 
will not interfere with each other, and the goods on 
the sever.al carrier rollers may be fully displayed. and 
can be readily drawn out for cutting, measuring, etc. 

A medicine case or satchel has been 
patented by Mr. David L. De Myers, of Pierce Station, 
Tenn. The inventiou eonsists principally of a bag or 
·satchel having a central support to which holding 
d�vlces or clasps are attached for holding bottles, etc., 
in connection with a special construction of satchel, es· 
pecially fitted for the use of physicians, surgeons, etc. 

A shade exhibitor has been patented by Mr. Robert K. Slaughter, of Brooklyn, N. Y. It is 
a double·faced revolnble cabinet with swinging frames, 
either one or both of which may be swung outward, to 
be ·placed in a convenient position on the 1Ioor of an 
apartment, and so arranged that either line of shades 
may be readily exhibited and returned within the case. 

A straw rope machine bas been pa­
tented by Messrs .. Cyrus Stephens and C\1arles A. Carter, 
·of Lewis Creek, Ind. It is for making straw ropes for 
graln.binding harvesters, the feed being desigued so 
tha:t one or two straws will be fed to . the rollers of· the 
machine so as to -add them to the rope every two or 
three inches, t(fform ropes rapidly of nearly nIiiform 
sIze. I 

A step ladder haa been pa.tented by 
Mr. William R. Allan, of Pittston, Pa. The supporting 
legs cau be swung toward and from each other. in ad­
dition to having a hinged connection with the ladder, 
thus making a wider support in 'proportion to the width 
of the ladder than Is possible with rigid snpporting 
legs, and the ladder can be folded to occupy but little 
apace. 

A washing machine has been patented 
by Mr. Henry Bauerfeind, of Shawano, Wis. It has a 
drum with parallel straight ribs joumaled in a tub, ver· 
tically grooved plates on opposite Bides of the tub. and 
a rocking frame with parallel rollers journaled in its 
sides, the·washing being done by an alternate back­
ward and forward passing of the clothes between the 
dmm and the rollers by operating a crank. 

An apparatus for producing malleable 
iron or steel direct from the ores has been patented by 
Mr. Christian Husgafvel, of Plcksamaki, Finland. The 
invention covers a novel construction and combination 
of parts for a system of charging the ore with less coal 
and reducing the working temperature of the furnace, 
to thns furnish a completed product without the 
ord inary intermediate processes. 

A method of constructing wagon seats 
has been patented by Mr. John Q. Flint, of Wilton, N. 
H. It consists in securing the back piece to a suitable 
form, bending the parts of the rail over the form and 
along the edge of the back piece, clamping or otherwise 
securing the rail to the edge of the back piece, and 
1Inally removing the back piece and rail together fiom 
the form. 

An automatic grain-weighing machine 
has been patented by Messrs. Valentin Weber and 

c 

OH ! THAT lIEAD.A,CHE. 
.. How I am tormented with this continual headache ! 

It Is ache ! ache ! ache I mornlnll, noon, aod nillht. It Is 
the last feeling and thonght before restless. slumber and 
the IIrst sensation at return of con8ciou8ne88. It Is the 
terror and torment of my life. and there seems no pro­
mise of an end to It wblle tbe lamp of life continues to 
burD. I feel at times as If I mnst go mad. I move about 
in my anguish, or must lie prostrate and helpless in my 
agony, with the 801e pity, ' Ob, DO ! not Sick ; only bas 
the headache.' But neltber Insanity nor death comes to 
my fellef. On, on, must I pursue this path of persIstent 
pain. No help, no comfort, no relief. The toot!liaclie 
may be ended by extracting the tooth, but where II! the 
good surgeon thllt can extract the brain to stop the 
pain ? " 

The safe and best way Is to reach the fountain of life, 
put It In as healthy condition as possible, strengthen and 
revitalize it, 80 that it may correct the disordered mem­
ber and give nature the chance to reassert itself. This 
plan has been tried very successfully In bundteds of 
cases and found to be of permanent reUef. One of the 
good vlrtnes of tbe Compound Oxygen treatment is 
that it does not go into the stomach for the pretended 
purpose Of attacking a. specific disease, but increases 
the vital powers, so tha.t nature may repel the invader. 

For fnll Information, write to Dr •. Starkey & Palen. 
1529 Arch Street, Philadelphia, Pa., for one oftbeir Uttle 
books called .. Compound OXYllen : Its Mode of Action 
and Results," which they will Bend free upon applic .... 
tion, al80 their monograph on headache. 

James R. Harrison, of PrinceviJ1e, Ill. The invention The chargej(Yf' msertion under th'IIJ head is OM Dollar 
covers a novel construction and arrangement of vartons I a linef(Yf' each in8ertion .. alxntt eight words to a lint. 
parts and details of an improved machine for automat· Adverti8ements must be received at publica/ion office 
ically weighing grain as it is received from the thrash· as eat'lll as Thu" sday moriiing to appeal'tn next issue. 
ing machine. in connection with a device for registering 
the quantities weighed • 

SCIENTIFIC AMERICAN 
B U I L D I N G E D I T I O N . 

SEPTEMBER NUMBER. 

T A B L E  O F  C O N T E N T S. 

1. Elegant Plate in Colors of a Twelve Hundred 
Dollar Cottage, with 1Ioor :plans, specifications, 
sheet of details, bills of estimate, etc. 

2. Plate in Colors, wi�h specifications, estimate. 
'and bill of materials, for a Southern Residence 
of moderate cost. An elegant design. 

S. Handsome design for a Library Building. 
4. Perspective view, with fioor plans, for a Dwell­

ing costing Five Thousand Dollars. 
5. Drawing in perspective, with fioor plans, for a 

Cottage costing Thirty-five Hundred Dollars. 
6� Floor . plans and piirspOOtive

' 
for a Conntry 

Store costing Two Thousand Dollars. 
7. Perspective view and fioor plans for a Resi­

dence costing Four Thousand Dollars. 
8. A handsome Dwelling costing Four Thousand 

Two Hundred Dollars. Perspective and fioor 
plans. 

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

10. Perspective view and · fioor plans of Grace Me­
morial House, Provide!!ce, R. I., a School 
House, and Nursery. U()8l;, Four Thousand 
Dollars. 

11. Suggestions in Decorative Art. 
12. Sketch for a Se88hore or Beach Dwelling. 
IS. Illustrations of .Tenement Houses of moderate 

cost at Kansas City, Mo. 
14. Examples of Suburban Houses at Hamilton 

Heights, Fort H�ilton, N. Y. 
15. FIOO�lans, elevations, and perspective view of 

an ht-room Ohio Dwelling, costing about 
Five housand Dollars. . 

16. Elegant design for a Bank Bnilding at Knox-
ville, Tenn. 

. 

17. Design of the Yankee Cottage ·now at the 
American Exhibition, London. 

18. Design for Elegant Residence of C. C. Bloom­
field, Esq., Jackson, Mich. Two half page 
drawings, showing VIew in stair hall, perspect­
ive, and fioor plans. 

19. Interior view of Stable with horizontal fioors 
and hygienic drainage. Three illustrations. 

20. Design for Grant Monument, Riverside Park, 
New York. By H. A. Male. 

21. Examples of Small City Houses at Paris. 
22. Miscellaneous Contents : Removal of a Dividing 

Wall.-Plate Glass.-How to Remove Grease 
from Boilers.-Practical Use of Marble.-A 
New Composition.-The Ideal House of the 
Future. - Exhibition of Bnilding Materia1s, 
Brussels.-Chimneys of the Ancients.-Preser­
vation of Wood by Lime.-Vermont Marbles. 
-Snow Sheds on the Cascade Mountains.-The 
Corner FiniSh.-Granite.-Brick Dust Cement. 
-The Pietsch House Trap, illustrated.-Ex­
cavating in Frozen Ground.-Caen Stone.­
To Obtain One's Bearings with a Watch.­
Wood Carpet.-The Chimney Top,-Love Lies 
Bleeding.-Industries and Handicrafts in Cen­
tral Africa.-'-Winter Palaces.-Silo Building, 
with four illustrations.-Pedestal Tenoner, il­
lustrated.-'l.'he Pyramlds.-Moulders' Sano.­
Me88urement of Ma.sonry.-Failure of Con­
crete Dock Works. - Minute Writing. - Im­
proved Ventilating Fan, illustrated. - Iron 
Frame Bell.-Old Method Ro01lng Plates.-­
Gladstone .Bricks.-Cement Testing Ma(jhine, 
illustrated.-Food Economy before the Amer­
ican Association. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal 
to ahout two hundred ordinary book p'ages; form­
ing, practically. a large anil� splendId MAGAZINE 
OF ARCHITBCTURE, riChly

. . 
aoorned with elegant 

plates in colors an"- �th flIte'engravings, illustrat-
ing the most in� Iqng - pIes of Mode

. 
rn 

Architectural C8ns allied sub:lects. 
The Fullness, Rich ess. and Conve-

nience of thiS work ve won . Or it the LA.M�BT 
CIRCULATION of any Arehit,ectural publication in 
the world. Sold by all newsdealers. 

MUNN"I& CO., PuBLISiIEIu!, 
861 Broadway, New York. 

Wanted-A person with some capital, conversant 
with the lobster canninll bUsiness. Addrel!s R. M. Mun­
roe, G reat Kills, Staten Island, N. Y. 

I wish to arrange with some responsible mamrfactur· 
Ing concern t<> manufacture and Introduce my Improved 
door pull and latch, pBtented Jnly 19, 1887, No. 866,808. 
Manufacturel'8 looking for a promising specialty in this 
line will do well to Investigate. Address F. Bason, li&Il 
Atlantic Street, Englewood, ll1. 

Graphite Lnbricating Co., Jersey City, N. J. Graph. 
Ite bushings and bearlcgs, requlrlnlC no grease or oil . 

For Sale-The one·half Interest in two di:tIereut pat­
ents on runnlnlC gear for vehicles. Two efficient Inven ' 
tioD8, which are simple, practical, and serviceable. Ap­

proved by all who have examined them. Containing 
correct principles and all the required elements upon 
whIch to build a Incratlve business. Fo.r particulars ad­
dress lock box H, Rosendale, N. Y. 

Oatarrh (Jured. 
A clerlCyman, after years of sutferlnlC from that loath­

some disease" <:atarrb, and vainly trying every known 
remedy, at·la.t found B prescrIption which completely 
cnred"and saved him from . death. Any ._er from 
this dreadful disease sending a self-addressed stamped 
envelope to Prof. J. A. Lawrence, 212 East 9th·St .. New 
York, will receive the recipe free of charlCe. 

Patent RighU j(Yf' Sale. Apparatns for building 
Concrete Building. and Walls. County right., $50. State 
rights, �. See descriptive notice In SCI. AMERICAN, 
May 22, 1886. Send for circulars. Ransome. 402 Mont­
gomery St., San Francisco, Cal. 

Pedestal tenoner. All kinds woodworking machinery. 
C. B. Rogers & Co .• Norwich, Conn. 

Stationary and boat engines, hoilers. Best and cheap­
est. 1 to 10 H. P. Washburn Engine CO., Medina, Ohio. 

Graphite Bnshing •. -Put them on all loose pnlleys. 
For the latest improved diamond prospecting drills, 

address the M. C. Bul10ck Mfll. Co., IllS J.ackson St .. 
ChiC8lCo. ll1. 

The RaUroad Gazette. handsomely illnstrated, pub-
1i8hed weekly. at 73 Broadway. New York. SpeCimen 
copies free. Send for catalolCue of railroad books. 

The Knowles Steam Pump Works, 113 Federal 
St.. Boston, and 93 Liberty St., New York. have just io­
Ined a uew catalolCue. In which are many new and im­
proved forms ot Pumping lIaoltinery of the single and 

duplex, .team "nd power type: ,This catalolCue will be 
mailed tree lit oharge on appllcatlon. 

Link Betting and Wheels. Link Belt M. Co., Chicago. 
Pre8l!eB & Dies. Ferracute Mach. Co., Bridgeton, N. J .  
Woodworking Machinery of all kinds. The Bentel & 

MarlCedant Co .• 116 Fourth St., Hamilton, O. 

Nickel Plating.-Sole manufactnrers cast nickel an· 
odes. pure nickel salta, poli.hlng compOSitions, etc. '100 
"LUtz. Wonder." A perfect Electro Plating Machine. 
Sole manufacturers<>f the new Dip Lacquer Krlstaline. 
Complete outllt for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J .• and 92 and 9i Liberty St .. New York. 

Supplement Catalogue.-Persons in pnrsuit of infor· 
m&tion ot any special en�tneering, mechanical. or scien­
tltlc subject, can have catalogue of contents of the SC1-
.NTII!'TC AMERICAN SUPPLEMENT 8ent to them free. 
The SUPPLEMENT contains lengthy articles emoraeing 
the whole range of onglneerinlC, mechaniCS, and physical 
.clence. Addr\ls8 Munn & Co .. Publlshers, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modem desllCn. New Haven MflC. Co .• New IIaven, Conn. 

Cnrtis Pressnre Regulator and Steam Trap. See p. 157. 
Power, 113 Liberty St., N.Y. $1 per yr. Samples free. 
Beach's Improved Pat. Thread . Cutting and Diamond 

Point Lathe Tool. Billings & ,Spencer Co., Hartford, Ct. 
We arJl.,.�le mannfacturers of the :Fibrous . Asbesto. 

Removabie Pipe and Boller Coverings. We milke pure 
asbestos !loods of all kind.. The ,Chalmers-Spence Co.: 
0.9 and i21 East 8th Street. New York. 

Cushman's Chucks can be found in stock in all large 
cities. Send for catalogue. Cushman Chuck Co., Hart-
ford, Conn. . 

The Improved Hydraulic Jacks, Pnnches • .  and T�jle J1:,qKm4e". "·I}I!�eon, 2i Columbia St., New Yo�l!<. 
Veneer !ll),Gh!nes, with lateSt improvtm,ll1nts. Far�1 

Fdry. Mach. C)q .. Anso"ia, Conn . . Send for circular • .  

Tlgi!-t and Slack Barrel Machinery a �pecia:lty. . john 
Greenwood & Co .. Rochester, N. Y. , See IJIUII • .ady., p. llI!. 

Hodges' universal �nlltle union inakes pipe connection 

at any &DIlle. Rollstone Machine CO., Fitchburg, Mass .. 
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Quints' patent automatic swam engine governor. 

(Jor-respolidence solicited from manufacturers of throt­
tle 1C0vernor engines. Leonard & McCoy, 118 Liberty 
Street, New York •. 

Friction Clutch Pi1lleys. D. Frisbie & Co., N.Y. city. 
Send for new and complete catalogue of Scientific 

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

HINTS TO CORRESPONDENTS, 
NalDe. and Addre •• must accompany all letters, 

or no attention will be paid thereto. This is for onr 
informatIon, and not for publication. 

Reference" to former articles or an$wers shonld 
give date of paper and pa,ge or number of question. 

( llqll lrleJI not answered m reasonable time should be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by Jetter 
or in this department, each must take his tum. 

Special Wrlt1en (nCorlDatioll on matters ot 
personal rather than general interest ""nnot be 
expected without remuneration. 

Scienti fi c  A.lDerlcan S U I.plelD e n '" referred 
to may be had at the oftice. Price 10 cents each. 

. Book. referred to promptly . supplied on receipt of 
prIce. MI�:��!i 

o
;��h!::,r

d
�xamination shonld be distinctly 

(1) A. S. S. asks what will remove the 
stain of iodine from· the hair of a horse wlthont injury 
to the horse or hair? A. Try rectified alcohol. 

(2) J. A. asks in what manner ch emi­
cals are applied to paper, so as to form crystalline coat· 
ing. A. Mix a very concentrated cold solution of salt 
with dextrine, and lay the thinnest possible coating of 
the 1Iuid on the surface to be covered by means of a 
broad, soft brush. The following salts also produce 
beautiful crystalline coatings : sulphate of magne8ium, 
acetate of soda. and sulphate of tin. The ·p"per must 
1Irst be sized, otherwise it will ab�orb the 1Iuid and 
prevent the formation of the crystals on its surface. 

(!l) A. H. wants formula for making 
line negatives. A. Volkmer's process as detailed in 
Plwtoqraphic Times Almanac is good, as follows : 

Plain Oollodion. 
Ether: . . . . . .  . . .  . . . . . . .  . .  . . . . . . . . . .  500 grammes. 
AlcohoL . . . . . . . . . . . . . . . . . . . . . . . . . . 400 
Pyroxyline . . .  . . . .  . . . .  . . . . .  . . . .  . . .  16 

Sensitizer. 
Chloride of calcinm, . . . . . . . . . . . . . . 1'6 grammes. 
Iodide ammonium . . . . . . . . . . . . . . . . . 4'7 grammes. 
Iodide cadmium . . . . . . . . . . . . . . . . . . .  7'8 grammes. 

Dissolve in 100 grains of absolute alcohol and mix 
with the collodion. 

Silver Bath. 
Nitrate of silver . . . . . . . . . . . . . . . . . . . . . . .  1 ounce . .  
Distilled water . . . . . . . .  : . . . . . . . . . . . , . . .  10 

I<>dize, and aeidulate with nitric acid. 

Intm8ijier. 
A. Bromide of potassium . . . . . . . . . . . . . . .  J4 ounce. 

Water . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  .4  
B. Sulphl'te of copper . .  . .  . .  . .  . .  . .  . .  . .  . . .  Ii 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4  
Mix equal parts A and B and pour on  the 111m. When 

perfectly whitened, blacken with nitrate of silver, at 
grains to ounce of water. In place of the above method 
try a very slow grade of gelatino·bromide plate and de· 
velop with an excess of pyro, previously soaking 
plate for 3 minutes in solution of gallic aCid, 3 grains 
to each ounce of water. 

(4) P. H. asks how photographs are 
enameled. A. The ordinary way is to first prepare a 
sheet of glass by 1Iowing over it a solution of wax or 
paraffine in ether, then rubbing it over with a dry clotb, 
which leaves a thin 111m of wax on the glass, tben. when 
dry, in coating the glass with · a thin, transparent plain 
collodion. This is allowed to partially set, and is theu 
immersed in water nntil tbe greasy lines disappear. The 
dampened albumen print is then squeegeed face down· 
ward on the collodion 111m. When dry, by cntt.ing 
aronnd the picture with a knife, the print is pulled up 
at one corner, bringing with it the collodion 111m, 
which gives the 1Ine glossy appearance 80 much ad· 
mired. For further details see SCIENTIFIC AMERICAN 

SUPPLEMENT, No. 78, page 1062. 
(5) J. C .  asks bow magic photographs 

are made, which appear when the paper or glass snp' 
porting the film is blown upon by the breath. A. The 
picture is printed and 1Ixed in tho usual way, but not 
toned;  then it is bleached out with a solution of bi­
chloride of mercury. It may now be made visible 
again by blowing on it with the breath, especially if 
the smoke from a cigar is mingled with the breath. 
The picture may also be reproduced by placing the 
print npon a pad of blotting paper saturated with hy­
posulph ite of soda. 

(6) J. H. and G. W. H.-The mottling 
of small pieces of iron by the case·hardening process 
has 110 peculiarities further than protecting the work 
from the oxidizing e:tIect of air while in the process of 
heating and the rapidity of transfer to the water when 
ready for hardening. Tbe process consists in packing 
the pieces carefully in animal charcoal (charred leather, 
scrap hoofs or horn). pnlverized so as to allow it to 
pack closely in contsct with the surface of all the arti' 
cl�s. in an iron box (cast iron preferred), with a cover 
to 1It closely inside, so that if the box is not full the 
cover will set in contact with the material. Have no 
articles touch each other; press the cover down and put 
a little white sand on top to prevent air passing in be­
tween the cover and box. Heat the box in a forge 1Ire 
or furnace to a bright red heat: keep it at this heat for 
l� iniI1llte� for small articles like gun l()ck work. Then. 
tak'l o:tIth� covennd seize lJie box with a pair of tongs; ·hold- it over a tnb of water, tip the box, and spill gently the contents (iron · and charcoal) into a tnb of water. 
The time of dropping the pieces into the water governs 
the depth of color. This must be had by practice. Tum· 
lq !he bOlt over �slowly and shaking clears the pleeC!! 
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Crom the charcoal and gives each piece a short exposure 
to air while hot: the oxidation by contact with the air 
while hot gives the color or cloudiness. The distance 
the box is held above the water may be 6 inches to 2 
feet. according to I he effect you wi�h to prodllce. The 
work should be taken from the water immediately, 
dipped in boiling hot lime water, dried. and oiled. 

(7) G. H. S. asks : 1. Is it true that the 
force of an explosion of dynamite, giant powder. or in· 
deed any of the nitroglycerine compounds, acts verti· 
cally? If trne, does it exert greatest pressure down· 
ward? If above be true, please explain the rationale 
of the phenomenon. Why does dynamite when ex· 
ploded differ from gunpoWder. since, like gunpowder, 
the pressure is produced by the rapid disengagement 
of a large volnme of gas nnder the action of heat, d ue 
to chemical combination? A. Tbe explosiou of dyna· 
mite and similar compounds differs from that of gun· 
powder m being more sudden. It acts equally in all di· 
rections except as modifled hy the position of th� point 
of ignition. It is often supposed to act most violently 
downward. because the air shows no effects of an explo· 
sion. The general reason why dynamite is more pow­
erful than gunpowder is because it is a chemical com­

pound. and not a mechanical mixture. 2. Wby does 
dynamite explode better by the use of a detonator than 
by a match. for by either heat is applied ? A. Tbe .de· 
tonator seems to start the molecules into decomposi· 
tion more snddenly and with more energy than a 
match. 

35 inches of iron at 1,000 yards. See SCIENTIFW AMERI· 

CAN SUPPLEMENT. No. 586; for article on this subject: 
Such guns are very seldom tested as to the extreme dis­
tance to which they would .send a prQjectile. To do 
this they would have to be tired at an angle of 45 de· 
grees, and the whole force would be expended in car· 
rylng the projectile the e:reatest distance. They are in· 
stead IIred with � much datter trajectory. to give pene· 
trating power of more or less efficiency at a certain 
distance. 

INDEX OF INVENTIONS 
F o r  which Letter. Patent oC the 

United State. were Granted 

September 6, 1887, 

Drill. See Grain drill. Rock (lrllI. Well drill. 
Dust conveyer, W. J. Martin . . . . . . . . . . . . . . . . . . . . . . . .  369,542 
Dust guard, I ... K. Fuller . . . . . . . . . . . . . . . . . . . . . . . •• . . . .  �,OO6 
Effervescent beverage powder, a.. C. Scott . • • . • • . • .  "369--1'368 
Electric cable. bunched. J. H. Dalzell . . . . • . . . . . . . . .  3611.693 
Electric calJle. underground. J. H. Dalzell . . . . . • . . . .  3611.320 
Electric ca.bles, manufacture of bunched, J. H. 

Dalzell . . • . . . . . . . .  " . . • . . . . . . . . . . . . . . . . . . •  . . • .  • . . . .  :l69,wl 
Electric cables. manufacture of dlmlnlshlul1. J. 

H. DalzelL . . . . . . . . . •• . . . . . • . . . . . . . . . . . . . . . . . . . . . .  3611.594 
Electric generator. dynamo. R. Elckemeyer . . . . . . .  369.{OO 

&ND EACH BEAKING THAT DATE. Electric IIllht filaments. carbonizing mould for 
(17) E. K.-The black willow flowers in Incaudescent. E. P. Thompson . . . . . . . . . . . 869.664. 3611.666 

May, and fruits in Jnne. As the catkins usually fall [See note at end of list about copies of these patent •. ] Electric lillht tIlaments. testing. E. P. Thompson .. 361J.6ti5 
off in one piece soon after fruiting, you will probably Electric machine rellulator, dynamo. E. Place • . . . .  36\l.655 
not be able to obtain any so late iu the season: � The Electrical conductor, H. b'. Campbell . . . . . . . . . . . . • • •  3611,894 

I black willow is widely distribnted, and ought " to be Auger power and tile Injector, fountain, Monroe Electrical distribution, .y.tem of, T. A. Edison. 
found in .. bundance in your neighborhood. If you�need Au:o!���ei�di��t��: 

·W·:G·��dh��::·:.: :':. : : : :: : : : : :  ::: Elevator. See Grain elevator. 
369,439. 36II,441to 369.4411 

the catkins for study. you might perhaps get dried spe· Awning, b'. Hohorst . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  3611.601 Engine. See I,ocomotlve engine. Rotary engine. 
cimeus from Mr. M. S. Bebb, of Rockford, Ill . , who has Axles, making car. S. '1'. Wellman . . . . . . . . . . . . . . • . .  3611.488 Steam engine. 
made the study of willows a specialty. Axles, method of and die for formlnK the centers Engines, cut-oil" gear for, B. V. Nordberg . . . . . . . . . .  369,612 

H H k 
and end collars of car, S. T. Wellman . . . . . . . . .  869,487 Exhibitor, dry goods, A. J. Nichols . . . . . . . . . . . . . . . . .  369,464 (18) W. • • desires a receipt for rna - Bag. See b'eed bag. Exhibitor, shade, R. K. Slaughter . . . . . . . . . . . . . . . . . .  3611,476 

ing a white liquid for stamping with perforated paper Baling press. D. Bromley . . . . . . • . • . . . . . . • . . . • . . . . . . . .  369,582 Eyeglas. or spectacle frame. J. J. Minster . . . . . . . . . 369.544 
patterns on dark goods. A. Use white lead mixed with Baling press, J. La Dow . . . . . . • . . . . . . . . . • . . . . . . . • . . . .  369,454 Fa.tening device. G. Lighlhi.er . . . . . . . . . . . . . . . . . . . .  3611.348 
dry gum arabic powder, which gpes through the per· BalinK press. E. F. Stoddard . . . . . . . . . . . . . . . . . . . . • . . . .  3611.662 Feed bag, F. H. BurlJham . . . . . . . . . . . . . . . . • . . . . • . . . . . .  800.393 
forations and is attached to the material by pressing Baling press. C. E. Whitman . . . . . . . . . . . . . . . . . . . . . . .  869.573 Fender. See Wheel fender. 
with a hot iron. We know of no fluid for the pnrpose. Band for paper, currency, etc. , O. S. Matthews . . . .  369,543 Fence, H. C. Barnet . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  3611,627 

Bed or crib. C. Lucac • . . . . . . . . • . . . . . . . • . . . . . . . . . . • . . 869.605 Fence. J. C. Van Cleave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369.571 
(19) D. L. asks if there is any econorni- Belt tightener. S. W. Putnam . . . . . . . . • . . . . . . . . . . . .• • •  869,364 FenCing, machine for making wlre-and.wood, W . . 

cal way to condense the exhaust steam of an engine so Berry bOX, W. H. Mo.er . . . . . . . . . . . . . . • . . . . . . . . • . • . • • . 369.651 Bundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  3611,584 
it can be used in the boiler agam. where the wat�r snp· Bicycle, J . L. Yo.t (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  10,364 Fence. picket. J. Wintrode . . . . . . . . . . . . . . . ... . . . . . . . . .  369,6i1 

ply is very short. A. An air condenser may be made of Bicycle holder, G. L. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . 300,49{' Fence post, J. O. Brookbank . . . . . . . . . . . . . . . . . . . .. . . . . .  3!\9.1iOO 
iron pipe so that air can circulate npon the outside, Bit. See Bridle bit. Fence po.t. A. W • •  Tourgee . . . . . . . . . . . . . . . . . . . . . • • . .  3!\9,:J71 

(8) W. H. complains of having trouble cooling the pipe, which in turn will condense the steam Blind slat rod, C. Urich . . . . . . . . . . . . . . . . . . . . . . . .
.

. . . .  369.484 Fertilizers, apparatus for treatinJl, W. B. Chisolm 3!\9.434 
in working Prof. Husnick's asphaltum process. A. upon the inside. If you have a '  small portion of water Block. See Printing block. Wagon blOCk. �'Ire back. adjustable, J. W. Keyes . . . . . . . . . . . . .• . . . .  369.5;13 
First obtain a pure solution of asphaltum iu tnrpentine Boats, etc., brldl:e brow for ferry, H. Brooke . . . . . . 369.429 Fire escape, L. H. I,a Roy . . . . . . . . . . . . . . . . . . . . . . . . . • . 369,847 
from some reliable drue; house ; we recommend Eimer 

to spare, the coil may have a sprinkler over it, so as to Boller. See Steam boiler. Fires in building., means for ohtaining access to, 
& d N Y k Add I" I '1 f I wet the surface with cold water, which will enable Boiler for steam heatlng. J. S. Prie.t . . . . . . . • . . . . . . .  3611,470 H. l!lppelsheimer . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . .  369.686 Amen , ew or . 

d 
a Itt e Ol 0 �mon. yon to use a much smaller coil than when cooled by Bolt heading machine. W. E. Ward . . • . . . . . . . . . . . . .  300,375 FI.hing line reel, E. Titus. Jr . . . . . . . . . . . . . . . . . . . . . . . .  36'J.622 

Then coat the plate, expose. an when dry and col pro· air alone. Book cover. writing, J. M. Kent . . . . . . . . . . . . • • • • . . . . . 369,582 Food. apparatus for heating and canning, J. 
ceed to develop. This reqnires great care. and is apt to 

0 0 C Y t 00 
Book. elect ion. E. L. & E. L. Barrett . . . . . • . • . . . . •• . . 3611,312 Baker . • . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  369.tl4 

proceed too rapidly. For further particulars see SCI' (2 ) . .- ou can carry s earn 2 or Book foldiug machine, E. T. Hazeltine . . . . . . . . . . . . .  369,59J Food. compollItd, J. H. St.ebbin_, Jr; . . . . . . . . . . . . . . . il69,OOO 
ENTIFIC AM"RICAN SUPPLEMENT, No. 1/i8. page 2ro7, iIoo feet if 'pip'?,s are caretully feIt�d and bOxed, with Book holder, W. Simmonds . . . . . . . . . . . . . . . • . •. . . • • . . .  800,475 Franre. 'See Eyeglass o r  spectacle frame. Orna-
No. 138, page 2195, No. 243, page 3866. The benzole dis· very little los.. You cannot pump as much water Boot or shoe sole, A. Deubert. . . . . . . . . . . . . . . .  ' . . . . . . .  009,323 mental frame. Window, picture. or other 
�olves out the portions of the film not affected by Jight. through a two inch pipe as a pump having a :l inch Bottle stopper, G. A. Ge •• ner . . . . . . . . . . . . . . . . . . . . •. . .  369,332 frame. 

. . discharge opening is capable of pnmping . Box. See Berry box. Cigarette box. Furnace. See Hot air fnrnace. 
(9) J. V. F. writes : I have a lmoleurn � • Bracelet T. H. Krement •. . . . . . . . . . . . . . • • . . . . • . . . • . . •  800,4.>2 Gauge. See Micrometer frame gauge. 

cloth on my floor which looks rough and the IIrst fln· (21] .-The pole star is about e 17' Brake. See CRr brake. Wagon brake. Galvanic cell, L. Drescher . . . . . . . . . . . . . . . • . . . . . . . • . .  361l,f>f5 
ish IS worn off. What shall I use to rmew it and make fr e true pole. When Polaris is on the me· Brldlle wall, A. Snell . . . . . . . . . . . . . . . . . . . • . . . . • . . •. . . . .  369,56! Gas burner, A. F. Zimmerling . . . . . . . . . . • . . . • . . . . . . . .  36!1,{�1 
it last longer? A. Wash occasionally with skim milk an at upper culminations, the star Alioth. the Bridle bit. Williams .t Tanner . . . . . . . . • . • . . . . . . . . . . . • 369,490 Gas pressure regulator and cut 011", Faulkner & 
and water. Rub once in three months with boiled lin· second star from the pointer III the dipper handle, will Bridie winker stay. Ryan & Knapp . . . . • . • • . . • • . . . . . .  369,367 Pope . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . • • . . .  36II.i15 
seed oil. Put on a very little. rub it well iu with a rag. be on the lower meridian. The east and west elongs. 1 Broom or mop holder, W. Craine . . . . . . . . • . . . . . . . . . . .  86H,318 Gas regulator, C. Pattrell . . . . . . . . . . . . . . . . . • . . . . . • . . . .  3611,467 

d t" . I AI' h h AI" h '  h Buckle, J. C. Hyde . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  3611,526 Gate. See Railway gate. Railway crosslnK Kate. 
'1nd polish with a piece of 01 silk. Ion IS OppOI te to lOt w en lOt 18 at t e same Buckle. suspender, A. L. Purdy . . . . . . . . . . . . . . . . . . . . .  369.656 Gate, S. F. Kniss . . . •• . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . .  369.614 

(10) A. G. A. N. writes : I have a large 
altitude as Polaris. Buckles, making frames for harness, W. B. Generator. See Steam generator. 

(22) A. S. E. asks (1) how to take iron Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . • . •. . . . .  369.430 Governors, saiety .top for, B. V. Nordber . . . . .. . . . . . 3611,61 1 quantity of argentic nitrate partially oxidized ; also 
some scraps of gold of different carats. How am I to 
proceed to extract the pure metal from each one?  A. 
See Practical Hints on Saving Gold and Silver Wastes, 
In SCIENTIFIC AMERICAN SUPPLEMENT. No. 307. Me · 
tallic silver can be obtained by fusing the chloride with 
dry sodic carbonate in a Hessian crucible, and the gold 
is thrown down by iron sulphate from a solution of its 
salts. 

(11) B. H. L. asks : How can I fasten a 
lead tOP on a car.bon plate ? A. Make a mould of wood 
or plaster of' Paris large enough to inclose tbe end of 
the carbon.and also to produce a cavity for the lead,then 
cast the lead around the carbon. The mOUld. if made 
of plaster. should be thoroughly vented and baked be­
fore use. 

(12) J. C. F. P. asks for instruction for 
making large (or small) trays out of wood, for photo. 
graphic pnrposes-the best manner of making the 
joints, and the best process of rendering them water 
and chemical proof. A. Make them of white pine. 
Halve the corners. Put them together with brus 
screws. Soak the tray when done in hot paraffine, or 
make the joints. with gl ue to which has been added a 
little bicbromate of potash. Expose to daylight for 
10 or 12 hours. and finally varnish heavily with alco· 
halie shellac varnish. 

(13) E. P. B. asks : Is th ere any drug or 
acid or any other cheap preparation that will destroy 
the smell attaching to salad oil and China nnt oil, and 
render them odorless and not make them mnddy or dis· 

colored ? A. Thoroughly wash the oils with hot water, 
frequently renewed, or blow steam through them until 
the desired effect is produced. Air freely employed .lor 
some time sllcceed. admirably with certain oils. and its 
use has the advantage of not introducing moisture irito 
the article. Another method is to boil the oil for 15 to 
30 minutes with calcined magnesia. To remove the 
odor, however, charcoal is the simplest means, but of 
course it takes the color with it. 

(14) J. A. asks : 1. Is there any way of 
removing stains made by water in tracing cloth? A. 
Tracing cloth is made by varnishing linen with Canada 
balsam dissolved in turpentine, to which a few drops 
of castor oil have been added. An application of this 
mixture will cover the spots from which it has been 
partially removed by water. 2. I desire a rapid method 
for copying printed engravings. cnts. etc., clearly, from 
one book into another. without injuring the leaves in 
either book; or how conld I accnrately reproduce them 
in any manner? A. We know of nothing simpler than 
photography. 

(15) J. G. C. asks : 1. Can I obtain a 
snpply of oxygen by any simple process of separation 
from the atmosphere? A. For separation of oxygen 
from the atmO"lIhere. we refer you to onr SCIENTIFIC 

AMERWAN SUPPLEMENTS. Nos. 92. 119, 313. which we 
can send you for 10 cents each. 2. Why does ee;g albu· 
inen as,ume the condition it does from the effect ot beat. 
. ing? A. Egg albumen has a high coefficient of viscosity 
and does not evaporate. Hence the bnbbles it fOrm, 
last for a long time. 

(16) W. H. R. asks : 1. Is there any ce­
ment that will fasten glass to brass? 4. Boil 3 parts of 
.resin with 1 part of cal1stic soda and 5 parts of water. 
thus making a kind of soap. which i. mixed �with. ". its 
weight of plaster of Paris. 2. Please give the analysis 
of retined petroleum. A. It ·shonld �have a density of 
46° Baume; s  flashine: point of 115° Fah. , and a burl)ing 
point of 188° ·Fah .. · 3. Is there mnch chance for imprQve� 
ment in oil lamps ? A. There Is always al) opportUnity 

.of producing something better, although 8 great deal 
h88 been� done in this line. 4. What is the� extreme 
range of the English 110 ton gnn? A. 'l'hey penetrate 

rust from granite. A. Scru):> with dilute muriatic acid. Buggy boot, T. E. Stevens . . . . . . . . . . . . . • . . . . . . . . . • . .  069,567 Grain boats, apparatus for unloading, J,. Me •• ier. 3611.460 
2. A cement to make joints for granite monuments .  A. 

Burner. See Gas burner. Grain drier, J. H. McDonald . • . . . . . . . . . . • • • . . . . . . . . .  369,607 

Use clean sand 20 parts ; litharge 2 parts ; quicklime 
1 Bustle, M. Leaman . . . . . . . . . • . . . . . . . . . . . . . . . . . . . •• • •  3611.455 Grain drill and seeder, W. D. Arnett . . . . . . . . . . . . . .. . 369.388 

Button or stud, L. Rousselle . . . . . . . . . . . . . . . . . . . . . . . . . 3611.557 Grain drillS, seeding attachment for, W. R. Dud-part ; and linseed oil, sufficient to form a thin paste. Cabinet for paper and other materials. J. T. Hoyt 3611.642 ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . • . • .  3611,506 
See SCIENTIFIC AMERICAN Sl!PPLEMENT, No. 313. Cabinet, medicine, A. Claypool. .  . . . . . . . . . . . . . . • . . . . . . 369,500 Grain elevator, harvester, E. B. Copley • . . . • • • . . . . .  3611.3116 

(23) C. W. desires a recipe for preserv­
ing the juice of lemon.. A. Mix it with one·tenth of 
alcohol and then bottle. By this means it wiil be 
prevented from decomposing. 

j(24) Portma.ntel;!.U �sks : What would 
be the best·way of renovating a black canvas,· covered 
portmantean on which the color has been rubbed off a 
good deal? A. Coat It with a black leather varnish, 
snch as the fol1owing : Digest shellac 12 partS. white 
turpentine 5, gum sandarac 2, lampblack ' 1 ,  with 
spirits of turpentine 4, and alcohol 96. 

(25) R. & K. ask the manner of prepar· 
ing and the ingredients used in the manufacture of car­
penter's prepared chalk. A. The ordinary white crayons 
are made by taking the finest powder of calcined oyster 
shells. sifted through muslin. Mix up with water in 
which a little rice and a little white sugar candy has 
been boiled ; according to the quantity of the rice, so 
will be the harduess of the crayon. For process of 
manufacture. see Spons' . . Workshop Receipts," flrst 
series, which we can send you for $2. 

(26) H. S. asks : 1. What is understood 
by second growth of potatoes ? A. In order to ohtain 
a maximum crop of potatoes, they must have constant 
growth, which. if checked in any way. the tuber ceases 
to enlarge evenly and starts a second growth from its 
eyes, forming prongy or knoby potatoes. 2. What kind 
of gr88\1 is b�st on a hilUb.at washes? A. Bermuda. 3. 

Where'C8n l;get a good book on ponl try �".A. We can 
send YOll LewiS' " Praetical Poultry Book "  for $1 .50, 
postpaid. 

(27) E. R. S. desires a preparation that 
is good for marking and stenciling eases whh a brush. 
I have been using lamp black, but it rnbs off so. I am 
now using bluing. but it is so thin that I cannot stencil 
with it. and it also runs terribly In marking. A. Dis· 
solve ordinary asphaltum in turpentine, and yOll will 
have an excellent stenciling ink. . See also answer to 
qnery 2. in SCIENTIFIC AMERICAN for September 3. 1887. 

(28) R. G. writes : I have in my pos­
session a rosewood bassoon. which is cracked throngh 
in one of the joints. Would you give me a receipt for 
a cement or glue which wi!! resist the warm moisture, 
and make the instrument air tight? A. Powder and dis. 
.olve one part of glue in one of thick linseed oil . var. 
nisfl boiling hot, and mix thoroughly. In using it. heat 
tbe two pieces. apply the glne warm, and press the pieces 
together. 

MINERALS, ETC.-Specimens have been 
received from the following correspondents. and have 
been examined with results stated. 

A. T.-They are worthless • 

TO INVENTORS. 
An experience of forty years. imd the preparation of 

more than one hnndred thousand applications for pa­
tents at home and abroad. enable tiil to tinderstand the 
laws and practice on both continents, and to possess un'" 
equaled·faollItles for procuring. piltents everywlIer\l'i A 
SYD<!pl!ls,<>f the patent 1$W8_ot the.UIJite<f StlLtes and all 
. io:reillD countries mllY l!e had on application, and. Persons . cODtempla�lnll the-securlng.of patent.; �ltMr at home or 
abro.id, are hivrtet'i to � Wtlte to 'this ollloe 'tor prices, 
.hlch are low. In accordanee With th. tlmerand o)1r ex­
tensive facilities tor OOlfdnetlng the bU8lneo. �Addres. 
MUl!{N & CO •• . Oftlce SCIU'rIl"IP AlII.IUCAN, 861 Broad� 
way, New York. . 

Cables, art of splicing. J. Collins . . . . . . . . . . . . . . . . . . . . 361l,435 Grinding and polishing the external .urface. of 
Cables. etc., grip tor, P. Kelly . . . . . . . . . . . . . . . . . . . . . . • . 36'9.531 hollow ware, macbine for, J. T. Dull" . . . . . . . . . . S69,827 
Can testing machine, W. B. Mann . . . . • . . . . . . . . . • . . .  369,539 Grinding and poli.hing the interior of hollow 
Car brake, L. Messier . . . . .  · · · · · · · 0 . . . . . . . . . . . . . . . . . . . .  369,461 ware, machine for, J. T. Duff . . . . . . . . . . . . . . . . . .  0 369,326 
Car coupling, S. A. Alexander . . . . . . . . . . . . . . . . . . . . • . .  3611,:J82 Guard. See Dust guard. 
Car coupling, T. G. Ashford . . . . . . . .  - . . . • . . • . . . . . . . .  369.384 Gun. A. D. Blanchard . . . . . . . . . . . . . • • . . . . . . • • . . . . . . . . .  3611.313 
Car coupling, J. R. Avery . . . . . . . . . . . . . . . . . . . .... . . . . . . 36'9,578 Gun, breech-loading shot, A. Dickerman . . . . . . . . . .  3611;437 
Car coupling, C. W. Chl.holm . . . . . . . . . . . . . . . . . . . . . . . 369,502 Hame Clip, A. b'. Duvall . . • . . • .  ' " •. _ ,  . . . . . . • . . . • . .• . .  361l;685 
Car couplinll, S. G. Howe . • . . . . . . .  : . . . . . . • . . .  : . . . . . . •  3611,523 Harne eoupllnJl. �'. W. Hoefer . . . . . . . . . . . . . • . . . . . . • . .  S69,i!36 
Car coupling. B. W. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . •  369.361l Hame coupling, A. J. Sonner . . . . . . . . . . . . . . . . . . . . . • .. .  369.618 
Car coupling, D. Y. Wilson . . . . • • • . . . . . . . . . . . . • . . • . • . • 369,576 Hammock spreader, A. Nickerson . . . . . . . . • • • . . . . . . • .  369,M6 
Car mover, A. Stockdale . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  3611,413 Handle. See Damper handle. 
Car, po.wer driven street, J. Noble . . . . . • . . . .  H • • • • • •  369,610 Hanger. See Door hanJ{er. 
Car replacer, Kelly & Lee . . . . . . . . . . . . . . . . . . . • . . . . . . . .  369,580 Harness attachment, P. D. Derlckx . . . . . . . . • . . . • . . . .  3611,322 
Car wheel riveting machine, R. Kells . . . . . . . . . . . . . . .  S&J,&''1 Harrow, rotary, J. R. Hicks . . . . . . • . . . . . . . . . • . . . .  ..369.600 
Cars by electricity, apparatus for lighting, S. H. Hat pouncing machine. H. Griffin . . • . . . . . . . . . . . . . • . . 3611,520 

Short. . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . • . • •. . .  3611,561 Hay rake, horse. Kis.ner & Gromme . . . . . . . . . . . .  , . . .  36II,OOi 
Carding engines, mechanism for stripping the Hay stacker, D. D. Domas . . . . . . . . . . . . . . . . . . . . . . . . . . 069.324 

top 1Iats of. A. Falls . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  3611,444 Header and thrasher couplinJl, combined, D. BIl.t 369,ill8 
Carpet fsstener, .T. McPherson . . . . . . . . . . . . . . . . . • . . . .  S69,ii55 Hoating apparatus, G. H. Benjamin . . .  : . . . . . . . . . . . .  · 369.4-25 
CH.rriage, C. Thomas . . . . . . . . .  · . . . . . . . . . . . • . . . . . . • • 0 • • • 369,SiO Heating apparatus, electrical, A. H. Buckelew .... . . 369,432 
Carriage jack, R. J. Butterfield . . . . . . . • . . • . . . . . • . . . . .  800.433 Heel plates, machine for attaching, F. H. RICh-
Carrier. See Cash and package carrier. ards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . .  369,554 
Cart, road, D. C, Plank . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  3611,362 Hinge. r.. H. Lempert . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  369,.J46 
Case. See Medicine case. Photographic bSl{ Holder. See Bicycle holder. Book holder. 

case. Broom or mop holder. Ribbon holder. 
Cash and packal:e carrier, J,. G. BObtedo . . . . . . . . • . •  8OO.62S Hook. See Snap hOOk. 
Catch, safety, J. nunstan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,399 Hopple, E. W. Parrish . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• • • 369;M8 
Chain links, machine for sorting and 1Inlshlnll, J. Hor.e power. Hohlfelder & Carpenter . . . . . . . . • . . . . .  369.449 

D. Storie • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " ' . . . . . . .  3611,620 Hot air furnace. G. Stephenson . . . .  , . . . . . . . . . . . . . . . .  il69,480 
Chair. See Convertible chair. Reclining chair. Hub, vehicle, M. B. Mahurin . . . . . . . . . . . . . . . . . . . . . . .  369j51S 
Chance device. He.ton & Akers . . . . . . . . . . . . • . . • . . . .  369,404 . Ice and slush melting attachment, J. N. Briggs . . . • 369,3611 
Chopper. See Cotton chopper. [ce creeper. R. Heun.ch . . . . . . . . . • . . . . . • . . . . . . •. . . . .  369,522 
Chuck Indicator attachment, C. O. Wilder . . . . . . . • .  3611,489 ICIl sawing machine, G. Trah .. n . . . • . . • . •. . . . . . • . . • • . • . 369,415 
Churn, C. Bennet. . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  369,426 IncrustfLtion prev�ntive, 1.\ Dooley .. " . . . . .. . . . . � . . .. �,325 
Churn dasher, JJ. D. Bunce . . . . . . . . . . . . . . . . . . . . . . . . . .  300,58.� Indicator. See Automatic indicator. 

Chute, vertical, J. N. Brlllgs . . . . . . . . . . . . . . . . . . . . . . . .  36!l •. l90 Injector, automatic Oil . P. Hubert . . . . . . . . . . . . . . . . . .  369,524 
Cigar bnnchlnll machine. J. R. Williams . . . . . . . . . • . . 369,419 Insulator. E. T. Greenfield . . . . . . . . . . . . . . . . . . . . . . . . . • .  369.{47 
Cigar press, A. Ullrich . . . . . . . . . . . . . . . . . . . . . . . . . . • . •. . .  369.3j3 lro.n. See Sad iron. Soldering iron. Staple pro.-
Cigarette bOX, M. Mendl.aba! . . • . . . . . . . . . . . . . . . . . . . . .  369,408 tectlng iron. 

Cleaver, butcher's, F. Kortick . . . . . . . . . . . . . . . . . . . . . . .  369,406 Iron or steel direct from the ores, apparatus for 
Clip. See Hame clip. prodUCing malleable, C. Husgafvel . . . . . . . . . . . . .  3611.525 
Clock case. mOUld, C. Hellebush . . . . . . • . . . • . • . . . .  369,331 Iron. redUCing and melting magnetiC oxide of, W. 
Clock, electric alarm, A. G. Woolley . . . . . .  , . . . . . . . . . 36lJ.672 E. Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  369,:1l1l 
Clock, universal, :'!. S. Moyer . . . . . . . . . . . • . . . . . . . . . . . .  369.462 Jack. See Carriage jack. Lifting jack. Wagon 
Clock., electric synchronizing attachment for, E. jack. . 

F. Bard. . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  369,386 Jewelry, manufacture of shell, C. MoegIlnJ[ . . . . . . . , Ss9,&.l9 
Cloth cutting machine, T. W. Parshal! . . . . . . . . . . . . .  3611,466 Key fa.tener, S. H. Paulmler . . . . . . . . . . . . . . . . . . . . . . . .  369;468 
Clothes drier "rid lawn tent. co.mblned, Averill & Knife attachment. skinning. D. J. Brougher; . . . • . .  369,�14 

Sharp . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3611.493 Knitted drawers. lady 's. J. Persch . . . . . . . . . . . . . • . . . .. 36!1,549 
Cock, plug, J. Powell. . . . . . . . . . . . . . . � . . . . . . . . . . . .. . . . . 869,613 Knitting ma.chine, straight, R. Klinger . . . ; . . . . . . . . 800,:143 
Collar pad, horse, J. Morrow . . . . . . . . . . . . . . . . . . . . . . . . .  869,650 Krotophone, "'. C. Watkins . . . . . .. . . .  . . . .  � . . . . . .. . . . �tS77 
Collars, sweat pad fastening for borse, F. Henoit .. 869,496 Krotophone receiver, )i\ U. Watkins . . • . . . . . . . • . . . . .  869,d78 
Combluation lock, J. W. Estes . . . . . . . . . . . . . . . . . . . • . . 3611.331 Ladder • •  tep. W. R. Allan . . . . . . . . . . . . . . . . . . . . . . . . .• . .  36II,4U1 
Convertible chair and.cot, P. C. J.Jewls. . . . . . . . . . .  369,347 Lamp, arc, D. J. Hauss . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  -300,640 
Copies of writings, drawings, and the like, means J.Jamp, e1ectric, O. P. Loomis . . . . . . . . . . . . . • . . . . . • . . • 369,:i4:9 

for obtaining, O. Lelm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3611,536 Lamp. electric arc. H. J.emp . . . . .  , . . . . . .. . . . .. . . . . . . . . .  ·369,456 
Core barrel. collap.ible, D. G. Coppin . . . . . • . . . . . . • . . 369,817 I,amp, petroleum, W. E. A. H"rtmann . . . . . . . . . . . . .  S69,598 
Cotton chopper, E. W. Clark . • • . . . . . . . . . . . . . . . . . • • • •  800,;;16 I,atch , gate, '1'. Martin . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . .  369,;;52 
Cotton, etc., machine for opening and cleanin�, Lead armored conductor and making the same, > 

W. & W. I,ord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369,35() T. G. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . • .  :369.372 
Coupling. See 'Car' coupling. Hame conpling. Life preserver, Creamer & Leach . .  : . . . . . .  : . . . . . . .. . .. a6lJ.819 

Pipe coupling. I Lifter. See Transom lifter. 

Crane, R. Bagaley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,423 I;lftlng jack, F. Kellogg . . . . . . . . . . . . . . . . . . . . • . . • . . . . . .  369,529 
Cultivator and pulverizer, comblned, J. Ashen- Lifting jack. W. F. Knowlton . . . . . . . . . . . . •.. . . . . . . •• . .  369.615 

felter . . . . . . . • • • . . . . . . . . . . . . . .  ; . . . . . • . . . • . . . . . • . . . . .  il69,492 I,lllhtnlng arrester. A. B. Depuy . . . . .  , . . . . . . . . . . . . . .  3611,436 
Cultivator tooth, M. A. Eisenhour . . . . .  " . . . . . . . . . . .  3611,508 I.ights. feed mechanism for are, W. W. Street . . . .  369,568 
Cultivator, wheel, Ber2er & Sousley • • • . . . . . ... . . .. . . .  369,4.'l7 T.lime or cement, riianufacture of, H. Mathey, 
Curd mlll, J. P. Roberge . . . . . . . . . . . . . . . . ... • . . . • . • . . • •  3611.555 369,358, 369,854 
Curtain ftxtUl'e, s. H. Waltner . . . . . . • . . . • • • • . . . . • . . . .  369,380 Lock. See Comblnatio.n lock. Railway turntable 
Cutter. See Vegetable cutter. _ . '  IQCk .. 
·D.:mper� h.:!1d!e�S; Abhott . . .  : ;  • . • :. , .: . :,t . .  ,� ; . : . ;.-;](l9,809 J,ocomotive engine. W. J. Tripp . . . . . . . . . . . . . . . . . . .  369,482 
.Dlgger. See Potato digger' Looms, compart board for jacquard/G. W.SW- · :·: , . . 
Door nliDl!ier,-W. 0 .. Ka.sOil�; •. , • . . . . .  , . . . ...... . .. . ; . . • • 369,i51 lord . . . . . -. . . . . . .  ; . . . . . . . .  � . . . • . . • . . : . . . . •  ' • •  ; :  . •  :., .' 369,566 
Doors, lever. eMil" for.doubl'!; F. • .  Llnk. :,. " ... .. . . . .:. 'atlj,45S Lubricator, P. A. Bennett . . . . . . . . . . . . . . . . . . . . . . . ; . • . • .  369,388 
Doors, wlndow.,�etc., �aDie for, O. A. BIPllhallL .. 36\),581 Lumber a.sorter, Phillip, & WMley . . . . . . . . . . . . .. . .  369,6[;0 
Drawer pull, W. W. Chllton . . . . . . . •  : . . • . . . . . . . . • • . . • .  369.315 Medlcln.e case ('r satchel, D. L. De Myers • • . . . . • . . .  800,433 
Drawers or bolles, frame or. rim for, J. J. Grant . • .  B6P,519 Metal rolla, apparatus for tranSferring the pro-
Drier. see Clothes-drier. Grain drier. duct. of, b'. H. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . ·800� 
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Metal sllttIn&' machine. J. Vermeulen • • • • • • • . • • • • • 369.669 
Micrometer a-auge. J. MomU . . . . . . . . . . . . . . . . . . . . . . . .  369,8D7 
Mill. See Curd mill. 
Mould. · See Clock case mould. 
Muolc. appliance for holdina- .heet. C. F. Lancao-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,fi8{ · 
Mualcal ln.trument. · mechanical. J. E. Treat . . . • • •  369.667 
011 cloth. manufacture of. H. I,. & I. H. Storey . . . . 369.H4 
Oller and attachment for vehicles. J. Bntcher . . . . . 369,6:)1 

' Orgau stop knob. R. Alden . . . . . . . . . . . . . . . . . . . . . . . . . .  369.310 
Ornamental frame. L. M. Pratt . . . . . . . . . . . . . . . . ... . . .  369.410 
Packing. pl.ton rod. Small & Warner . . . . . . . . . . . . . . .  i!69,562 
Pad. See Collar pad. 
Pail •• heating device for dinner. F. W. Seymour . . 369.412 
Paint and paint compounds. G. W. Banker . . . . . . . .  369,385 
Paper pail cover. T. F. W. Schmidt . . . . . . . . . . . . . . . . .  369,559 
Pavement, E. A. Snow . . . . • • • • • . • • • • • . • • • • • • . . • • • . • • • • 369,478 
Pea sbooter. J. I .. V .. lller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.485 
PeD, fountain, E. Marble, Jr . . . . • • . . • . . • . .  u • • • • • • • •  869,351 
PencHs, etc . •  sharpener for, O. MU8slnan, Jr . . • . . 369,652 
Photoe:r .. pher·. bag c .. ,e and plate holder. Koppe 

& Moh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369.646 
Photographic camera llnder. W. H. Fuller . . . . . . . .  369.fl15 
Pipe coupling. A. Wilbur . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,574 
Pipe wrench. W. Gormley . . . . . . . . . . . . . . . . . . . . . . . .. . .  i>69.3a6 
.. Ipe •• machine for threading .heet metal. F. }'. 

VOia-t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869.417 
Pitchers or other vessels, guard for water, S. 

Whinery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,381 
Plaiting and · machinery therefor. method of. N. 

Fra.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.514 
Planter. corn. W. Dunkle .. . . . . . . . . . . . . . . . . . . . . . . . . .. .  869,507 
Planter. seed. J. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . .  369.685 
Planier, seed. D. Leblanc . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.845 
Planter •• dropping attachment for corn. J. M. 

Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.630 
Plow. T. Brunner. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  369,891 
Plow. C. EngeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,829 
Plow and harrow. combined. W. P. Clark . . . . . . . . . . 869,589 
Plow and seeder. combmed. B. F. Park . . . . . . . . . .. . . 369.409 
Plows, frame for I sulky, E. L. Clancy. . . . . . . . . . . . . . .  369,588 
PolI.hlng lap. G. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  869.431 
Po.t. . See Fence po.t. 
Potato digger. A. C. Collin . . . . . . . . . . . . . . .  : . . . . . . . . . . .  869,501 
Powder. See Etrerve.cent beverage powder. 
Power. See Auger power. Horse power. 
Pre... See Balin&, pres.. CII,ar pre.s. 
Pressur" regulator. automatiC. Schmidt & Christ .. 369.474 
Projectile. J. McCreary . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8611.459 
Protector. See Skirt and .tocklng protector. 

'l'ree protector. 
Printing. M. D. Wilkins . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  369.575 
PrInting block. J. R. Cumming . . . . . . . . . . . . . . . . . . . . . . 869.632 
:Printing block. metallic. J. M.  Hawkes . . . . . . . . . . . . .  369,521 
Printing plates. manufacturing. T. J. Bicksler • • . .  869,580 
Pulley. wooden. Casada & Hender.on . . . . . . . . . . . . . .  369.586 
Pulleys. frame for ..... h. D. C. Lyon . . . . . . . . . . . . . . . . .  869.1H8 
Pnmp •• gearing for operating windmill. J. E. Jor-

dan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S69.6tJ2 
Pumps. motor for operating. Downey & Collier .. . . 869.634 
Punching machine, A. G ay . . . . . . . . . . . . . . . . . . . . . . . . . .  369.597 
Punchlna- macblne. a-ana-. F. Kohler . . . . . . . . . . . . . . . 369,8« 
Rail. See Railway rail. Railway guard rail. 
Railway crossing a-ate. Thelen & Cluever • • . . • • • • . .  369.Ii'..'1 
Railway vate. B. E. Well . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.624 
Railway gnard rail. F. X. Georget . . . . . . . . . . . . . . . . . . 869.446 
Railway rail • • treet. D. C. Cregler . . . . . . . . . . . . . . . . . . .  <169.398 
Railway. street. D. C. Cregler: . . . . . . . . . . . . . . . . . . . . . . . 369.illI1 
Railway .wltch. J. Donovan . . . . . . . . . . . . . . . . . . . . . . . .  869.633 
Rallwav sy.tem. endle.s. L. Goddu . • • . • . . . . . . " . ' "  869.8;15 
Railway tie. J. H. Colfman . .  ' . . . . . . . . . . . . . . . . . . . . . . ..  869.591 
Railway train sia-nakC. M. Radford . . . . . . . . . . . . . . . .  369.�57 
Railway turntable 10ck; W. H. lnloe. et al . . . . . . . . . . 369.527 
Rake. See Hay rake. 
Reclining chair. Scarritt & Mosley . . . . . . . . . . . . . . . . . .  369,558 
Reel. See Fishing line reel. 
Regulator. See Elect,rlc machine regulator. Gas 

regulator. Ga. pres.ure regulator. Pre.sure 
regul .. tor. 

Reln l1:ulde. N. D.  Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869.485 
Ribbon holder. G. A. Loyd . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.587 
Rock drill. diamond. W. Odgers . . . . . . . . . . . . . . .  : . . . .  369,&4 
Rod� See Blind slat rod. 

' Roller mill •• feed mechanl.m for. C. Pol.ter . . . . . . . 369.551 
Roi ling ribbed plate •• device for. J. D. ElII . . . . . . . .  369.328 
Roiling seamless tubes. machine for. W. H. Ap-

pleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869.311 
Rope machine, straw, Stephens & Carter . . . . . . . . . . 800;479 
Rotary engine, Perrott & Warrington . . . . . . . . . . . . . .  369.(69 
Rule. pocket. lIl. R. Billing . . . . . . . . . . . . . . . . . . . . . . . . . . 369.499 
Sad Iron. A. Rosa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869,556 
Sad Iron. N. R. Streeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,569 
Sash fastener. W. H. Weddington . . . . . . . . . . . . . . . . . . .  869.670 
Sash fast-ener. D'. O. Weydell . . . . . . . . . . . . . . . . . . . . . . . .  869.418 
Satehel, H. & 1. Scheuer . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  869.472 
Sawmill carriage. W. Gowen . . . . . . . . . . . . . . . . . . . . . . .  869.518 
Sawmill doa-, W. Gowen . . . . . . . . . . . . . . . . . . . . . . . . . . : . . .  369,517 
Sediment trap and solution clariller. M .. H. l,ev-

ett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1I61i.457 
Seeder and harrow. combined. G. D. Carmer . . •  ; : . 369.395 
Seeders. pulverizing .. ttachment for. A. Torger-

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369,481 
Sewing machine loop taker •• mechanism for im-

. parting variable motion to. A. Steward . . . . . . . .  869.619 
Sewing machine • • hoe sole. E. H. Smith . . . . . •  , . . . . .  869.563 
Sewing machine trimmer. Muther & Woodward. 300.658 
Sewing machine trimming attachment. C. G . 

Rutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869.658 
Sewing machine •• buttonhole cutter for. }'. E. 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.478 
Shingle. metal liC. H. Smeeton . . . . . . . . . . . . . . . . . . . . . . .  869.477 
Shingle sawina- machine. W. J. Tnnmore . . . .  : . . .  � . . 369.668 
Shoe ooles. roll for bumna-. �'ox &; Pope . . . . . . . . . . . 369,518 
Shovel blank.. machine for splitting the tang. 

and forming the sockets of. H. lII. Myer • . . . . . .  869.aoo 
SllIn or .Ia-nal. A. R. Pullin . . . . . . . ; . . . . . . . . . . .  369.614. 369.615 
Signal. See Railway train signal. 
Skirt and .tocklng protector. G. H. Lasswell • • . . . •  369,535 
Slate •• pencil holder for. C. E. Swaney . . . . . . . . . . . . .  369.668 
Sled. Moulton & Rempls . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 369,8D9 
Snap hook. B. D. Gelb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.516 
Soldering Iron. C. G. Sneider . . . . . . . . . . . . . . . . . . . . . . . . .  ilOO.617 
Spark arrester. J. M. C. Tyner . . . . . . . . . . . . . . . . . . . . .  369.488 
Speaking tube attachment. J. E. ·Kelly . . . . . . . . .. . . . . 369.340 
'I!plnnlng machines. saddle for top rolls of. E. 

Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  369.501. 

Stove.·or lire ·boxee. gas connection for hot blast. 
H. Kennooy . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  889.341 

Stove •• • tack connection for hot bla.t. H. Ken-
nedy . . • • • • • • • • • • . • • •  · • • . • • • • • • • • • • • • • • • • • • • •. • " • • • • . .  869.W 

Sn.penslon device. Evarts & FI.her . . . . . . . . .. . . . . . . . 369.509 
Switch. See Railway switch. 
Tablet. ornamental. E. C. Meeker . . . . . . . . . . . . . . . . . . . 869.407 
Tag. markIng. S. Dancyger . . . . . . . . . . . . . . . . . . . . . . . .. . . 869.821 
Telegraph. printing. ·W. B. Wood . . . . . . . . . . . . . . . . . . . 869.577 
Telephone. F. C. Watkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869.876 
Telephone transmitter, F. C. Watkins . . . . . .  . ... . . . .  369.379 
'l'hlll coupling •• antt�ratt1er tor; S. J. Bingham. 

869,427. 369.428 
Thrashing machine. !l'hull. Jr . •  &; Weber . . . . . . . . . . . 369.570 
Tie. See Railway tie. 
Time recorder, A. Hooper • . • • • . . . • • • . • • • • • • • • . . . . • • .  n89,450 
Toy. mechalilcal. }'. J. & A. S. Totten . . . . . . . . . . . . .  869.623 
Tran.om ilfter. G. W; Wright . . . . . . . . . . . . . . . . . . . . . .  ilOO.628 
Trap. See Sediment trap. 

. 
Tree· protector. Rowe '& Hetrick . . . . . . . . . . . . . . . . . . .  369.616 
Truck •• safety'guard for railway. F. S. Tull . . . . .. . .  869.416 
Trus •• G. Reno . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . .  800.471 
Truss. J. O . . Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,566 
Type writing machine. T. E. Enjal bert . . . . . . . . ... . . 369,401 
Umbrella and cane; combined. C. E. Vail . . . . . . . . . . 369,874 
Umbrellas. et(1 .• retention device for. W. H. Bel-

knap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369.867 
Valve for water pipe •• W. KaI8er . . . . . . . . . . . . . . . ... . . 369,528 
Valve • •  team-actuated. M. Schultz . . . . . . . . . . .... . . . 369.658 
Valve. steam engine. C. C. Poole . . . . . . . . . . . . . . . . . . . .  369,652 
Valve .tems. supporting mechanism for. E. P. 

Monroe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 369,358 
Vegetable cutter. F. Wue.t . . . . . . . . . . . . . . . . . . . . . . . . . .  869.673 
Velocipede. J. M. Marlin . . . . . . . . . . . . . . . . . . . . .. 869,MO. 800,541 
Veneer drum •• machIne for forming. Godfrey & 

Hal.tead . . . . . .  . .  . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  869.6.l8 
VIl1:uetter. II. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.� 
Voting and recording apparatus for legI.latlve 

bodies. B. S. Molyneux . . . . . . . . . . . . . . . . . . . . . . . .. .  869.008 
Wagon bloCk. loa-. L. Stewart . . . . . . . . . . . . . . .  : . . .  � . . . . 369,oot 
W BIron brake. C. V. Pugh. . . . .  . .  . • . • . •  . . . .  . . . . . .  . . . . .  869.163 
WagOil jack. J. W. Epperson . . . . . .  ; . . . . . . . . . . . . . . . .  369.1!00 
Wagob .eat •• constructlng;.r. Q. Flint . . . .  : . . . .. . . . . 369.510 
Washlillr m .. chlne, H. Banerfe1nd . . . . . . . . . . . . . : . . . .  369.496 
Washln&,.machlne. l. V .. Montanye . . . . . .  : . . . . . . . . . . .  869.609 
Watch .prlngs, apparatus for tempering. F. Sedg-

wick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369,560 
Water closet valve. J. F. Bryant . . . . . . . . . . . . . . . . . . .  369.629 
Water nieter •• magnetic regl.ter connection for. 

Dietzman & Cressey . . . . . . .  ; . . . . . . . . . . . . .  , . . .  . .  . . .  869,595 
Weighing machine. automatic grain. Weber &; 

Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 869.4B6 
Well drill. expansion. W. S. Green . . . . . . . . . . . . . . . . . . 869.4(1.! 
Well drilling machine. J. lmlet . . . . . . . . . . . . . . . . . . . . . .  S69 •• i.'19 
Well .lnklnlr machine. Walker & J,ockwood . . . . .. . .  369,572 
Wheel. G. A". Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800,579 
Wheel. G. W. Howen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369.641 
Wheel fender. P. Portoi . . . > . . . . . . . . . . . . . . . . . . . . . . . . ilOO.553 
Whlmetree, J. H. Woodard . . . . . . . . . . . . . . . . . . . . . . . . . .  369,625 
Windmills. automatic regnlator for. R. A. Rey-

nold . . . . . . . . . ; . . . . . . . . . .  ; . . . . . . ; ; . . . . . .  . . . . . . . . . . .  369.366 
Windmill •• automatic stop for. J. G. Chapman . . . . 869.5&7 
Window. picture. or other frame. J. S. Ford . . . . . . .  869,512 
Wood. macbine for cutting. bundling. and bInding 

lire. F; ·Kingston; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369.603 
WrenCh • . See Pipe wrench. 
Yoke IUid pole tiP. neck. R. E. Lnndln . . . : . . . . . . . . . .  369.606 

DESIGNS. 

Badge, N. Carman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.67S. 17.679 
Bottle. T. W •. Powell . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .  17.700 
Bottle. H. H. Warner . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  17.816 
Button. etc .• • Ieeve. J. W. Miller . . . . . . . . . . . . . . . . . . . . .  17.691 
Carpet. H. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 17.681 
Collar. lady· •• M. Noulett . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  27.692 
Costume. a-irl's. E. L. Jenkins . . . . . . . . . . . . · "  . . . . . . . . . 17,1>82 
on clotb. C. T. & V. E. Meyer . . . . . . . . . . . . .  ;: .17.683 to 17.630 
Sliver plate. ornamentation of. Berry & Beach . . . ... 17.677 
Skirt. walking. J. Shiels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.695 
Stove. heating. J .  E. Retlfen.tlne . . . . . . . . . . . . . . . . . .  17,693 
Type. font of printing. E. Lau.chke . . . . . . . . . . .  17,698, 17.699 
Wagon bodies. corner post for. C. Coutant . . . . . . . . .  171111 
W .. tch case. W. lIayes . . . . .  · . . . . .  : . . . . . . . . . . . . . . . . . . . .  17.680 
Wrap. lady·s. E. Itoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 17.69£ 

TRADE MARKS. 
Bnu.hes. toilet. Newm"" & Klnkele . . . . . . . . . . . . . . . . . .  1'.738 
C ..... stock. G. D. Bnrton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.726 
Chairs. folding reclining rocking. P. C. Lewis . . . . . .  14.m 
Compound for the cure of IIyer and kidney com-

. plaints; C. R. Crow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 14.727 
Corn .tarch. Sleeper Starch Company . . . . . . . . . . . . . . .  14.743 
Cutlery. A. �'Ield & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'.730 
Deodorlzllrs. L. S. Overton. . . . . . . . . .  . . . . . . . . . . . . . . . . .  14.70'J 
Horse blankets and horse sheet •• W. Ayre. &; 

Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : • .  14.722 
Lamps. gla.s chlmr.eys for kerosene or petroleum. 

Jones. MeDutJee &; Stratton . . . . . . . . . . . . . . . . . . . . . .  14.734 
Llnlm.ent. F. C. Herrina-ton . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,731 
Medicine for malarial and kindred dlsea.e •• Kas-

kine Company . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  14.736 
Musical In.trument •• wind. F. Be •• on & CO . . . . . . . . . 14.724 
Oil.tone. and whetstones, A. F. Pike Manufactur- . 

Ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.740 
p.m •• alte�atlye and liver. J. H. Stout. ,  . . . . . . . . . . . . .  14.745 
Pottery for table use. Jones, McDutJee & Stratton . 14.735 
Remedies for gonorrhea, Ragan & Jordan . . . . . . . . . .  14.7'1 
Specilic for .bronchiti. and laryngitis. Bronche-

cura Company . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  14.725 
Starch. laundry; Sleeper Starch Company . . . . . . . . . . .  14.742 
Stoves, raDjites. and heating furna.ces, heating, 

cooking. gasoline. and Oil. Smith & Anthony 
St9ve Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.744 

Watch movement .. which have been adjusted to 
heat. cold. l.ochrol'l.�. and polltlon. E. How-
ard Watch & Clock Company . . . . . . . . . . . . . . . . . . . . .  14.733 

Watch movements which have not been adjust!ld. 
E. Howard Watch & Clock Company . . . . • • . . • • •  14,782 

Woolens, 'Worsteds, overoostiD.Il'8, cloakinga, and 
dress a-OOds. J. Behrens & .Son . . . . . . . . . . . . . . . . .. . . 14.723 

Yarn. wo.rsted and woolen. Davl •• Marean &; Co . . . . 14.728 
Yea.t ilakes, Diamond Yea.t Co . . . . . . . . . . . . . . . .. . . . . . 14.729 

Square • •  urface gange. and level. combined try. ------rL....c:---------------· G. Nlcolescu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300,547 A . Printed COpy of the .pecilication. and drawing of Stall,cattle. J. Glbb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869,333 any patent In the foregoing 1I.t. al.o of any patent 
Staple protectlnil iron. C. H. Bungarz . . . . . . . . . . . . . .  S69,m issued since 181i6. will be furnished from this omce for 25 
Bteam·boiler. J . Gamlree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369.402 cent •. 'lil ordering please state the number and date 
Stea� boiler. C. J. M. Hayna. . . . . . . . . . . . . . . . . . .  . . . ilOO.448 of the patent desired, and remit to MUDD & Co • • 381 Steam engine. J. H. }'ogarty. . . . . . . . .  . . . . . . . . .  . . . . . . .  369.511 Broadway. New York. We also furnl.h copies of patents 
Steam engine. compound. M. young . . . . . .  · . . . . . . . . . . 369.674 granted prior to 1866 : but at Increased coot. as the 
Steam generator. H. C. Holloway . . . . . . . . . . . . . . . . . . .  d69.405 opeclllcation •• not being prInted. ' muat be copied ' by Steckln.,N .. T. }·ol�om . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369.68'1 hand: . 
Stone sawing machme. W. Murphy . . . . . . . . . . . . . . . . 369.463 \ . 
Stopper. See Bott:" o .  Jpper. CftDfldlftn Patente may DOW . b. el!taIned by the 
Stove. M. L. Ramey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869.365 Inventors for any of the Inventlona nlUlled In the fore-
Stove !>ack. ·W. 0. Metzner . .

.
. . . . . . . . . . . . . . . . . . . . . . . . .  869.!J5II 1 going lI.t. provided they are silllple,. at , ·a coat of $40 

Stove grate. A. L. Goodenow. . .  . . . .  . . . .  . . . . . .  . . . . . . .  369.884 each. If complicated. the coot wllI .be a little more. .F!>r 
·Sto .... heating apparatnll, H. Schreiner . . . . . . . ... . . .  369,11' rull Inatrnct.1oDa � . lIIunn . .t: Co.. 'l6l lboad_. 
8tOft.·ollt A.·F. Zlmmerlln& . . . . . . . . . . . . . . . . . . 369.420, 3611.422 New York. Oth4!r foreign patelltll mv also beoboalned. 

jn.ld� I· ... e. each Insertion - • _ ,.� cent. a line. 
Back Palle. each' hl.ertl o n  - - - 81.00 IL Ih,e. 

The above are ·charge. · per agate line-about eight 
word. 1, ... Une. This notice .hows the width of the line. 
and Is s�t In agate type. Engraving. may head adver­
ti.ement, at the same rate per agate line. by measure­
ment. a. the letter press. Advertlse",ents must be 
received at, publication omce a. early 88 Thursday morn-
ing to appear .In next i .. ue. . 
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Impme4 SaHw hWIIr L:A. 'l'HES��:e� 
Drill · Presses. Chucks, Drills, 
Dogs, and maChinists'.and �ura' outfits. Lathes on 
";atalogues . .  , "  W .  la d  St-. 

" M O RAL : I N S U R E  I N  T H E T RAVE LE R S . "  

This thermometer Klves 
a permanent a.nd continu­
ous record In ink of the 
temperature. The chart 
Indicating hours of the day .. nd days of the week give. 
the dejlrees of temperature 
from 20" below zero to 110' , 
above. All In.truments 
:�':i :���1:!I. ¥\{�s�';,� 
cord I. easily read and abo 

. solute1y correct. Sold by 
the leadin� Instrument 
dealer. and o p t i c i a n s  
throughout the United 
States and Canada. and by 

Th e DRA.PER 
JlANUF..lCTUBING CO. 
Owners of the United 

l�"'�"!III!!!!!� State. and foreign patents, 
� �h�treet. New York. 

IRON AND STEEL ANALYSIS. A PA· �er by J. J. Morgan. \r.vlng Instruction. for the e.tlm .... 
��:;�l =g!';�n �� c�n �Sh:{.;el��J:�·�hJ's't�:: 
tion •. Contained In ScI ENTII'IC AMERICA N SUPPLE­
M ENT. N(>. 6n3. Price 10 centr!. ·To be had· at this omce 
and from all newsdealers. 

ARMOR-CLAD SHIP VICTORIA. 'DE-
sCription of the vessel. account of the launch. and speech o f  Sir William Arm.trong on the occa.lon. Con­tained In SCI ENTIJ'IC AMERICAN SUPPLEMBNT. No. 603. Price 10 cents. To be had at thl. omee and from all newsdealers. . 

. EXCELLE�T BI.ACK COPIES of 1lII'III/t1riRg writttn or drtwm with an" Pen (or Type Writer,. by the Patent 

AUTOOOPYISTLi3.rg:ra';,'l.�ed by 

. Specimen. Free. 
AUTOOOPYIST CO .• 166 William Street; New York. 

SYSTEMS OF DISTRIBUTION OF 
Electrlclty.-A 1ectnre by Elihu Thom.on. delivered In the Sibley Collt"ge Q(>urse. Tbe .eries. multiple arc. ser­Ies multiple and m U lt!f.le  series . accumulator and indue-��:t:�t,:'�rs�:��3.

e �a� t�31�;��:�tag�g::''lndiA''t 
SCIENTIIl'I" A MEmOAN SUPPLI'lMENT, No. 803. Price 10 cents. To be had at this oillce. and from all new ... dealers. 

WANTEJ)-A gent. to sell PRATT'S PATENT 
B U 'I' 1' O N  FA !S T K N E K. Address PRATT 

MANUFACTURING CO .• Boston. Mas •• 

ON' VIRULENT DISEASES, AND ES. 

Bt�4...?By :.e��e ����t�rt� I�-!-'§�� 
are presented by the author certaln new facta which 
throw an unexpected Ught on the problems raised by 
the .tudy of viiulent dllieas� these facta ha� been 
�ce== b.b=e�= as 1PC:����';.�fet;:.�,r:i"d 
the results of which Investigation are hereIn given In 
detail. '  Contained In SCmNTIFIC ,AMBRICAN SUPPLE· MENT. No. "4!1. Price 10 cents. To be had at this 
omoo and from all newsdealer •• 

SCIENTIFIC AMERICAN SUPPLE. 
MENT. A.n:y desired back number of the SCIENTI FIC 
AMEmOAN SUPPLEMENT can be had at this omce for 10 cents. Also to be had of newsdealers In all part. 01 the countu. 

INGERSOLL BOCK DRILL CO • •  

1 "  PARK p'LA(JE. N E W  YOIlK. 

I m p roved '.� Ecli pse " 
� O C K.  .D � ll: X. L  • •  . 

Shaft· 

THE N EW TAY BRlDGE. ILLUS· 
tration of 'brief de.crlptlon of this recently lInlshed 
otructure. Contained In SCIENTIFIC A MEnICA" SUP­
PLEMENT. N o. 60�. Price 10 cent. each. To be had .. t 
thl. omce. and from all newsdealers. 

THE PLATTSMOUTH BRIDGE.-FULL 
�::�.,r:d ·o!V!�e�e

eln:g.Jr�;t:t�rj=��:A� 
N eb . . from pIans by Chief Engineer George S. M orl.on. Locomotion. GeneraI description. Foundations. Ma­
.onry • . The snlK!rstructure. Viaducts. Deck spans. 
Charinel span.. Steel. Floor. muatrated with etKl1t ligures. showlng : perspective view of bl'ldJfe; vertfcal 
section. ; ea\l!IOns j ll1ero ; and map showlrllflOcation of bridge. Contaltiell :fn SCI.,NTIl'IC A MERICAN SUPPLY,-

�l�aift�ear.,:o,eln�= alt�� 
on the ..... e:�.aUD.7;1Ie:rorund 1n IItJl'I'LEMENT. No. Il" 1. l'rIce 10 aeatl!. 

CARE OF THE INSANE. -A PAPER BY 
�.n 'Iw�Tf;.l�o�tJ!e

u
f���.

n
3:r..\8��!��t�g�'!i 

experiment having ·an Important beRring on the prob­lem as to the best means of car1ng for and treatIng the Insane. ContaIned in SCIENTIFC AMERICAN SUPPLE­
M"NT. No. 3"1. Price 10 cents. To be had at this 
omce and from all new.dealers. 

AST R O N O M I C A L  R E V E LA T I O N S  
I n  which the trn e  physical calise. o f  the 8:cesslon of 

W::, egtr���o����a�'in�ffo���t:�rea:ecc;�e{:.; 
obliquity of the ecliptic ; the apparent aberration of the 
sta.TS ; and the apparent D uta.tion of the earth's axis ; are 
now, for the ftr!'l.t time. made known Rnd eIplained. To 
which I. added a theor;,: of the Phh.ical nature of the 
Red 

6:rl�f�D
w

¥>�X�:R,PM��ro�w��
r
�ri�·/6���' 

THE CONTAGION OF CONSUMPTIO!i. ..... 
-By Jame. T. Whlttaker, M.D. An Interesting di.cus­
slon of the .peclllcity of the tuberculous vIm.. The 
views of the older writers. The insight obtaIned Inte.. 
the nature of tuberculosis In modern time. through 
.c1entIIiC experimentation. The clo.e analogies between 
!���"i't!io.IS ::d 

r"l!t���itl�:
e
�y::tf��m�I�!a::.'

h
B�� 

may be l:J:erite�, het IIi majority of ca.es are acquired. 
������ �lo"��tWIs �t �:r';,'di��'W .• �� %i'u"r'l.u:U�1�{ 
������":"'IJp�L�:����: !I�e���:'t��08�,'ifs�1¥g 
be had at thla omce and from all newsdealers. • 

2000 Fine Black copleo of ·Wrltb.&" D •• wID •• Maole. F A  S T AUTO MATIC Work. automat­
ical ly with won-C O P I E R derful grecl.lon 

FAST AUTOMATIC (JO., 2 :New VIia:'�.�:I'Jt ':�. Y. 
V a l uable Pate n t  For Sa le. 

The Adjustable School Seat and Settee. iIIu.trated on IlIll(!l_lllL Will sell State rlJ;thts or entire patent. Address R. RICHARD!, p. O. Box'l78, New York. 

W Encyclo. E Diamond L Book free, L pedia of Drills and 2SC. for 
700 EOli\:rav Lightning mailing it. 

ing.. of Hydraulic American 
W E L L  WELL WeU Worn, . 

T O' O  L S .  Machi nes i.urora, Ill, 

PANAMA CANAL.�A PAPER BY DR. 
W. Nelson on some of thedlmcnltles to be'  overcome In 
the prosecution of thl. work. Damming the ChaJli'e8 
River. Extent of the earth cutting. Ocean tide.. The 
climate. Prevalent dl.ease.. Cost of the can.l ln live .. 
Coot of the work. Contained In SClEN'I'Ill'IC A M E I / I CAN 
SUPPLF.lI1EN T. No. 6113. Price 10 cent.. To be had at 
this omce and from all newsdealers. WORTH KNOWI N I For 38 cent!!, 8!l'ento' 

t erm., and a 440-
ftlfe cl oth book. postpaid. containing a mil­fl o "  tftct. and 50 full· page colored map •. Age!lts 

wanted eve. ywhere. G. Ogilvie; 216 Lake St .• ChI'cago. 1ll. 

THEORY OF UNITS. BY G. �ZAR­

��n-��':��
m
��n?lu�e�BKf�!��u"ie :�,:�t'Wi��; 

of the C. G. S. system. �'undampntal and derived units. 
GeometriCllI. M echanical and Electric units. Crltlclam 
of the C. G. S. syotem. Contained In !'CIENTIlrIC AMERI­
CAN SUPPLEME NT. No. fi06. I 'rice 10 cents. To be had 
at this omce and from all newsdealers. 

PRINTED ENVELOPES. 
Our Special Fa.cllltiea enable ua to produce fine 
Out work. Note, I,etter and bill Heada at Low Price .. 

Amerioan Xftr. CO. Charlton. X .... 
GOVERNMENT BREEDIN G FARM FOR 
��l�J'u!'f8f:..e:·a P\a':¥�� �U;::::'\;I�h�e!f�;r,!'b�ee!l'� 
Ing farm for hor.es maintained and contro led by the 
�:::;�.:;��. 't!'o��;��sl:�c\��:��&OfiO

Ei��l�'1l'(l�� 
PI,EMENT. No. 6u6. PrIce 10 cents. To be had at thla 
oilloo and from all newsdealers. 

S E W A G E  D I S P O S A L. BY JAMES C!'III!I!.. A condensed but clear description of the plan of sewage and sewer dlsllosal adopted for the Sheldon and East Thickly Local District. Description of main drain • •  ubsiding tank., under drainage. and surface pre. 
::�:t�.;ct�e;�g�':,.'re"c'i."n.:'!�wlng on

�d�
f ;l':l"::� �e and drainage for town. and v ContaIned In 

SClENTlIl'IC AMERICAN SUPPL.,"E o. 2{),.. Price 10 cent •• ' To be had at thla omce a from all new .. 1ealers. A _ STEAM E N I I N ES.  
. '  Horizontal and Vertical. 

D r  .. d a l n lt  M nch l n ery. 
_� Flou t', .·OWd Cl·, Sln r p  nnd 
. F l i n t  Itl l l l lllachl ne.·y. Tnr-

blne Wafer \\ h .... IM. 
� . -. York Mfg 00 •• York. Pa. U. B. �. 

E L E CT R I C  L I C HT A N D  POW E R .  
Edco slr"I:':,'o<:.�:-::l�!lrh"t:�t"t:,':���fl�:ies � 

of the Electrical A ccumuJator Co. Dynamo •• Motor., Lamp •• Batteries. an.d General JIlIea-
JIlIectro-Dynamlq co�;::':''lr6:ter.Bt:, PhI1a4e1l'bja. 

. - � - - . . . .  : . , . 

© 1887 SCIENTIFIC AMERICAN, INC.
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SOME 

CHOICE TECHNICAL BOOKS. WEBSTER'S UNABR IDGED D ICTIONARY. 
wUJo. 01' wltlo_t Patent Index. 

TIle beot p .... etleBl EIICn.Jo. Dictionary ex· The latest issue of this work comprises tant.-Quarterly Review, London. A D I CTI O N A RY AND ItEl'!.-A Practical Tr"atise on the lJ'ahricatIOn of Volatile and Ifat Varnishes, Lacq ners, Siccatives. Bnd Sealing Waxes. Edited by Wm. T. Brannt'. IlIus· trated. :l46 pages. 12mo, • . . . .' *2.50 
BlltD.-The American Practical Dyer's Companion, embracing over SOO receipts, accompanied by: 170 dyed sample� of Raw Materials and F'abrics. By }I ..... J. Bird, Practical Dyer. 388 pages. 8vo, . . $10.00 
BRA N NT.-A Practical Treatise on the Raw Materials and the DistiHation and· Rectification of Alcohol, aud the Pr�paratlOn of Alcoholic Liquors. Liqueurs, Cor­dials, and Bitters. 31 eng-raVings. 330 pages. 12mo. $2.50_ 
BRA 'N N T .-'A Practical Treatise on Animal and Vege· table �-'ats and Oils : comprising both Fixed and Vol­atile OiJs, their Physical and Chemical Properties. the manner of extracting and refining them, and Practical Rules for Testing' them ; a� well as the manufacture of Artitlcial Butter, Lubricant-A, etc. Edited chiefly from the German. By Wm. T. Brannt. Illustrated by numerous engravings. About600 p3J;{es. 8vo. (In press.) 
cn I'W.-A Practical Treatise on Petroleum. By Ben. jamin .J . ('rew. With an appendix·on the Oil Regions and the Geology of Natural Gas. Bv Chas. A. Ash· burner, Geologist in charge Pennsylvania Survey. Illustrated by 70 engravings and 2 plates. 508 p ..... es. 8vo. . . • $4.50 
Cltll'!TT A N J.-A Technical Treatise on Soap and Candle8', with 1\ Glance at the I ndustrv of }i�ats and Oils. Illnstrated by 176 engravings. 581 pages, 8vo. $7.50 
URI"TIA NI.-Perfumery and kindred Arts. 398 pages. 8vo, . • . • . . • . . • $5.00 

r:r The abuve Of" any Of OWl' Books sent lYy mail free of 
Postage, at tile publicatton prices, to any address in the 
world. 

r:r Our New and Rtmsed t'atalogue of Practical am.d Scientijtc Books. 8O pages. 8vo. and onT other Catalogues and drculars. th£ wlwl, C01Je'Iing every />ranch of Science applwd 

��/i'i::..:,gr;t/�'t
a
:.:tzt!",1'?l;};�s:t:o�;::y OM in any 

H E N R Y  CA R E Y  B A I R D  &. CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTER! 

8 1 0  Walnut St., P h i ladelphia, Pa., U. S. A. 
LOC A LIZATION IN T H E  CORTEX Cerebri. A paper by L. C. Gray, �1 .D. , discussing the present state of our knowledge concerning cortical 10-caUz�tion. With 7 figures. Contained in Scn�!,\:TIFIC AMERICAN SUPPLEMENT, No. 606. Price 10 cents. To I!e had at this omce and from all ncwsdealers. 

International Exh ibition 
OIl' 

INDUSTRY, SCIENCE, and ART, 
KELVINGROVE PARK, GLASGOW, 1888. 

Patron Her Ill ost Graci ous Majesty the Queen. 
H onor'RI'y Presi dent His Royal Hhl'hness the 

Pri nce of Wales, K .  G.,  U . •  'r. 

containing 118,000 Words, and 3000 Engravings, 
A CAZETT E E R  O F  TH E WO R L D  

25,000 Titles, with pronunciation, &c., (recently added) and 
A BIOC R A P H I CA L  D I CTI O N A R Y  

It has 3000 more Words than any other Am. nearlyl0,000 Noted Persons ; a1�0 various Tables, Dict'y, and nearly 3 times the number of En-
graving •. " It is an ever.present and reliable A L L  I N  O N E  BOO K .  School·master t<> the whole family." -=--�-:tii'-'=,"",=:;;::::-n.n;;:;;-::= ;-;; 
Webster is Standard Authority in the Governril'lii'lt Printing Omce and with th� U. S. Supreme. Court. and is 

recommended by the State Sup'ts of Schools in 36 States, and by the leadmg College PreSIdents. 
Published by G. & C. MERRIAM & CO., Springfield, lIIass. 

Thh�.'!' :�a�;�':p��g ��rr�.re�s�gl'cgnBWt��it�g�r dtg.�� 
and dumps the coal and'ashes in separate boxes with<.mt 
opening. It has not 8 spring, or slide, or complicatlOo 
of any kind to get out of order, aDd with ordinary care 
will last for yeal'S. Patent fOf" sale. W. T. ADAMS, House of ,Refuge, Baltimore, Md, 

DYNAMO - ELECTRIC MACHINES.-A 

���fk o�i�te l �e�����v'��:� °t��r:Ii,:J'��raJg:EN�!i�:c AMERICAN SUPPL�:MEN'r, No. 604. Price 10 cents. To be had at this 01llce and from all newsdealers. 

ALL - _E:. ') CA5TINGS FR£M SPECI�L ERN� 
--DEVLIN •• CO"'; C I N E  TIN·. I�, JAP'N- PII , T ' "1 

� > --EABL AND FI N E.  GRAY IRON ALSO SH fL 

O·Ip..S ", . .., e I ' " SH NO . N ING AN -:;J 
tJ Ttl '" LEHIGH AVE. 8< AMERICAN ST PH llA • _ _ 0 " 

PRESERVATION OF R A ILWAY TIES 

��l���;A�i�:h�b,!s'ir:'!t:o':tti��prr':atl:l��� bl/ i{e 
zinc-creosote process, ar.d giving an account of some Qf 
the results reachea by the use I)f it. Contained In SCI­
ENTIFIC AMI�H ICA !\' SUPPT.EMEXT, NO. ti07'. Price ]O 
cents. To be had at this office and from all new dealers. 

WATERBURY lI!1.LE!BLE IRON OOMPANY, 
WATE R B U RY, CO N N .  

MALLEABLE 
AND GRAY I RON 

CASTINGS. 
FITTINGS Cor STEAM. GAS ok W A. TEK. 

SOME O �' 'C]E CONDI1'IONS AFFECT· 
ing the Distribution of Mlcro·orlmnisms In the Atmos· phere.-A lecture by Percy F. Frankland, Ph.D. I 'as­teur's experiments. Tyndall'! experiments. Miquel 
�i:' �r:,�:e��·�����J:X�i��::aDf!i!�d a1Ua�e���r .!ftt tudes. M.icro-or�anism8 in sea-air and in the aIr of 
��!�d{Vf£h o�t����o���t���A�:�����;F�g�::�t�: 
('AN SUI'PLEMENT, No. litl4. PrIce 10 cents. To be had at this 01llce and from all newsdeHlers. 

PATENT FURNACE 
BOILERS OF EVERV DESCRIPTION. 

IDE Automatic Engines, Traction and Portable Engines 
IiiITE.A.l.\I.I: �O.A.:C �Ox..x..E�IiiI. 

Manufactured by Fou n d ry and Mach ine Department, 
Harrisburg. Pa.. U. s. A. 

President. Sir Archibald C. Campbell of Blytheswood, 
��ggr�bJ�sfr'1a���iknr�,� o1fC���Cs{!�'i�IJ1j.�L��d �r�� I vost of Glasgow ; Secretary. Wm. M. Cunningham ; Gen- ::a eral ManagQr. II. A. Hedley. f1 The

_ 
classitlcation includes Africulture, Horticulture, if _ '  i! Section of Copper-Wire-Sewed I.hrht Double BellinI{, specialiL adapted to use on and Arboriculture, Mining. Civ] Engineering, Naval Ar- t- '0,. , = cone pulleys - and other hard places. Manufactured bi the P AG �� B t: Tlr\ G CO., Com-chitectureand Engineering, Machinery of all kinds, Rail- I Ab;�='.;;;�iic 'G..� cOl'd N I I  Altm manufltcturers of Staple and Specia Grades (If Leather Belting and the 

Ji.�u!;.���;, ���tD�r���1:du��i����rg:��dAll!�� �U� " HElte V tES " LaCing. . ' IT Send for Catalogue No. 23 • ..as 
u:faotur-E'cs... EdUcation and Music. Fine Arts-Women's . !��u��l�� ����.on. Artisan Section-Power, Steam, Gas, 
. 'rh� building and 2:rounds cover sixty acres. Applies-t
l�fJg:S�2tC�t�Vr!c��(l�?:c�;m���':.ember 1, 1887_ 
Prospectu!!es and application forms can be obtained from A. MacCorkindale, Mutual Life Insnrance Co., 32 Nas88u Street, New York. r .A rrang-ements have been made wit.h the State Steam-8hip Company. t.he Anch9r Line, the Allan I .. ine. and the f����df��e J?:s��?arrIage of exhibits at special terms 
The city of Glasgow Is the second largest city in the BrItIsh Isles, and the main starting point for the Tour­ists' route to the Highlands of Scotland. 

e��:t�i�t�g, �� tR�l::&�g��i��;: to run and delivering cool air. Djrect 
t"�n1b:p �lo'!Yn�b�ng<f�:�e�p Ufo � cubic '  feet per minute. Vacuum 
iI"o�i��nta:r:j��erfl��h::ld ��s g�:g:: ! 
����� �a�y E�:r�rnt ��:��'re, :��: Addre�s 

H. W E I N  DEI.,  
Man ufactu rer and Designel-, 

3 1 3  Branch Ave., Phila., I'll. 

FOUCAULT'S CURRENTS. A PAPER 
by Dr. A. Von Waltenhofen. describing a new apparatus lor the production of Foucault's currents. With 3 fig­ures. Contained in SOl �;NTI1.i'JC AMERICAS" SUPPLE­
KENT, No. 60.j. Price 10 cents. To he had at this Office and from all newsdealers. 

ASPHALTUM AND T HE PITCH LAKE 
of TIInidad. By W. O. Crosby.-Orlgin of bitumens, As-
fI��t::\'�'p1t���� J��:'r1ed. T8:il!y�t�� t�a:faI<"!. T������: ed in 8CIEN'rIFLC A:&H;RICAN SPPPLEMEl'\"T, No. 60 :1 .  -Price 10 cents . .  To  be  had a t  this Office and from all newsdealers. 

To Business Men. 
The vaJue of the SCIENTIFIC .AMERICAN as an adver­tising medium cannot be overestimated. Its circulation is many times greater than that of any similar journal now published. It goes into all t.he States and Territo. ries, and is read ill all the prinCipal libraries and reading rooms of the world. A business man wants something 

:a�:r�h\i!O '::�t:i�i�gttl���s:.meT�i�n h� ���t�\�:w.:� advertises i11 the SCIENTIFIC AMRRICAN. And do not Jet the advertising agent intluence you to substitute some other paper for the SCIENTIFIC AMERICAN. 'when seJecting a list of pubJications in W rJ Wfi yuu deCide It is for your interest to advertise. This is frequently done, for the reason taf\t tne agent /lets 8 larger eommission from the papers having a small Circulation thJm is allow­ed on the SCIENTIFIC AMERIC'AN. 

To Skate M a n ufact u rers.  Patents No. 286,199 and 287,198 are for - sale. Corre· spondence soliCited. Address R. C. HINDLEY, Racine, Wis. 
LEO XIlI. BIOGRAPHICAL SKETCH of the reigning pope. With portrait. Contained in SCI­ENTIFIC .AMERICAN SUPPLEMF.NT. No. 6114. Price 10 cents. To be had at this omce and from Bli newsdealers 

Tbe most succeMsfu I  Lubr i eator 
for Loose Pul leys in u se. 

VAN nUZEN'S PA'l'ENT 
LOOSE P U L L E Y  O I L E R .  Highly recommended by those wbo have used them for the past two 
��ol:;!�tI:�ii����ab�v�v�g 
t o CataloRlle No. 55 j" sel;1t free. 
V.AN DUZEN & TIFT, Cincinnati. O. 

IND USTRIAL EDUCATION, A NEW 
Feature In. A description of the new system of hand 
education edopted by the Society for Ethlcal Culture in 
the instruction of younfI children in the principles under­lying all mechanical arls and occupations ; an improve­
ment on the well known Russi,!" system. With lIfulen 
diagrams showing the mode of Instruction in the carVIng 
rJi�����"J:��'ii'i;:;'�o. i'��t;"i�c!,nl=r..�lff� 
be hod at this office and from all newsdealers. � SUPERIOR 

Stationa.ry Engines with Plain and A utomat. 
ic Cu. -off. Vel·tical Rnd 

""--":, - , Horizontal. , 
_ Penna. Diamond Drill Co., -===== Birdsboro, Pa. 

MUNN & CO., 
Publishers Scm:iTIl'rc A lIfERICAli. 

AERIAL VORTlCER. -AN ACCOUNT OF 
�f�cr.fJ't��:'���· ';>!e:Uon c�ri� eI��l�� �l��e� spouts, whirl" inds, and hail. Illustrated wIth 9 engrav­Ings. Contained In SCIENTIFlC AMERICAN SUPPLE­MENT, No. 60 .. . Price 10 cents. To be bad at thIS office and from all newsdealers. 

CHANDLER &. FARQUHAR 
1 7 7  Washington St., 

BOSTON. 
New England Agents for 

BARNES' FOOT POWER \Il.ACHINERY 
AND. DEALERS IN 

Machinists' Snpplies of Everr Killd 
Send two stamps for illus. catalogue. 

FIFTY YEARS' PROGRESS IN TELE· 
graPhr.-BYW. H. Preece, F.R.S. An Interesting his· 
torica paper. improvements in apparatus. Tele­
phones, Pneumatic telegraphs, Cable., Rallwaf tele­
graps. Capital Invested In telegraphs. Contained In !SCI­
ENTIIl'IC AMERICAN 8UPPLF.MEN'" No. 601'. Price 10 
�ents. '1'0 be had at this omce, and from all newsdealers. 

PLAYS Dlalogu.... Tablea.1l%o Speakera. tor 
Schoo1.Cluh &: Parlor. Best out. cata­
logue tree. t. So DBNIIIOlI, ClIIoaso, lIlo 

THE GREAT TOWER AT PARI S . -
DeScription, by  M r. EHrel . of the mode of  construction of tbe foundatlons of the great 984 foot towpr. With two illustrattons showing sections uf the caissoDs. Con­tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
601' • Price 10 cents. To be had at tnts omce and from all newsdealers. 

Telegraph and Electrical 
SUPPLI"J:!� . HedleBl Battenes, �nventors,..,;rc;deIs, Experi. 

.. ental Work, and fine brass oastings. Send for 
�aIogue(J.E."ONES&DKO. (''iDeI''''''' o. 

Ii ia iJilpw1:a.llt to us tb&t you mention this paper. 

THE BAIUGWANATB STEDI JAtlKET 
Feedwater Boiler and Puritler. 
Boil. the feedwater. Keeps the boiler clean. Saves boiler repairs. Saves from 15 to 40 per cent. of fuel. Large heating surface. No 1' .... diating surface. No back pres�mre. Thor-

�gFe�IY d�!��:&J�� �!:,au�!nd Si6��fr:��r�ur-
WM. BARAGWANATH & SON. 40 West DiviSion Street. Chicago, Ill. JAS. B. CROUTHERS, M. E., Genel'lll East­ern Manager, l12 Liberty Street, New York. 

� New CatalDgue Df Valuable Papers ����� fgI:::��':ER1CAN SUPPLEMENT, sent 
MUNN & CO • . 1S61 Broadway, N. Y. 

Sh f ·  d G . T t ' l  M h '  I THO .. WOOD &; ('0 
a tlng an earlng . ex 1 e ao Inery, !l'ld.��lId Wood l'!t�., · 

, ELEVATORS, ETC. Ph I ladelph ia, Pa. 

SHAFTING DEPARTMENT CDuplings, Hangers , Shafting, Pulleys. 
E DI SON MACH I N E  WORKS. Saleeroom ����o.; �;����. New York. 

Proposal.. for tbree Ovel'head Trnvellini 
Crane" complete, three � u pport8 for su ell 

Craues, and one Iron FraIne for a BuUdinl{. NAVY DEPARTMENT. WASHINGTON, July 2.1, 1887. 
m�����::{1l���ri,��)C��;:t�ri��cf�ct:h�0���6n�2g���: day. the 15th day of September, 1887, at which time Rnd 
f���Tsh��� ��� b:e��:�t!d i�i�:rr:?S:�Jel��0�i���8c��� structing, delivering an� erecting the iron work for the 
��Pt�:tt��J���ea�del��:: �::r��:3 ��:�:fii��e l::ri�: complete. including attachments pertaining thereto, for the Ordnance Gun-shops at theo Navy Yard, Wa�hington, 
�e�ifi��t�g������f:s W�ih wYN:'h� r�i��h:ra��t B��noth�� 
�fu°cr:�ii�;:ee���at��:?n���d:isB:da����ty�:d�dt;o��: eals must be made in accordance with forms which will also be furnished'on :; nplication to that office. Proposals must be made in duplicate and enclosed in envelopes marked U Proposal� for Overhead Travel1ing Cranes complete, for Iron Supports for such Cranes, A.nd Iron }I"rame for a BuiJding," �_nd addressed to the Secre-tarHtgfs���e�:;l ort�l Rae::��':e��;s '1�:���Ot� Pej�ct any or all bids, as, in his judgment, the interests of the Government Iaay rWl'fJ:iAM C. WHITNEY, 

Secretary of the Na1Y/l. NAVY DEPARTMENT, WASHINGTON, Septemb.,. 12. 1887. The time for receiving proposaJs under the foregoing advertisement Is hereby extended until Tuesday. the 1st day of November, 1887, at 12 o'clock noon. at which time the bids will be opened. 
.4cu!.�I§!'cr?ra� �l��at1l. 

Proposals for Steel Gnn-Forgi n gs fOI" tbe Navy. 
NAVY DEPAR'l'MENT. WASHINGTON, .41.1gU8t 13, 1887. Sealed Eroposals, from domestic manufacturers of 

���h t�. l�n;i�e 1':;����\WO�I�t��aie����e�e�Y�a!nf:df?� accordance with drawings and �peciflcation8 prepared in the Bureau of Ordnance, will be received at the Navy 
�f,�r:i�e��I���',i�:fo��S:t�'�i�t N�he dt� ����g;:ii��Yi be opened. The kinds of forging-s required and the estimated quan-
�\�e:o�sr,a���a::tref�i:gg r�Ot�eons���lit���?o�? ��i�h: together with blank forms of proposH.ls and of contract� and co poles of the drawings and any other information desired, can be obtained on application to the Bureau of Ordnance, Navy Department. ']'he contract will be awarded for the forgings as a whole. No proposal for less than the whole will be en­tertained. ,  nor will any proposal be considered unless 
��6�fe��:�� �l !aJ'l:frtc!���::��efucrht�a�����l��e:ni� delivery of the required forgings. All the for�ingt: de-
����2a���:� a1�e q��y�r;�� ib�S!fg��:�l�md:�.;r:i:��a specifications, and must succesl:)fuily pass the required in�'b�c��cnc:�s��rt\':iderwnl be required, within ten days 
gf��inno��:S�I� ��aJgI'i��re���r :�tt�l�i?��J��;r:g� later ti.an December 31. 1887. and not less than ODe set every twenty-one days thereafter, and ti l complete the deliveries within fifteen months from the date of the OODLraet. A bond. in a penal sum equal to 15 per cent. of the totaJ contract price, must accompany the contract .. Each proposal must be accompanied by a certified cheCk, payable t.o the order of the Secretary of the Navy, in an amount not less than 5 per cent. of the totaJ amount of the bid. Checks of unsuccessful bidder� will be returned within five days after the bids are opened. The check of the successful bidder will be returned when he shall have executed the formal contract and furnished the requisite bond. In case of hIS failure to comply with this stipulation, the check: will become the pr.xBe����J8;rse ��;:e�e Sf�t��pl1cate, enclosed in envel-opes marked " Proposal for SteeJ Gun-Forgings." and addressed to the Secretary of the Navy, Navy Depart· ment, Washington, D. C. The right is reserved to waive defect. in form and to reject any or all bids. WILLIAM C. WHITNEY, 

$'ecretoJry of the Navy. 

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

J UST PUBLISHED. 
Our new catalogue containing over 100 pages, includ_ ing works on more than fifty dill'erent subjects. Will be mailed tree to any address on application. 
MUN N &; CO.,  Publishers Scientific American, 

a61 BI'oadway , N ew YOl"k • 

THE FLIGHT OF BIRDS. - BY A. C. 

��KR.'iI·th!ns��:�n�l�£:r'b\�cI�h�� t.h'i.�ut��� mechanical principles involved in lIight, and from thence shows how the bird contrives to sustain Itself against graVity and to acquIre any desired speed. Illustrated with 7 cuts. Contained in SCIENTIFIC AMERICAN - SuP. PLI-:JIfENT, No. 298. Price 10 cents. To be had at thlo Office and from all newsdealers .. 

GHARTER'S GAS ENGINE. 
The safest, most reliable and economical Motor in existence. 

Independent of Gas Works and Machinel!l. 
2 to 25 H. P. So it can be used 1JRtIIW/Iet"e. 

Makes Its Own Cas 
AT COST OF ABOUT 

65 cf'nts per M Feet. 
A Saving of 25 to 85 per cent Jituaranteed over all other Gas Engines. 

Chicago Agent : H. H. LATHAM, 
42 Dearbvrn Street. New York House : 

12 Cortlandt Street. 

Will iams & OrtDn Mfg. CD. 
P. o. B ox 148. STERLING, ILL. 
SEVERN AND MERSEY TUNNELS. 
Full description of these two Important engineering works, with two engravings. Contained in SCIENTIFIC 
C'eM:a�I�tM�fu��,:�n'r��' :LU�·WS��;I�:�. cents. To 

CATARRH ke�!��������:::.��tb��� 
&cta instamps. E. H. M.EDI()AL ()O., East Hampton, Conn. 

CONSUMPTIO N ':�:':It;'�,,:�� 
A late discovery. Sample bottles free with treatise containi.ng directions for home treatment. Give express office. 
DR. W.M. F. G. NOETLlNG & ()O., E.ot Hampton, (JODD. 

Deafness Cured. By using the invention of a I l E A F  MA N by which he cured himself. No case of failure yet reported. Send for clrcB�a��n�I�1!�.y.��·iA R DRUM CO., 6 East 1 4t h  St., New York. 

CURE ��� DEAF PECK'S PA'ntNT llIPaOVED CUSmONlID E.t.B. DRUMS Perle-tl, 
� t.��=grE:'b't."�dt�w;�\,Of th'ii::� converMt1.on &Il� even whispers heard distin� Send tor lIJustrated book with testbnonlals, FREE, Address orcall Oil 
F. HISOOX, SIS3Broadway.NewYork. KentionthiAJJ&I)el". For rates see top of tlrot column of thl. page, or ad. I drees 

M UNN &; 'CO .. Publishers, J I C E  & 361 Broadwa" New York. R- E F R- I G- E-RAT I -N- G Macntne •. York ·P.... . 
. - . . '  tent. YOllli ltIJrG, ELECTR ICAL. :,;::,rc�,.rc&n�:�t��iB�= c • -- . _ .  co., Vork, Pa. street, N. Y. Write for teetlmonlals and Instructions. 
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IDRide Palro. each iaaertloa • - - , :i  cent" a IIn8. 
Back !,ace, each i Dl.el'lioD - _ - 81 .00 a na8. 

The above are charg� per agate Ime-about eight 
words per line. 'l'hi. notice shows the width of the line, 
and i. oet in agate type. Engravings may head adver­
tisements at tile same rate per ""ate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication olllce as early as Thnrsday mOrn-
Ing to appear In next is.ue. ' 

5 6th 
A N N UAL EXH � BITION 

O F  THII 
A M E R I C A N  I N ST I T U TE 

OF THE CITY OF NEW YORK. Will open to the Publ ic  Septem be( 28th 
E L E CTR ICAL I NV E N TI O N S  

���. haE'iK���:n l':' �� �o
:�t���

st
s:���

c
I�iI'it�:; JOSEPH WETZLER, 175 Potter Buildin g, New York. 

O ther departments and all details to HENERAL SUPER­
INTENDENT, American Institute, Astor Place, N. Y. 

ANTOINE LAURENT LAVOlSlER.-
Sketch of the life of this eminent French chemiot ; with a translation of a hitherto unpublished letter frow him 
to Black, the lIl'eat English Investill< .. tor. With a por­
trait . .  Contalned · 1n SCI ",TIF lC AMERI CAN Sl:PPLl!I­
·M KNT. No. 803. PrIce 10 ceut •• To be had at this olllce 
and from all newsdea.Iers. 

Steam! Steam! 
We build AutQmatic Enp:ines from 2 to 200 H. P., 

equal to anything in market. 

A I,arge Lot of 2, 3 and 4- H .  Engines 
With or without boilers, low Cor cash. 

B. W. PAYN E If, S O N S ,  
lJox 15, 
for Sale or to I .et.-Factory Building. 32 ft. by 144 

ft.. two stories an d attic liigh, with one acre of 
ground. includlog rnnning stream. Twenty-tlve horse­
t:wer en,glne and boiler. sha.ftiD&, pulleys, banters, 
h�l!��t I':!��ff' .:t�bJi;;b'!.� ���I�:'S�' fJd�:s 

will ake 
PLANT, P. o. Box 173, New York City. 

Manufacturers; AgriculturiSts, Chemists, Engineers. Me­

chanics, Builders, men of leisure, and professional 
men , of aU cla8ses. ne�d good b!>Oks .in the line of 
their respective ca.Ilings. Our post olllce department 
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