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ESTABLI�HED HH·5. 

THE INDUSTRIAL SOUTH-TALLAPOOSA, GA. 

Leaving Washington at 11 P. M., the traveler is due 
at Atlanta, Ga., at 10 the following night, lllaking the 
run of 648 Illiles in less than 24 hours. The journey is 
over the Piedmont Air Line, a portion of the great 
Richmond and Dauville system, heavy steel rails and 
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is no mud. The river, a clear mountain stream, 2%, 
miles from the city proper and 100 feet below it, encir
cles it on the northwest and west sides, and this, with 
Walker's Creek on the east, thoroughly drains the en
tire place. The city is shaded with almost everv Ya
riety of deciduous trees, such as oak, walnut, �aple, 
holly, chestnut, wild cucumber, and magnolia. 

[,a.oo A YEAR. 
WEEKLY. 

work in securing population from the North was not 
begun until about eighteen months ago, and the place 
in that tillle has grown from 700 to nearly 3,500. and 
the factories now in operation and approaching com
pletion will require the employment of hundreds of ad
ditional people. The population of the city will be at 
least 5,000 by the end of the present year. 

Fig. I.-HOW TO REACH THE NEW SOUTH. Fi�. 2.-TALLAPOOSA BLAST FURNACE-CAPACITY, 50 TONS A DAY, 

stone ballasted throughout. A correspondent of the "The climate of Tallapoosa, both for SUIllmer and 

SCIENTIFIC AMERICAN �ays : "To one who has never winter residence, is unequaled. The average tempera

seen this section of OUI' country, the trip is a revela- ture in the summer of 1889 was 76 degrees, while but 

tion. Progress and improvement are everywhere indi- once did the thermometer reach 92 degrees. The nights 

cated. Iron bridges have replaced the wooden. Be- during the summer are invariably cool. and it is the ex

tween Atlanta, Ga., and Charlotte, N. C., the entire ception when a hlanket is not needed." 

distance was covered at a rate exceeding 42 llIiles an Our correspondent continues: " We have made a care

hour. As shown by the accompanying map, many of ful investigation of the ad vantages of Tallapoosa, visit

the important places in the South, to which public at- ing it twice within the last three months, and have not 

tention is now attracted, are reached by this route. been able to find any location that could compare with 

"Tallapoosa, in t.he language of the Cherokee In- it in bracing air, clear water, and rolling ground, which 

dians, signifies' Golden River,' and this name rightly gives natural drainage and adds so much to the land

belongs to the place. For ages the washings from the scape. 

mountains have carried rich deposits of gold into the .. The Georgia Pacific Railroad laid its tracks through 

adjoining creeks flowing into the Tallapoosa River, the place in 1884, and in 1887 it had but 400 inhabitants, 

and these deposits can be readily fonnd with the and these located in what is now called Oldtown, nearly 

miner's pan. Tallapoosa might be termed properly a a mile from the present center. In 1887, the Tallapoosa 

mountain city, as it is located in the highlands of Land, Mining, and Manufacturing Co. secured 2,500 
northern Georgia on the Piedmont plateau, 1,200 f eet I acres of desirable property in and surrounding the city 

above the sea level. The land is not level, but rolling, I and over 3,000 acres of mineral land adjacent, and com

and there is not a spot within the city lilllits or for menced an extensive system of improvements and de

miles around where water stand� or becomes stagnant. velopments. Streets and avenues have been laid out 

This affords natural ;1rainage, and half an hour after a and graded, and factories erected, until to-day Talla

heavy rain the surface water has disappeared and there poosa is one of the wonders of the new South. Active 

"The following record oi the past eight months in 
locating uew industries is remarkable, many of them 
being now ill active operation: 

To employ, 

Iron furnace ....................... .............. 150 hauds. 

Cotton mill and bleachery .. . .. .. . .. . . . . . . ....... . 150 

Edison electric light plant ... .. ... . . .. .... ...... 10 

Jeans and overall factory........ .... ...... ..... 50 

Fouudry and machine work .. .... ........... .. 50 
Soap factory ... . . . . . . . . . . . . .. ,................... 50 
Cotton hosiery mills ............. ...... .......... 125 
Pressed brick works..... . ... . ... .... .. .. ...... .. . 25 

Tallapoosa distillery... . . .. .... .... . ....... . ...... 25 

Glass works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 
'fallapoosa Cahinet Company.. . .. . .. ..... ... . 75 

Tallapoosa Reclining Chair Company.............. 75 
TaJlapoos:I cigar factory . ... . . . . .. . . .. . .. . 25 
rral1apoosa Knitting Mallllfacturillg Company . ... . 135 
rrallapoosa Blacking Manufucturing Company. 15 
'l'ullapoosa bolting works.. 10 
rrallapomm city water works. ... .... . .... .. . 10 

1080 

" Making a total of 1,080 hands that will be employed 
when all of the factories that are now in operation and 
are being built are running. 

"The Tallapoosa furnace has a capacity of fr0111 40 
(Continued on pag� 345.) 

Fig. 3. TALLAPOOSA BLAST FURNACE-CHARGING THE FURNACE. Fig. 4 .-T ALLAPOOSA BLAST FURNACE-MAKING A CAST. 
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Ititutifit !tUtritau. 
A WEEKLY PAYMENT LAW IN NEW YORK. 

Complaints have often been made of the inconven
ience to which employes in m anufacturing establish· 
ments are subjected by the irregularity and delays in 
the payment of wages earned. To conect abuses i n  
this direction, a n ew law has been passed b y  t h e  legis
lature of the State of New York. 

The provisions of the law are very sweeping. Every 
man ufacturing, mining or quarrying, lumbering or 
mercantile, railroad (surface, street, electric, and ele· 
vated). except stearn su rface railroads, steamboat, tele· 
graph, telephone, and municipal coporation, and every 
incorporated express and water company, must, after 
July 1 next, pay weekly each of its employes. If any 
employe shall be absent on the regular pay day, he 
shall be entitled to the money due him upon demand. 
'fhe penalty for failure to comply with this law is fixed 
at not more than $50 nor less than $10 for each viola· 
tion. Actions for violations must be begun within 
thirty days. 

The factory inspectors are empowered to begin suit 
against any corporation which fails to observe the law 
two weeks after notification. On the trial of the action 
the defendant shall not be allowed to set up as a de
fense other than a valid assignment of wages, the abo 
sence of an employe on pay day, an actual tender of 
payment to an employe, a breach of contract, or a 
denial of employment. No assignment of future 
wages shall be valid if m ade to the employing cor· 
poration or its agen ts, and corporations are forbidden 
to require any agreement from any employe to accept 
wages at other periods than this law contemplates. 

• 1.' • 
RICE CULTURE. 

It is said that rice furnishes the principal food of 
three-quarters of the human race. Originally a native 
of the East Indies, it is  now cultivated in all quarters 
of the globe where the condi tions of warmth and moist· 
ure are suitable. Governor Alston, of South Carolina, 
stated i n  an agricultural address delivered in 1854 
that a ship from Madagascar came into Charleston har
bor about the close of the 17th century, and left rice 
seed there which was planted and prospered. Another 
account of the origin of rice c ulture in this country 
states that it was fir;;t grown by Sir William Berkeley, 
in Virgi nia, as early as 1647. 

In 1666 the advantages offered by the lowlands of 
South Carolina for the cultivation of this grain were 
noted by agents of the English interested in the settle
ment and improvement of the new world, and they 
stated in their report that .. the meadows are very 
proper for rice, rapeseed, linseed, and many of them be 
made to overflow at pleasur-e with a small charge." 

Followi ng the introduction of rice in this country it� 
culti vation extended throughout most of the southern 
States of America, and it has also been successfully 
grown in Tennessee and Missouri. 

The Carolina rice fields are subjected to extreme irri
gation, and in fact swamp lands were considered the 
best for the cultivation of the cereaJ, but lands which 
are subject to tidal overflow of fresh water have lat
terly been found to give the best results. 

In Louisiana the method pursued is  very !<imilar. The 
planter locates on ground having an inclination back
ward from the river. In the case of the Mississippi, 
the water rises above the level of the rice fields, from 
which it is protected by the levees. The planter is 
allowed to cut openings in the levee, which are called 
flumes, through which the water passes to the rice 
fields. The flumes are arranged with gates which can 
be opened or closed at will, and thus the discharge of 
the water is regulated. The water after passing 
through the flumes flows into ditches which are sup
plied with laterals, which divide the field into sections 
and are supplied with dams, and these secure the dis
tribution of the water as it is needed. Methods of irri· 
gation vary in different localities, but the ditches aI·e 
usually five feet deep and of about the same width, 
while the principal canal is sometimes wide enough 
to be used for transportation between the fields and 
the barns. 

Very serious objections are made to the practice of 
piercing the levees for the purpose of irrigating the 
rice fields, as it has been shown that the aperture made 
for the location of a flume frequently causes a seriolls 
break in the bank, which resu lts in flooding the neigh
boring country. The difficulty could be overcome by 
dispensing with the use of flumes and employing 
pumps for taking the water from the river and placing 
it in the ditches. 

The ground is plowed or dug over with a hoe early 
in the winter, and at certain times when the weltther 
is favorable it is covered with water. During March 
the land is  kept dry, the clods are broken up, and the 
surface is smoothed off with harrow or hoe. The man
ner of planting the seed varies according to locality. 
In some cases seed drills are used, and in others 
trenches of from 3 to 5 inches in width are prepared 
with a hoe made for the purpose, and these trenches, 
in which the seed is placed, will be from 13 to 15 inches 
apart from the center. In still other cases the seed is 
sown broadcast, and the larger part of the planting is 

done during March and llutil the middle �f May The 
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amount of seed required is 2 to 2� bushels to the acre. 
The drills cover the seed as it is dropped into the 
earth, a hoe is used to cover it lightly with earth when 
it is sown by hand in the trenches, and it is harrowed 
in when sown broadcast. After the seed is thns planted 
the water is let in through the gates and remains u pon 
the land from four to six days or until the grain swells 
and commences to sprout. Sometimes the seed is n ot 
covered with earth when sown, and it is then prepared 
by stirring it in clayey water and drying it when enough 
clay adheres to keep it from floating off When the 
water is let on. Where the seed is covered with soil. 
two floodings at sprouting time are req u ired ; but 
where the process of mixing the grains with clayey 
water is pu rsued, but one flooding is necessary. 

Seed prepared in the manner just stated has been 
sown upon the surface of the water, the clay adhering 
to it, sinking it to the bottom, where it took root and 
grew. 

The water, after standing from four to six days on the 
sprouting rice, is  drained off, and when it is five or six 
weeks old, where the grain has been sown in trenches, 
the earth is stirred with hoe. This is repeated ten 
days later, and then what is called the "long water" 
is put on for about two weeks, which is kept at a con
siderable depth for four days, and then is made to 
diminish gradually. After the water has been drawn 
off about eight days and the field has become dry, it is 
hoed to a con siderable depth. When a joint appears 
on the plant the land is lightly hoed again, and then 
what is known as the" joint water" is put on, which 
remains until the grain matures, which requires about 
two months. During the time that the water is upon 
the crop it  has to be frequently renewed, as the evapo
ration is very great. Much care has to be taken that 
no salt or even brackish water reaches the growing 
crop, as it is fatal to it. In localities where the water 
used in irrigation is likely to be impregnated with salt 
by the incoming tide from the ocean, men are stationed 
at the flumes, who taste the water as it flows th rough, 
and the moment salt is discovered the gates are closed. 
While the water is upon the crop the h ands are obliged 
to wade about in it and pull up or destroy the weeds 
or grapes, which grow luxuriantly in the rich soil. The 
maturity of the grain is indicated by its turning yel
low, and a few days before the harvesting commences 
the water is drained off. 

Rice grows to a height of from four to five feet, and 
it is cut about eighteen inches above the ground, and 
is spread upon the stubble to cure, which generally 
takes about twenty-four hours. In cutting the grain, 
the sickle is used, also the cradle, and the attempt has 
been made to employ reaping machines, b ut they have 
been found to be too heavy to run upon soil made soft 
by irrigation. It is thought. however, that a lighter 
machine with a broad·tired wheel m ight do the work 
successfully. 

Rice is also grown on uplands and without irrigation, 
and the grain thus obtained is in some respects supe
rior to the lowland produ ct, although the upland and 
lowland rice are of the same species, the differences 
being but m odifications of the varied cultures, which 
differ with the soil and the localities. In cultivating 
upland rice, the best re�ults are obtained where it is 
sown in rows like fodder corn, where it can be hoed and 
kept free from weeds. It is also sown broadcast like 
wheat, oats, and other grains, and in loosening the 
soil and freeing it from weeds, an implement about 
half the size of a scythe is used, and which is  called a 
grasping knife. The method of reaping the upland 
rice is  similar to that which has already been described. 
Upland rice yields from twenty-five to forty bushels to 
the acre, and lowland, where irrigation is  used, fifty to 
seventy· five bushels to the acre. One great advantage 
of lowland culture is that the lands thus used would 
not yield any other crop, and the area of land i n  the 
South which might be devoted to the culture of rice 
is almost unlimited in extent. When fully cured, rice 
may be said to occupy in appearance a position i nter
mediate between barley and oats. 

The grain is thrashed by machines usually run by 
horse power, the old·fashioned flail being now but lit
tle used. When it comes from the thrasher it is known 
as rough rice or paddy, and requires grinding to free it 
from the hulls, according to the following method. 
After the rice is screened from sand, it is passed throngh 
buhr stones about five feet in diameter, to grind off the 
husks. These stones !l.re not grooved like ordinary 
mill stones, b ut have level faces, set as far apart as the 
length of the grain, with concave depressions in the 
center where the grain is fed, the stones revolving at a 
speed of about two hundred. 

When the grain is fed in, the centrifugal force sends 
it circling to the periphery, and each grain, revolving 
on its shortest axis, i n  accordance with a well·tested 
principle of philosophy, travels upright between the 
stones, the mass moving like battalions of Lilliputians 
on the march, and the stones strip off the husks of all 
the grains touched, the short grains escaping unhulled. 
The grain is next fanned to drive off the separated 
husks and then taken to the mortars, where it is heavily 
beaten to remove the husks from the �horter grains and 
such othertl as have not been completely cleaned hv the 
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stonescc These mortars are either of wood or iron. 
The pestles weigh from 250 to 350 pounds each, and 
are of iron or wood shod with iron, and are moved as 
in the common stamp mill by cams or levers passing' 
throug'h slots in handles. The grain is there pounded 
from 40 to 70 minutes, a more protracted pounding 
beillg fatal to the integrity of the unbroken kernels. 
The last named process is ext.remely primitive, and it 
has even been called barbarous, for it does not differ 
essentially from that in use by cannibal tribes. Dr. 
Schneider, in his" Life among the Battas of Sumatra," 
says: "The rice which is the principal food of the 
people is always kept in the hull and thrashed out day 
by day as it is needed. The thrashing is done with 
hard wood pestles eight or teu feet long in wooden 
mortars made from a stump or log." The process most 
used in this country is the same as was introduced by 
Dr. Calvin Emmons in 1812, having the pestles shod 
with sheet iron and serrated by iron wires, which 
break more or less of the grain, rendering it unfit for 
market as first-class rice. 

Jtitutifit 1\tutritau. 
POSITION OF THE PLANETS FOR JUNE. 

MARS 

is evening star. The radiant planet, under his pre�ent 
conditions, has a majestic bearing as he treads his 
starry path over the celestial highway, rising, on the 
1st, before the sun sets, and reaching the meridian at 
11 h. 26 m. P. M. A glance at the southeast in the 
early evening will reveal his presence, his ruddy color 
distinguishing him from the other planets. Mars is 
nearest to the earth on the 5th, continues to retro
grade during the month, and is in conjunction with 
Beta SCOl'pii on the 7th, being about 2Yz° south. 

Mars sets on the 1st at 3 h. 56 m. A. M. On the 30th 
he sets at 1 h. 34 m. A. M. His diameter on the 1st is 
20".8, and he is in the constellation Scorpio. 

VE NUS 

is evening star. She increases in size and brilliancy as 
she approaches the earth, and charms every ohserver 
who beholds her as she makes her way westward, being 
visible for two hours after sunset. The evening star 
and the crescent moon will form a lovely celestial 
picture on the evening of the 19th. 

Ven us sets on the 1st at 9 h. 21 m. P. M. On the 30th 
she sets at 9 h. 30 m. P. M. Her diameter on the 1st is 
11".6, and she is in the constellation Gemini. 

JUPITER. 
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PHOTOGRAPHIC NOTES. 

Water-Developing Plates.-The following is the for· 
mula used by Dr. Backelandt for coating the backs of 

his water-developing plates: 
Pryogallic acid . . .. ............ ..... .... 154 grainR. 
Salicylic acid . ... . .. . . ... . ..... .... . . . ... 15 .. 
Gum or dextrine ......................... 154 
Alcohol.. . . . . .  . . .. ...... ........ ....... 1 fl. dr. 21 minims. 
Water . .. . . . . . .. . . .... ' ...... . . .... " .... 5 fl. drs. 25 

This is allowed to dry at the ordinary temperature. 
Development takes place by immersion in water with 
the addition of a very small quantity of ammonia.
Photo. News. 

The Acid Eikonogen Developer.-It has been found 
by some experiment.alists that the keeping qualities of 
the eikonogen developer are much improved if it is 
made acid, 01' nearly so. With regard to this, the fol
lowing formula is recommended by Mr. T. H. Voigt, 
chairman of the Photographic Society of Frankfort-

on-Main: 
Solution No. 1. 

Water . . . . . . . .. . . . . . . .... . . . . ..... ... .. . . . . . . . 500c.c. 

Sodinm .nlphite......... . . .  . . . ........ .  ...... 25 grammes. 

Ei konogen (previonsly pulverized) . .. . . . . ...... 5 to 6 .. 

As soon as the eikonogen has completely dissolved, 
20 c.c. of a mixture of 500 C.c. of a 8aturated solution 
of sodium sulphite and 40 c.c. of hydrochloric acid 
are added to the above (Solution No.1). 

Solution No. 2. 

After the rice is hulled it is passed through an in· 
clined revolving" cylindrical wire �creen, the gratings 
of which grow coarser toward the lower end. It is 
thus assorted into a number of products. At the 
upper end of the screen the flour passes through, next 
the eyes and small pieces of broken rice, then the 

" middling rice," which consists of larger fragment'S of 
the smaller grains, and lastly the prime .rice, or best 
and mostly unbroken grains. The prime rice as it 
falls through thfl screen descends to the" polishing " 
or " brushing screen," which is a vertical cylinder laid 
up and down with shreds of sheep skin, and made to 
revolve rapidly within a wire screen. The rice falling 
down in the Iilpace between these is swept free of the 
flour which adheres to it, and is discharged below in a 
perfectly clean and polished condition. 

is morning star. He is finely situated for observation, 
as he rises soon after 11 o'clock in the southeast, on the 
fir t of th nlonth and soon after 9 O'clock at l'ts close 

Water . . . . .. . . . ...... . . . . ....... . . . . . .. . . .. .. . . .  500 c.c. 
8 e , ' . 

Carbonat.e of soda . . . . . . . . . .. . . . ... . . ... . . .. . ... 20 grammes. 
Jupiter and Venus are both above the horizon for a Carbonate of potash . . . . ... . . ...... . . . . .... .... 5 " 

short time on th� last few evenings of the month, the To develop a cabinet plate, 30 c .c. of solution No.1 
one rising a few minutes before the other sets. are poured over the plate in the dish. and the latter is 

Jupiter rises on the 1st at 11 h .  16 m. P. M. On the well rocked, so that the {11ate is entirely covered by the 
30th he rises at 9 h. 18 m. P. M. His diameter on the solution. Previously, 10 c.c. of solution No. 2 have 
1st is 41".4, and he is in the constellation Capricorn us been poured iuto a measure; if it is probable that the 

The hulling of the rice, including that which requires 
the use of the stones, the pestles, and mortars, as well 
as the polishing, is all done at the rice mills, which are 
run by steam or water power, and of which there are 
only about twenty-five in the United States. These 
are located at Charleston, Savannah, New Orleans, and 
at other centers of rice culture. All the rice which is 
produced must be sent to the mill to be hulled, polish
ed, and thus made ready for the market, though the 
product is sometimes shipped to New York, as well as 
to Europe, in the hull, and is subjected to the pro
cess of separation at the place of destination. 

SATURN plate has been over-exposed, at first 5 c.C. of solution 
is evening star. He is now moving easterly 01' in No.2 are added to the developer in the dish ; if, how· 

direct motion, and when the month closes it will be ever, it is found that the plate has been correctly ex 

eaoy to see that he is receding from RegUlus. He is on posed, the remaining 5 c. c. of the alkali solution are 

the meridian, on th e 1st, at 5 h. 22 m. P. M., so that h e  also added. It will be noticed that with this method 
must be looked for in the west. of development only about onfl-third the quantity of 

Saturn sets on the 1st at 0 h. 8 m. A. M. On the the alkali which is usually taken is used. It seems 
30th he sets at 10 h .  19 m. P. M. His diam6ter on the I that �he minute quant

.
ities of the chloride of soda

. �
nd 

1st is 16".6, and he is in the constellation Leo. chlol'lde of potash whICh are formed by the addltlOn 

A small rice mill has been invented by a Brazilian, 
which is now being manufactured and introduced in 
this country. It is three feet sq uare and five feet high, 
and has a capacity of 80 to 150 bushels a day. This 
machine will take the rice in the hull, 01' rough rice, as 
it is called, and prepare it for market, excepting that 

MERCURY 

is morning star. He reaches his greatest western 
elongation on the 24th, at 1 h. A. M., when he is 22· 
21' west of the Slln, and viHible to the unaided eye as 
morning star. He is in conjunction with Neptune on 
the 10th, being 2" 3fl' south. 

Mercury rises on the 1st at 4 h. 27 m. A. M. On the 
30th he rises at 3 h. 14 m. A. M. His diameter on the 
1st is 12".0, and he ill in the constellation Taurus. 

it cannot polish it. It leaves upon the grain the outer URANUS 

skin, which, as it contains gluten, adds materially to is evening star, holds nearly the same position 
the nutritive qualities of the rice. Usage, however, northeast of Spica, and is visible to sharpsighted 00-
demands that the rice should be polished, which servers. He is one of the six plan,)ts visible to the 
makes the grain more attractive to the eye, but really naked eye during the month, the others being Mars, 

renders it less nutritious. Venus, Jupiter, Saturn, and Mercury. 
Were it not for the polishing reqlJ.irement, which can Uranus sets on the 1st at 2 h. 10 Ill. A. M. On the 

only be done at the large mills, which are often located 30th he sets at 0 h. 15 m. A. M. His diameter on the 

IlHtny mileci from the plantation, each farmer could hull 1st is 3".8, and he is in the constellation Virgo. 
his own rice with one of the small machines, and thus NEPTUNE 

much time and expense of transportation would be is morning star. He rises on the 1st at 4 h. 12 m, A. M. 
saved. On the 30th he rises at 2 h. 22 m. A. M. His diameter 

Improvements in the methods of rice culture have on the 1st is 2".5, and he is in the constellation Taurus. 
not kept pace with those in other departments of agri- Venu�, Saturn, Uranus, and Mars are evening stars 
culture; in fact, the course generally pursued is of the at the close of the month. Jupiter, Neptune, and 
1II0st primitive character. The crop, however, is more Mercury are morning stars. 
profitable than wheat, and vast tracts of cheap land .. , • , .. 
in parts of Louisiana, Texas, Alabama, and Mississippi History at the University of Pennsylvania. 

could be utilized in the cultivation of this cereal. in The University of Pennsylvania is almost the only 
Lonisiana the cost of production per acre is from $20 institution of learning in the world which has a pro
to $28, and the average yield is 45 bushels. It can be fessorship and a course devoted to the history of the 
sold for from 75 cents to $1.25 per bushel, according to United States. When the Wharton School of Finance 
quality and the season. and Economy was established, American history was ex-

If more rice were grown the price would be lower, pressly laid out as a branch of the instruction. Some 
and it would then be more generally used for food. years later, with the advent of Professor John Bach 
Large quantities of it are imported every year, as the I McMaster, whose" History of the People of the United 
horne product i;; not sufficient to supply the demand. States" has given him a national reputation, a new 
The figures given below show the quantity raised in impetus was given to the course in American history 
this country and that which was imported since 1881: at the university, until now it stands high in value and 

Foreign. Domestic. in popular favor. 
18&2 ... .. . . . . .. ... .. . . 351.100 bags. 390,000 bbls. The theory of Professor McMaster's instruction is per-
1883..... .. ... ..... 378,300 " 325,000 " haps as unique as the college's stand with regard to 
1884 .. ........ . . . . .. . .  333,600 " 410000 " this special branch of general history. Text books are 
1885 .. . ...... . . . . .. . 246,400 .. 600,000 .. I 1886 . . . . .. . . . . . . . .. . 208,000 " 615,000 " eschewed altogether, lectures and a print.ed syl abus 
1887 . . . . .... . . ..... 410,000 .. 

448,000 " taking their place. Students are referred, wherever it 
]888.......... . . ... 491,000 " is possible, to original documents for their information, 
1889 to June 1.1890 ... Not completp. Estimated 515,000 " and maps and diagrams are always required to accom-

With the invention of better machinery for cultivat- pany the theses which are from time to time prepared 
iug rice and preparing it for market, and the exhibition by the members of the classes, the professor holding 
of more energy and enterprise by the planters, a de- that historical knowledge which cannot be illustrated 
partment of agriculture will be developed which will by means of a map 01' diagram is not knowledge at all. 
be very profitable to those engaging in it, and which It is hoped that before long the Wharton School can 
will add greatly to the wealth of the country, and at be equipped wit.h a lantern and complete set of histori· 
the same time cheapen a nutritious and healthy food. cal slides, thus doing away with the use in lectures of 

• I • I • ponderous and time· worn maps. The earliest contri-
OXALIC acid dissolved in water and mixed, if desired, butions from those interested in the university's de

with a little tartaric acid will remove ink stains from parture in the branch of history will probably be ap-
white paper. plied for this purpose. 

of the hydrochloric acid increase the energy of the 
developer.-H. E. Gunthe1', in Photo. News. 

. I. � . 
MonnDlcllt ;;0 IUarshall, the Finder of' Gold In 

(Jallf'ol·nla. 

On Saturday, May 3, the statue of James W. Mar
shall, the discoverer of gold in California, was unveiled 
at Colomo, El Dorado County, neal' the spot where the 
first gold was found. l'he Legislature provided the 
funds for this monument, which was designed by F. 
Marion Wells, the accomplished SCUlptor, who has exe
cuted his task with sldll. 

The statue represents Marshall in the dress of the 
period. He is lacing the river. In his right hand he 
holds a golden nugget, while with his lef.t index finger 
extended he points to the exact spot where the ever 
memorable discovery was made. The statue is grand 
in proportions and workmanship, and the design iR 
quite hilltorical. 

The monument is 39 feet 6 inches in height, and is of 
admirable proportions. The cap of the pedestal is 5 
feet square, on which the statue of Marshall is placed. 
The statue is heroic in size, being 9Yz feet in height, 
representing Marshall dressed in miner's garb. 

On the west side of the monument are the words: 
"Erected by the State of California, in memory of 

James W. Marshall, the discoverer of gold. Born Oc· 
tober 10, 1810. Died August 1 0, 1888. The first nugget 
was found in the race of Sutter's mill, in Coloma, Janu
ary 19, 1848." 

MIXTURE FOR TOYS.-Fine ground argillaceous slate 
50 pel' cent, rag paper r:aste 20 per cent, and 30 per 
cent of bUl'llt plaster are mixed with the necessary 
volume of water to form a paste, which is then cast in 
moulds, the moulds having been previously daubed 
with finely ground slate, powdered plaster, or fat. A 
sufficiently thick crust will form in a few minutes, when 
the residuum of the mixture must be poured out of 
the mould. The mixture, which is unbreakable, 
hardens very rapidly. The castings thus produced 
may be immersed in paraffin or stearine, or they can 
be japanned. In the latter case it is desirable, so as 
not to consume too much paint, to first apply a coat of 
quick-drying boiled oil, and when the oil h!J,s become 
hard the article is to be painted. 

... � . 
Vaseline Harness Composi tion. 

Prussian blue, in fine powder. . .... . ... . ..... . ..... %: oz. 
Lampblack . . . .. . . . . .. . . . . . . ... . . . . . .. . . .. .. . ... . .. 4 
Treacle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... . . . . . . . .. . . . 2 
Soft soap . . . ... . . . . . .... . . . . . .. ..... . . . . ... . . . . . . .. . . 2 

Mix togetber in a large Wedgwood mortar, previonsly warmed, and 
add-

Vaseline. .. . ...... .. . ........... ..................... 6 oz . 

Cerasin . . . . ....... ....... ..... ... . ... . . .. c . . . . .. . . . .. 5 
Yel1o\v resin. . . • . . • . • . . . . . . . . . • .  • . . . . . . • • . • • • . . • • • • • •  Y2 u 

Melted together; then snfficient turpentine to give tbe composition the 
proper consistency. Mix thoroughly.-Ohem. and Drug. 
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AN IMPROVED BAG FILLER AND HOLDER. 

The accompanying illustration repreRents a device 
movable from place to place on wheels, to be used for 
filling bags with grain, etc. , and of such construction 
that the grain may be shoveled up and loaded in the 
bag as shoveled . It has been patented by Mr. 
D. G. S tone, of Negau nee, Mich . The engraving 
Hhows t h e  device i n  upright and in inclined posi
t ion, t he latter position facil itating the fi l ling of 
t h e  bag, an inclined face of the hopper constitut
ing a shovel in contact with the ground or the fl oor 
on which the grain is pl aced . The foot portions 
of the rear standards a re adapted to be utilized as 
handles, while the forward part of the frame is 
supported upon small wheels. Upon the stand
ards is a tabl e, with an opening at one side of its 
center surrou nded by a hopper having an inclined 
front, a sl ideway wit hin t h e  hopper leading from 
the point where the incl i nation commences to the 
front side of t h e  central o pening of the hopper. 
There is a slide d a m  pel' for closing this opening 
when desired. 'To the under s ide of the table, 
around the o p e n i n g, is secured a band having 
downwardly proiee t i n g  teeth,  and beneath this 
band is hinged another having recesses adapted 
to receive the teeth, the edge of the bag being 
held bet ween these bands, w hich are cl amped in 
locked posit ion by a latch. U pon the lower cross 
bars of the frame is p i voted a tilting platform, at or 
near the rear ed ge of which is a hook to which the 
lower end of the bag is attached when placed in posi
tion to be filled. Thus the bag may be filled through 
the hopper in the us u al way when held in the upright 
position, or it l I lay be held horizontally so that the 
hopper can be pushed forward into the grain, the 

WILSON'S VEHICLE WHEEL. 

shovel mouth of the hopper facilitating the inflow of 
the grain, and t h e  device being tilted backward occa
sionally t i l l  t h e  sUl al l wheels strike the floor with a jar, 
to thro w the contents back from the mouth of the bag. 

This is repea t e d  unt i l  s ufficient grain has been taken 
up, wheu t h e  frame is readily brought to upright posi
tion, through the operatol'  bearin g  with his foot against 
the axle of the s lII a l l  wheels and taking hold of the 
rear standards Ill i d  way of their length, and the bag re
leased by lifting t h e  spring latch, the tilting platform 
facilitating the ready removal of the bag. Upon an 
axle central l y  on the front standards are large wheels, 
the construction being slIch that the filled bag may be 
easily conveyed at will from place to place. 

For further information relative to this invention ad
dress t h e  i n ve n tor as above. 

. , . , .  
AN INDEX PLATE FOR GEAR-CUTTING MACHINES.  

An indicator at tachment designed to be readily ap
plied to an ordinary gear-cutting machine, to show the 

Jcitutifi c �mtricau. 
number of equal subdivisions into which the periphery 
of a disk is to be divided in cutting a gear wheel of any 
desired number of teeth, is illustrated herewith, and 
has been patented in the United States and Oanada by 
M r. Michael Schirk, of Plattsm outh, Neb. 'l'he s m all 

STONE ' S  BAG FILLER. 

figure represents the face of the indicator plate, the 
larger view showing the device a pplied to a slotting 
machine. The pl ate is in the form of a disk adapted 
for rigid connection with the stationary parts of the 
frame of the machine. Oentrally through the disk 
passes the turning shaft, surrounding which, and at
tached to the disk by a screw thread, is a flanged hub, 
in which the sha.ft freely revolves, there being adjust
ably carried on this hub a swiveling hase-ring to which 
are adjustably secured radial markers. A sleeye, 
rigidly attached to t.he turning shaft by a set screw, 
carries a radial arm having on its outer end an adjust
able pointer blade extending to the plane of the indi
cator plate. On the face of this plate are marked cir
cular series of graduations, the grad uations o f  the same 
length not continuing around the entire periphery of 
the plate, which is divided into six aliquot parts, form
ing sectors of the circle, the aliquot parts of one sector 
showing spacin�s for one size of tooth or number o f  
teeth t o  a wheel ,  while those o f  the next sector are 
adapted for another size of tooth or number of teeth to 
a wheel. In this way a large number of graduations 
can be placed upon a single indicator plate, which is 
adapted to a wide range of use. To facilitate the work 
and avoid mistakes, a scale is provided showing the 
space to be left between the two markers for each set 
of graduations on the pl ate. The device is inexpensive 
to manufacture, wears little with use, and can be easily 
applied to a variety of machines, so as to be a conveni
ence in even a small shop. 

.. . . ., .. 
AN IMPROVED VEHICLE WHEEL. 

New HOlne ot- the Mechanical Engineers, Ne,v York. 
The Alllerican Society of Mechanical Engineers b as 

purchased for $60,000 the biIilding hitherto owned by 
the New York Academy of Medicine, No. ] 2  West 31st 
Street. It is a fine four story building, 28 feet in wid th, 

with basement and cellar and an extension in the 
rear. A gallery around the hall is fitted with 
shelves for a library. As the building is larger 
than is needed at present by the Mechanical Engi
neers' Society for its own purposes, a portion of 
it has been leased to the American Institute of 
Electrical Engineers, and another portion to the 
Society of Amateur Photographers. It is the 
intention that the libraries of the Mechanical En
gineers and of the Electrical Engineers will be 
placed together, so that each may be conve· 
niently used by the members of both societies. 

AN IMPROVED NUT LOCK. 

The invention illustrated herewith is designed 
to provide against all possible accidental displace
ment of the burrs or nuts employed in connection 
with a rail joint. It has been patented by Mr. 
Thomas O. Harris, of Rochester, Minn. The 
shanks of the bolts are passed through an inner 
fish-plate, and upon the outer side of the rails is a 
strip with outwardly extending tenons and aper
tures to receive the shanks of the bolts. To 
prevent the turning of the bolts on the onter 
ends of the nuts a locking plate is provided, in 

which the inner portions of the bolt apertures are cir
cular, and their outer portions of star form, the ends 
of the locking plate being also apertured to receive the 
tenons of the strip which lies against the web of the 

HARRIS' NUT LOCK. 

rail. After the nuts have been turned approximately 
home, the locking plate is adjusted to position upon 
the tenons and the nuts further turned, and so that 
they will  be brought into register with any set or series 
of recesses of the outer sections of the locking plate. 

The illustration represents a wheel constructed en- To hold the locking plate in place, main keys are 
tirely of metal, with provision for an interior fluid passed through apertures in the ends of the tenons, 
ci rculation, whereby the expanding or contracting of 

It 
. 

t t d . t' 
these keys being held from displacement by auxiliary 

the tire will be prevented. IS a pa en e mven IOn . . 
f M W ' ll '  S W 'l f T b t A 

. keys, both �hown m the small VIews, the latter keys 
o r. I lam . 1 son, 0 om s one, rlzona. l b '  I h ld ' I b k 
Fig. 1 is a vertical section through the wheel, its hub 

emg a so e m p ace y a  eeper. 

and box, and Fig. 2 is a transverse section through the AN IMPROVED ·�';E' �ONCENTRATOR. 
box, illustrating the attachment thereto of the spokes. 
The hub box consists of an inner tapering section with 
a ring at each end. there being between the rings a 
longitudinal slot and apertures. The tapering section 
fits into a casing section, upon which is fitted a spoke 
sl eeve, with a series of studs to receive the spokes, 
which are tubular, and pref erably round at their outer 
and flattened at their inner ends. The felly is made of 
a single piece of metal bent upon itself to be U-shaped 
in cross section, and the outer end of each spoke is 

dished to fit the cylindrical inner or 
bottom wall o f  the felly, the inner end 
being flattened to fit the studs of the 
spoke sleeve. The spokes are held in 
position at the top by tubular tie rods, 
and in one side of the felly, at any 
convenient point, is an opening, ordi
narily closed by a screw cap, into 
which su fficient oil and water are in
troduced to essentially fill the space 
within the felly and the tubular tie 

rods of the spoke. In winter, alcoh ol 
is substituted for the oil and water, and 
the liquid is designed to act as a heat 
distributer, preventing the expal18ion 
of the tire section by heat generated 
by the friction of a brake or the lock 
ing of t.he wheel while going down long
mountain grades, the improvement 
being especially adapted for very 
heavy wagons. 

• • •  

A machine for working pulverized ore-bearing rock, 
earth or sand, or tailings and similar material, is shown 
in the accom panying illustration, and has been patent
ed by Mr. Edward Z. Kidd. The concentrating table 
consists of a series of sections of a pane of glass each, 
the upper surfaces being concaved, and the panes being 

SCHIRK'S INDEX PLATE FOR GEAR-CUT TING MACHINES. 

THE law compels no one to do im- J 
possi bili ties. KIDD'S ORE CONCENTRATOR. 
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fitted with a water-tight joint into a frame, the con
strnction of the latter varying with different forms of 
the table. T h e  tables in their normal position are in
clined, th .. combined sections representing essentially 
an incl ined plane, w hile each table may be provided 
w i th a shaft or spin dle  for tilting i t  at will. A waste 
flume is held u pon uprights above the table, and at 
the upper end of the table is a frame in which a beam 
is held to slide vertically, the extremities of the beam 
being connected by links with the crank arms of a 
rock shaft journaled near the base of the frame. At 
each side of the table is a su pport for a beam held to 
slide horizon tally, motion being communicated thereto 
from the rock shaft, and from the center of this beam 
extends an arm carrying an agitating comb reciprocat
ing over one or more of the upper sections of the table. 
These sections are made with a flat upper face, and 
above them is a fixed hopper, below which is  a water 

�titutifi t �mtr i tau. 
THE FIRE ALARM SYSTEM OF JERSEY CITY. 

A feature has been introduced by the fire depart
ment of Jersey City into the fire alarm system of that 
city which dist i nguishes i t  from most of those with 
which we are fami liar. It  is  a system that could be 
used with advantage, it would appear, in  many of our 
towns where there is no paid force of firemen, but 
where the protection of property from fire depends 
u pon volunteer fire service, The peculiarity of this 
system consists i n  ringing tower bells in different parts 
of the city by means of electric signals from alarm 
boxes located in conspicuous places in the pu blic 
thoroughfa res, similar in principle to those in use in 
this and other large cities. These alarm bells are rung 
automatically, in a manner that will be descri bed later. 
The system is very ingenious and complete. There are 
four of these towers in Jersey City, from each of which 
every fire alarm is sounded, according to the n u mber 

I{IfTCIr'£T W-tEEL JlOL DIN'(J 
WCIQI'f T .  

RINGING FIRE ALARM BY ELECTRICITY. 

chute, whereby a current of water m ay be turned upon ! of the box whenee it  has been sent. These tower bells 
the face of  the concentrating table at any time. To are rung in connection with the work of the fire de
the upper end of the waste flume is securely fastened partment. In addition to the men on contract service 
one extremity of a flexible pan or h opper, the other 
extremity of which is detachably attached to the verti
cally reciprocat ing beam. This hopper m ay be made 
of rubber, heavy canvas, or rawhide, and above it  is a 
chute for supply ing to the hopper such a current of 
water as may be desired. The pulp, gravel, ground 
earth, etc . ,  to be operated upon, having been placed 
in this upper hopper, under the stream of water, is 
rolled backward and forward with the alternate rise 
and fall of the hopper caused by the vertically sliding 
beam, the slums, l ight gravel, etc. , passing off through 
the waste flume at every upward motion, the con
centrates settling in  the center of the pan. When the 
charge has been sufficiently washed, the upper end of 
the hopper i s  released from its �attachrnent and the 
contents dumped into the fixed hopper below, where 
they are further cleaned and concentrated in  passing 
over the glass sections in the presence of water, the 
material being also agitated at the upper end of the 
table by the comb. 

For further information relative to this invention 
address Messrs. Romans & Kidd, Deadwood, South 
Dakota. 

in the engine houses, there are seven men on " call " 
attached to each engine and truck company. These 
men sleep at their homes, and answer the calls from 
the four tower bells, reporting for duty in obedience 
to their ringing. They receive a reduced salary of $75 
per annUlIl for their services. 

The electric service ah'lO rings the gongs in all the 
engine houses of the city. 

In tha central electric station there are installed 
340 cells, most of  which are of the gravity type. These 
cells do all the work of  the entire system .  Twenty-five 
of  the cel ls  are devoted to ringing the bells in the tower. 
The others are divided u p ; some are for local work 
within the station ; the majority are placed on nine 
circuits, including the engine house circuits and the 
alarm box circuits. These boxes are placed in various 
parts of the city u pon the telegraph poles carrying the 
fire department wires. 

The interior of a box is shown in the cut. The w ires 
enter it and connect with a magnet whose armature is 
kept attractlld as the circuit  is kept normally closed. 
If  a fire occurs, the box is opened and a handle is 
pulled down. This starts the mechanism. A metal 
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drum is caused to rotate under a spring that presses 
on it. The circuit, including the magnet, is com pleted 
through this spring. A n umber of notches are cut in 
the periphery of the drum or disk. As it rotates, the 
spring drops down into these notches, and each time 
that it  does so breaks the connection,  th us opening the 
circuit. Each time that this occurs the bells in all the 
engine houses in the city ring, and the four bells in  the 
towers ring the same alarm at a slower rate. T h e  
notches are c u t  differently for each box, so as to form 
by their combination and spacing a special signal. 

When a box is ru ng, its " m akes and breaks "  are 
transmitted to the central electric station, where they 
actuate an automatic recorder and repeater. By one 
part or division of this apparatus  the signal is recorded 
by holes p unchen in a stri p of paper or .. tape, " and at 
the same time is  repeated by relay action to all the 
engine houses. The same apparatus by i ts  second 

IHON J3CL. L rO"'E� 

division regulates the current to the four bell towers. 
Like the other circui7s, the bel l tower ci rcui t is kept 
closed. If broken once, the bell rings once. The re
peater therefore has to open the circuit once for each 
ring corresponding to the box n u m ber, and has also to 
space these prope rly to express the t. wo d igits that 
generally compose this n u m ber, such as t wo-four, 
three-six, etc. I t  has also to perform one additional 
function.  The signals are sent out to the engine houses 
at the rate of a beat a second. This speed wou l d  not 
answer for the large bel ls, and the repeater sends out 
the signal at a slower rate for them. The tape is  fed 
at speed regulated for one b reak per second, through 
that part of the apparatus which perforates it and 
sends out the signals to the engine houses. The engine 
house gongs are practically in synchronism with the 
alarm box actuating this part of the apparatus. Next 
the paper is fed through the part of the mechanism 
which operates the tower bells. The tape passes 
through this at one-half the former speed. A flat 
spring presses u pon it and keeps the circuit closed as 
the paper holds it up in contact with a terminal. 
When a hole comes beneath it, its point drops into the 
hole and the circuit is broken for an instant and the 
bells ring once. This is repeated for each hole. Thus 
an autographic repetition at red uced speed of the en-
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goine house signals is given. It is much as if one should 
turn an inscribed phonograph cylinder at half speed. 

The bells are rung by mechanism actuated by a de
scending weight of 3,000 lb. When on closed circuit, 
the armature is held a ttracted by the lllagnet and the 
motion is arrested. W hen the circuit is opened, the 
armature falls back from the magnet. This releases 
the detent, and the ratchet wheel holding the weight 
begins to revolve. Referring to the cut, it will be seen 
that there are two pawls which engage with the teeth 
of this ratchet wheel. Each pawl is  held to its position 
in engagelllent with the teeth of the wheel, or is re
leased therefrolll , by the action of a pin projecting at 
right angles from the pawl in questIOn, and projecting 
through a slot of peculiar outline. Tbis is shown in 
the cut directly below the drawing of the ratchet 
wheel and weight. This slot and pin mechanism is so 
arranged that only one of the pawls at a time engages 
with the teeth. 'When on closed circuit, which is the 
normal position, the upper pawl only is in engagement. 
When the detent is released, the upper pawl is first act
ed on by the revolving wheel. This action draws the 
hammer back from the bell. As the pin rides through 
the slot, the pawl escapes from the teeth and the other 
one engages and the hammer is driven against the bell. 
The bell-ringing lever rises and is again caught by the 
detent just as the pawls change places, and the motion 
is arrested with the upper pawl engaged until the next 
break in the current occurs. 

The system includes 60 miles of No. 9 iron telegraph 
wire, 87 miles of insulated No. 12 copper wire, carried 
by 845 poles. It rings 18 engine house gongs, 6 small 
gongs for engineers, and the 4 tower bell s. There are 
94 alarm boxes. The gongs and boxes are placed on 9 
circuits, and a tenth circuit comprises the bell-tower 
connections. Our thanks are due to courtesies received 
from Mr. John Spencer, superintendent of telegraphs 
for the department. 

The distinctive peculiarity of the system shown is 
the ringing of tower bells from an electric system. It 
gives an excellent suggestion to towns having volun
teer fire engine companies. In such towns a central 
tower with a good number of electric alarm boxes and 
connections would do most excellent service in accu
rately designating and ringing out an alarm of fire to 
arouse the members and tell them where their services 
were wanted. 

.. I . » .  
AN IMPROVED DENTAL INSTRUMENT. 

The illustration represents an improvement in that 
class of dental instruments known 
as dental elevators or stump ex
tractors. The instrument is made 
in " rights " and " lefts, " so that. the 
convex bearing surface may always 
be next the gum of the patient, t.o 
avoid bruising or lacerating the 
flesh, or next the jaw bone or an 
adjoining tooth. The instruments 
are all made with long shanks, to 
be easily operated in the mouth 
of a patient, and are adapted to be 
slipped into a handle when they 
are to be used. This invention has 
been patented by Mr. Daniel Sid
dall, of The Dalles, Oregon. 

• • • • •  
AN IMPROVED TOOL HOLDER. 

The illustration represents, in section and perspec
tive, a tool holder adapted especially to receive the 
burnishing irons of shoemakers, and also files with or 
without tangs or shanks, and files having their tangs 
or shanks broken off. It has been patented by Messrs. 
William MacMurtrie and Edwin H. Homsher, of No. 

MacMURTRIE & HOMSHER'S TOOL HOLDER. 

18a2 East Somerset Street, Philadelphia, Pa. A shoulder 
and slot are produced in the forward end of the han
d le, the wood extending farther at one side of the slot 
than the other, as shown in Fig. 2. The ferrule has 
side projections, adapted to be located opposite the 
sid,es of the central slot, and a set screw extends through 
one side of the ferrule, whereby a file with a broken 
tang may be rigidly held in the handle. 

.. f • • • 
Photographic Halos. 

� cttutifit �Uttritau. 
AN IMPROVED HOLDER FOR PAPER BAGS. Increase the Patent Omce Faeilities. 

A light and simple constrnction, occupying but 
small counter or shelf space, for holding paper bags 
and sheets of paper for wrapping packages, and the 
cord or twine used therewith, is shown in the illustra
tion, and has been patented by Mr. 'Will iam B. Shafer, 
of Somerset, Pa. The casing is sem icircular, and it is 

Three millions of dollars is the sum which it is pro
posed to appropriate for the building of a new Patent 
Office, or for making some provision for removing the 
other bureaus of the Interior Department from their 
present quarters and giving the whole of the building 
to the Patent Office. 

Representative Butterworth, chairman of the com
mittee on patents and ex-conllllissioner, states, in a re
port to the House, that a suitable building can be con
structed by private contractors in one year, but that it 
would probably take the governlllent from five to ten 
years to do it, and it would cost twice as much. He 
declares, with much emphasis, that there is neither 
justification nor excuse for continuing the office in 
the insufficient, inconvenient, and unhealthy quarters 
which it has so long occupied, and which are rapidly 
becoming more unfit for the purpose. He believes that 
Congress has dealt with this important bureau in 
palpable disregard of the rights of the citizens having 
business to transact before it, and who pay the 'whole 
expense of its main tenance. 

SHAFER'S HOLDER FOR PAPER BAGS. 

internally divided by vertical partitions of the same 
form, t.hese curved compartments being divided by 
any desired number of horizontal partitions. The 
outer compartment is preferably left open for the re
ception of large sizes of paper, and centrally in front, 
at the bottom of the case, is a small twine-holding 
compartment. This holder may be made of paper or 
mill-board, to be very light and quite inexpensive. 

• 1 . ,  • 
Visit oC the Iron and Steel Institute to the United 

States. 

Next fall the Iron and Steel Institute of Great Britain 
proposes to visit America. This representative body 
will probably send over 400 f)f its members. They will 
be joined by m ore than 100 members of the correspond
ing German society, the Verein Deutscher Eisenhut
tenleute. They will on arrival be taken in charge by 
the American engineers, and everything that can be 
done to make their visit a pleasant and memorable one 
may be anticipated. It is proposed to take the visitors 
all over the United States and let them see for them
selves the giant strides which America is taking in the 
iron industry. When the visit occurs, much interest 
will be felt in the reception and proceedings. At pre
sent nothing beyond the announcement of the trip is 
in order. 

AN ENVELOPE MOISTENER AND SEALER. 

The accompanying illustration represents a device 
for moistening envelopes, pressing the flap down, and 
sealing the envelope. It has been patented by Mr. 
James Maret, of Mount Vernon, Ky. In standards, 
upon a suitable base, is j ournaled a tapering roller, and 

I on one of the standards is held a water reservoir, with 
which is connected a holder supporting a thin, flat 
sponge, held close to the roller. The reservoir has an 
aperture in the corner adjoining the sponge holder, 
t.he amount of water passing to the sponge being gov
erned by a plug or screw. At one side of the base is a 
standard, which supports a guide under the sponge 
holder. In other standards on the same base is jour
naled a tapering roller, the bearings of which are sup
ported by spiral springs, an upper roller being jour
Hal ed on a rod extending from one of the standards in 
such a way that these rollers are held in yielding con
tact with each other. The gummed surface on the 
envelope flap is first moistened by pas8ing it. between 
the guide and the sponge holder, drawing it forward 
over the roller beneath, when the flap is turned down 
and the envf'lope passed between the spring-pressed 
rollers, thus effectually sealing it. A corner of the 
envelope may also be conveniently moi;;tened to re
ceive the stamp by means of this <ievice. 

The Electric Review repeats what has so often been 
said before about the necessity for additional room for 
the Patent Office, but which Congress seems reluctant 
to understand, or rather has heretofore been indiffer
ent about remedying. 

The editor says : . .  Inventors not only pay the cost 
of theil' own labor and researches in perfecting their 
inventions, but they also pay the cost of the examina
tion by the government to determine whether the in
vention is new and useful, and therefore patentable, 
and, if patentable, they pay the expense of issuing the 
patent. So that , the Patent Office has to its credit 
$3, 631 ,670. 32 over and above all expenses, which the 
inventors of the country have paid for the support of 
the bureau, and this surplus should be used in provid
ing proper facilities for the rapidly increasing wf)rk." 

• j . ,  • 
AN IMPROVED SAD IRON. 

This sad iron, patented by Mr. Albert Carman, has 
a hollow boely divided by a transverse partition form
ing a front cham bel', closed at the bottom, constituting 
a hollow pressing block, designed to contain a loose 
heating solid metal core, which may be readily placed 
in or removed therefrom. In the rear of the front 
chamber is a space adapted to receive a hollow press
ing roller, containing a removable heating metal core, 
readily

' 
placed oppoRi te siele lids covering the space 

CARMAN'S SAD IRON. 

occupied by this roller. The top of the body of the 
iron has a removable cover, on which are stanchions 
that carry the handle, the cover being fitted to its 
place by entering it within upper raised portions of 
the side walls and sliding it forward under a cap on 
the body of the iron, the rear end of the cover being 
fastened in place by a spring catch. For further in
formation relative to this invention, address Messrs. 
Carman & Martin, No. 416 Main Street, Winnipeg, 
Manitoba, Canada. 

Japanese A nemones. 

For entrance steps, porch or piazza decoration few 
plants excel well grown specimens of Anemone Ja

ponica. A correspondent from Wellesley, Mass. ,  in 
Gat'den and Forest, says : Ours are grown in twelve 
inch pots, started in a frame during March, which ad
vances them sufficiently in this latitude to bloom 
toward the end of September. Further south this 
would be unnecessary. We place five to six strong 
crowns in each pot, in good loam. As soon as the 
flower stems appear in August, liquid manure is given. 
Abundance of water is essential throughout the 

I season ; just sufficient staking is done to get good 
specimens. The best varieties are the white Honorine 
Joubert and the hybrid pink. 

. . . .. .. 
Bridge llIoved by an Earthquake. 

The authors succeed in avoiding these halos by cov
ering the back of the plate with a layer of normal col
lodion holding in solution a small quantity of chrysoi
dine. This varnish having an index of refraction little 

" .  _ ,  � " ' , .' 

A peculiar accident recently occurred on the South
ern Pacific road. An earthquake moved the iron truss 
railroad bridge over the Pajaro River, on the coast di
vision, about one foot and prevented the passage of 
trains. The bridge, however, remained on its s tone 
piers and was safe after the rails were moved iu line, 

different frum that of glass, complf'tely suppresses the 
h alos ,-Paul Henry and Prosper Henry. MARET'S ENVELOPE MOISTENER AND SEALER. 
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T h e  Populatio n oC Pitlsbu.-g, Pa. 
To the Editor of the Scientific American : 

I notice in your issue of May 17, a communication 
from John T. Findley, of this city, in which be speaks 
of Pittsburg having a population of 450,000. Without 
doubt he has overestimated it. The 1880 census 
credited us with 156, 000 inhabitants, and the average 
growth per decade of the whole United States is about 
32 per cent, which would give us (approximately) a 
population of 206,000. However, we expect the coming 
census to show 225, 000, on account of cheap fuel and 
other advantages. Mr. Findley extracts conclusive 
proof from our standing in the clearing house of our 
population. This is not a good basis on which to figure, 
as our clearings take in much contributory territory. 
Moreover, if that were a reliable index to our growth, 
we would be compelled to give New York City credit 
for comprising half the population of the United 
States. And even Mr. Findley would hardly like to go 
on record as giving that immense city a population of 
30,000,000 or 35,000,000. CONSERVATIVE. 

Pittsburg, May 15, 1890. 
• ' e , '" 

Preservative and N on-poisonous Paint •• 
To the Editor of the Scientific American : 

We have noticed two or three communications in 
your paper from Louis Matern, Bloomington, Ill. , con
cerning " what paint will best protect tin on roofs." 
He answers his q uestion at once by saying that the 
best paint known to him is red lead ground in raw, 
cold-pressed linseed oil. As an example of its tenacity 
and weather-resisting power, he says ; " I  treated the 
roofs of my factory, eighteen years ago, with two 
coats of red lead on both sides of the tin, having since 
repeated the painting of the upper side every three or 
four years (through persuasion) with iron ore paint. 
The result is, there is little flaking of tho red lead, but 
no end of trouble from the iron ore paint . "  

This example of lasting power is very like the old 
lady's broom that lasted forty years by hanging behind 
the door, while other brooms were worn out with the 
sweeping. 

Your correspondent closes his rather remarkable 
letter with the still more remarkable statement that 
•• All paints not poisonous, and requiring driers to in
sure hardening, are unfit for durable painting. " It 
must seem strange to your readers to be told that if 
they wish a durable roof paint, they must have a 
poisonous paint. Now, as a matter of absolute fact, 
this is not true, as very many of your readers know, 
and little credit could be given to modern science if 
such a condition existed. 

Nature has furnished in graphite a material that 
would seem to fulfill all the requirements for an ideal 
roof paint, It stands equally well the extremes of 
heat and cold. It is very light, one pound of graphite 
being three times the bulk of white lead and twice the 
bulk of mineral paints ; hence, in use it will cover 
twice the surface, at least. Each particle of graphite 
is in the form of a flake, and in painting these flakes 
lap one on the other, making a flexible coating that 
will stand any amount of bending. Graphite is one of 
the forms of carbon. It is as pure and healthful as 
charcoal itself, and, as it is unaffected by contact with 
any known SUbstance, it suffers no chemical change, 
but remains always the same. It is equally useful for 
shingle roofs, as it pr:events the shingles from impart
ing their woody taste to the water. 

If Mr. Matern had painted his factory roofs with 
graphite paint, he would probably have found, as 
others have found, that his roofs would not have 
needed repainting for ten or fifteen years, and he 
would have had a non-poisonous paint from which 
water would run sweet and pure. GEO. E. LONG. 

Jersey City, N. J. , May 20, 1890, 

SuccessCul Profit Sharing. 

Profit sharing as a solution of the labor problem is 
not making the progress that its advocates hoped for 
a few years ago, yet in some industries where it has 
been judiciously applied and adhered to persistently 
it has proved a decided success. A large manufactur
ing concern near Cincinnati, which employs many 
operatives and has an industrial village of its own, 
adopted profit sharing some time since, and hali just 
declared a semi-annual dividend amounting to 15Yz per 
cent on the wages of the operatives, or 30 per cent per 
annum. That makes a very handsome addition to a 
workingman's income. For instance, if he earns $700 
per year, his dividend amounts to $210, which he can 
very readily lay aside for a rainy day. It is needless to 
say that there are no labor troubles in that concern. 
The men have no disposition to strike and the interests 
of the concern are theirs to an unusual degree. They 
know that vigilance and industry will repay them in 
proportion as they benefit the concern, and the em
ployers find that the increased activity and industry of 
the men fully compensate them for the large dividend 
of the profits paid to them, - Sprin[jftekt, Mass. , 
Union. 

�titutifi ' �lUtrjt'lU. 
Wood. the NaturaU.C ••  

rt any one were asked to name the two most popular 
writers on natural history of recent times, the ansWer 
could only be Frank Buckland and J. G. Wood, and 
of the two the latter was perhaps the greater favorite. 
Every one has had his books in hi!! hands on many a 
country ramble or seaside scramble in rock pools in 
search of • •  specimens " for the aquarium ; and no 
other writer has done so much as the author of 
.. Homes without Hands " to make natural history 
familiar to the unscientific mind and int eresting to the 
general. His life, by his SOD , will und oubtedly be 
read with genuine appreciation by the thousands who 
have learned to observe" common objects " under his 
guidance. It is too long, and dwells too much on 
trivial details, but it is full of interest and of good 
stories, and m akes the author, whom we all know by 
his books, a distinct personality, abounding in life and 
character. 

Wood was, indeed, essentially what is termed a 
" character "-quite as much as Buckland. There was 
nothing, certainly, in his beginnings to foretell his 
future bent. Born in London in 1827, the son of a 
surgeon, he had only the advantage of delicate health 
to prepare him for intellectual achievements. Neces
sarily kept much at home, he soon developed a passion 
for reading ; taken to Oxford for the sake of country 
air, he rapidly established intimate relations with the 
Cherwell, in or on the banks of which sacred stream he 
continually disported himself, till he knew all its in
habitants, their ways, homes, and tastes, by heart. 
The habit of observation thus early developed grew 
upon him. His rooms, when a scholar of Merton 
(where he entirely supported himself), were a menagerie 
of strange creatures. Grass snakes crawled about, to 
the terror of the bed- maker ; five hundred " woolly 
bears " (we mean the caterpillar, not the Russian sort) 
colonized an ingeniously contrived asylum, whence 
they were removed, a few at a time, every day or t wo, 

bottled, and then dissected, in the course of a minute 
study of the growth of the tiger moth. Cages, boxes, 
nets, we1'e scattered over the floor or hung upon the 
wall s. Probably the specimens occasionally suffered 
from the fumes of rank tobacco exhaled, not by Wood, 
but by the Ghost of Nobody's Poker-on which re
markable phenomenon the book must be consulted. 
The natural taste for animal and insect life was con
firmed and systematized by two years' study under 
Acland, at the Anatomical Museum, while waiting for 
the dut' time of ordination ; and when (1852) appointed 
curate of St. Thomas Martyr, at Oxford, the old ex
plorations of river banks and Bagley Wood still con
tinued. 

It must have been a sore trial to have to leave the 
country and take up his residence near St. Bartholo
mew's Hospital, of which he beca me chaplain in 1856 ; 
and six years later the craving for fresh air became so 
imperative that he and his wife moved to Belvedere, 
where his favorite studies could be pursued, notwith
standing vigorous assistance to neighboring parsons on 
Sundays, and in spite of being burned in effigy and 
cited before the Archbishop as a " ritualist " for, inter 
alia, collecting the offertory in colored bags ! 

Wood, despite his early d elicacy, was a man of tre
mendous vigor. He was a great swimmer, skater, and 
gymnast (we all know him as Mr. Bouncer in . •  Verdant 
Green "), could fence and box well, made night horrible 
with the strident tones of his euphonium, ran three 
miles on end every day before breakfast till he was 
forty-five, and worked like a steam engine. He would 
begin work at five in the morning. and end at eleven 
at night, with but two hours' sleep in the afternoon. 
By such indefatigable energy he contrived to produce 
thirty or forty distinct works, besides compiling 
abridgments, and writing articles in magazines. of 
which he edited severa,l, and giving, from 1879 to 1888, 
innumerable lectures in England and America. His 
great hit was made in 1857, when the ever popular 
" Common Objects of the Seashore " was published by 
Messrs. Routledge ; to be followed in 1 858 by the " Com
mon Objects of the Country." So great was the run 
on the latter that 100,000 were sold in the first week, 
and printer and,. binder could not keep up with the de
mand. It is painful to learn that the author only re
ceived £30 apiece for these still favorite manuals, and 
still worse that the publishers did not recognize their 
moral duty to go beyond their bond. But Wood was 
essentially a careless man in such matters, though in 
some others he was curiously" natty " and methodical. 
In vain he " hasted to rise up early and so late took 
rest ; "  he cannot be said to have " eaten the bread of 
carefulness; " and though he was " beloved " by 
hundreds of thousands of readers and hearers, he was 
not " given sleep, " but wrestled with the demon of 
insomnia. 

He was careless in other things besides publishers' 
agreements and money matters. He would leave his 
clothes and books (and, worse still, other people's 
books) wherever he stayed ; he continually missed his 
train, and for 8mashing his bones he had no rival. At 
different times he broke his right arm, right leg, collar 

* " The Rev. J. G. Wood ; His Life and Work," by tbe :Rev, TlIeodore 
WOQd, With portrait. (London : Cassell &; Co, 18Q(),) 
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bone (twice), six ribs, and nose, dislocated his ankle 
and many of his fingers ; and, after all, he was not a 
penny the worse, except when he tumbled over a mud 
heap (he was always tumbling over something, grave
stones, for example, owing to his short sight) broke 
most of the bones of his right hand, and, nevertheless, 
went on just as he was-performed the service at a 
neighboring church, administered the sacrament, 
preached a sermon, and then came home to have his 
fingers set I His hand never quite recovered from th is 
severe experience, and he had to take to a type w ritt' l'  
-on which, b y  the way, h e  was working i n  a trai n ,  
while suffering from acute peritonitis, two days before 
his death, in February, 1 889. His was a singularly 
brave, persistent, unique character, impossible not to 
like and admire, and his son has done good service in 
portraying it so clearly and well.-St. James's Bltdget. 

.. , e , " 
Gro wing Aquatic Plants at Home. 

Lotuses, like water lilies and other aquatic plants, 
says a writer in that excellent floral and horticultural 
journal. Popular Gardening, can be grown in wash 
tubs sunk into the ground. It will be necessary, how
ever, to have the tub strong and well hooped, so that it 
will not be liable to give out. the culture being the same 
as water lilies. We quote the following hints, concern
ing ponds and tubs, from O. J. Farmer : 

Many persons are not aware of the ease with which 
water lilies can be made to gruw and bloom in all 
their beauty and fragrance in the yard, with the tri
fling cost of constructing a sUlall pond or sinking in the 
ground an old tub or barrel sawn in half, and kept 
filled with water during the summer, covering up w ith 
straw and boards in the winter to keep from freezing. 
The ponds should be made about two feet deep ; for 
lilies bloom better in shallow than in deep water. Get 
some healthy, knotty roots, cover but slightly with 
rich mud, fill with water, and the job is ended. 1<'01' 
tubs, take any strong banel free from tar, oil, 01' salt ; 
old molasses or whisky barrels are about, the best, for 
the nature of their contents presupposes them strong 
and well hooped. If an old wagon tire be driven 
snugly on the bottom, and the tub well painted, they 
will last a dozen years or more. Now saw the barrel in 
two at the bung, fill each half full of fine loam, or if the 
barrel be a large one, only fill about a third full. lay in 
the roots, straighten out the small fi bers, and cover to 
the depth of about two inches, and if it is intended to 
put fish in, overlay wit h coarse gravel to prevent the 
fish from burrowing down and exposing the fibrous 
roots, until all are well set. Now sink the tub to a 
level with the ground, and fill very gently with rain or 
river water ; well water is not natural to aquatic 
plants. I venture that ninety per cent of the failures 
to grow plants in this way are the result of using well 
water. Replenish the tubs with water from time to 
time, to supply evaporation ; this is all the care they 
need. If desirable, these tubs may be set on a plat form 
on rollers, instead of sunk in t h e  ground, and can thus 
be kept indoors during the winter. Kept filled with 
water, they will come out early in the spri n g.-6'. R. 

. � . . . 
Men and their Ho bbies. 

A statement made by a wise man is that " E very 
honest man has a hobby." The man in question d i d  

not use these precise words, says the American Culti· 
vator, but they amount to the same in substance. 

A man who is al ways tinkering around, making 
something or other in the m echanical line, is never 
found spending his leisure hours in a gin mill or saloon. 
The young man whose hobby is study will be found at 
his books as soon as his day's work is done and supper 
is swallowed. 

The chap who has " music on the brain " will be 
puffing or scraping his instrument early and late, until 
his friends almost wish he would quit his hobby and 
relegate himself to the rum shop. 

Many young men ride a mechanical hobby, and are 
often building experimental machines, and making 
.. young " steam engines. To such men, electricity 
possesses a most enticing field. There is no end t.o the 
directions in which thought may be profitably turned 
in connection with electricity. Well developed as it is, 
electricity is as yet an almost unknown thing, which 
will require lifetimes of study to reduce to the full 
understanding of all. Elec tricity is the future power 
of the world, as it has always been its life, although 
unknown and uncomprehended for ages. 

That a young man will waste hours and days of his 
life in doing worse than nothing, when he has such a 
field before him, is scarcely to be comprehended, b ll t  
it  i s  a disgraceful fact. Let the young men a wake to  
the idea that t h e  advance of the world depends UpO I l  
them personally; that the years t o  come may b e  bett" I' 
or worse as they choose to st udy or to be idle, and it 
seems as though they would quit beer drinking, dice 
shaking, and card shuffling instantly, to avail them
sel ves of the pri vileges before them. 

A man may be about what he makes himself nowa
days, and if he chooses to hecome a sot, the way is 
open ; if he cllOoses to become a power in the land. he 
can do so by going to work in that direotion and keep. 
iug at it . 
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Succell8 i n  H e liography. 

A dispatch from Prescott, Arizona, mentions a great 
achievement in heliographing recently accomplished 
during practice in  the Department of Arizona, by 
Lieut. Wittenmeyer, who succeeded in signaling a 
message by a single flash 1 25 miles from Mount Reno, 
near Fort McDowell ,  to Mount Graham, n ear Fort 
Grant, where it was received by Capt. Murray. The 
latter by turning his instrument flashed the message to 
Fort H uachuaca, a distance of 90 miles, making a dis· 
tance of 215 miles with a single intervening station. 
The longest distance heretofore made with a single 
flash is said to be 70 miles. 

A heliograph may be described as a sim ple instru
ment that is  used for signaling by sunl ight from a 
plane mirror. The signals are made by flashing reflec
tions or by obscuring and revealing at will, by a mova
ble screen, an otherwise constant l ight, which is tech
nically called a " standing flash. "  The i nstrument 
working with a screen has been usually called by the 
inventor a .. heli ostat. " That giving flashes has been 
called a heliograph or a heliotrope. 

The word heliograph, however, is commonly used to 
denote both, and will n o  doubt continue to be the ac 
cepted name. A complete instrument consists essen
tially of two plane mirrors and a " sighti n g " rod, an d ,  
when a . .  standing flash " is used , a screen. 'rhe m i r
rors are firmly supported, usual ly on a tri pod , and are 
fitted with vertical and horizontal tangent screws. By 
means of the tangent screws the m irrorE cltn be turned 
on their supports so as to face in  any desired direction 
toward the sky. \Vhen a movable flash is used, one of 
the mirrors is so mounted that a motion of  three or 
four degrees about its horizontal axi s  can be given it 
independently of the tangent screw, so that the flash 
can be thro wn on and off the receiving stlttion at will,  
and q uickly.  

The screen, when used, is on a separate support, in  
order, when working, to avoid any shaking of the mir
rors. Both mirrors are u sed when the s ignalman fac
ing the receiving station has the sun in h is rear. When 
the sun is i n  h i s  front, or nearly at his r ight or left, 
only one mirror is used. The sighting rod, as its n alIle 
im plies, is an auxiliary used with the tangent screws, 
to put and keep the mi rrors in such a position that 
the ffash can be cast w ith certainty on the receiving 
station. 

Unless the flashes are produced rather slowly, and 
the dots and dashes separated very clearly, there is 
great liability of confusion. Even very expert readers 
of these signals are l iable to make mistakes, and to 
clearly communicate ideas the operator m ust observe 
constant care and " space " h is  dots and dashes with 
extreme nicety. The heliograph may be manipulated 
after night by means of a clever arrangement of two 
small lamps attached to the instrument. Flashes, long 
or short, can be produced by delicate adj ustment. 

Among the heliographic instruments heretofore de
scribed in the SCIENTIFIC AJ\IER.ICAN is one by which, 
when a key is pressed, l ike a telegraph key, the flash 
of light is made of long or short duration,  answering to 
the telegraphic dot or dash. Another i mprovement 
is  that in which the flashing mirror is attached to an 
opera glass. 

AN IMPROVED LOGGING RAILWAY, 

The illustration represents a simple form of logging 
railway designed to be expeditiously and conveniently 
built in any lumber region from the materials at hand. 
It has been patented by M r. Frank V. Holston ,  of 
Bayfield, Wis. The supports or standards 
are formed of logs placed in the shape of the 
letter A, and between their u pper contact
ing ends is secured a depending perpen
dicular log of about hal f  the length of 
th e standards, there being attach ed to this 
latter log and to one of the side standards 
a cross bar of hewed timber. The standards 
may also be connected by side and bottom 
brace rods when deemed necessary. The 
tracks are laid u pon stringers resting upon 
the inner ends of the cross bars, and upon 
the tracks travels a carriage consisting of 
two or more hangers, connected by rods or 
bars, the hangers being bent upon them
selves at their upper end8, where a groov
ed wheel is pivoted to travel upon the 
track. The lower ends of the hangerB are 
carried beneath the track and connected 
by a log, and each hanger has a chain with 
a grab hook of any approved construction , 
whereby the logs to be transported may be 
held from the carriage at an elevation from 
the grou nd. To the upper curved extremity 
of one hanger is attached a cable designed 
to return the empty carriage, while a second 
cable, operated by power from any convenient 
source, is carried beneath the track and over a groov
ed roller on an arm attached to one of the hangers, 
in such position as to be readily gripped by a cam 
lever, when the logs have been securely attached to 
the carriage. 

AN IMPROVED SHAFT BEARING. 

The illustration represents a universal shaft bearing 
adapted to adj ust itse lf  automatically to the position 
of the shaft, which has been patented by Mr. H. 
Schneider. The bearin g  snpport has vertical scre w
threaded bosses in line with each other, threaded bolts 
with conical ends working in the bosses, the bolts be
ing adiusted to position by set nuts. The bearing con-

SCHNEIDER'S SRAFT BEARING OR HANGER. 

sists of an upper and lower section, which, when placed 
together, have the proper aperture to recei ve the shaft, 
and the upper section has a recess for the insertion of  
the conical point of  one of the th readed bolts, while the 
other section has a recess within which is  a bearin g  
plate fitting t h e  conical e n d  of t h e  other bol t, t h e  recess 
for this plate being large enough to permit the plate 
to be shift?d by means of radial binding screws work
ing through threaded horizontal apertures in the raised 
rim or edge of the recess, and bearing with their inner 
ends against the sides of the bearing plate, as  shown i n  
t h e  sectional view. The illustration represents the 
bearing as applied in connection with a h anger, but it 
Illay as readily be used in  connection with a standard 
fixed upon the floor, or with wall brackets, the mov
able bearing plate being placed either above or below 
the shaft, as may be most convenient,  the i mprovement 
giving the journal box or beari ng su fficient play to en
able it to yield or adj ust itself automatically to any 
slight play or vibration of the shaft, th ereby avoiding 
undue strain and the friction and wear incident thereto. 
The movable bearing plate also permits of lateral ad
justment of the shaft bearing, even when the shaft is 
running, while vertical adj ustment may be quickly 
effected by the adj ustable upper and lower bolts 
or pivotal bearings and their respflctive binding 

=
=-

HOLSTON'S LOGGING RAILWAY. 

nuts. For further information relative to this inven
tion address Mr. H. Schneider, Dey Street House, No. 
58 Dey Street, New York City. 

. ' . '  . 
THE best qual ity precipitated chalk perfumed with 

orris root makes a good tooth powder or paste. 

Purc h asing Beets. 

The several beet factories which have had a short 
existence in the United States experienced difficulties 
with farmers when purchasing beets. The uniform 
price per ton, regardless of quali ty, is evidently the 
most simple method of overcoming the difficulty. The 
farmer's main object in view would then be to raise 
large beets, giving a heavy yield per acre, but averag
ing a. low percentage of sugar. One campaign of a 
factory working under these conditions would end in 
ruin. If it were possible to contract for roots at say 
a nniform price of $4 per ton, with ironclad rules re
specting seed used, methods of planting, fertilizer, etc. ,  
the existing difficulties offered in  California by the 
sliding scale of prices could be overcome. 

O n  the other hand, experience in America has shown 
that farmers, while contracting to follow certain l ines 
of cult ivation, drift into their own methods without 
being aware thereof ; h ence there is a necessity of hav
ing a sugar beet overseer, his sole duty being the daily 
visiti ng of every portion of land where beets are being 
raised, and thus make certain that barnyard manure i s  
not  used the year of planting, and insist that the culti
vator be run several times between rows of beets, so as 
to el iminate weeds, etc. In other words, his d uty 
would be to follow out all the best rules laid down for 
the prod uction of roots rich in sugar. Beets to be re
ceived at the factory should be analyzed and their ex
act local ity of growing made known.  In special cases 
the fertil izer used could vary. The work of practically 
carrying out such a metaod is expensive, but i t  has for 
ult imate effect the bringing about of perfect harmony 
between all parties interested . 

We receive letters from Cal i fornia sources wishing to 
ventilate their grievances i n  print. We cannot pub
lish such letters, but realize perfectly how difficult it is 
for them to u nderstand why beets raised upon same 
soil, with same seed, by same methods of culti vation, 
should vary in  price several dollars a ton. We are con
vinced that perfect conscientiousness exists on the part 
of the che m i st employed by the factory. Why not do 
as is frequently done in Europe, i. e., the farmers to 
h ave their own chemist, the expense, when di vided 
among Illany cultivators, being but small,  and then in
sist that the sample of beet selected at factory should 
be cut into two equal parts-the analysis obtained on 
the one han d  should agree with that on the other. I f  

a variance existed an average could be taken, and the 
price per ton thus determined would be more satisfac
tory than at present.-8ugar Beet. 

.. . .  I • 
Migratl n ;r  Birds. 

A dispatch from Cedar Rapids, Iowa, says : . , A mi
grating bird wave which was passing over here on the 
night of May 17 encountered a severe rain and thun
der storm. Attracted by the electric lights, the b i rds 
gathered about theIll and attempted to fly i nto the 
stores. As a conseq uence, more than 1, 000 birds fell 
dead in the streets from coming in contact with the 
wires and the glass fronts. Few of these birds inhabit 

this region, and some rare specimens were captured 

alive and caged. Among them was a red-poll warbler, 
one of the rarest birds in the United States. This bird 
nests in Manitoba and Alaska in sum mer, and in the 
winter goes as far south as t h e  Caribbean Sea. More 
than fifty different species of birds were found. 

... . .  ' . 
A MysteriOUS Olive Disease. 

A strange disease has broken out in  SOIlle of the olive 
orchards in the Pomona valley, and in many respects 

recalls to mind the mysterious vine disease. 
It was first noticed about two and a half 
years ago, and has been making h eadway 
ever since. So far no one has yet discover
ed its cause, w hether it is bacteria in the  
sap or a disease of the wood. Its attack is  
indeed singular. 'l'he t ips  of the branches 
and smaller limbs begin to dry up and 
the wood turns a ligh t brown, often tak
ing in  a whole limb. Many branches will  
show an apparently healthy twig on one 
side while on the other side a dead and 
withered growth tells the story of it� pre
sence. One tree may be apparently healthy 
with the exception of a single branch or 
shoot, while other trees are nearly from one
q uarter to one-half dead. The affected por
tions convey the idea of having been scorch
ed by a severe fire. The malady i s  re
ported quite universal throughout the val 
ley, and is causing no little anxiety among 
the olive men. Specimens have been sent 
to Secretary Lelong, of the State Board, but  
so far no  rel iable information touching its 
cause and cure has been learned from any 
source. Prof. Coquillett has sent specimens 

of the leaves and wood to the department at, Wash ing

ton, and it is to be hoped that the mystery will be 

cleared up and a remedy found before its spread be
comes serious. A "  mysterious vine disease " is  quite 
enough for Southern California, without the addition 
of a " mysterious olive disease. "-Rural Californian. 
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(Continued from first page.) 
to 50 tons of charcoal iron daily, employs at present 
about 75 men and receives the i ron ore from Cedartown, 
Ga. , Dansvi lle, Ala. , and in termediate points. Be
tween 4. 000 and 5, 000 bushels of charcoal are used daily, 
and under the efficient m anagement of J. A. B urns, 
pig i ron is bei n g  shipped to Pittsburg, Pa. , and after 
payin g  freight of $.') a ton, leaves a profit of $7 a ton, or 
over 50 per cent on the cost of man u facturing. 

" The Moun tain City Glass Works have been run-

Jcitutifi c �tutricau. 
hard pine timber that costs $18 per thousand in the 
North can be furnished here at $6 per thousand. " 

" We sho w in one of our illustrations one of the old 
style cottages that are found throughout the South, 
and also one of the new style that have been built by 
Northern people for homes for those that work in  the 
iron furnace and glass works. This new house, which 
is  only one of a large n umber already erected and in
habited, contains five rooms, besides pantry. It i s  well 
built, lathed and plastered, and, including outbuilding 
and well, was finished complete for $375. As such 

houses c a n  b e 
rented as fast as 
they can be erect
ed, at ten dollars 
a mon th, it wi l l  
be  seen that an 
unusual c h a n c e  I for rem unerative 
i n v e s t m e n t  in 
building is  afford
ed. " 
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In Fig. 8 we give a bird's eye view of Tallapoosa, show
ing the river, streets, and location of manufactories. We 
do not attempt to show the h ouses, bnt this cnt will  
give a good idea of the way the city is laid out. Land 
on both sides of the railroad i s  reserved for factory 
sites, and these sites are given to parties who desire to 
locate industries here, and will not be sold to oth ers. 

The Tallapoosa Land,  ]\fining, and Manufactu r i n g  
Co. , Tal lapoosa, Ga. , of which Ral ph L .  Spencer i �  
manager, w ill  be glad to  give a n y  additional informa
tion. Those who are contemplating a change of  loca-

Fig. 7.-LITHIA SPRING HOUS:E. 

tion w i l l  do well to investigate the many advantages 
which the Mountain City affords. " 

---- �--...------�-�-
Curioul!I Railway lU a g u eti"m. 

Fig. 5 .-MOUNT AIN CITY GLASS WORKS-MAKING FLASKS AND BOT TLES. 

" The Blue Ridge 
Mountains  extend 
from Virginia to  
Alabama and con
tain some of the 
most v a l  u a b 1 e 
mineral springs in 
the world. At no 
point in the whole I 
range a I' e they 
more plentiful  or 
III 0 l' e varied in 
t h e  i I' medici  nal 
properties than at 
T a l l a p o o s a . 
T h o  u s a  n d s of 
springs of p u r  e 
free-stone water 

La Nature notes the following curious and i n�erest
i n g  phenomena : Two railways, one the Sceaux l i ne 
and the other the Ceinture, pass within a com para
tively short d istance of the Montsouris Observatory, 
Paris,  the former l ine being about 80 meters distant 
and the latter but some 60 meters. D u ring the pass
age of trains on the Ceinture line, which is nearest to 
the observatory, the bifBar magnet is  foun d  to be dis
turbed, and its oscillation s are registered photographi
cally ; indeed, the movements are so regular that the 
curve clearly indicates the exact time of eaeh train 
passing the observatory. This phenomenon is d ue to 
the fact that as the l ine crosses the direetion of  the 
magnetic meridian the wheel ti res of the carriages 
become magnetized by induction, and so produce, in 
consequence of the laws of magneti�ll1, a d e viation of 
the bifilar magnet. The trains on the Sceaux line give 
rise to a phenomenon not less curious. Whenever the 
engine driver blows off steam, the electrometer is partl y  
discharged, the electrical potential of t h e  a i l'  fal l ing to 
about one-half of its origi nal val ue.  Th ese distu rb-

ning less than three months,  ernpl,)y 100 hands,  and 
are now turning out from 900 to 1 , 000 dozen flasks and 
bottles IL d ay. Bottles are m ade i n  al l sizes, h olding 
from one-half ounce to one gallon. As might be ima
gined, flasks constitute an important part of the pro
d u ct. These are made in three sizes, half pint, pint, 
and quart, for the Southern trade. The sand used in 
the manu facture comes from Irondale, Ala. , and the 
coal from Tennessee. As showing the way in which 
the Southern people encourage home industries. it 
might be mentioned that one Southern manufacturing 
company has given these works an order that will take 
the entire output for the n ext  two years. 

•• The Tallapoosa Knitting and Manufacturing Co. 
make seamless hose of medium grade for the Southern 
trade. E m ploy at presen t  eighty hands, have capacity 
for 200. New hands are being added as fast as they 

Fig. 6.-0LD AND NEW STYLE HOUSES-CRACKER TEAM. 

can be taught. The output is now 200 dozen a day, 
with a full capacity of 600 dozen. The yarn used is 
procured from Macon, Ga. , and whenever possible, the 
prod ucts of Southern mills are used. 1!'iner grades of 
goods will soon be m ade. 

. .  Contracts are about closed for the location of car 
works, bit and auger works, merino mills and several 
smaller industries. By the end of this year fully seven 
hundred additional hands will have to be employed at 
the various factories, and all of the skilled labor m ust 
come from the North and West. 

" Wood and l umber are plentiful and cheap, hard cord 
wood being delivered for $1 .50 per cord. and dressed 

are found dotting the hillsides in all di rection s. 
The new spri ng  house j ust com pleted, which we 

illustrate, covers a remarkable locality. Three springs 
bubble here, the water of each being d i fferent to the 
taste, and the water from the fourth fountain ,  that of  
the Chalybeate Spring, is forced here by a hydraulic 
ram from the spring, which is over a mile distant. These 
springs have a wide reputation. The pale and anem ic pa
tient may take freely  from the waters of the Chalybeate 
Spring with the assu rance that the red corpuscles of the 
blood will be fully restored, while those suffering from 
renal diseases may hope to be greatly benefited by 
drinking daily from the more palatable waters of the 
Lithia Springs. These mineral waters are tonic i n  
effect, and m a y  b e  taken with beneficial results as a 
beverage by those in comparativel y good health. 

We give below the analysis of the Tallapoosa Chaly-

Fig. S.-BIRD'S EYE VIEW OF TALLAPOOSA, SHOWING RIVER, STREETS, AND LOCATION OF FACTORIES. 
1.  Wagon factory. 2. Wass works. :l. Furniture factory. 4 .  Enterprise Cotton Co. 5. Poo'a Mfg. Co. 6. Pl aning mill.  7. 'l'allapoosa 

Iron Works. 8. Chair factory. 9. Foundry and machine works. 10. Woodworking mill. 11. Jeans and overal l  factory. 12. Stock 
yards. 13. Soap works. 14. H08i�ry mills. 

beate Spring water, made by Prof. John M.  Candless, 
analytical chemist, of Atlanta, Ga. : Grains per 

Imperial gal. 
Bicarbonate of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 ' 2.51 
Bicarbonate of potash . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 0 ' 848 
B icarbonat.e of magnesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 ' 563 
Bicarbonate of lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 ' 846 
Bicarbonate of lime . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . 1 ' 968  
Bicarbonate o f  manganese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 ' 898 
Sodi u m  chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 ' 482 
Sodium 'phosphate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 ' 044 
Alumina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 ' 021 
Silica . . . . .  . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  0 ' 495 
Organic matter and combined water lithia, traces. . . .  . . . . .  2 ' 115 

8 ' 531 

ances are brought forward by the director of the Paris 
ObRervatory in order to oppose the scheme which is 
now proposed of extending the railway from Sceaux to 
the Place de Medicis. 

. � . . .  
LARGE quantit ies of railroad ties are being shipped 

to the American market from Grand Falls, N.  B. The 
price paid for them delivered at the seaboard i s  $13 per 
100, a m uch higher figure than they formerly com
manded. The supply to be obtained in  that section is 

I large and not likely to be soon exhausted. 
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Does Anybody Live a H u n dred Years 'I 
It will be remembered that Sir George Cornewall 

Lewis undertook to prove that nobody h ad ever l ived 
to be a hundred years old.  He contended that the re
puted centenarians were persons whose history was ob
scure and whose b i rths could not be verified. No one, 
he m ai ntained,  who h ad lived before the public was 
i ncluded in the number. 

Now, on the other hand, an English physician, Dr. 
George M. Humphrey, brings forward the results of 
an extensive and rigorous investigation, which has 
shown that the attain ment  of  centenarianism is  by no 
means impracticable, not less than seventy-four per
sons being enumerated who have unquestionably 
reached or exceeded the age of a hundred years. 

Nothing, for instance, could be better authenticated 
than the lo ngevity of the famous French !!avant 
Chevreul, who was more than a hundrell and two 
years old when he d ied l ast year. 

In 1875, Sir  Duncan Gibb recorded the case of a 
great-aunt of a Mr. Wil l iams, who had sat, at the head 
of her own table for a hundred Christmas days, having 
been m arried at the age of fifteen. 

We observe that Dr. H u m phrey puts faith in  the ex
traordinary age ascribed to Thomas Parr (one hundred 
and fifty-two years) on the  ground that William Har
vey, who performed the post m ortem examination, 
would have taken pai ns to ascertain the truth had he  
had caU8e to  suspect than an i m position had been 
practiced.  

I n  the case, too, of  John Bayles, said to have been one 
h u n d red and thirty years old when he d ied in  1 706, there 
is extant a med ical description,  with details, that satis· 
fied the observers of the correctness of the reputed age. 
O utside of England t here h ave been trustworthy ex
amples of centenarianism not mentioned by Dr. Hum
p h rey. 

When we bear i n  mind the fact that the bishops of 
t he GJ'eek church are even more careful to register 
births than are the E n glish parochial clergy, we must 
accept, as deserving of credence,. the statement made 
to Sir Henry Halford, by  Baron Brunow, the Russian 
ambassador to the Court  of St. James, that there is, 
on the borders of Siberia, a district where a year t!el
dom passes in the course of which some person does 
not die at the age of one hundred and th irty. Then, 
again, from official accounts of deaths in  the Russian 
empire in 1839, i t  appears that there were 858 persons 
w h ose ages ranged fro m 100 to 105 ; 130 ran ging from 
115 to  120 ;  and th ree from 150 to 156. At Dan tzic, one 
was said to have lived to one h undred and eighty .. four, 
and in  the next year, 1840, another died in Wallachia 
at the  last  mentioned age. 

In ancient times, also, there are official records of 
centenarianism whose accuracy it is  not easy to im
peach. Thus, when Vespasian ma.de his  census in A. 
D. 74, there were found to be, in the Roman em pire, 
fifty-nine persons  who were j ust a century old ; 1 14 
who were from lOG to 110 years of age ; two from 1 1 0  to 
125 ; fo ur from 1 25 to 130 ; three from 135 to 140. 

Among the  dist in guished persons  whose age there 
would be abu ndant  lIleans of verifying, may be m en
t ioned Fabius Maximus, who died a cent.enarian ; 
'l.'eren tia, the wife of Cicero, who, accord i n g  to some, 
Ii ved to be 103, according to others, 112 ; Claudia, the 
w i fe of the Senator Aurelius, who died at 1 15.  

It  is also to be noted that on the tenth anniversary 
of the taking of the Bastile, Bonaparte, then first con
sul, received two invalid sol d iers, one of 106, the other 
of 107 years ; and that, in 1822, Pietro Huel, who was 
then 1 1 7  years old, and the only Frenchman li ving who 
had seen Louis XIV. , assisted at the inauguration of 
the statue of the Grand Monarch.-New Y01'k Ledger. 

. � . . . 
Bicar bo nate of Soda Co r C arbonic A cid Gall. 

A well known Li verpool firm of aerated water manu
facturers states,  as a result of their experience, that 
the use of bicarbonate of soda is far preferable to and 
very m u ch cheaper than the whi ting process, says 
The Mineral Wate�' 'l'l'ades Recol'de1·. The firm has 
given m u c h  atten tion to the prod uction of carbonic 
acid gas, which has hitherto been almost invariabl y 
made from carbonate of l ime or whiting. As a result 
of perfectly rel iable and frequently repeated experi
ments it ha�, however, been found that by the bicar
bonate of soda process a cheaper and better carbonic 
add gas is obtained-a gas chemical ly  p ure and rich , 
as i s  seen in cham pagne wine. The difference in quality 
o f  the t wo gases may be demonstrated by a sim ple ex
perimen t. Put some b icarbonate of soda i n  one glass 
and some w h i t i n g  in another ; pour into each a small 
quant ity of wate r ; add a few drops of sulph uric acid, 
w hen effervescence will  at once take place and carbonic  
acid gas wil l  be generated. On smelling at each in 
turn, i t  will be found that the gas in  the vessel contain 
iug whiting emits an offensi ve smell, while that gen
erated in the b icarbonate of soda will be found to be 
perfectly inodoro u8.  The purity of the gas made from 
bicarbonate of soda tells in its favor as compared with 
that made from whiting. Then as to the cost, the firm 
i n  question have clearly  demonstrated to our represent
ative, when he called upon them, that the carbonic 
acid gas manufactured by means of bicarboDate of 
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soda is not only beyond comparison purer, but it is 
also very much cheaper. Experiments have been 
made as to the cost of one ton of carbonic  acid gas, 
the price of sulphuric acid being £6 per ton, of bicar
bonate of soda £5 per ton, and of whiting £1 lOs. per 
ton. By the bicarbonate process the cost would 
be £16 12s. , made up of two tons of bicarbonate of 
soda and one ton two cwts. of sul phuric acid. By the 
whiting process the cost would be £22 lOs. ,  made up of 
three tons of whiting and three tons of sulphuric acid. 
The difference in favor of the former process is thus 
seen to be no less than £5 18s. per ton . In addition to 
this, by the bicarbonate process Glauber salts to the 
value of £4 19s. are obtained. Deducting the cost of 
manufacture and packing, £1 178. 6d. , there is a balance 
remaining of £2 16s. 6d. , which. added to the difference 
in favor of bicarbonate process, £5 18s . ,  represents a 
total saving for the ton of carbonic acid gas manufac
tured of £8 14s. 6d. This will,  i.ndeed, be a matter of 
great consideration in  the future to mineral water 
manufacturers. 

as chlorine. Its density is normal. and the fl uorate 
ethers have a boiling point less by about 50° than the 
corresponding chlorate ethers. 

What renders these researches very curious is not 
only the interest attached to the isolation of the new 
sim ple matter that has been obstinately sought for for 
a century, but the fact that this gas is the mo�t acti ve 
matter that chemists possess . In fact, it ignites crys
tallized silici um,  which boiling nitric acid does not 
attack, an d which pure oxygen burns with di fficulty 
at a high temperature ; and, while chlorine is incapa
ble of directly combining with carbon, fluor ine is capa
ble of uniting with it and forming a gaseous body
fluoride of carbon, which M. Moissan will soon describe. 

Another experiment recently described further de
monstrates the chemical activit y of fluorine. When 
i nto the tube filled with fluorine that served to deter
mine thE'! color of this gas a drop of water is allowed to 
fall, a decomposition of the water occurs, and hydro
fluoric acid forms, w ith a disengagement of ozone-the 
latter being of the characteristic blue tint that Messrs. 

.. , • I • Hautefeuille and Chapuis have demonstrated to belong 
Fluorine. to oxygen very rich in ozone. This is the sole chemical 

We have already given an account of some experi- reaction that yields so concentrated ozone. 

ments of M. Moissan that permitted him to isolate Finally, we may add that fluorine and hydrogen 

fluorine. In these experiments he succeeded in split- combine when cold and in darkness. This is the only 
ting up hydrofluoric acid into hydrogen and fluorine. example of two simple gaseous matters directly com
Having again taken up this study, he has been enabled bining without the intervention of a foreign energy. 
to determine the constant ph ysical principles of this Chlorine and hydrogen require light ; hydrogen and 
new Rimple gaseous matter. oxygen require an electric spark or a flame ; hyd rogen 

M. Moissan, in the first place, studied the question and fluorine combine directly. 
as to under what conditions platinum is  attacked by Moreover, this chemical activity has been very well 
fluorine gas. He foun d  that at the ordinary tem pera- demonstrated by Messrs. Berthelot and Moissan, who 
ture it  was possible to preserve fluorine  indefinitely in have determined the h eat of combination of hydrogen 
platinum apparatus without any fear of the metal and fluorine to be 37 '6  calories, that is to say, it is 
bein g  attacked. Moreover, he demonstrates that at a greater than that of the h ydroacids  for iodine, bro
temperature of 500° or 600° there forms a bifluoride of mine, and chlorine. Thus the fluorine is the most 
platinum analoguus to the alread y known chloride of active element. known at present, and on account of 
the same metal. This new compound is important, this very p roperty, we maintain that it will be called 
since it possesses the curious property of splitting up upon to furnish chemists the most interesting reac
into fluorine and platinum through heat. It is l ikely tions.-La NatU1·e. 

that when it becomes possible to prepare fluoride of .. , • , .. 
platinum by an indirect way (in startin g  from hydro- ' .. he Red Scale. 

fluoric acid, for example), WE'! shal l have a chemical The red scale is as dangerous and infectious to fruit 
process for obtaining fluorine in large quantity. interests as small pox is among h u m an beings. I f  any 

After his prel i minary experiments, M. Moissan took one wants to know what an awful thing it is, let him 
the density of fl uorine. In order to obtain this  gas in  come down in this vicinity and visit O range. It is a 
abundance, he modified his first apparatus by giving a pitiful sight to see what ruin has been caused by care
much greater capacity. Beyond the electrolyzing tube less indifference of the people when this pest first came 
he arranged a small platinum spiral, designed to con- i nto this valley. When I first saw Orange, in the fall 
dense the vapors of hydrofluoric acid carried along, of 1884, I thought it the gardeu spot of America. I 

and, finally, two platinum tnbes filled with fluoride of never shall forget the luxuriance of the acres of orange 
sodium. This com pound, in fact, retains the m iuutest orchards and the prosperous-looking places. There 
traces of hydrofluoric acid. were then shipments of many carloads of oranges from 

The pure gas thus prepared is led into the density Orange IItation every spring, and there were dozens of 
bottle by means of small flexible platinum tubes. This men who got from $2,000 to $4,000 a year for their 
bottle is  first weighed when full of air, and afterward orange crops. The red scale came there in the spring 
when full  of fluorine. Knowing its volume, it is easy of 1885. People talked some about it, and few said the 
to determine the density of the fluorine therefrom. M.  pest would be serious unless stamped out  at once. 
Moissao' determined the figure 1 '26, while the theoreti- Their fears were ridiculed, and every one went on in 
cal density is 1 ' 31.  The slight difference between these an easy, indifferent way, while the little red scale bu.� 
figures well shows that pure fluorine has a normal m ulti plied, spread and devoured, till at last the people 
density. saw acre after acre of orange trees dead and dying. 

M. Moissan next determined the color of the gas. Go to Orange to-day. Where th'!re were hu ndreds of 
For this he used a platinum tube closed by transparent fi ne orchards five years ago, the land i8 now covered 

plates of fluorspar. Two platinum aj utages allowed with th e decaying stumps of orange and lemon trees, 
the gas to enter and make its exit. W hen the tube while in the majority of cases ba.rley and a few vege

was well filled with fluorine, the gas, on escaping tables are now grown where the orange orchards used 
through one of the aj utages, ignited crystallized s i l i- to flourish. The men who enjoyed an income of $2, 000 
cium at the ordinary temperature . and $4,000 annually from their orange crops are now as 

Observing the gas, then, through the plates of fluor- poor as church mice and are bewailing their fate. 
spar, it was found that it had a greenish-yellow color, Oome here some day and see for yourself what the 
and that the latter was paler than that of chlorine awful red scale has done for us. - T. M. Rolly, in Po

seen i n  the same volume. The color, moreover, differs mona Progress . 

from that of chlorine, in inclining more to yellow. • ' . '  • 
The spectrum of fluorine also was studied in detail. Ulles Cor Old Paper. 

Upon this subject there had been nothing published Most housekeepers know how invaluable newspapers 
except a work by M. Salet, who had com pared the are for packing away the winter clothing, the printing 
spectra of chloride and fluoride of silicium. M. Mois- ink acting as a defiance to the:stoutest moth, some house
san caused a. very strong induction spark to pass wives think, as successfully as camphor or tar paper. 
between gold or platinum rods in a small apparatus For this reason newspapers are inval uable under the 
filled with fluorine. It is unnecessary to add that this carpet, laid over the regular carpet paper. The most 
sm !l.ll apparatus was itself of plat inum, and that the valuable quality of newspapers in the kitchen, how
spark could be seen through the tram parent fluorspar. ever, is their abil ity to keep out the air. It is well 

On comparing the results obtained by this new , known that ice, completely enveloped in newspapers 
method with those furnished by hydrofluoric acid, so that all air i s  shut out, will keep a longer time than 
fluoride of silicium, trifluoride of phosphorus, and under other conditions ; and that a pitcher of ice water 
fluoride of carbon, M.  Moissan has been enabled to laid in  a newspaper, with the ends of the paper twisted 
demonstrate the existence of t hirteen new l ines, placed together to exclude the air, will remain all n ight in 
in the red part of the spectrum. These lines are found any SllIllmer room with scarcely any perceptible melt
for the most part in the red portion com prised between ing of the ice. These facts should be utilized oftener 
the second line of potassium and the l ine  of l ithium,  than they are in  the care of the sick at night. In 
that is to say, in a part where no s im ple body has freezing ice cream, when the ice is scarce, pack the  
h itherto given lines. Finally,  M .  Moissan adds that freezer only three· quarters full of ice and �alt, and fin
with hydrofluoric acid he has obtained several bands ish with newspapers, and the difference in the time of 
in the yellow and the violet ; but the position of these freezing and quality of the cream is not perceptible 

bands, which are not very well defined and are very from the result where the freezer is packed fnll of ice. 
wide, could not be exactly determined. After removing t.he dasher, i t  is better to cork up the 

Comparing these researches with tho,8e undertaken cream and cover it t ightly with a packing of news· 
by M. Meslans upon the fluorate ethers of the ethyl papers than to use more ice. The uewspapers retain 
series, it  will be seen that fluorine is  clearly placed at the cold al ready in the ice better than a packing of 

the head of the chlorine family. It is colored the same cracked ice and salt, whioh must have crevices to 
as all the compounds of this family, but not so deeply admit the air. 
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STAINED GLASS AND OBJECTS OF WIRE CLOTH, 

A l ittle stained glass work j udiciously distributed 
i m parts a bright and cheerful air to the house by in· 
troducin g a fe w b r i lliant colors in a legitimate way, 
w here they would be entirely out of place i f  intro
duced in draperies, ca rpets, or furniture. 

It  is an easy matter to make stained glass work after 
the more simple des ign s . It  only req uires a knowledge 
of the use of the glazier's diamond, or the very efficient 

) u 

l 
Fig. I.-DETAILS OF THE LEAD WORK. 

substitute for the sallle known as the roller glass cut
ter. and some profi cien cy in the use of the soldering i ron. 

Tha colored glass can be proc u red fro m almost any 
dealer, and for the grooved lead strips in  which the 
glass is set, the a mate u r  will have to depend on the 
stained glass works . Some m a n u facturel's are willing 
to furnish it  i n  slllall quantities, while others are reluc
tan t. It is to be regretted that there is no simple way 
of making these stri ps .  E ve r y  stai n ed glass manu
facturer is  provided with a mach i n e  by means of which 
h e  rolls them from larger strips of about the same 
form, made at the l ead works, and known as cames. 

Fig. 2.-STAINED GLASS WORK " CRAZY " PATTERN. 

T wo kinds of lead strips are generally used in this 
kind of work, one of which is  shown at a, in Fig. 1. 
This is narrow and convex, and wel l  adapted for small 
curves, c ircles, etc. The other, shown at b, in  the same 
figure, is wider and th in ner and better adapted for 
straight work. At c, in the  same figure, is shown the me
thod of attaching copper wires to the lead for t wisting 
around the rods which su pport the work, as shown at d. 

A drawing of the pattern is  made u pon stout paper, 
and the work is begun b y  cutting the glass according 
to the pattern, fitting the  lead strips and soldering * 
them at their j U llctio n .  After all of the glass pieces 

* For the soldering, an ordinary soldering iron is employed, and com
mon tinner's solder is llsed in fastening the j oints. Tallow i s  utled as 
flux. A tallow candle  i� commonly emp loyed for thb purpose. The 

j oint t.o be sol dered is rubbed with the end of the cand le, and tbe solder 
18 applied. Of course the iron must lje well tinned and hot, and the 
touch of the iron upon the work must be very quickly and dexteronsly 
done. 
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have been fitted and secured, the work is turned over 
and soldered upon the other side. The wires are then 
attached by first tinning them and then securing them 
by means of solder. These wires are twisted around 
iron rods, which are so arranged as to support the,work. 
Small pieces will not require the iron rods, but larger 
ones are liable to sag and buckle of their own weight. 
They are also apt to be blown out of shape by a heavy 
wind. The easiest pattern to produce on 
stained glass is that shown in Fig. 2. It is 
hardly worth y of classificat ion among pat
terns, but it is pleasing if properly done. 
Some care is  nccessary to secure harmony 
of color, but there is little chance of failure 
in this kind of work. 

It  is  a common practice to gild over the 
lead strips aftsr the work is done, by means 
of gold paint, but it is a question whether it 
is any im provement over the natural color 
of  the lead, especially in  work exposed to 
the action of the element.s. For some in
door work, such as fire screens, sash screens, 
lanterns, lamp shades, etc. , the gilding is not 
objectionable. 

The screen show n  in Fig. 3 is not difficult. 
All of the glass pieces are of such form as to 
be easi ly cut, and the work of joining the 
lead strips is quite simple. As to colors, it 
would be well to follow the example of na-
ture, or in any case to select such as will harmonize. 
It is hardly pOEsible to produce more gorgeous coloring 
than is found among the butterflies. Green, blue, 
greenish-blue, red, yellow, brown,  black and white 
(opalescent) are colors frolll which to select for this ob
ject. 

The wire frame which supports the glass is carried 
along the lead strips and secured by solder. The an
tennre are of wire. The base is of wood, neatly stained 
and polished. 

A class of ornamental objects may be made from wire 
cloth which rival in beauty any kind of stained glass 
work. Figs. 4 and 5 are examples of this kind of work. 

The wire cloth for this purpose should be made of 
fine wire, the mesh should be coarse, say 10 to the inch, 
and, moreover, the cloth should be painted and allowed 
to dry before the ornalllental work is applied. The 
wire cloth is supported a short distance from a design 
drawn on paper and the different colors are introduced 
into the meshes by means of an ordinary writing pen. 
A gelatine solution is  used for this purpose. It should 
not be very th ick, and it  m ust be kept warm. Ordi
nary transparent gelatine may be colored fnr this pur-
pose by adding aniline. Colored lacquers answer ad
mirably for filling the squares. Common white glue 
answers very well for fil l ing the body of  the design. 
The beauty of this kind of work and the sim plicity of 
the m ethod by which it is produced recommend it for 
many purposes. 

The construction of the frames for the lamp shade 
and hanging lantern requires some mechanical skill. 
Probably the aid of the tinsmith will have to be in
voked in these cases. It will pay, however, as the arti
cles will well repay the trouble and expense. 

The hanging lan tern, Fig. 5, is designed for a hall. 
It may contain a kerosene lamp, or the device known 
as the • •  fairy lam p, " in  which a large candle is em
ployed as a source of light. 

The colored checks in  the wire cloth appear like gems 
when illuminated. 

.. � . . . 
Monument to Seth Boyden. 

I n  honor of Seth Boyden and in memory of his dis
tinguished services in  promoting mechanical industries 
in the city of Newark, N.  J. , a handsome monument 
of the man was unveiled i n  Washington Park, Newark, 

N. J. , on Wednesday, May 14. R. 

Wayne Parker, President of the 
Newark Board of Trade, pre
sented the statue to the city. 
Mayor Joseph E. Haynes receiv
ed it on behalf of the municipa
lity. The oration was delivered 
by Chancellor Runyon, who 
enumerated the inventiolls of 
Seth Boyden, some of which 
were ilIl provements in the man
u facture of leather. 

By analyzing the coating or 
varnish of a piece which had 
been presented to him, he in a 
short time discovered the process 
and produced an article better 
than that which had been exhi
bited to him. 

This was the Qrigin and he 
the originator of that great busi
ness in this country, a manufac
ture in which the city of New
ark is pre-eminen t and the pro
ducts of which it sends to every 
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secure to hilllself the benefit of  his discovery, but 
gave it to the world. His Illerit and his generosity 
iu the matter were recognized , th irty years after he 
sold out and left the business, by those who had 
profited by them, and on their testifying such recogni
tion to him (about 1863) he said : . ,  I introduced patent 
leather, but it should be remelll b e re d  that there was 
nothing generous or li beral in its introduction, as I 

Fig. 4. -LAMP SHADE. 

served myself first, and when its novelty had ceased and 
I had oth er objects in view, it was the natural course to 
leave it. When I had done so, and ot.her more active 
and enterprising persons chose to supply the wants of 
the public, I wished them all  prosperity, and am happy 
to see it, to see patent leather useful and valuable and a 
business of the first magnitude, and to see a friend l y  
social feeling existing among all  i nterested. May i t  be 

as enduring as the use of leather." 
Mr. Boyden died March 31 ,  1870, aged 82 years. The 

versatility of  his genius, says the Shoe and Leathe1' 
Repo1'tel', was remarkable. He entered many fields of 
effort, differing widely from each other. He manu
factured locomotives and invented delicate optical in-

Fig. 5 ,-HANGING LANTERN OF WIRE CLOTH. 

struments ; repaired watches at the age of fi fteen, and 
prod uced a telescope of great power ; by skillful culti
vation he increased the size of the variety of straw
berries which bears his name beyond that of any other 
kind ; he improved on Daguerre's process of producing 
sun pict.ures, and discovered a method of man ufactur
ing Russia sheet iron. His l i fe seemed to be a refuta
tion of the " jack at al l trades " axiom, for he was an 
adept at everything to which he turned his hand. 

part of the globe and in which • ' . , • 

Fig, a.-DESIGN FOR STAINED GLASS LAMP SCREEN OR FIRE SCREEN. 
it commands the market. Mr. I IT takes about three seconds for a message to go 
Boyden made no attempt to from one end of the Atlantic cable to the other. 
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RECENTLY PATENTED INVENTIONS. 

Rail way Appliances. 

CAR COUPLING. - Joseph Rigby and 
George W. Reed, Seattle. Washington. In this coup· 
ling a spring-seated b l ock is arranged to slide in the 
throat of the drawbar and hold the pin up until the 
block is forced in by the enteriug link, when the pin 
drops to couple the car�, the device insuring greater 
smoothness and certainty, and its working being 
definitely under the control of the operator. 

CAR AXLE. - C harles 'N. W 0 1 f e, 
A l hany,  N. Y., and Thomas H .  Campbell, Green 
[ > Iand,  N. Y. This is a sectIOnal axle with wheels 
capable of i n dependent rotation, so that a car supported 
by them wtll round curves of short.er or longer rad ius 
to either side, materially reducing friction and wear of 
railway equipment, the invention covering various novel 
features of constrnction and combinatIOns of parts. 

RAIL SWEEPER.-Neil Cam pbell,  New 
York C i t y .  T wo sweepers a r e  ordinarily employed 
UPOR each car, one at each end diagonally across the 
track, and capable of attachment to the bottom of any 
car, the construction being designed for conveni ent ma
n ipulation to engtlge or disengage the sweeper with 01' 
from its drivlOg mechanism and the track, the sweeper 
being driven directly from the wheels of the car or axle. 

GONDO LA CAR. -Thomas W a t  k i n  s ,  
Coal Bluff, Pa. Thie is a car primarily designed for 
thc transportation of coal, coke, ore8, etc. ,  and for the 
quick and easy unloading of the contents of the car 
without the labor of shovel ing. the invention covering 
various novel featurcs of construction and combinatIOns 
of part s .  

m o p ,  carried b y  a handle with mechanism f o r  operating 
the rubber by hand, the improvement being designed 
to facilitate the work without weakening the support of 
the rubber. 

LAMP BURNER. -Thomas Wall, Brook
lyn, N. Y. This is a burner in which the parts are 
firmly secured togetber without the use of solder, and 
at smal l cost, a novel form of die and pl unger being 
employed, and the invention covering other special 
details of construction and combinations of parts. 

DRAWER EQUALIZER. - J oRe ph H. 
Knaus, Fayette, Mo. This invention covers a peculiar 
arrangement of l inks and levers j oined together after 
the manner of toggle levers in the rear of the drawer, 
for securing its even and regular movement, and so 
that when pulled from one side or the other it will not 
be liable to become cramped or jammed. 

LABYRINTH P UZZLE. - W i l l  i a m F. 
Trul sen, New York City. This is  a shallow rectangular 
box in which fits a sheet met.al pIece with stamped ribs 
forming groups of grooved passages, of which only one 
correct pa8�mge leads from a central recess to an exit 
opening near one corner of the box, a ball being 
adapted to traverse the passages and escape there
from. 

H Y D  R O  C A R B O  N B U R N E R.-John 
Adams. Nashville, Tenn. Three patents in this line 
have been granted to this inventor, one of which more 
especially covers a burner designed for heating stoves, 
another for a burner for use in cooking stoves, and 
adapted to burn a mixture of petrol eum or other liquid 
hydrocarbon and steam, these burners being designed 
for use in the fire-pot of an ordinary stove, while the 
third i nvention is Intended to adapt the burner to a 

C. wider range of nse where it is desirable to establish a 
Clarke,  Shrewsbury, X. J. This invention consists of forced draught by compressed air or steam. 

ELEVATED RAILWAY. -T h o m  a s  

a longitudinally·extending triangnlar " i rder, with Ride 
NON ,COND UCTING COVERING.-J oseph brackets projecting therefrom at suitable intervals and 

I�. Stillman. Fresno, Cal. This is a covering for pipes, serving to support the dOll ble  tracks, the construction 
to prevent freezing or loss of heat, and is composed of being designed to take u p  hut l i ttle raOUl in  the streets, 
felt, red flannel, Osnaburg cloth, and paper, arrnm{ed in and not seriously obstruct the passage of l ight and air. 
layers, with a special composition incorporated between 

El ectrical. 

BILGE WATER A LARM. --J ames W. 
.J ones ,  New  York Cit y .  This  device consists of a float 
having an electrical contact point, an electrical signal
ing apparatus,  and a fixed contact point, against '''hich 
the fioat contact point bears when the water rises above 
a certain predetermined height, whereby an alarm will 
be sounded. 

TELEGRAPH KEY. -John S. Kaylor, o f  
Bismarck, I l l .  Combined w i t h  t h e  l e g  a n d  contact 
point of the key is a sltding bolt, spring contacts form· 
ing a positive electrical connection therewith. with a 
spring for moving the bolt forward into the leg and a 
curved s witch lever for withdrawing it, whereby the 
switch will not be l iable to be opened accidental ly, and 
will close automatically when released. 

Mechanical. 

GAINING MACHINE. -J ose ph W. Baker, 
Chatham, Pa. T h i s  is a machine especially adapted for 
use in the formation of the gai ns in the string pieces or 
j acks of  a stairway, movable clamps prOVIding for the 
adj ustment of a bed plate or frame to bring the cutter 
head to a positIOn to operate to form either t.he tread or 
ril:"er gains. 

SAW FILING AND S ETTING MACHINE. 
-William H. Parry, N e w  York City. This is an im· 
provement in machineM w h ich have a saw that IS alter
nately clamped and released and moved the distance of 
one tooth durIng the reciprocating movement of a file 
holder that slides in a gnide way adapted to vibrate in a 
vert ical plane, the i nvention covering various novel 
featnres and con:binat ions of parts. 

Agric ultu ral. 

PLANT PROTECTOR. -Henry T. Shep' 

herd,  Bentonsport, Iowa. This device consists of a wire 
screen cover adapted to wholly inclose the plant to pro
tect it from the ravages of insects, without excluding 
the sun, air, and moisture, the protector being readily 
anchored in place, and designed more especially for use 
over melons, to protect them from hugs and cut· 
worms. 

Ml llcellall eoUII. 

SPONGE H OLDER. - B u rch ard H. A. 
Siefken. Omaha, Neb. This is a device which will 
maintain an uprigh t position, whereby the sponge will 
the longer retain its moi sture, and be prevented frOlli. 
coming in contact with books, paper�, or other articles, 
whi l e  it  has a cap, so that it can be carried in  the pocket 
without any leakage of water. 

LEG FOR FOLDING BEDS. - Frederick 

Bennett, New York C ity. This is  a leg 80 arranged 
that npon lowenng the bed it  will fall by gravity to the 
proper position for supporting the bed and be securely 
locked, and upon elevating or closing the bed WIll fall 
back to full  concealment, the In vention covcrmg various 
novel features of construction and arrangement of 
parts. 

H EAD AND BACK REST. - C h a r I e s 
Gnrney, Piffard, N. Y. This is a portable device. can· 
sisting of  a casing with an opening i n  its  baCk, a spring
pressed plate being mounted in the casing with an arm 
hinged to the plate, and is designed more especially for 
use with a railway car seat, the parts being adapted to 
fold compactly and so designed that they may be 
brought to fit the person of almost any user. 

PICTURE NAIL. - Aloysi u s  Hauger, 
New York City. This is a nail in which the bead 
portion is hini(ed to the body or stem, and adapted to 
fold toward tbe stem and nnfold therefrom, wbereby 
the stem may be driven into a wall or support without 
d !1nger of injuring the head . 

'WIND O W  CLEANER. - Francis Red-
m ond, Ranelagh. Dublin. Ireland. This an improve
m ent ill window cleaners having a rotary brush, pad, or 

the layers. 

COAL l\I!NING MACHINE. -William Job, 
Columbus, Ohio. This machine consists of a travelmg 
adj ustable frame mounted on swiveled rollers, and hav
ing a drill and cntter, adapted t.o drill  R hole and then 
cu t a seam laterally therefrom III such way that the 
bl ocks of coal detached from their place in the seam 
may be readily removed. 

LocK.-C harles E. Hennies, Atlanta, 
Ga. The baIt of this lock has notches in its npper and 
lower edges, with a spring-actuated tumbler adapted to 
hold the bolt in an unl ocked and partially locked po
sition, a spring'actuated stop holding the bolt in a 
locked pOSItion, whIle the tumbler, stop, and bolt are 
so constructed that two keys are necessary to lock and 
unlock them, and these keys must be manipulated in a 
definite map.ner. 

WEIGHT AND PRICE SCALES. -Joseph 
T. Bright, Lexington, Ky. In these scales a tilting 
graduated beam is connected with a lever under the 
plat.form, and operates other levers on which the plat
form restH. the weight that slides on t.he beam being ad· 
j usted to indicate t.he value of the qnantity of the article 
desired, while a dial pointer is adj usted by a screw to 
indicate the amount in pounds. 

FILTER -Charles G. Purdy, B rooklyn, 
N. Y. This invention covers a packing or j oint for filter 
tl:be8, consisting of a central elastic apertured disk and 
two apertured guard plates at each side thereOf, all  
adapted to an opening in a partition separating the nn
filtered and filtered fluid cbambers of a filter, and to 
make a joint with the filtering tube nozzle. 

CARPET CLEANING MACHINE.-WiI· 
l iam Bowman, Battle Creek, Mich. Thi� invention con
sists of a revoillble case or carrier formed with a num
ber of pockets and provided with retainers, to prevent 
the bunching of the carpets placed In the machine and 
provide for a proper action in  connection with each 
carpet. 

MUCILAGE DISTRIBUTER. -Magn u s  J. 
Palson, Gloucester, �lass. This is a vessel having a 
smaH eduction port, con nected with which iR a spring 
spreader, carrying a rubber packing normally closing 
the port, whereby mucilage, glu�, or paste held in the 
vessel may be del ivered by simple pressure and evenly 
spread npon the parts to be connected. 

TYPEWRITER CABINET. - John E. 
Davis, Washiugton, N. J. Thits invention consists of a 
snpporting shelf pivotally connected at one end to the 
desk, rollers or blocks on the desk supporting the shel f 
in a closed or extended posi tion, whereby the machine 
may be conveniently snpported for use and inclosed 
when not in use, the cabinet then forming a writing 
desk. 

PIANO. -A rth u r  \Y. Davidson and 
Charles Sigmund, Philadelphia, Pa. This is an im· 
provement in the construction of upright pianos, pro· 
vidmg means whereby the pin block will be securely 
attached to the back timbers or bracings of the instru
ment, and also to utilize the attaching mediums as con. 
ductors and transmitters of sound, tubular or trumpet
shaped bolts being nsed. 

CLOTHES H ANGING ApPARATUS. -
James A. McMahon, Brooklyn, N. Y. This invention 
relates to apparatus on the inside of the window, and 
used with a movable endless l ine running over pulleys 
and extending to a pomt ants ide of the house, the gar· 
ments heing buni( on the line in side of the window and 
prevented from being soiled in passing over the window 
sill,  while dunger from leaning out of the window to 
handle t.he l ine is aVOIded. 

DUMPING C ART. -Charles Gibbs, New 
York City. This cart h a s  a bottom pivoted to i t  at its 
rear end and is provided with a hoisting mechanism at 
its front end. with other novel features, whereby the 
load may be dumped qnickly and conveniently while 
the body of the cart remains in its horizontal position, 
the end gate not beini( opened and the operator re

maining at the front of the Cart. 

NEW BOOKS AND PUBLICATIONS. 

CYCLOPlEDIA OF THE MANUFACTURES 
AND PRODUCTS OF THE U NITED 
STATES. New York : The Seeger & 
Guernsey Company. 

This i. a very large classified trade directory. designed 
to afford the address of a manufacturer, and in most 
cases a long list of manufacturers, of almost any article 
a customer might be looking for. The index to articles 
fills 173 closely printed pages, and the directory proper 
855 pages, the classification being so thoroughly carrIed 
ont that it  is  easy to find any general description of 
goods or any special and limited subdivision thereof. 

THE AMERICAN NEWSPAPER DIREC-
TORY. New York : George P. Rowell  
& Co. Pp. 1452. 

This is tbe twenty-second year of publication, by a 
leading firm of ad vertising agents, of an annnal volume 
giving location, size of sheet. and subseription price at" 
all the newspapers in the conntry. Great care has been 
taken to make the work as complete as possible, and to 
give the best information obtainable relative to the cir· 
culation of each publication. 

L'ANNEE ELECTRIQUE. Paris : Baudry 
et Cie. 1890. Pp. viii, 381. 

Under eleven different headings forming the titles of 
as many chapters the history of electrical work for the 
year 1889 is  given in this work. The electrical world 
is in a state so typieal l y  one of transition and de
velopment that these annnal records of invention and 
discovery, embodying a snmmary of the world's pro
gress i n  the science, are of the greatest utIl i ty. and 
should be studied by all. The last chapter on necro
logy brings to us the recollection of the 1000�,ses of the 
year : Gaston Plante, the inventor of the storage bat

tery ; L. Ganlard, celebrated as one of the originators of 
the distribution of electricity by the converter syste m;  
J. P. Jonle, the great physicist and investigator of the 
thermo-mechanical laws and relations. being among 
the most eminent. 

THE P ASTOR'S DAUGHTER. B y  W. 
Heimburg. Translated by Mrs. W. J. 
Davis. New York : Worthington & 
Co. 

THE FEET OF LOVE. Bv A nne Reeve 
Aldrich. New York : Worthington & 
Co. 

The charge for Insertion under this head is One Dollar 

a linefor each insertion : about eight words to a line. 

Advertitements must be received at publication office 

as early as Thursday morning to appea1" in next issue. 

For Sale-New and second hand iron-workini( ma
chinery. Prompt delivery. W. P. Davis, Rochester. N.Y. 

Acme engine, 1 to 5 H. P. See adv. next. i ssue. 

Tuerk water motors at 12 Cortlandt St., �ew York. 

Fruit Evaporators. Trescott Mfg. Co., Fairport, N. Y. 

Friction Clntch Pulleys. The D. Frisbie Co., N.Y. city. 

Pre •• es & Dies. Ferracute Mach. Co , Bridgeton, N . •  J 
Platinum scrap, old wire, etc.,  bonght, Willis & Cle-

ments, 39 S. 10th St. Philadelphia. 
Send to H. W. Knight & Son, Seneca Falls, N. Y . .  for 

catalogue of pattern letters and figures. 
For Sale-U. S.  patent on a novel, practical, and dura· 

ble toy. Address lock box 251, Springfield, Mo. 

Best Ice and Refrigerating Machines made by David 
Boyle. Chicago. Ill. 140 machines in satisfactory use. 

Rest drying machines for grain, sand, clay, fertilizers, 
wet feed, et.c. Made by S. E. Worrell. Hannibal. Mo. 

The Improved Hydranlic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St . •  New York. 

Drop Forgings. Bronze Forgmgs. Upward of 3,000 
different articles. Billings & Spencer Co .• Hartford , Conn. 

Veneer machines, with latest improvements. Farrel 
Fdry. and Mach. Co., Anso nia, Conn. Send for circular. 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood & Co . •  Rochester, N.Y. See iIIus. adv., p. 173. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight. and Canal Ste., New York. 

Mechanical engineer and draughtsman (32). fourt.een 
years' experience. is open to engagement. Address H. 
B. H., 22 N. Water St., Philadelphia. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps. vacuum apparatus. ai r 
pumps. acid blowers, filter pre�3 pumps, etc. 

English tanned walrus, hi ppopotamus, giraffe,elephant 
and buffalo leather for polishing metals. All kinds mfrs.' 
supplies. Greene, Tweed & Co., 8.3 Cbambers St., N. Y. 

The Holly Manufactnrmg Co., of Lockport, N. Y.,  
These are beantifully printed and bound novels with will s .. nd  their pamphlet, describing water works ma

which to while away a summer hour agreeably. They chinery. and containing reports of tests. on application .  
a r e  each embel lished with good specimens of photo- The best book for electricians and beginners in elec. 
gravure i l lustrations. tricity is h Experimental Science." by Geo. M. Hopkins. 
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B U I L D I N G E D I T I O N . 

MA Y N UMBER.-(No. 5 5 . )  

TABLE OF CONTENTS. 

1. Elegant platc in colors representing a tasteful cot
tage of moderat.e tost at Buffalo, N. Y. Perspec· 
tive elevation, floor plans, sheet of details, etc. 

2. Colored view of a residence at St. George, Staten 
Island, N. Y. Estimated cost $20,000. Floor 
plan8, perspective elevation, sheet of details, etc. 

3. Stone residence, corner of St. Nicholas Place and 
150th Street, New York city. S.  Burrage Reed, 
architect. 

4. New buildings at Eastgate and Bridge Streets, 
Chester. 

5. Engravings of the re,idence of J. M. Johnson, 
Binghamton, N. Y. Perspective elevations and 
floor plans. Cost $19,000 complete. 

6. Perspective view of t.he office bnildings of the 
Gotthard Railroad in Lucerne. 

By mail, $4 ; Munn II< Co.,  publisbers, 361 Broadway, N. Y. 

�Send for new and complete catalogue of ScientIfic 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. lfree on application. 

HINTS TO CORRESPONDENTS. 

Names and Addresll must accompany all letters, 
or no attent;on will be paid tbereto. This is for our 
information, and not for publication. 

Refer e n c e  .. to former articles or answers should 
give date of paper and pal'e or number of qnestion. Illq 1I 1rle", not answered In reasonable time should 
be repeated; correspondents will bear in mind that 
Borne answers require not a l ittle research, and, 
thongh we endeavor to reply to all, eitber by letter 
or in this department, each must take his turn. 

SI. eclal Written IlI form a U o n  on matters of 
personal rather than general interest cannot be 
expected without remnneration. 

Scle n U li c  Ame rican SUI'plelD e n '" referred 
to may be had at the office. Price 10 cents each. 

Book .. referred to promptly supplied on receipt of 

MI���';;,I.  sent for examination should be dist.inctly 
marked or labeled. 

(2235) C. 'V. asks : 1. Can blue ferro
prussic prints be tinted gray or green, or can prints be 
made in any t.int on the same principles by simple water 

9. A residence in the Gothic style erEcted at New manipulations?  A. 8ee SciENTIFIC AlIIERICAN SUPPLE-
Brighton, S. 1. Floor plans and perspective. lIIENT, No. 584. 2. How can I varnish or give a glazy 

7. An English cottage. Perspective and floor plans. 

8. A cottage recently erected at Bingbamton, N. Y .. 
cost complete $3,800. Plans and perspective. 

10. Excellent deSIgn of a country honse recently look to engravingt!, cardboard, etc., which will be plia
erected at Belle Haven, Conn. Cost $14.250. ble and elastic ? A. Spread over the print.s with a brush 
Oscar S.  Teale of New York, architect. Perspec- a collodion varnish. To 32 parts of collodion add 1 part 
tive views and floor plans. of castor oil. 3. Is there any cheap, easy, and quick 

11. A double dwelling at Yonker., N. Y., erected at a metbod of making ink prints direct from negatives or 

C08S of $8,000. Plans and perspective. from films ? A. No. See book, .. Practical Guide to 

12. Residence of Chas. Kappes, Esq., at Stapleton' Photographic and Photomechanical Printing, " by W. 

Staten Island, N. Y. Cost complete $4,000. Per. K. Burton, price $1 .50. 

spectlve elevation and floor plans. (2236) A. H. asks : 1. Can you give me 
13. Cottage at Greenwich, Conn., erected at a cost of the process by which the wax npon the Edison phono-

$7,250 complete. Floor plans and perspective. graph cylinder is hardened ? A . The composition i. a 

14. Miscellaneous Contents : High buildings. _ Bad secret. 2. Is there any known sol vent for carbon ? A. 

flues. -Imitation ebony.-Destruction of asphalt Melted iron and some other metals. 3. Is it possible 

pavement by gas.-Art of building.-Improved to conceive an indivisible particle of matter ? A. This 

dumb wai ters, iIIustrated.-An improved skylight, 
probably passes comprehension, and can only be af

iIIust.rated.-Rogers miter planer, illustrated.- drmed as a definition. 4. What works do you consider 

Dumb waiters and hand power elevators.-A fine the most complete upon physics ? A. We recommend 

window in the Convent of the Sacred Heart, il1uB- and can supply Hopkins' ' " Experimental Science," 

trated.-Improved sash pulleys, iIIustrated.-A price $4. Ganot's .. Physics," $5. Ganot's " Natural 

hot air and hot water heater, illustrated.-Colors Philosophy, "  $3. 

for mortar.-Improved adjustable grooving head, (2237) H. G. L. w rites : Please give me 
illustrated.-An improved window screen frame, a simple t.est for pbosphate of lime. A. Dissolve the 
ill ustrated. mineral in nitric acid and add a drop to several cubic 

The Scientific American Architects and Builders I centime ters of a nitric acid solution of ammonium mo· 
Edition is issued monthly. $2.50 a year. Single copies, Iyhdate. A yellow precipitate indicates phosphoric acid. 
25 cents. Forty large quarto pages, equal to abont The test is interfered with by the presence of silicic 
two hnndred ordinary book pages ; forming, prlicti· or arsenic aci d. These will not be apt to trouble you. 
cally, a large and splendid MAGAZINE OF ARCHITEC- Natural phosphates generally are accompanied by cal
TURE, richly adorned with elegant plates in colors and cium carbonate. 
with line engravings, illnstrating t.he most interesting (2238) W. V. B. asks how dextrine 
examples of Modern Architectural Const.ruction and should be treated to eliminate the disagreeable odor it 
allied snbjects. always has. A. Dissolve 10 parts dextrine in 18 parts 

The Fullness, Ricbness. Cheapness, and Convenience water. When it  has become clear, decant or siphon off, 
of this work have won for it the LARGEST CIRCULATION and mix tbe clear solntion with 1% to 2 per cent of 95 of any Architectural publication in tbe world. Sold by per cent alcohol . Decant the l i quid from the precipi-
all newsdealer.. tated dextrine. which will be dissolved in water and 

MUlliN &; CO . . PUBLISHERS, evaporated to dryness. Or dissolve in water and filter 
3tll Broadway, New York. through animal charcoal. 

© 1890 SCIENTIFIC AMERICAN, INC.
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(2239) C. E. B. asks how to make soap 

from the soap tree bark. A. Use the powdered b .. rk 
in fu.ed in water. l'fo preparation i. needed. 

(2240) J. D. J. writes : 1 .  I have made 
some ink for reinking typewriter ribbons. a. per re
ceipt taken from SCIENTIFIC AMERICAN. and while it 
works all right apparently at first. i t  gets too dry in a few 
day. for use ; when I put in more clll'tor oil, then it 
makes it  too gre .. sy. The receipt read to take any ani
line dye and dissolve it  in alcohol, and thicken with 
castor oil. Can you give me the proper proportions of 
each ? I find my ribbons dry out too soon. and when I 
add more ca.tor oil.  I get it too greasy. A. Try the 
addition of a l i ttle vaseliue to your ink. We cannot 
give ab.olute proportion.. In many cases vaseline is 
recommended as the body. 2. Will you please tell me 
what to  add that will make it copy in the press? A. 
For such a copying Ink disgol ve an aniline color in a 
little alcohol , and mix with glycerine. 3. Will you 
give receipt for making first·cla.s writing and copying 
fluid-black and blue black ? A. In general. three 

volume. of a good ink of desired quality m .. y be mixed 
with one volume of glycerine. An amline color may be 
used a. the basis, but will  be l iable to fade. For a black 
gall ink macerate 1 pound cru.h�d gal l s  in � gallon of 
water poured on while boiling. Strain, and add a so· 
lution of 5� ounces of copperas and 3 ounces of gum 
arabic d is.olved i n  � gallon of water. Add a l ittle oil 
of cloves a. an antiseptic. This give. a plain black 
ink. To make it  blue black, add a strong solution of 
soluble Prussian blue. Mix either of these with gly
cerine as de.cribed above. 

(2241) E. H. S. asks (1) of what and how 
i.  plaster of Paris made ? A. It is made from gyp
sum, a natural mineral, a hydrated calcium .ulphate 
(CaSO •. 2H.O) . The miner .. 1 is ground and he .. ted until 
part of the water i s  expelled. 2. Has it any relation to 
alabaste r ?  A. Alaba.ter i. a variety of gypsum. 

(2242) J. C. B .  asks : 1 .  Please inform 
me of the be.t way of converting sulphite of lead com
bined with Iin.eed oil into metallic lead ? A. Heat in 
a crucible with a few iron nails or wire .crap, powdered 
charco .. 1 and carbonate of soda. 2. And also any book 
which will treat on this subject. A. Books on assaying, 

su�h as Keil 's  ..  Assayer·. Manual, "  $3, or on metal

lurgy, such a. Overman' . . . Metallurgy," $5. 3. Also 
how to test white lead for the amount of oil  contained 
in it? A. Treat with bisul phide of carbon until oil is 
all dissolved out, and weigh the residue. 

(2243) P. H. G. writes : What is the best 
known mixture of mineral. which, when in a hard form. 
will ignite when exposed to the air. and burn for any 
length of time ? A. Lead pyrophorus. made by heating 
tartrate of lead in a glass tube, ignite. when exposed to 
the air. Iodine and pho.phorus placed in contact 
ignite in a few minute.. Finely divided iron mixed 
with sulphur and moi.tened may inflame spontane

ou.ly. In the first and last of these cases the combus
ti1'n is flameless. 

(2244) A. J. G. asks (1) if there is any

thing better than shellac for covering the metallic part 
of a st .. tic battery to prevent lo.s of electricity. A. No. 
A good quality of shellac is the best su bstance known 
for this purpose. 2. Which kind of glas •• plate or 
common. is preferable for makiug wheels for a static 
battery ? A. For small machines common sheet glas •• 
for large machines plate glass. 3. Would like to know 
what is meant by b urnt plaster, also what sort of ma
terial is meant by Greek pitc h ?  A. Calcined pl  .. ster of 
ParIs and mineral pitch. 4. Is the static battery knowu 
as the Wimshurst machine patented ? A. We think no •• 

5. Of what advantage are the equalizing rods on the 
Holtz-Toepler battery ? A. They neutralize the charge 
on the plate .. t the points of contact. 

(2245) A. T. O. asks how to prepare 
Javelle'. water. A. Mix 80 parts chloride of lime with 
400 parts of water in a covered vessel. Dissolve 100 
part. carbonate of pota.h in 400 parts w ater (boil. 
ing). Pour,lllst solution into drst as quickly as po.sible. 
and cover. When cold, dilute to 1,000 parts. 

(2246) J. J. F. says : There is a diversity 
of opinion between Our engineer. in regard to method 
of holdinl( a high stead y pressure with a hot fire. One 
holds that if  any door should be open, it .hould be 
the furnace door, as it cause. less contraction. and 
therefore cau.es least inj ury. The other. that the 
flne doors in brickwork should be opened and furnace 
doors clo.ed. thereby causing les8 contraction. A. 
It is the practice among our best engineers to nse 
the chimney damper, the fire door and the ash pit door. 
with discrim ination as to economy and the best 
regulation of steam. When the engine is rnnning reo 
gularly, the damper should do the whole work of regula
tion for steam pressure. The fire door should only be 
u.ed for feeding fuel and the sudden necessity of check
mg steam generating, when engines are suddenly 
.topped. The ash pit door i. not needed when there is 
a good damper regulator. If there is no damper, the flne 
door may be used as a regulator. but is not recommended. 

(2247) W. S. H. asks if there is any way 
to varnish or coat a copper boiler in the ki tchen, con
nected with a range, sO a. to keep it bright and avoid 
the weekly scouring and the use of so much " elbow 
grease " ?  A. Shellacking or the application of gum 
• andarac varnish might an.wer. For 1111 these appli
cations the surface must be absol utely clean. 

(2248) J. W. E. asks a cheap prepara
tion for deodcrizing coal oil, that could be mixed with 
turpentine and paint. A. Au attempt at deodorizi n g 
coal oil may be made by agitating it with concentrated 
• ul phuric acid. leaving bichromate of potash in solution, 
a l lowinl( it to settle and decanting. This mixture can
not be mixed with vegetable or animal oils.and the coal 
oil must be carefully freed from it. as by washing with 
water or we .. k soda solution, before use. 

(2249) M. H. asks how lead pipe is run 
w l ien rnn in long lengths of say one mil e ?  It is the 
core which bothers us. A. Lead pipe is made by forc
ing the lead throngh a die in the axis of which i. sup
ported a mandrel. leaving an annnlar space throngh 
which the lead passes while still hot but congealed. The 
different charges of lead weld together under the heat 
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aud pressure, making the issue of pi pe in a contmnous 
length as long as the machine can be ruu, many miles 
if uecessary. 

(2250) C. H. asks : What kind of metal 
is best to use for a mercury trough, to be used for elec· 
trical connectious ? A. Use iron or copper if you desire 

to make connection. through the containing vessel . 
Vulcanite answers well where the connection. are made 
through the mercury alone. 

(2251) O. F. N. asks : What foreign sub
stance is dissolved in the water or oil into which the 
heated .teel is immersed, in order to prevent .aid steel 
from drawing out of shape and breaking ? A. There is 
nothing that can be put i n  the water that will prevent 
warping in hardening. The whole secret i. in the manner 
of dipping, which should he such that the cooling should 
take place all around, or  in a plane at right angles to its 
longer axis. A spindle or long top should be dipped in 
a vertical position. Cracking is often a mystery, but is 
more often the resnlt  of inattentIOn to the quality of 
the steel and overheating. No steel .hould be heated 
too fast, nor any hotter than is absolutely necessary to 
harden it. This is a good workman's experience, and his 
secret. i . •. , to know just how hot and how fast to heat 
every grade of steel and every form of tool. 

INDEX OF INVENTIONS 
For which Letter. Patent of t h e  

United State. w e r e  Granted 

May 13, 1890, 
&ND EACH DEARING TH&T DATE. 

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

ACid compound of dimethyl meta-amidophenol. 
carbonic. Gnehm &; Schmid . . . . . . . . . . . . . . . . . . . . .  427.585 

Acid compound of m eta-amidophenol, carboniC. 
Gnehm &; Sch mid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.564 

A dding machine. W. A. G uzeman . . . . . . . . . . . . . . . . . 427,567 
Alarm. See Billie water alarm. 
Ax or wedge for .plitting wood. D. E. Blacke .. . . . . 427.961 

Ax polls, machine tor forming, J. U. Hubbard . . . . 427.689 

Axle box. car. W. M. Leckie . . . . . . . . . . . . . . . . . . . . . . . . .  427.880 
Axle boxmg, car, W. T. Trl s.al . . . . . . . . . . . . . . . . . . . . 427.fi40 
Axle lubricator, car, J. R. HOsier . . . . . . . . . . . . . . . . . .  421,994 
Axle n ut. h'. D. Blis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.825 
Axle. railway car. Wolfe &; Campbell . . . . . . . . . . . . . .  427.816 
Axle. vehicle, F. R. Swalley . . . . . . . . . . . . . . . . . . . . . . . .  427.636 
A utomatic sprinkler. A.  F. Nagle . . . . . . . . . . . . . . . . . .  428.053 
Bags, clasp or locking mechanism for travelers', 

R. D. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.&11 
Baker, F. J .  Ro.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.797 
Ball .  See Pipe ball.  
Barrel lining, A .  Zln •• er . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 427,721 
Basin trap. wa.h. W. E. Delehanty . . . . . . . . . . . . . . . . .  427.752 
Bath. See Vapor face bath. 
Battery. See Secondary battery. 
Bearing. anti-friction. B. Beaupre . . . . . . . . . . . .. . . . . . 427,538 

Bearing, anti-friction, L. K. J ewett . . . . . . . . . . . . . . . . 42i,69:3 
Bed and binder therefor, s pring. �'. J. Maier . . . . . . . 427.77 7 
Bedstead attachment, E. E. Arnold . . . . . . . . . . . . . . . .  427,5.'l3 
Bed.tead fastener. T. H. Watson . . . . . . . . . . . . . . . . . . .  427.645 
Beehive. L. V. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,993 
Belting. woven fabric for machine. J. P. Maddox. 427.700 
Bilge water alarm, J. W. Jones. . . .  . .  . .  . . .  . . .  . .  . . . . . .  427,873 
Block. See Building block. Curbing block. Fuse 

block. 
Bo .. rd. See Ironing board. Switch board. 

Bobbin. S. D. Keene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.�7 
Bobbin. flanged, Wilson &; Greenwood . . . . . . . . . . . . . .  427.719 
Boiler setting. steam, W. O. Jone • . . . . . . . . . . . . . . . . .  427,6\14 
Boilers or wilter tanks, apparatus for feedina-. J. 

W. Steven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.638 
Boilers, etc., with Jead, lining, G. R. Noble . . . . . . . . 427,892 
Bolt pointinl{ and threading machine. A. J .  

Braun . . . . . . . . . . . . . . . . . . • . . . . . . . . . • • • . . . . . . . . . . . . . . .  42'i",7ii2 
Bookbinding machine. J. J. Sullivan . . . . . . . . . . . . . . . 427.931 

Book holder. B. F. Denni . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  f27.558 
Bootjack, R. B. Dezell . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  427.675 
Boot or shoe tree, H. G. Locke . . . . . . . . . . . . . . . . . . . . . . 427.0'98 
Boot or shoe welt machine. H. C. Pretty . . . . . . . . . . . 427.610 
Boring and mortising machine. O. W. Young . . . . .  427,818 
Bottle receptacle and stopper. HausburK &; Hen-

kel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.802 
Bottle .topper. F. HellkeL . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.884 
Bottle stopper and fastener. C. G. Imlay . . . . . . . . . . .  427.576 
Bottle stopper carrier. H. Blake . . . . . . . . . . . . . . . . . . . .  427.729 
Bottle vending machine. E. M. Statler . . . . . . . . .. . . . .  427,806 
Bottles, etc., fastening device for, D. N. Martin . • 427,590 

Box: corners, macbine for securing, H. Campbell •. 4:27,670 
Box fastener, J. N. Anderson . . . . . . . . . . . . . . . . . . . . . . . . 427.728 
Br .. celet, J.  R. Mathewson . . . . . . . . . . . . . . . . . . . .  421.592, 427.593 
Brake. See Car brake. 

Brick kil n .  J. F. Byer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.550 
Brick machine, R. Knickerbocker . . . . . . . . . . . . . . . . . 427,578 
Brick maChine., automatically adjustable plunl(er 

for. A.  F .  Cramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.972 
Brick machines. hook bar for the mould-dell very 

devices of. A. F. Cramer . . . . . . . . . . . . . . . . . . . . . . . . .  427.973 
Buckle. A. W. Dalt.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.839 
Buckle. J. H. Maher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.776 
Buckle. J. H. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.886 
Building block, J. J. Schillinger . . . . . . . . . . . . . . . . . . . . .  427,914 
Burner. See Gas burner. Hydrocarbon burner. 
Burning trash, bucket for. W .  H .  RYer . . . . . . . .  . . .  427,800 
Burnisher, S. O .  Tuerk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.937 
Butter jar. D. C. Chadwick . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.010 

Button. D. D. Mumma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.103 
Buttonhole cutter. R. Thei . . . . . . . . . . . . . . . . . . . . . . . . . . 421.6.39 
Button, separabl e  collar, A. 1,00 . . . . . . . . . . . . . . . . . . . .  427.699 
Cable and railway cro •• ing. Weir &; Gold,mlth . . . .  428.028 
Cable grip, Egan &; O' Brien . . . . . . . . . . . . . . . . . . . . . . . . . 427.156 
Caliper., beam, S. H. Bellows . . . . . . . . . . . . . . . . . . . . . . . .  427,956 
Camera. J. A. Mailloux. . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . 427,778 
Can. See Metal can. 
Cannon valve. pneumatic. J. W. Osborne . . . . . . . . . . 427 895 
Car bodle •• • Ide bearing for. L. K. Jewett . . . . . . . . . .  427.692 
Car brake. C. W. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,706 
Car brake. F. W. Rock. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  427.910 
C .. r couplinlt. H. C. Buhoup. . . . . . . . . . . . . . . . . . . .. . . . 427.737 
Car coupling. S. J. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.758 
Car coupling. J. B. Graui/er . . . . . . . . . . . . .  . . . . . . . .  . . .  427.688 
Car coupling, A. Mc Doug .. l d . . . . . . . . . .  . . . . . . . . . . . . .  427.001 

Car couplinll. Rigby &; Reed . . . . . . . . . . . . . . . . . . . . . .. 427.!lO8 
Car couplinl/. J. A. Ruan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,91a 
Car drawbar att. .. chment, railway. J. A. Hinson . . .  421.990 

Car. gondola, T. Watkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.938 
Car heating apparatuG. 1. Hazelton . . . . . . . . . . . . . . . . .  42'.86:l 
Car. mot'lr. G. M. &; J. A. Brill . . . . . . . . . . . . . . . . . . . . . . 427,966 
Car m otor, pneumatic. H. Taylor . . . . . . . . . . . . . . . . . . . . 427,809 

Car. petroleum. Hill  &; Bender . . . . . . . . . . . . . . . . . . . . . .  427.867 

Car. stook. G. D. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,968 

Car ••  anti-friction support for, L. K. J ewett . . . . . . . 427.691 Folding chair. W. B. Bot.ford . . . . . . . . . . . . . . . . . . . . . . . 427,964 

Cars. running board for freight, S. L. Mott . . . . . . . .  427,598 h'olding table and .tep ladder, combined. L. 

Car •• switch o p erati nll device for railway. J .  Tobey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.9:35 

Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . .. . . . . . . . . . . . . .  427.577 Food compound or cundiment, MoO B. Manwaring. 427,779 

Cars, train pipe for railway. J. F. M c Elroy . . . . . . . . .  428,016 Frogs. guard ralls. and switches, foot guard for, 

Car •• trolleY arm for electriC. W. �'. Harriman . . . .  427.569 K. S .  Mahoney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.884 

Carbon bru.h for motor •• I,. Daft . . . . . . . . . . . . . . . . . . . 421.674 Fruit grader. W. C. Hamilton . . . . . . . . . . . . . . . . . . . . .. . .  427.687 

Carbureting apparatus. G .  H. Burrows . . . . . . . . . . . 0 .  427,832 Funnel, adj ustable. J. J ones . . . . ' "  . . . . .  0 • • • • • • • • • •  427,l:Ii4-
Card setting machines, back bend apparatu9 for. �-' urnace. See G lass furnace. 

R. Ashworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.900 h' use block. C. �'. Bru.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.5 1 8 

Carpet cleaning machine, W. Bowman . . . . . . . . . . . .  42;.827 � ' use pl ug', W. A. Anthony . . . . . . . . . . . . . . . . . . . . . . . . . . .  427 .b2.�  
Carpet fabriC, Axminster or Moq uette. W. C. San- Gaining machine. J.  W. Baker . . . . . . . . . . . . . . . . . . . . . . . 428.0..4 

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.022 Ga •• apparatus for the manuf .. cture of. W. M. 

Carpet stretcher and tacker. J.  Blakeslee . . . . . . . . . . 421.544 Cosh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42U47 

CarriRKe, jump .eat. J.  F. Goodrich . . . . . . . . . . . . . . . .  421.856 Ga. burner for heating or cooklnl!'. G. E.  W right . . 427.651 

Carrier. See Cash carrier. Gas regulator, C. G. Dyott . . . . . . . . . . . . . . . . . . . . . . . . .. . . 427.979 
Cart, dumping, C. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,851 Gate. A. M. Spaulding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.926 
Cart. road. H. J. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.014 G ate. L. W . Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.&17 
Cart, road. T. S.  Watrous . . . . . . . • . . . . • • • • . • . . . . . • . . . . 427,939 Generator. See Electric generator. 

Cartridge extractor, ring, P. Mauser . . . . • . •  , . . . . . • . .  421,587 Glass furnace. J. B. Archer . • • • . . . • . . . . . . . . . . . . . • . . . .  427,654 
Case. See J e weler's case. Glass leer, window. J. H. J..iubbers . . . . . . . . . . . . . . . . . .  427.882 
Ca.h carrier. D. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.039 Governor. steam enKine. C. J .  Rinderknecht . . . . . . 427,615 
Cas b i ndicating and check printing machine'JW, G rain binder twine holder, D .  GabeL . . . . . . . . . . . . . . 427,844 

KOch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.003 Grnin dril l .  G. W. Kirkpatrick . . . . . . . . . . . . . . . . . . . . . . . 428.002 
Caster socket and corner brace, combined, C. F. Grinding machine, W. Porteous . . . . . . . . . . . . . . . . • . . . .  427.9tJol 

Blandon et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.662 Ground detector. C. H. Macloskie . . . . . . . . . . . . . . . . . . . 428.(j(i() 
Castings. machine for making, F. N. Cline . . . . .. . . . .  427.837 Guard. See Rai l way cattl e  guard. 
Centering and countersinking machine, G. Wag.. Gun and operating mechanism, pneumatic, R. J. 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.8!1 GatlinK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.848 
Centrifullal liquid separator. C.  D. S hepard . . . . . . .  427.804 Gun and torpedo boat. p neumatic. R. J. Gatling . .  427.847 
Chain attachment. watCh, R. Bresch . . . . . . . . . . . . . .  427.664 Gun sight. aligned Circular. P. Kottlor . . . . . . . . . . . . .  42�.004 
Chain link. ela.tic. E. Ongley . . . . . . . . . . . . . . . . . . . . . . . .  427,005 Hame. M. V. Nichol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.891 
Chair. See Folding chair. Hammock chair. O pera Hame fastener, E. Morgenroth . . . . . . . . . . . . . . . . . . . . .  427.596 

chair. Hammer. E. G artze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.618 
Chair and sofa bed. B.  Morvay . . . . . . . . . . . . . . . . . . . . . . 427.567 Hammock chair. I,. L. Pear.on . . . . . . . . . . . . . . . . . . . . . .  42' .!OJ 
China flrinl( kiln, h'. A.  W ilke . . . . . . . . . . . . . . . . . . . . . . . .  427.941 Hanger. See Paper bag hanger. 

Chlorine compounds from natural ga •• obtaining. Harne ••• A. J.  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,830 
T. F. Colin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 •• 744 H .. rrow and CUltivator. double .ide. M. B. G ooing 128.045 

Chopper. See Cotton chopper. Harrow. disk, A.  J. Glas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.854 
Chopping macnine. F. J. Melounek . . . . . . . . . . . . . . . . . 427.594 Harrow. disk. S .  J . Glas . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.855 
Chuck and bit. combined, J. A. Aiken . . . . . . . . . . . . . .  427.821 H .. rrow, li.ting. Boyer &; Bentley . . . . . . . . . . . . . . . . . .  427.131 
Clamp. See Hose b .. nd clamp. Rope clamp. lIat bodie •• machine for pinning out. A. T. 
Clamp collar, R. H .  Richard •• Jr . . . . . . . . . . . . . . . . . . . .  428.058 Clason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.554 
Cla.p. See Pocketbook cla.p. Hat .weat •• attachinll reed lining to, J. S .  Ho.· 
Clasp. C. La Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.006 mer . .  . . . . . . .  . .  . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  427.995 
Cleaner. See Hemp cleaner. Pipe or fiue cleaner. Hats, machine for rounding and planiDa- the 

Window cleaner. curled edge. of. C. H. Reid . . . . . . . . . . . . . . . . . . . . . . 427.793 
Clevis. plow. I. T. McIntyre . . . . . . . . . . . . . . . . . . . . .. . . . . . 427.603 Hatchway Kate •• device for operating elevator. F. 
Clock .ystem. electro-pneumatic, C. A. Mayr- O. Kittredlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.770 

hofer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.781 Heater. See Electric heater. Fireplace heater. 
Clo.et. See Sanitary closet. Heatin .. building., device for. J. E. Stuart . . . . . . . . .  427.6.34 
Clothes line prop. S.  V. D. Wack . . . . . . . . . . . . . . . . . . . .  427,&12 Heel nailing mac hine. W. J.  Fahnley . . . . . . . . . . . . . .  428,044 

Clothe •• safety apparatus for hanging. J. A. Hemp brake. J . J. Hawkins . . . . . . . . . . . . . . . . . . . . . . . 427.764 
McM .. hon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421,890 Hem p cleaner, J. J. Hawkin . . . . . . . . . . . . . . . . . . . . . . . . . 427,7r.a 

Clutch for holdinll disks, T. · Suchland . . . . . . . . . . . .  : . 421.930 Hoisting and conveying machines, automatic 

Clutch. W .  D. Ewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.563 dum ping bucket for. A. K. B rown . . . . . . . . . . . . . 427.830 
Clutch. friction. S.  P. Watt . . . . . . . . . . . . . . . . . . . . . . . . . .  427.646 Holdback, vebicle, J. H. Ormsby . . . . . . . . . . . . . . . . . . . .  427,8\14 
Coal or dredge bucket. C. Eibee . . . . . . . . . . . . . . . . . . . . .  427.980 H older. See Book hOlder. Grain binder twine 

Colfee or tea pot. C. Halstead . . . . . . . . . . . . . . . . . . . . . . . 427.568 h older. Paper bag holder. Reel holder. Rein 

Coffin, E. Gruenlnger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.760 holder. Whetstone holder. 
Coffi n .  T.  McGovern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.889 Hominy mlll .  J. W arrington . . . . . . . . . . . . . . . . . . . . . . . . .  427.644 
Collar. E. Robin.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,909 Hor.e.hoe. J. Curtin . . . . . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . .  427.976 
Collar. metallic, A. Muir . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,881 Hose band clamp. H. B.  Sherman . . . . . . . . . . . . . . . . . . . 427.709 
Collar or cu:ff blanks, machine for cutting, G. E. Hose, etc., compound fabric for, B. IJ. Stowe . . . . .  427,929 

Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.572 Hydrocarbon b u rner. J. Adams . . . .  427.819. 421.820. 427.\146 
Combination lock. A. Biekmann . . . . . . . . . . . . . . . . . . . . .  427,922 Hydrocarbon burner, More & ROKers . . . . . . . . . . . . . . 427.595 

Commutator brush, E. H. Bowen . . . . . . . . . . . . . . . . .. . . 428,038 Hydrocarbon burner, A.  Noteman . . . . . . . . . . . . . . . . .  427,893 
Copying pre •• pad, A. Schorno . . . . . . . . . . . . . . . . . . . . 427.8!r.1 IIydroquinone. obtaining permanent, K.  Scholz . . . 42 •• 620 
Cork puller. S. T. J ull  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.000 Ice cream freezer. A. L. Platt . . . . . . . . . . . . . . . . . . . . . 427.901 
Cork.crew. safety alarm. C. J. Bailey . . . . . . . . . . . . . . . 427.650 Ice machine and method of 'Peratinl!' .ame, Hild-

Cor.et, J. J . .  Boylan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.828 rup. Jr.,  &; Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.165 
Cor.et. C. A. Tierney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.!l24 Incru.tat ion preventive, J. W. Mitchell . . . . . . . . . . . . 428.015 
Cotton chopper, 14'. G reen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42it566 · �ndicator. See ElectriC mdicator. Speed indi-
Coupling. See Car coupling. Thill couplin". cator. Station ind icator. 
Cru.hlng mill, F.  A. H untington . . . . . . . . . . . . . . . . . . .  427.600 Ink well bracket. W. Lumley . . . . . . . . . . . . . . . . . . . . . . . .  427.883 
Cultivator. J. Blakeley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.54a Iron.  See Curling iron. 
Cultivator. W. W. &; F. M. Mullen . . .  . . . . . . . . . . . . . 4:17.888 Ironing board and support. A. M .  Bennett . . . . . . . . . '27,542 
Cultivator. shovel. yielding. A. Lindgren . . . . . . . . •  428.010 J ack. See Boot jack. Lifting jack. 

Curbing block street. S. A. Webb . . . . . . . . . . . . . . . . . . . 42.,648 J ar. See Slop jar. 

Curbstone. I. L. Landi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,007 Jeweler'. ca.e. C. �'. D. Springfels . . . . . . . . . . . . . . . . . .  427.631 
Curling iron. S. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.907 J eweler'. use. making i ngots for. H. T. Smith . . . . . 427.!l24 
Current apparatus, alternating, E. &; F. W. Hey.. Journal, anti .. triction bearing roller, B. Beaupre . . 421,5B9 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,571  Kiln. See Brick kiln.  China firing kiln. 
Current motor, alternating, M. Von Dolivo-Do- Knit ting maciline, circular, Martin & Gee . . . . . . . . .  428,052 

browolSky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,978 K nitting machine sto pping mechanl.m, J . T. A.h-
Cutter. See Buttonhole cutter. Fodder cutter. worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . .  42 •• 5;;4 
Darkroom. port .. ble. G. Bau.ch . . . . . . . . . . . . . . . . .. . . . .  428.036 Laclnll hook. with pyroxyline material, die for 

Dental di.k mandrel. J .  Pugh . . . . . . . . . . . . . . . . . . . . . . . .  428.019 covering .hoe. T. B .  Benwe l l  . . . . . . . . . . . . . . . . . . . . 427.9:'8 
Dental engine hand piece, W. R. Marsh . . . . . . . . . . . .  427.780 Ladder and tire escape, extension, L. D. K n owles. 427.77 1 

Detector. See G round detector. Ladder. extension , V. 1I0l mqvi.t. . . . . . . . . . . . . . . . . . . 427,Hll2 

Disintegrating machine, J. W. Hyatt . . . . . . . . . . . . . . . 427.687 Lamp. G. Ro.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.912 
Displayinl!' receptacle, F. S. Gilford . . . . . . . . . . . . . . . . .  427,982 Lamp. arc. P. Lange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.008 
Doll. R. Steiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  427,927 Lamp, central draught. J. Jauch . . . . . . . . . . . . . . . . . . . .  427.�70 
Door. J. B.. Murr .. y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,599 Lamp .hade. exten.ible. W. S. Berg . . . . . . . . . . . . . . .  427.661 
Door closer. thermal, W .  R. Patterson . . . . . . . . . . . . .  427,899 Lantern. G. P. Hobbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.047 
Door hanller, W. Cronk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.8:18 L .. ntern for electric arc lights, G. W. G wynn . . . . . .  427.!l86 
Dress form. T. W. Hobday . . . . . . . . . . . . . . . . . . . . . . . . . .  427,991 Latch. door. D. S. Swarbrig . . . . . . . . . . . . . . . . . . . . . . . . . .  427.808 
Dre.s .hield. P. P. G uillaume . . . . . . . . . . . . . . . . . . . . .. . .  427,985 Lathe attach ment, R. H. Hurlbut . . . . . . . . . . . . . . . . . .  427.869 
Drill .  See Grain drill. Lathe for turning buttons. D. B. Shantz . . .  .427.919. 427.920 
Drills. apparatus for te.ting and stralghtenlnll. O. I,athe tool , W. Parteous . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.002 

Sm .. lley. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.8)5 Lathlnl/. metallic. G. Hayes . . . . . . . . . . . . . . . . . . 427.988. 427.!l69 
Drums, oven attachment for, W. H. Ryer . . . . . . . . . .  427.799 Lead , making white. A. Orr . . . . . . . . . . . . . . . . . . . . . . . . . .  428.017 
Drums. water heatinK attachment for, W. H. Leather .kiving machine. F. L.  Kuhn . . . . . . . . . . . . .  427.579 

RYer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.'198 Ledger. check, H. T. Leslie . . . . . . . . . . . . . . . . . . . . . . . . .  428.00:1 
Dyeing hide •• apparatus for. J. Kristen . . . . . . . . . . . .  427,697 Lever, rever.ing, F. M. Dwelley . . . . . . . . . . . . . . . . . . . . 427.560 
Dynamite. P. Germain . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 427.67lJ Lifti ng. jack. F. D. Wallace . . . . . . . . . . . . . . . . . . . . .. . .  428.027 
Electric cable terminal, J. A. IIanagin . . . . . . . . . . . . .  428,(),I6 Lightning arre.ter. I,. Bell . . . . . . . . . . . . . . . . . . . . . . . . . .  427.540 
Electric currents, prodUCing alternating, M. S. Lightninf,! arrester, automatic, C. M. Griffin . . . . . . . 427,9&1-

Con ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,012 J.iq uid holding v e •• el .  S. R. M ace . . . . . . . . . . . . . . . . . .  428.013 
Electric cut-out. automatic. E. M. Bentley . . . . . . . . 427.724 Liquid releaser, automatic. K. F. Peter.on . 427.607. 427.608 
Electric generator .  pyromagneto. N. Tesla . . . . . . .  428.051 Lock. See Combination lock. Pocketbook snap 
El ectriC heater. B.  C. H oward . . . . . . . . . . . . . . . . . . . . . 427.574 lock. 
Electric indicator. F. A. Lane . . . . . . . . . . . . . . . . . . . . . . . 427.879 Lock. C. E. lI ennie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.865 
Electric light bulb. Incandescent, T. B. Atterbury 427.951 Locomotive .moke and steam. discharlle. Cram &; 
Electric meter. 8. C. C. Currie . . . . . . . . . . . . . . . . . . . . . . . 427.748 Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.673 
ElectriC prod pole. J. M. Burton . . . . . . . . . . . . . . . . . . . 427.549 Lubricator. E. H u ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.575 
ElectriC .Ignal. J. Haa •• Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 427 •• 62 Magnet. electro. F . •  J. Patten . . . . . . . . . . . . . . . . . . . . . . . . 427.606 
E l ectrical converter. S.  Z.  De Ferranti . .  . . . . . . . . . . .  427.751 M ail ba� staple. F. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . 427.923 
Electrical distribution. system of. L. Bell . . . . . . . . . . 427.541 Mail po u ch.  B. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . .  427.616 
E lectro matrix machine, G. A. Good.on . . . . . . . . . . . .  427.681 Match safe. G. W. Baker . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 427.824 
Electrode • •  econdary battery. J. �'. McL .. ughlin . .  427.185 Matrix machine, C. L. Travis . . . . . . . . . . . . . . . . . . . . . . . .  427.71';' 
Electrodes, com position for supports for sec- Measnrin f,!  and re2"istering electric energy, S.  C • 

ondary battery. W. F. SmIth . . . . . . . . . . . . . . . . . . . .  427.110 C. Currie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.749 
Elevator. See W ater elevator. Medicine, antiseptic lotion, J . Alson . . . . . . . . . . . . • • . . 4:2t;,O;t� 
Engine. See Rotary enlline. Wind engine. Metal can, box, or other receptacle. GoO A. 
Explo.ive mixer. W. R .  Quinan . . . . . . . . . . . . . . . . . . . . 427.70'1 Waeber (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.0'1· ; 
Extractor. See Cartridge extractor. Stump ex- Metal •• treating. H. K. Jone . . . . . . . . . . . . . . . . . . . . . . . . .  427.7t:9 

tr .. ctor. Metallurgical apparatu •• W. H. Ma.ser . . . . . . . . . . . . .  427 •• 01 
Fa.teners. making corrugated. F. W. Starr . . . . . . .  427.632 Meter. See ElectriC meter • 
Felley poli.hing machine. P. K ettenring . . . . . . . . . . . 427,b'95 Mlll.  See Cru.hing mill .  Hominy mill. Wind-
Felt b y  electricity • •  hrinkinl{ and fulling. Taylor mill.  

& Hard . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .  428,026 M i ning machine. coa l ,  W .  Job . . . . . . . . . . . . . . . . . . . . . . .  427,871 
Fence. P. J,ightner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  42 •• 773 Moulding machin ery. B. F. Rittenhouse . . . . . . . . . . .  427.708 
Fence po.t bottom. I. V. Wolf . . . . . . . . . . . . . . . . . . . . . . . 42 •. 815 M onkey wrench. H. B .  Cary . . . . . . . . . . . . . . . . . . . . . . .  427.6'12 
Filing cabinet. paper. M. R. J ewell . . . . . . . . . . . . .. . . . .  427,!!.18 M o p  wringer. �'. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.817 
Filter. C.  G. Purd y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.906 Motion. ap parat us for the tran.mis.ion of rotary. 
Filter pres., B. Remmers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.794 A. H. Hamon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.987 
Fire alarm regulator. S pike &; McLeod . . . . . . . . . . . . .  427 •• 11 Motor. See Current motor. 
Firearm. H . M. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  421.833 Muwinll and reaping machines, pitman holder for, 
FIreplace heater, T. B. Jackson . . . . . . . . . . . . . . . . . . . . .  427.761 G. H. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.5:36 
Fish line float. G. T. Bond . . . . . . . . . . . . . . . . . . . . . .. . . . .  427.730 Mowln!� machine,  Gray & Kslep . . . . . . . . . . . . . . . . . . . . 427.857 
h·oddp.r cutter. R. B. Killin . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.7f09

j 
Mowing machine. J . A. Peer . . . . . . . . . . . . . . . . . . . . . . . . 428.018 �'o](lIllg chair, A. B. Albert . . . . . . . . . . . . . . . . . . . . . . . . . 428.032 MowinK machine frame, G. H. Bartlett . . . . . . . . . . . . 427,531 
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350 J'titufifi t !tuttitau. 
Mu cilage o r  paste d istributer. M. J .  Palson . . . . . . . . 427.S�7 Sim p jar o r  bottle. J .  W .  Sutton . . . . . . . . . . . . . . . . . . . . 427,6:\5 
M u l t i pl e  switch bQard. C. E. Scribner . . . • . . • . . . . . . .  427,917 Slop jar and commode, J. S b epherd . . . . • • • •  ' . • . . . . .  427.627 
M u l tiple switch board test circu it. C. E. Scribner. Spark arrester. J. S. Bel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.955 

427,62;{. 427.62t Spark arrester and extinguisher. A. P. Amaker . • •  427,532 
Multiple switch board test system, C. E. Scribner. 427/i21 Speaking tuile whistle. J. F. Wollensak . . . . . . . . . . . .  4�7.720 
Music rack. D. L. Rice . • . . . . . . . .  " . • • . . . . . . . . . . . • . • . . 427,614 Speed i n dicator, R. A. Jones . •  " ' 0 ,  . . . . . . . . . . . . . . . 427,875 
Musical in strument head. J. Boh mann . . . • • • • . • • • • .  427.9G� Spool. L. C. Bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,0:35 

N a ; j  plate feeder. R. Hersey . . . . . . . . . . . . . . . . . . . . . .  427.S06 S pring. See Vehicle s pring. Railway train 

No n -conducting covering, .J . L. Sti l l man . . . . . . .  _ • . .  427.HZ" s pring. 
Nut IOf'k. E R. Procter . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . 427,611 Sprinkler. See Automatic s prinkler. 
Nut lock. J .  G.  Wenni nger . . . . . . . . . . . . . . . . . . . . . . .. . . 427.71S Stable fioor. W. H .  Brewer . . . . . . . . . . . . . . . . . . . . . . . . . .  427.547 
Oar or padd le. submerged folding. Dice & Houck . 427.842 Stamp. hand. L. K. Scotford . . . . . . . . . . . . . . . . . . . . . . . . . 427.916 

O pera chair, 1I . J. Harwood . . . . . . . . . . . . . . . . . . . . . . . . 427.570 Stam p. hand. F. B. Swisher . . . . . . . . . . . . . . . . . . . . . . . . . .  427.638 
Ore concentrator. S. L. Burke . . . . . . . . . . . . . . . . . . . . • . .  427.551 Station indicator. G u lowsen & Vu:land . . . . . . . . . . . . .  427,6S4 

Oven, revol ving' self-basti ng, .T. W. Carpenter . . . . . 42.,671 Steering apparatus, vessel, J. E. G arcia-Sanchez . •  421,R45 

Package, safet y. S. Wales . . . . . . . . . . . . . . . . . . .  , . . . . • . . .  427,643 Stereoscopic views. apparatus for displaying, C. 
Pad l ock. E E Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 427.754 C. Bishop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.727 

Pn dl ock. J. Ede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,755 Stereotype p lates, forming matrices for, G. A. 
Padlock. F. Egge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.843 Goodson et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.R82 

Paint, etc., implement for removing. H. A. Gillis . 427.759 Stereot yping m atri x, Schreiner & Schott . . . . . . . . . . .  427,� 

Pa per bag hanger. W. B. Lawrence . . . . . . . . . . . . . . . . 427.583 Stone. artificial pavinl(. W. W. Booth . . . . . . . . . . . . . . 42S.037 
Paper bag holder. W. B. Shafer . . . . . . . . . . . . . . . . . . .  427.918 Stopper. See Bottle stopper. 

Paper bags. etc . •  m echanism for bundling. A .  C. Stove, N. J. \Veil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,940 
G etten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.819 Stove. gas. W . C. B uckl i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.66" 

Paper basket, J. �'. Donley . . . . . . . . . . . . . . . . . . . . . . . . .  427,753 Stove. lamp. and lantern. combined, R. F. Dan-

Paper making machine. S. Wilmot . . . . . . . . . . . . . . . . .  427.943 forth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.043 
Paper tubes, mach ine for making, E. D. McCrac- Straw stacker. I.  Adams . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 427,945 

k e n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.705 Straw stacker. S. Bufkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,7:36 
Pen attach ment, fou ntain, J.J. Bernh ard . . . . . . . . . . . .  427.959 Street sweepin� machine, M. C. RObichau . . . . • . . . . .  427,795 

Perfume ejector, coin-o pera�ed. F. W .  Brooks . . .  427,961 Stump extractor. J.  Manson . . . . . . . . . . . . . . . . . . . . . . . . . 427.588 

Piano. David.on & Sigm u n d  . . . . . . . . . . . . . . . . . . . . . . . . .  427.840 Switch board. C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . .  417.622 

Piano action, u prigh t ,  Bunce & Benedict . . . . . . . . . .  4�i.667 Switch stand. automatic. Weir & G oldsmith . . . . . . . 428,029 

Piano transposing keyboard, I. BoofiJ . . . . . . . . . . . . . . . .  427.826 Table. See Folding table. 

P ipe bal l .  S. J. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.722 Table. H. Burrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 427.068 

Pipe or fi u e  cl eaner, Boaz & Vandegrift . . . . . . . . . . . .  427.00.1 Table for bert.hs of vessels, A. G. E. Ho pe . . . . . . . .  427.573 

Pi pe or tu bing. J. C. Bayles . . . . . . . . . . . . . . . . . . . . . . . . . .  427.1)59 Table for u.e at sea. H. Burrel l .  . . . . . . . . . . . . . . . . . . . 427.069 
Pipe section , .T .  C. Bayles . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.� Tanner's tool. P. S. Connor . . . . . . . . . . . . . . . . . . . . . . . . . .  427.55;) 

Pi pes, die for manufacturing earthenware. A. R. Target trap, electrIcal. Wolstencroft & Sul ey . . . . . .  428,030 

Engli�h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.562 Tassels. upholsterers' tufts. etc . •  machine for 

PIRning machine, wood, C. Hammel mann . . . . • . . . .  42i,rSf.iO manufacturing. H. A. Cables . . . . . . . . . . . . . . . . . 427.74J 
Plant protector. H. T. Sh epherd . . . . . . . . . . . . . . . . . . . . 427.921 Tel egraph cables. manufacture of. W. R. Patter· 
Planter. hand corn, .1 . M. Segur . . . .  . . . . .  . . . . . . . . .  427.625 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  428,0.'>5 
Planter, seed. Reese & Game . . . . . . . . . . . . . . . . . . . . . . . .  427,fil2 Tel egraph key, J. S. Kaylor . . . . . . . . . . . . . . . . . . . . . . . . 427,876 
Plow, H. B. Boddie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.545 Telephone exchange apparatus, J. J. Carty . . . . . . .  427.742 
Plow attach ment. J. \V. Bridge . . . . . . . . . . . . . . . . .. . . . .  427,73:� Telephone systems. means for effecting communi-

P l o w  clearing attachment. M .  B.  Sutley . . . . . . . . . . . . 427.H32 catio n  in, L .  J. Crossley et al. . . . . . . . . . . . . . . . . • . .  427,974 
P l o w  lalldside wheel, A .  Lindgren . . . . . . . . . . . . . . . . . .  427.881 Tellurian. A .  H oski ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,868 
! , I o w  • •  ulky.  G. Wilkin.on . . . . . . . . . . . . . . . . . . . . . . . . .. . .  427.942 Thill coupling. B. F. Stetler . . . . . . . . . . . . . . . . . . . . .. . . . .  428.024 
PI lit! for closing water pipes. etc . •  A. L. Finch . . . . .  427.677 
Puc ketbook clasp. S. Scheuer . . . . . . . . . . . . . . . . . . . . . . . . 427.S01 
Pocketbook snap lock, E.  Oldenb usch . . . . . . . . . . . . . .  42'7.790 
Poke, animal, 1 .  S. K ri c k  . . . . . . . . . . . . . . . . . . . . . . . . . . .  423.005 
Post hole boring mach ine.  J. R. Lamb . . . . . . . . . . . . . .  427.580 

Pot.. See Coffee or tea pot. 
Potato m ashers, machine for making. \V. C. Free-

Illan . . . . .  . . .  . . . .  . . . • .  . . . . . . . . . . . .  . . .  . . . . . . . . .  . .  . . . .  427 .�81 
Power. el ectrical conductor for the transmission 

of. W .  J. Cordley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�7.716 
Preserving- food, ap paratus for . . 1 .  B .  A n derson . . 427,822 
Press. See }j""'l l t e r  press. Proof press. 
Press. II. M c [{ ay . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . 42i,B04 
Printing at tachment for paper roll holders, G. t...:. 

W e.tervelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�7,M9 
Printing backgrounds. m eans for, E. N. Howe . . . . 427.76G 
Printing mach i n e  delivery or fly finger. H. Swain. 42",025 
P rivy .eat • .  J. A. Kaley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�8.001 
Proof preSb, S .  J. \V hitbread . . . . . . . . . . . . . . . . . . . . . . . .  427.650 
PropellerH. means for i n creasi n g  the effect of 

screw. A. G o u i l l y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  427.933 
Protector. See P l a n t  prot ector. 
Puller. See Co rk p u l l er. 
Pulley. friction clutch. H .  R. Horton . . . . . . . . . . . . . . .  428.0 18 

P u m p, duplex steam, J .  II. McGowan . . . . . . . . . . . . . . 427.7S� 
Puzzl p. F. D. Rett i ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.613 
RaCk. See MUsic rack . 

Railway cattle g-uard, J. \V. 'rrammell . . . . . . . . . . . . .  42i.9:l6 
Rai l way cross t. ie. L. Wallace . . . . . . . . . . . . . . . . . . . . . . . .  427.813 
Rai lway. eleJtric. �J. :'\1 . Bentley . . . . . . . . . . . . . . . . . .  427.725 
Rail way. elevated, T. C .  Clarke . . . . . . . . . . . . . . . . . . . . . 427,8:)6 
R ii l way. elevated cabl e, E. it. G uerra . . . . . . . . . . . . . . 427.7tJ1 
Rail way joint bar and tie, combi ned. L. Wallace . . 4-27,8 12 
Rail way rail sweeper, N .  Cam pbell . . . . . . . . . . . . . . . . . . 427,834 
Railway signals, el ectric circuit closer for. 

M orllan & La n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42i,78'} 
Rai l way signals. track instrument for. M .  S. Conly 423,041 

H.ail way ties, metal pad for metal , L. Wallace . . . . . 427,814 
i.{.a i l way train signal and s peed in dicator, J. A .  

McNight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.788 
:tll i l  way wires, guard and stay for electric, C. J .  

K ilian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.S'S 
Railways, contact device for electric. E.  1\1. Bent� 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,726 
R� i l ways. electriC tra i n  signaling apparatus for, 

E. J. J. De Ba i l l ehach e . . . . . . . . . . . . . . . . . . . . . . . . . .  427.9ba 
Ra i l ways. trol l ey or col l ector wheel for electric. 

S. H. Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.H2o 

Rasp making mach i n e. C::. Logan . . . . . . . . . . . . . . . . . . . .  428.011 
Recorder. See T i m e  recorder. 
Reel holder. H .  A .  B u chholz . . . . . . . . . . . . . . . . . . . . . . . . 427,s:n 
Retiector, T. Houghton . . . . .  . . . . . . . . . . . . . . . . .  427.00H 
Regulator. See �'ire alarm regulator. Gas regu-

l ator. 

Rein holder, W. E .  Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.617 
Hein holder for preventing run aways, W. E. Ross 427.(j1fi 
Rivet setting mach in e. H. H. C u m m i ngs . . . . . . . . . . . 427.557 
Road making and repai ring- machi n e ,  M. G. Bun-

nell  . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . .  427.nO 
Rope c l a m p. W. C. Mobley . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,7b2 
Rotary engine, \V. H. A vis . . . . . . . . . . . . . . . . . . . . . . . . 427.952 
Sanitary closet, T. F. �lcCarnant . . . . . . . . . . . . . . . . . . . .  427.600 
Sash attachm ent. wi ndow. J. De Long . . . . . . . . . . . . . . 427.977 
Sash cord fastener, G. Geyer . . . . . . . . . . . . . . . . . . . . . . 427,850 
Sash l i ft and lock. A. W. T h o m pson . . . . . . . . . . . . . . . .  427,71;) 
Satchel and frame therefor. W. Hoerner . . . . . . . . .. . .  42;.7:16 
Saw filing � m d  settml! machine, \V. H. Parry . . . . . . 427,898 
Scales, weighing an d price, J. T. Bright . . . . . . . . . . .  427,829 
Scraper. road. M. G. B u n n e l l  . . . . . . . . . . . . . . . . . 427.7.>8. 427.73!J 
Screw cutting die, automatic, W .  Porteous . . . . . . 427.90.� 
Scre wdriver, J .  Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.012 
Screw threads. die for c u t ting-. C. A. J o h nson . . . .  427.872 
Seal . T hom pson & Cai n . . . . . . . . . . . . . . . . . . . . . . . . . ' "  421,714 
Seat. See Vehicle seat . 'Vag-on seat. 
Secondary battery. T. FvNevins . . . . . . . . . . . . . . . . . . . . 421.78!l 
Seed deli n ter, cotton, A. Ii'. S pangenberg . . . . . . . . . 427,9"25 
Sep.natoi'. See l .. i q u i d  separator. 
Sewer trap , A. C. Bowerman . . . . . . . . . . . . . . . . . . . . . . .  4'�7,;) .. W 
Sewing machine b l i nd stitch hem mer. E. S. Yent-

zer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42i,!l44 
Sewing machine feeding mechamsm. Eo D. Cum-

In ings . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . .  427,556 
Sewing machine tuck marking attac h m en t. . A .  

�1 ohn�ton . . .  . .  . . . . . . . . . .  . . . . . • . . .  . . . . . . . . . . .  . . . . . .  427 .�1!19 
Sewing m�chine8, pre�8er foot for two n eedle, J .  

E l l iott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.561 
Sewing u p  the mouths of filled bags, machine for. 

J. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,750 
Shaft casing. fiexlble. F. Schoff . . . . . . . . . . . . . . . . .. . . . _ 428.D23 
Shaft sinkin2' apparatus. R. P.  Rothwell  . . . . . . . . . . .  428.021 

S haft sup port, Lotstrom & Biorseth . . . . . . . . . . . . . . .  427.586 
Sheave. C. W. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.810 
Sifters, cleaning attachment for bone flour, A .. 

Lister. . . . .  . . . .  . . . . . . . .  . .  . . . .  . .  . .  . .  . .  . . . .  . . . .  . . . . . .  427 ,744 
Signal. See Electric signal. Railway train si�nal. 

Thrashing machine, J. E. Beach . . . . . . . . . . . . . . . . . . .  427,G6O 
Thread cutting and drilling machine , E. N. An-

drews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427 .918 

'r ie. See Rail way cross tie. 
Tile. E. W. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 427.657 
'r i m e  recorder. watchman's, J. W. J.Jattig . . . . . . . . . .  427.581 
Tobacco pipe top and stuffer, M. I.J. Schoch . . . . . . . 427.915 
Toe weight. N. E. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.905 
Top prop. W. E. Dillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.559 
Toy pistol .  H. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.515 
Toy. means for o perating mechanical, W. Britain 427,73( 
'rrace fastening. IJ. Bentley . . . . . . . . . . . . . . . . . . . .. . . . .  427.957 
TrtlP. See Basin trap. S�wer trap. Target trap. 
'rricycle tire, railway. F. Brady . . . . . . . . . . . . . . . . .. . . . .  427,663 
Trolley wh eel guide, H. A. Marks . . . . . . . . . . . . . . . . . . .  427.C89 
'['Ug. hame. C. H. Schick . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 427.619 
Turbine water wheel. N. �'. Burnham . . . . . . . . . . . . .  427.552 
Turbine water wheel . J. Hu m phrey . . . . . . . . . . . . . . . .  4�S.049 
Turntable. J,. M. Clement et at . . . . . . . . . . . . . . . . . . . . . . 427.970 
·ruyere. forge. Taylor & A ngell . . . . . .  . .  . . . . . . .. . . . .  427.933 
Type dies. prodUCing. C. L. Travi . . . . . . . . . . . . . . . . . .  427 .716 
Type settinll machine.  J. Gustatson . . . . . . . . . . . . . . . . 427,685 
T ype setting and printing m achine, G. G. Allen . . . 427,947 
Typewriter cabinet. J. E. Davis . . . . . . . . . . . . . . . . . . . . .  427.841 
Ty peWrIter case, M. Ban croft . . . . . . . . . . . . . . . . . .  . . . .  427.954 
Typewriting mach i ne. E. M. Hamilton . . . . . . . . . . . . . 427.858 
TypewritinA" machine. C. R. Osborne . . . . . . . . . . . .. . .  427,791 
T y pewriting machine. G. G. Prentice . . . . . . . . . . . . . . 427.609 
Typewriting machine' S. S weet et al . . . . . . . . . . . . . . . .  427.637 
T y pewriting machine attachment. G. A. Goodson 427.680 
rP y pewriting machine attach ment. H. O. Hooper .. 427,688 
Typewriting machi ne attachment. W. W. Street . .  427,712 
Typewriti ng" machine attachment. C. I.J. Travjs . . . . 427,715 
Typewriting machine driving mechanism. G. W. 

N .  yost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.652 
Urn. coH'ee. H. Brunhau . . . . . . . . . . . . . . . . . . . . . . .  . . . .  427.735 
Vacua, apparatus for prodUCing and maintaicing 

h igh .  J. Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.792 
Valve geari ng.  R. G. V. Mytton . . . . . . . . . . . . . . . .. . . . . 427.7().j 
Valve. radiator. W. E. Wood . . . . . . . . . . . . . . . . . . . . . . . . 42S.031 
Vapor face bath. M. E. Stolp . . . . . . . . . . . . . . . . . . . . . . .  427.807 
Vaporizer. E. W. Parker . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . 428.054 
Vehicle seat. D. BI.hop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.960 
Vehicle spring. II. Brooks . . . . . . . . . . . . . . . . . . . . . . .. . . 4�7.665 
Veh icle wreuch. W. M. Chamberlain et al . . . . . . . . .  427.743 
Veterinary cutting forceps. J. T. Lee . . . . . . . . . . . . . . . 427.772 
Vinegar. apparatus for making. C. W. Shedd . . . . . .  427.626 
Waffle iron handle. E. H. Chesterton . . . . . . . . . . . . . . . 427.8:)5 
\Vagon seat and end /late. combi ned. IJ. Sahm . . . . .  427.61.8 
\V all  covering com position. R. B. & E. H. Marti n .  427.591 
Washi n g  machine, }j�. M. Colles Et al . . . . . . . . . . . . . . . . 427,745 
Washmg machine, J. W. Hamilton . . . . . . . . . . . . .. . . . . 427.859 
Washing machine. H. Hassenp6ug . . . . . . . . . . . • . . . .  427,861 
Washing machine. G. I.Jaube . ' "  . . . . . . . . . . . . . . . . . . . . 427.582 
Washing machine. L. Logan . . . . . . . . . . . . . . . . . . . . . . . . .  427.775 
Wash i n g  machine, W. I. McCausland . . . . . . . . . . . . . .  427.601 
Watch. H .  Albert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.6.53 
Watch ca.e pendant. F. G. �'axon . . . . . . . . . . . . . . . . . . . 427.751 
Watchmaker's staking tool and lathe. J. G. Rawls 428,020 
Water elevator, endless c h atn, R. P. Hufey . . . . • . . . 427.997 
Water m eter. F. B. G iesler . . . . . . . . . . . . . . . . . . . . . . . . .  427,852 
w.ater wheel, L. Middleton . . . . . . . . . . . . . . . . . . . . . . . . . .  427.885 
Water wheel. H. C. S l m p.on . . . . . . . . . . . . . . . . . . . . . . . . .  427.629 
Welding com pound. W. G. Clark . . . . . . . . . . . . . . . . . . 427.969 
Welding compound. H. S. McLeod . . . . . . . . . . . . . . . . . . 427.786 
\Yelding. elect.ric, C.  J.J. Coffin . . . . . . . . . . . . . . . . . . . . .. . . 427.911 
Well l in ing. A. Blackmon . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.728 
\Vheat scouring machine. H .  J. J.Jivergood . . . . . . . . . 427.585 
\V heel. See rt' u rbine water wheel. Water wheel. 
'V heel barrow spring beari ng, D. J. C. Arnold .. . . . . 421.655 
Whetstone holder. W. H. B rackett . . . . . . . . . . . . . . . 427.965 
W h iffletree plate. J. R. Moore . . . . . . . . . . . . . . . . . . . . . .  427.702 
Wind engine. T. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.911 
W i nder, darner, and spool stand, combined yarD , 

\v i�!i;::�!���·�: �'
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Windmil l .  W. J. Cunningham . . . . . . . . . . . . . . . . . . . . . . . .  £27,9.�7 
Windmill ,  J. E. Garcia-Sanchez . . . . . . . . . . . . . . . . . . . . . 427,84f) 
Window cleaner. P. H. O'Toole . . . . . . . . . . . . . . . . . . . . . 427.896 

Window screen s.  machine for drivtng guide rods 
in wings of, F. Leduc . . . . . . . . . . . . . . . . . . . . . . . . .  427.584 

\V ire. making seamless gold plated, C. R. Smith . . .  428,05G 
Wire stn t.cher. J. B. McNelly . . . . . . . . . . . . . . . . . . . . . . 427,787 
W oodwork i n g  machine. F. S. Madison . . . . . . . . . . . . . .  428.051 
W rench. See Monkey wrench . Vehicle wrench . 
Wringer. See Mop wringer. 
Y east cake. J. W. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . .  427.553 
Yoke, neck. S. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.949 

DESIGNS. 
Bottle cap. G .  W. H ahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.535 
J eweler's fi n ding strip. E. S. Dodge . . . . . . . . . . . . . . . . . .  19.834 
Lam p chimney, C. Hamm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.536 
r,l\mp chimney, J. McMurtry . . . . . . . . . . . . . . . . . . . . . . . . 19,838 

Perfume holder. H. Tappan . . . . . . . . . . . . . . . . . . . . . . . . .  19.843 
Register. V. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.839 
Spoon or fork h�ndle. A. G. Ro"ers . . . . . . . . . . . 19.S40. 19,841 
'l'ablc o r  stand. rustic, J. T. Holder . . . . . . . . . . . . . . . . . .  19,837 
Tableware, surface ornamentation of. II. C. 

Schrader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.842 

TRADE MARKS. 
A n tise ptiC astringent •• E. T. J ester & Co . . . . . . . . . . .  17.912 

Bal m having botb cosmetic and remedial q ualities. 
C. J .  Wil kins  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.908 

Blue. wash. J. De Fremery & Co . . . . . . . . . . . . . . . . .. . . . .  17.001 
Cigars. Mills & Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.005. 17,906 
Collar pad •• hor.e. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.mS 
Condensers, surface. jet. an d  other steam, F. M. 

W heeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.00'J 
Corsets, E. Schweinburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,907 
Desks. seats. and s1milar articles of school . office, 

and business furniture, ]f. W. D ickerman . . . . . . .  17,899 
Emulsions of cod liver oil . J. A. Magee . . . . . . . . . . . . . . 17.!l2O 
Gum. chewing. J. M. Clark & Co . . . . . . . . . . . . . . . . . . . . . .  17.S98 
Gum. chewing. Yucca Man ufacturing Co . . . . . . . . . . . . 17.910 
I.Jini ment, W. W .  Watkin s  . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,919 
Medical d rugs. W. H. Schle11'elin & Co . . . . . . . . . . . . . 17.9 17 
Medicine, blood purifying, Calloway & McClure . . . 17,89fj 
Medicine for kidney and heart diseases, K n ol1 & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  17.001 
Medicines. certain named. A. P. & M. I. Part ridge. 17.916 
Medicinal tonic. W .  Kalle . . . . . . . . . . . . . . . . . . . . . 17.91:l. 17.9H 
Parch mentized fiber, I{artavert M anufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,902 
Puzzle, wooden, C. R. Bai l e y . . . . . . . . . . . . . . . .  . . . . . . . .  17,894 
Remedy for nervous diseases. S. A. Richmond . . . . .  17,915 
Remedy for pulmonary diseases, A. M. Chase . . . . . .  17.911 
Roach powder. G. W. Collins . . . . . . . . . . . . . . . . . . . . . . . . .  17.897 
Salt. table. A. K err. Bro. & Co . . . . . . . . . . . . . . . . . . . . . 17.903 
Tobacco • •  rn ok in2'. J .  L. Engli.h . . . . . . . . . . . . . . . . . . . . . .  17.900 
Trimmings, as buttons. braids. linings. and buc-

k les. tailors'. Beckermann & Co . . . . . . . . . . . . . . . . . .  17,895 

A Pri n ted copy ot the speClficati'm and drawing of 

any patent in the foregoing J i st will be iurnishe1 from 

this office for 25 cents. In ordering please state " e name 
and number of the patent desired, and remit to 1\-1 unn & 
Co . •  361 Broadway. New York. 

CRnadian Patt�nt8 may now be obtained b y  the 

inventors for any of the inventions n amed in the fore
going list, provided they are simple. at a cost of $40 
each . If complicated, the cost will be a little more. For 
full instructi ons address Munn & Co., 36] Broadway, 
New York.. Other foreign patents may also be obtained. 

Insld .. Pair", each Insertion • • •  ,,:J centB a l i n e .  
Back Palre. ench i nllerti on - - - 81 .00 a l i n e .  

T h e  above are charges p e r  agate l ine-about eight 
words per line. This notice shows the width of the l ine, 
and is s�t in agate ty pe . }J ngravings may head adver
tisements at the same rate per agate line, by measure
ment, as the letter oreS8. A dvertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

U SE ADAMANT WALL PLASTER 
Den.e, and Ad. 
not check or crack. 

imcnerviiou.s to wind. water, 
It dries in a 

be applied in 
It is in gen-

�;;;iii;;g�usii';�:';i;;'d .f:l�f;:� for the 

Addres. ADAMANT M FG .  CO. 309 E. Genesee !'It., 
Syracuse, N.  Y. 

ICE-HO USE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for constrnction. Four 
engravings . Contained in SCIENTIFIC AMERICAN SuP ... 
P]�.KMENT, �9, Price 10 cents. To be bad. at this office 
lind of all newsdealers. 

Scroll Saws, H 
Circular 

�aw!l,Lathet; E .. Mortiller.. Ma.chinery. 
Mfg. 695 Water St . • Seneca Fal ls .  N .  Y. 

THE PHONOGRAPH.-A DETAILED 
descripti on of the n e w  and improved form of the pho
nograph just brought out by Edison. With S engrav. 
ings. Contained in SCIENTIFIO AMERIC_<\.N SUPPLE
MENT. No. 632. Price 10 cents. '1'0 be had at this 
office and from all n ewsd eal ers. 

SEBASTIAN, MAY & 
Improved Screw 

Foot &L A m  
Power ..... ...... �w 

ROC K D R I L LS 
AIR COMPRESSORS, 

MINING AND QUARRYING MACHINERY, 
Ingersol l - Sergeant Rock Dri l l Co. 

No. 10 PARK PLACE, NEW YORK. 
Send for Complete Priced Catalogue. 

��� 

SHIP CANALS IN l S89. -A PAPER 
by R. E. Peary. M .  Am. Soc. C. E .. giving brief data con
cerning every ship cana l c0mpleted ,  in progress and 
prOjected. Contained in SCIEj\'TI FIC AMRR1 CAN Sup
M ENT. No •. 7 a ii  and "36. Price 10 cents each. To be 
had at this Office and from all newsdeal ers. 

R E M I N CT O N  
Standard Typewriter. 

F o r  Fifteen Years t. h e  Standard, and to-day the mo�t 
perfect devel opment of the writ i n g  mach ine, em bodying 
the latest and h i gh e�l achievements of inventive and 

�r�;'
h
e�!��] thk�il �t�X; ��g ��ptt�) ��n���t\�� every im .. 

Wyckoff, Seamans & Benedict, New York. 

53 PRINTING PRESS. �r�nrn:.ou� ��� 
logue for two stam ps. Kelsey & C o ���r�Jen ,cc

a
o��: 

HERTZ'S EXPE RIM ENTS. -A PAPER 
by �lr. Jonbert. describin g- SOHl C experiments of bis own 
to verify the celebrated o n c s  of Mr. H. l l ertz on the in
tervention o f  th e (�xternal nledium i n  electrical pbe .. 
nomena. With 2 figures. Cont.ained in bCI.F. NT I FIC 
AM ERICAl\T S UPPLEMENT. N o. 734. Price 10 cents. 
To he had at this office and from all newsdealers. 

OIL WELL SUPPLY CO. Ltd. 
91 &; 92 WATER STREET, 

PittsbUr gh, l'a .. 
Manufacturers of everything needed for 
.A.�TE I5I Z .A 1V �ELLIS 
for eith er Gas. O i l ,  "\-Vater, or M ineral 

Te8ts. B u i l ers. Engines. Pipe, 
Cordage. lJriJIiIl.l! Tools,  etc. 

Il lustrated ca!al ogue. price 
lists a n d  d i scount sh eets 

o n  reQ nest. 

r C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season .  The air is kept dry and pure through .. 
out the y ear at a temperat.ure of from 3(� to 36°. Can .. 
tained in S('IEsTllnc A.:\t ERICA !\T SUPPLEME�T No. 1 1 6. 
Price 10 cents. To be had at this office and of all new .. 
OOaiers. 

ARTESIAN 
Wells, Oil  and Gas Wells, drilled 
by contr'act to any depth, from 5C 
to 3000 feet. 'Ve also manufacture 
::�:gf��g c���:tei�fni:���r:� 
able HorBe Power and Mounted 
Steam Drilling Machines for 100 to 
r,oo ft. Send 6 cents for illustrated 
catalogue. Piel'ce A l' t c s i a u  
a n d  O i l  W e l l  S u p p l y  C o  .. 

80 Beaver Street. New York. 

AN EW CATA LOC UE 
V A L U A��PA P E R S  

Contained i n  SCIENT I FIC AMERICAN SUPPLEMENT, sent free of charge to any address. 
ilJ UN N  & ( � I I  . . 361 Brondway, N e w  York. 

ELECTRIC ITY. LIGHT AND H E A T .  
-A lecture b y  Prof. C. F. Brackett. delivered before 
the New York Elect r i c  C l u b --Facts about electrical con. 
ductors. Prodnction of electric ligh t  i n  the cheapest 
fg:;

i���c�:�'n���l� �i��fA���c�e�riI�rz��ie���
etei��J: 

ments. Contai ned in SCIENTIFIC AMERI CAN �UPPLE .. 

f::.f�t �Ii'i� o�� �::g g�:,. al��C:lge�Y��:. each. To he 

STEEL TYPE for TYPEWR ITERS, 
Stenc i l s ,  Steel Stam ps, Rubber 

and M etal Type Wheels .  
New Y01't, S t e n c i l  Worlu�, Mfl's. 

100 Nassau Street, New Yorlt. 

ARCHITECTURAL BOOKS. 
Useful ,  Beautifu l ,  and Cheap ,  

�Po any person about t o  erect a dwelling housc o r  sta
ble, eit.her in the country o r  city. or any bUi l der wishing 
to examine the l atest and best plans for a churcb . schoo] 
house, club house, or allY other pul)1ic huilding of high 
Or low cost, s h o u l d procure u com pI pte set of the ARCHI .. 
TEC'l'S' Aj\'D BUILDE RS' ED 1 'l I O X  of tll p.  SC I E X T I FIO 
AMERIC A N .  

T h e  information t h e s e  v ol u m e s  contain renders the 
work almost indi spensable to the architect And bu i l der, 
and to perSOn s about t o  build for themselves they will 
find the work Sll2"gPstl \'e and most useful. T h ey �ontain 
colored plates of the elcvati on. plan , and detai l  draw
ings of almost every c l ass of buiJ ding. with specitlca_ 
tion and approximnte cost. 

Eight bound vol u mes are now ready and may be ob
tained, by mail, direct fr(. m the publishers or from any 
newsdealer. Price, $·? ()O a vol u m e .  Stltch f' d  in paper 
covers . Subscri ption price.  per annum, $2.50. Address 

and remit to 

MUNN & CO., Publishers, 
36 1 Broadway, New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



MAY 3 1 ,  1 890.] 
Founded bV MatluJw Carell, 1785. 

H E N R Y CA R E Y  BAI R D  &. CO. 
Industrial Publishers, Booksellers, and Importers, 

81 0 Waln nt St .. Philadelphia. l'a . . fT. S • .  -t. .  
IlY"Our new and Revised Catalogue o f  Practical and 

ScientifiC Books, 86 pages. Svo, and our other Catalogues 
and Circulars. the whole covering every branch of Sci .. 
ence applied to the Arts, sent free and free of postal'{e 
to any one in any part of tbe world who will furnish h is 
address. ------�------------------

ELECTRICAL BOOKS 
R E C E N TLY P U B LISH E D. 

Electric Light Install ations and Management of 
A(�cumulator8.-A Practical liandbook. By Sir David 
Salomons, Bart . •  M.A .  5th Edition. Revised and �n
larged ,  with 100 i l lm�trations . . . . .  . . . . . . . . . . • 0 • • • • • • •  $1.50 
.. To bay that t.his book 18 the best of its k ind would be 

a poor compliment, as it is practically the only work on 
a.ccumulators that has been written . " -Electrical Ileview. 
E l ectrical Instrumen t-Making for A m ateurs.-A 

Practical Hand book. By 8. R. Bottone, Author of 
H rl'he Dynamo," etc. With 60 i l lustrations. Second 
Edition . Clotb . . . . . . . . . . . . . . . . . . _ _  . . . . . . . . . . . . . . . . . . $1.20 

E le(·tric Bells  and A l l  About Them.-A Practical 
Book for Practical Men. \Vith more than 100 illustra
tions. By S. R. Bottone, Author of " 1.'he Dynamo ." 
.. Electrical Instruments for Amateurs," etc. 1889. $1 .20. 

Electricity in Our Homes and \Vorkshops .-A Prac. 
tical 1.'reatise on Auxiliary li:lectrical Apparatus. By 
Sydney �'. Walker. With many i l lust rations. 1889. $1.50. 

Electrical I n " uence Ma('hines.-Containing a fun 
account of their historical development and their mod
ern Forms, with instructions tor making them. By 
John Gray. B.Sc. 1800 . . . . . . . . . • . • . . . .  _ _  . . . . • . .  _ _  . • • .  $1.75 

Practical Electrics. - A Universal Handy Book on 
Everyday E lectr!cal Matters, incl uding Connections, 
Alarms. Batteries, Bells, Carbons, Induction, Inten_ 
sity and ReSistance Coils, Dynamo Electric Machines, 
Fire Risks, Measuring, Microphones, Motors. Pho
nographs, Photophones, Storage, and 'l'eleph ones. 
188!I. . . .  . . . . . . .  . . . . .  . . . . . . . . . .  . . . . . . .  . . . . . . . . . . .  . . . . $0.75 

Practical Electricity. - A Laboratory and l.ecture 
Course for Drst y ear students of Electrical Engineer_ 
ing, based on the practical definitions of the electrical 
unit�. By W. E. Ayrton, F. H.S. W ith numerous illus-
trat i o n s. Fourth Edition . 1889 . . . . .  . . . . . . . . . . . . . . .  $2.50 

lir' Send for Special Electrical Book Catalogue. 
MUNN & CO . , Publishers of the SCI. AM .. 

361 Broad way, N e w  Y o r k .  

FO R SA L E. 
Owing to dissolution of partnership. 

O.  H. DE LAMATER & 00. 
have closed their extensive manufactory a t  the 
foot of West 13th Street, New York. disposed of 
Hot Air Pumpiug Engine and Steam Pump busi· 
ness to the DE LAMATER IRON WORKS (incorpo
rated 1889), and to close out the remainder. offer 
for sale a very desirable lot of 

L athes, Planers, Drilling, Shaping, Slot
ting, Boring, Cutting Off. Nut Tap

ping, Bolt Cutting, and Milling Ma
chines, Gear Cutters, Emery Tool 

Grinders, Screw Machines, 
Vises, Lathe and Planer 

Tools, Drills, Taps, 
And a variety of 

Small Tools, Boiler Punching and Shear· 
ing Machines, with lot of Small Tools, 

Anvils, Sledges, Tongs, 
Blocks, Rope, Bolts, Nuts, "rashers, Packing, Pipe� 

Fittings, Brass Val yes, Bar Iron and Steel . 
Steam Hammers, and three Rider 

Cut·off Engines. 

FORE IGN PATENTS 
THE IR COST REDUCED. 

The expenses atteDdir..� tne procuring o f  patentl t n  
most foreign countries having been considerably re
duced the ob!'ltacle of cost is no longer in the way of a 
arge proportion of our :Inventors patentlng their inven

tions abr-oad . 
{; A N A D A .-The cost of a patent In Canada Is even 

less than the cost of a United States patent , and the 

former Includes the ProVInces of OntaritJ. Quebec, New 
Brunswick! Nova Scotia, British Columbla, and Mani
toba. 

The number of our patentees who avail themselves of 
the cbeap and easy method now offered for obtaining 
patents :ln Canada is very Ia,rge, and is stead ily increas

ing. 
ENGLA ND.-Tbe new Engllsb law, which went into 

torce on Jan. 1st. 1885, enab es parties to secure patents 
in Great Blitain on very mOdf!rllte terms. ABrltish pa
tent includes England , Scotland. 'Vales, Ireland and the 
Uhanne l Islands. Great Britain is the acknow;edged 
financial and commerCial center of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
iIt En�lana as his United States patent produces for 
him at home . and the small cost now renders it possible 
for almost every patentee in th is country t.o secure a pa
tent in c.;reat Britaiu. where his rights are as well pro
jected as In tbe United States. 

OTHER C O U N 'l' R IES.-Patents are also obtained 
on very reasonable terms 1n France. Belgium, GermanYt 
Au-tria, Russia, Italy. Spain (the latter includes Cuba 
ana all the other Spanish Colonies), Brazil. British India 
Austral ia. and the ot'ner British Co l onies . 

An experience of over FORTY years has enabled the 
p u blishers of l.'Hfl'; Scn.:NTIFIC A':UEHICAN to estalJIisb 
competent and trustworthy age�cies in all the principal 
foreign countries. and it has always been thp,ir aim to 
have the business of tbe r clients promptly and proper. 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
ot all countries, including the cost for each, and othe 
information useful to persons contemplatmg the pro .. 
curin� of natents abroad. may be had on application to 
this office. 

M U N N  & t·O .. Editors and Proprietors of THE SCI. 
ENTIFIC AMERICAN, cordially invite all persons desiring 
any information re : ative to patents, or the -reltistry of 
trade-marks, in this country or abroad . to call at their 
offices� 361 Broadway. Examination of inventions, COD
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address. MUNN & CO .. 
Publishers nnd Patent Solicitors. 361 Broadway, New York. 

BRANCH OFFICES : No. &'22 and 624 F Street, Paclllc 
Buildinl!. near 7th Street. Washingt,on, D. C. 

A ·  -t/ E S  N E W &:. S E C O N D  H A N  0 -
lL MA V P E WR I TE FI,  A L S �  RENTED;  -1-""""" �<,C"� 
AT/ ONA"- T c X CHANGE J AN YWHERE I N '"� / ,-s;,-< ') TYPEWRITERS � '  B O U G H T  $ 0 1.. 0 A N D  "G t O .  

, XZOO LASALLE Sl CHICACO . N EW CATA LOG U E  CN A P P L I CAT I O N  

---'-' '' T H E  U . S . I'Er OUR c "� e L::: 

BASE BAL L. - A D E SCRI PTION OF SAVE BELTi N G !  Satara Be l t  Dressing the great national game of the United states, by an 
English writer. J no. Ne'Vton Crane, with diHgram of 
the field and 7 il lustrations of players. Contained in SCI' 
EKTIFlC A?rH�HICAX SOPPLH:M H:NT, No. 693. Price 
10 cents . To be had at this office and from all news
dealers. 
-------------------------

W E  M A K E  A L L  K I N DS O F'  

PHOTOGRAPH IC OUTf iTS f OR  AMATEURS I 
Send for our N e w  I l lustrated Catalogue and c:opy of Modern Photography. 

' ROCH ESTER OPTICAL CO • •  
1 8  AQU E DUCT ST., ROCH ESTE R.  N .  V.  

DRY AIR REFlUGERATING MACHINE. 
Descrivtion of Han's improved horizontal dry air refrig. 
erator, designed to deliver about 10.000 cubic feet of 
cold air per bour, when running at a speed of 100 revolu
tions per minute, and capable of reducing' the tempera. 

����Y!:;I:�O:;d ��d�Ooei���tio�
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diagrams illustrative of its performance. (!?ontained in 
SCIENTIFIC AMERICAN SUPPLEM.l<�NT. No. 2SS. Price 
10 cent.. fo he had � this Office and from all news
dealers. 

ASBESTOS Fi re Fe l t C overi ngs, 

. 

Packing� t Sneathingst &C. 
The CHALM E R S·SPENCE CO., Mfrs. 

:»9 & 6 1  Liberty !Street, New Y ork. 

SAVE POWER ! 
SAVE LABOR ! 
SAVE M O N EY ! 

is acknowledged abs01utely the 
best preparation of the kind on 
the market. Satara Belt Dressing 
preserves belting. at the same 
time rendering possib le the run
ning of loo�e belt8 and doiI.g away 
entirely with slipping belt.� . Man
ufactured by IJ��I\"NOX & BRIGGS, 
Leather Mfrs., Haverhil l , Mass. 

S1'EVE N S  PAT E N T  

FI RM JOINT CALI PERS 
OUTSIDE. No. 56 A. Price List.-Per pair, 

3 inch. $0.85 1 6 Inch, $0.65 1 10 inch, $0.85 
4 " 0.'15 8 .. 0.75 12 " LOO 
5 "  0.55 

Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges. Depth 
Galla-es, and Fine Machinists' Tools. 

\I1r Illustrated catalogue free to aU. 

.T. STEVENS ARMS & TOOL 
CO • •  P.O. Box 280, Chicopee Falls,Mass. 

Barnes' New Sensitive Dril l 
Has These Great A dvall tage. : 

cr'!;��eS.f';,"rd n'f�r:i�I��� Sf�S��IIW�, boer H:; 
motion reversed, without stovvi 1Ia the ma
chine or shifting belts. More or less driv-
;�gt��w:i��a::f

b�b���i'? ;� t1
h
e
e n�l�lr:P���hee 

work may demand. 
W . .... & JNO. BARNES CO" 

1999 Ruby St.,  RockfOl'd, Ill. 

I�!r��ro
O
cIJ-:�;�����rn�nlt���f yr�v:�����

o�r� 
fected, details worked out, drawings made. Repalrs. 
Circulars sent. Small private workshops fitted w ith 
lathes and complete outfits of tools to let by the hour, 
day, or week, to inventorR for experimenting. 

A. J .  WEED & CO., 106 Uberty Street. New York. 

USEFUL BOOKS . 
Manufacturers, Aj!rIculturists, Chemists, Kngineers. l\le

chanics. Builders. men of leisure, and profe�sional 
men, of all classes. need good books in the line of 
their respective cal l ings. Our post office department 
permits the transmission of books through the mail� 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
ditrerent subjects, has recently been published for 
free circulat ion at the office of this paper. Subject.s 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to tbem. Address, 
M U N N  & CO . .  361 IIrondway, N e w  Yo .. l, . 

C E L E B R AT E D S U T T O N  R I N G P A C K I N G . 
I'IO"ECO  0U8BER PACKING P O S I T I V E LY AN Tf F R I C TIO � . S  PEC IAL LY E N D O P S E D  F O R  H I G H  S P E E D  ENG I N E S  

1\ LAJ.. .o.. S E N D  F O R.  3 A M P \..� p /l,�K"Gr A..1l0 PART1 C \J LAR<; 1 0  E R I E  R U B B E R  C o  E R I E  pA U . S A .  

H A N C E R S, 
C L U T C H ES. 

PROGRl<:;�S M A CH J N I£  'W O R K ."  
A... &; F. EEO""VVN. 

44 ::E=-ark. ::E=-1aoe. lST . y- . 

FAM I LY I C E  MACH INE Making I.to IS I])s. I H OW TO MAKE DYNAMO · ELECTRIC 
. by operatIOn.PrICe 

I M
achines.-By Gen. M. Hopkins. With drawings to scale $10 to $185. L. Dermlgny, 126 West 25th 8t., New York. and full directions for constructing dynamos of different 

----- sizes. rl'he smal l machine is intended tor experimental 

K E E P C 0 0 L ' ' purposes. ,"ViJ I heat from 4 to 6 inches of platinum wire. 
produce the electric light, decumpofle water rapid ly . • magnetize steel, ring a large gong, give powerful shucks. 

CI�ARK'S �r:�:��)�
n
1����s�;��iI'S�
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Light . Runn i ng Ventilating �h��e
a
��o�!!'s !:�

i
�� Jg-�:;Jre 

e
l���is ���ri�''io';e�f�i F.A..N"S. arc light. Can be arranged as a series, shunt, or com

Adapted for Ventilating and Dry
ing of every description. 

Uatalogue free. 
GEO. P. CLABK, Box L, Wiudsor Locks, Conn .  

Ag-ent, 744 B'way, New York. 

CHICAGO NICKEL WORKS. 
MANUFACTURERS OF 

Sohn's Patent Foot Rest, And Other Meta lSpecialties. 
We make a speCialty of manufacturing 

���Rn�r:cc���J!ne1����:t;-�e ar;�::t 
�����t����gnw�6:; ������rit�t��:t: rious patents for manufacture and sale. GHIICAI60 I� ICIKEL WORKS. 93 &96 E. Ohio St. Chicago 

2nd � MACH INERY H 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

i PHOTOGRAPHY MADE EASY, 
���k��al��'u;������E:r:te;r:::d 
best work on the subject, thoroughly practical and clear. The book of alI oth
ers for the amateur and professional. 
New processe8, hitherto unpublished. Writes an eminent photographel ,"Y our 

""""'"'="""::.-'"' �lt::rlI1����tn°s�
ur

S:nid �:;ia������r� 
�:!'��)!rpt �n';.l'c��V';:;��5.J"J�NC�ti'Lfli�5soW 8'O",!.1 Publ1�her8, 66 State Street, Chicago. 

pERFE�;WSPA.!:!� 
I L E 

The Koch Patent E'lle. for preservin" newspapers, Mag. az1nes, and pamuhlets, has been recpntly improved and 
price reduced. Subscribers to the 8C[ I�NT IF I C  A M fl� H I 
CA N and SC IE:\TIJ!'IC AM EhlCAX SUPPLE.M �:NT ca.n be supplied for the low price of $1 .50 by mail, or $1.2.0 at the 
office of this paper, Heavy b01.rd �ides ; inscription 
.. SCIENTIFIC AMERICAN " in "i1t. Necessa ry for 
every one who wishes to preserve the paper. Address 

M U N N  & CO .. Publishers SCIENTIFIC AMERICAN. 

N AT::J:C>N AL 
STEEL 

TUBE CLEANER 

pound wound machine. Can be run tor a short time by 
two or four men. H.equires one horse power for con
tinued running. Be!::t. engravings of dynamo ever pro
duced. Detai l s  of every part �hown. \Vinding of l-\.nna
ture and field magnet plainly i l lustrated. Any  intel
ltg-ent person with the aid of these dl'Uwings and instruc
tions may make useful , durahle, and etfective machines. 
Contained i n  SUPPLEMENT 600. Price 10 cents. 
MUNN & CO., PUBLISHEItS. 361 Broadway, New York. 

Truss Boop Driving. 

Barre l ,  Keg, Hogshead 
AND 

STAVE MACHINERY. 
Over 50 varieties manu· 

factured by 
E. &. B.  Hol mes, 

BUFFA l.O, N .  Y. 
ALSO A FULl, LINE OF WOOD WORKING MACilINERY. 

I LIME SULPH ITE MANUFA C TURE 
In the United �tates.-A paper by Maj. O. E. M idmel is, M. Am. Soc. C.E. describing the flrocess of manufactur
ing cellu lose , for paper making'. throu�h the use of bisu]
phtte of lime or magnesia ; followed by a paper on the 
chemi stry of the pH)Cess, by M. L. Griffin , M .A .  Con
tain�d in SC I E:\TII<'IC AMERICAN SU I 'PLEME\:T, Nos. 
1 a 3  and 1 3 <1 .  Price lU cents each. '1'0 be had at tbis 
office and from a l l  newsdealers. THE BEST LI M E  KILN KN OWN 

c. D. PAGE, Rochester, N .  \' .  

DE AFNESS &. HEAD NOISES CURED b)' 
" Peck's INVISIBLE TUBUL�R EAR CUSHIONS. Whispers heard. Com· 

fortable. SuccesI'ful where all Remedies :rAIL. Ills. book&:; 
proolstree. Address 1'. HISCOX, 858 Broad"a,., Ne" York. 

RANKS THE HIGHEST 
Endorsed by the be,t Engineers. 

CHAl M E RS · SP E N C E  CO. 
Office, 69 Liberty iStreet, Works. 419-425 E. Eighth St.,New York 

PROPO S A LS. 
P I ·OIJOsa l !oJ  for �fa('hinery a n d  M a (' h i n e  Too l s  for 

t h e  l! . �. I\av,,' Y ard , M O l'e I s l a n d .  ( : n l i fol"ll ia . 
1\1ay 1 9 .  1 890 . �  Sealed proposa}8, endorsed .. Propo�a-tS 
for Machinery and M achine 1'ools, for the Mare J sland 
Navy Yard. to be opened June l7. 1890," will be rec('ived 
at the Bureau of Prov isions and Clothing, Navy Oepn rt
ment. \Vashington . D. C., until 12 o'clock noon,  J une 17 .  
1800, and publicly opened immediately thereaftel" to 
furnish at the Mare Island Navy Yard , one universHJ 
milling machine, one horizontal boring machine. om' 
Saunders pipe machine, one pattern maker'S lathe , Hlld 
one iron p laning machine .  BJank forms of proposals. 
containing specitlcations, etc . . will \"Ie furnished on ap
plication to the Bureau, the commandant, Mare island, 
or the Navy Pay Office, San Francisco. Cnl. The articles 
must in all cases conform to the Navnl stnndard and pass 
the usual Naval inspection. The Department reserves 
the right to wn1ve defect!'! or to reject any or all bids 
not deemed advantageous to the Government. 

THOS. J .  LASIER, Acting Uliie! of Bureau. 

N O W  R E A D Y .  

B y  GEO. M. HOPKINS. 
• 

740 Pages. 680 I l l u strat ions. 

P R I C E ,  by m a i l ,  postpa id ,  • • •  , $ 4 .00 

SEND for FREE I LLUSTRATED C IRCU LAR and 
Table of Contents .  

M U N N  & CO . ,  Pu b l i s he rs, 
�Uil'f l)£ �llilt cStat�tmt �UU)rrit�Uf 

THE G I R ARD H Y DR AULIC RAIL WAY. 
-Description of a railway which bas excited much tech
nical interest in Europe and Amer ica . and which threat .. ens to revolutionize both the method and speed of travel ing, when t.he expense of laying the line shall have been brought wtthin mocerate limits. With 8 figures . 
Contained in SCIENT IFIC AMERICA;..' SUI'PJ.I'�MENTt 
No. 11 1.  Price 10 cents. To be had at this office and from all newsdealers. 

M O D E L  M A K ERS··M AC H I N I STS . 
Wanted. An estimate on an Autom a tit� IUochlne to manufacture a Small Bent \Vire Novelty, For part.ic_ 
ulars, address N. Y. & L. L. It. Co .. l!l lfast Ifith St., N. Y. 

FOR SALE Patent No. 423,620, Improved Band 
• Cutter a.nd Feeder for rl'hreshing 

Machines. Simple and durable. For further particularst 
address WILLIAM PLOWRIGHT, Blandinsville. Illinois. 

FOR SALE AT A BARGAIN I 
The plant lately owned by the Sagamore Manufactur. 

��sfs�rri�a�f!M!t�h�i��l�h�)�)e wT11�
t
i��;)I;'!l�1'J��T O�dn\,e��l� tng Machtnery, a Large �'oll ndry with complete outfit, 

Steam Engine and BOiler. 8torehonses. et c. l.ocated on 
the Boston & Albany Rail road at N ivervil le, N. Y. (Kin. 
derhook Station, near Al bany) . Rai l road track runs 
into the works. :H'or particulars enquire of the 

FARlllERS NA'l'IONA I. BANK, 
F. C. HAVILAND, Cashier. Hndson, N. Y. 

T� Scientifi c A merican 
PUBLICATIONS FOR 1 890. 

--0-
The prices of the different publications in the United Statest Canada, find Mexico are as follows ; 

H A T t;;S BY !I!AIL. 
The SCientific American (weekly one year $.).00 
The SCientH1c American Supplement (weekly) , one 

year. 0.00 
The SCient. ific American, Spanish Edit ion (monthly) 

one year. 3.00 
The SCientitic American, A rchItects and Builders 

Edition (monthly),  one year. . 2.50 
COMBINED HAT�]S. 

Tbe Screntlfic American and Supplement, • $7.00 

The SCientific American and Architects and Build. 
ers Edition t • .. • b.OO 

The ScientifiC American, Supplement, and Archl. 
tects and Ilui lders Edition. .  • . • • 9.00 

ProportiO'lUtte Rates for Six Months. 

o?e��:�����.,j°
g����: �����f'ii,f��de;t�r

it by po,ta,1 
MU N N  & CO •• 361 Broadway. New York. 

W 0 R K I rI G M O D  E L S &. L IGHT  MAC H I N ERY .  I NVENT IONS OEVE L O PED .  S e l1 l l for M o d e l C i r c u la r. J o n r, s  B r o s .  E C o  .. C i n !t i . O .  
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Inside l» olle, each i usert i o n _ • _ .,. � cents a l i n e .  
U a c k  I-- alre. ench i ll l!l � r l i o n  • •  - SI .OO a nne. 

The above are Char,l!e8 per a.lZate hne- -ahout eijlht 
words per l i ne. 'rhis notice shows the width of the line, 
and is set in a�mte type. En�ravingB may head adver
tisements at the same rate per agate line. by measure
ment, as the Je t ter press. Advertisements must be 
received at publ ication office as early as Thursday mom
i nj;! to appear in next issue. 

Victor Eicyoles I 
For pleasure, business. recrea

tion, and for anything you 
could use a bicycle for. 

V I C 'I' O R S  A RE BEST I 
Send for catalogue. 

Overman Wheel Co., Makers, 
Chicopee Falls,  Mass. 

T H E  COPYING PAD.-H OW TO MAKE 
and how to use j with an engraving. Practical directions 
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letter to the pad i how to take otI copies of the letter. 
Contained in SCIENT I ]'IC AMERICAN SUPPT�EMENT, No. 
43!Oi. Price 10 cents. For sale at this oftles and by al l 
newsdealers in all parts of the country. 

COMPTOMETER 
All Arithmetical problems are 

solved rapidly and accuratel y  by 
the Comptometer. It is oper.ated 
by keys like the typewriter and 
gives entire relief from mental 
strain. It is the only machine 
on which addition can be per
formed faster than with the pen .. 
('i I .  and is adapted to all COIn
mercial and scientific computa· 
tions. 

H We feel that we could not do Without it. without 
causing us great inconvenience. "-GEo. L. CHASE, P" 'es
ident .Ha rtlo )'a Fire Insul'a nce Co. 

.. I t  not on ly does the calculations many times quicker, 
but it also saves time in not having to write down the 
numbers for calculation."-Dro DANIEL DRAPER, Ph .D. 
Dtrectm' },[eteorological Obser'1.Jatory,Cent'l'al Park, !\'ewYork 

U I find it invaluable in adding up long columns of fig-
���r
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Refin ing Co. 

. .  This bank purchased a Comptometer of the �"elt & Tarrant Mfg.Cu • . and have used it for the past year in the work of adding long columns of figures. It has proved 8 valuab l e  help, and we would not like to be without it. " W. A. SHA "r. i.'ashif' r  o f  t h e  ].Ierchants' and ltfanujacturers' 
l{a t i o n (ll  Ra n k .  P'ittsb ltJ'gh , Pa. 

Send for ci rcular. FEL'r &; TARRANT MFG 
CO . . Ii� Illinois Street. Chicago. 

• 

T H E  S T E A M  E -X G I N E ; ITS PRI N C I-
ples, it51 development, its futUre and perfection.-A pa .. 
per by E. N. Dickerson, giving an outlme of the history 
of the �team engine, and discussing the principJes upon 
whleh It operates and which limit it. capacity. With 2 
figures. Contained in S{TENTIFIC AMER ICA N SUPPLE
MENT. No. 686. Price 10 cents. To be had at tbis 
oftlce and from all newsdealers. 

��Iir Lathes ,  Chucks ,  
A N D  TU R N I N G  TOOLS, 

Of all Stand.lrd llIakes. 
Send stamp for lIIu.trated Cata

logue. 
WM.  P. W A LTER'S SO NS,  

1233 Market St.. Philadelphia. Pa. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

AT.L LOADED WITH 
Tl'ansparent 

Films. 
For sale by all Photo. Stock Healers. 

TH E EAST M A N  C O M PA NY, 
S end  for Catalog«e. RUCHESTER, N. Y. 

THE TEACHING OF SCIENCE.--
Report of the British Association Committee appointed 
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SO I E " �' I FIC AMERICAN SUPPI,E"ENT. Nos. ,.34 and 
,.31i .  Price tan cents each. To he had atthis olllce and 
from allnews dealers. 

PAT E N TS !  
M ESS I{S. MUNN & co., in connection with the pub;l. 

cation of t he SCIENTIFIC' AMERICAN, continue to ex
amine i mprovements, and to act as SOlicitors of Patents 
for Inventors. 

In this line of bUsiness they have had fm·tY·01te yea"B' 
:!xperience, and now have ' U nequaled .faci1�;ti-£'s for the 
preparation of Patent Drawings, �peciflctttions, and the 
prusecution of A ppl icatioDs for PatentR in the United 
States. Canada. and ll'oreign Countries. MessTR. MUnn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, AssIgnments. and Reports 
on lnfring-ements of P�tents. A l l  business i ntrusted to 
-&hem is done with speClal care and promptness, on ver:;r 
reasonable terms. 
t:nrn
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cllll'e them : di rections concerning Labels, Copyrights, 
Designs, Patents. Appeals, Reissues, Infringements. As
signments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. free ot charge. a Synopsis of Forell<n Pa
tent Laws. showing the cost and method of hecuring 
patents in all the principal countries of the world. 

M U N N  &: C O . ,  Solicitors ot· Patent., 
301 Broadway. New York. 

BRANCH () �· �'ICES.-No. 622 and 0'24 �' Street, Pa
oltl" Building, near 7th Street, W "shir,gton. D. C. 

; ;=� THE F RE D' K  C R A N E C H EM I CAL C O  . 
b , :N ;- _ " S H O R T  H I L L S , N .  J .-BOX 9 1 A� �'##�o" �� - M d!b-� Z A P O N S .  B R U S H 8< D I P. L A C QU E R S.VAR N I S H .  S H E LLACS BLACKS. B R I LL IANT & D EAD � � ' '''''''''''''''-;;;'''"'� J APAN S A I R  DRYING . E N A M E LS , T R A N S PARE NT. FOR M ETA L AND W O O D .  PROO F AGAINST 

�1I!!i11I!,1_� A C I D S  A N D  A L K A L I E S . - WR I TE FOA CATA L O GUE .-

A. I!lnbstitute for Coal or Coke. 1 00 Gal lons of Oil against �,400 Pounds of' Coa l . 
A SYST E M  F O R  B U R N  I N C  C R U D E  P ET R O L E U M .  

The best practical results obtained by the manufacturero of Steel, Drop.Forglngs. Brass Works, 
Bolt and Nut Works. and many other branche& of commerCIal product. . 

We invite proposals and will give estimates for the alteration or construction of )yorks under our 
system. 'J'H E  S'l' A N D A R D  O I L  F U EL BURNER CO. , Fort P l m n ,  N .  Y. 

WORKING MODELS W� ::P��
i
O����� 

Inventions developed. Accura.t� and intricHte ,!ork 
a specialty. N. ERLANDSEN. 10'1 RlvlDl!ton St .. N. Y .  

SAWS Wanted 00.000 Sawyers SAWS a n d  Lumbermen t o  
send ns their ful l address for a copy of Em-

A erson's pr Book of �A W S .  We are first A to introduce NATURAL GAS fol' heating and 

W
tempering Saws with wonderful etIect up-

W on improving their quality and toughness, 
enabling us to reduce pri ces. Address 

S S E1U ERSO N ,  Slll T 'I'H & C O .  (Ltd.), 
Beav er F a l l s ,  Pa. 

The CHAN DLER 
WATER M OTOR 

Works well on I.ow and Hilrh 
Pressures. 

Single, Duplex. Triple, and Quad
ruple Automutic I'I S'l'ON MO. 
Ttl RS, adapted to ,,!! clas.e� oj 'f.I}(frk. 

Send for Circulars. 
W M .  H. LOCK,  Buffalo,  N. Y. 

Catalogue free. Address Typewriter Department, 
l'OPE MFG. CO., Boston, New York, Chicago. 

THE PENNA. DIAM O N D  DRILL &. MFG. CO. 
BIRDS BORO, PA.., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour MIII Rolls Ground and Grooved. 

GATES ROCK A ORE  BREAKER 
Capacity u p  to 150 yards per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Send for Catalogues. 
CAT E S  I R O N  W O R KS 30 C So. Clin�IH��AGo. 

215 Franklin St .. Boston, Mass. 

THB AM�nI�AH BELL TELEPH�HE ��. 
95 M I LK ST. ,  BOSTON,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No.  1 86, 787. 

The transmission of Speech by all known 
forllls of Electric Speakin g  Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its l icensees responsible for such 
unlawful use. and all the consequence! 
thereof, and liable to suit thprefor. 

- T O O L  A G E N T S  WA N T E D 
:11 every S H OP Ill. the U n l teQ  S t a t e s. - S�ncl l0 < jar Catdogue ...s ta t ionery (; c  -"_ -HE FINEST OF MECHANICAL TOOLS A SPECIALTY. 

C. B.JA M ES. Sa L A � E  S T. C H I C A G O, 

Hoskins' Patent Hydro-Carbon 
B L O W- P I P E  
A N D  AS llAY F U R N ACES. 

:ae�g�e, :c��6�rcaE���� 
able. and aul omatie. 

Seud for Price List. 
W. Hoskins. 81 S. Clark St .. 

Room 00, Cblcago, Ill. 

J E N KI N S  B R O S .  VALVES ! 
J EN K I N S BROS., 71 John St .. N. Y.; 105 Milk St., 

Boston; 21 North 5th St., Phlla.; M Dearborn St., Chicago. 

The MOTOR of 19th CENTURY. 
n��t �';.�

s
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No lfire ! No Steam ! No Ashes ! 
No Gauges ! No Engineer ! A per
fectly safe Motor for all p1act!s and 
purposes. Cost oj operation about one 
cent an hour to each indicated horse 
power. For C irculars. etc., address 

lI.onomy, Renllblll iy, Charter Gas Engine Co. 
Simplicity, Safety. P. O. Box 148. � ter l i n K', I l l .  

ON GAS ENGI N E S. - A VALUABLE 
paper by E. Delamare-Debouttev!Ile. touching upon the 
history of flas motors in general. and describing in de
tail the " Simplex " engine Invented hy t.h e author and 
Mr. Malandln. WIth 23 figures. Contained in SCI>:NTIFIC 
AM "RICAN SUPPLEMENT. Nos. ,. 1 1i  and ' 1 6. Price 10 
cents each. To be had at this office and from all news
dealers. 

'V A.N" DUZEN" 
CAS " CASOLINE ENGINE 

OPERATED with COAL 
and OTH ER MAN U FAC
TURED GASES A N D  

GASO LI N E. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 
VAN DUZEN 

" Gasoline Engine Co. 
E.. 2d St. , Cineinn.ti. O. 

THE " A L L A RD " SPIRA l. SCREW D R I VER 
Screws are turned in by pushing the driver. 

$1 . 50 • •  . . 
i.' $1 . 50 

THE ALFORD & BERKELE CO .. P. O. Box :axJ2. 
Sample, $1.50. 77 Chambers Street. New York City. 

� VAN DUZ EN'S·o'O> 
". �� . LOOSE ' P U L L EY '  OI LER · �"Z;;;, IS A GRAND SU CCESS, THE PROOF IS 

_,;."" ��I� I M ITATORS AElE MAKI N G  O I LERS 
, CI N. O �_� WHICH ARE INFRINGEMENTS ON OUR 

" '" PATENTS �VAN DUZEN ex TI FT 
• Wnte fOl' (ataloQue .  C I N· T I O .  

ELECTRO MOTOR. SIMPLE, HOW TO 
make. By b-. M. Hopklns.-Descrlv.tion of a small electro 
motor devised and constructed WIth a view to assisting 
amateurs to make a motur which might be driven witlI 
advantage by a current derived from a battery, and 
which would have suftlclen � power to operate a foot 
lathe or any machine requiring not over one man power. 
W ith 11 figures. Contained in SCIENTIFIC AMEltICAN 
SUPPLEMENT. No. 641. Price 10 cents. To be had at 
tbls oftlce and from aU newsdealers. 

ON MECHANICAL E N GINE ERING 
in Electrical Industrie •. -An address by Prof. John 
Perry, D.Sc , F.R.S. , discussing the importance to eJec
tricians of a thorougb knowledge of enllineering. Con
tained i n  SCIENT1FIC AMERICAN SUPPL��MENT, No. 
" ·l ,. .  ('rlce ]O cents. '1'0 be had at this office and from 
all newsdealers. � Cheo- Do I t  yourself. Cir-. Alp cular press $8. Size 

{i 
PO P S A F E TY VA L V E  P - t- for small newspa-

rln Ina-r�[ng��Sy. P�i:{:d WATE R  RELIEF VALVE . ril les. �end t.wo .tamps for Catalogue to BtIMPROVED STEAM GAGE factory. K E L ,.; ),Y & CO .. Meriden, C o n n .  

Single Bell �;:�!4W�i!t�!,N?:,d ���?!!e�� CH EM ICAL I CE  MACHI  NES 
useds�e�=�t%� =k�

t
r;�nAP;r"e"1r!�ter. Steam aud Belt Machines to make 700 Pounds 

NEW YORK. T.ONDON. Ice In Twpnry.four Hours. 
CROSBY STEAM GAGE & VALVE CO. ��.f�:,:\'ia:: c. 

:a:
F��e�1\!':����o;r:. ClO.� 

CUTLER D E S K B E S T  I N  T H E W O R L D .  A . C U T L E R &. S O N , --
• B U F F A L O ,  N . Y. , U . S . A . 

For a l l  kinds of PA SSEN GE R and FREIGHT 
El evator Service. 

O T I S  B R OT H E R S  &. CO. 
General Oflices, 

PA S S EN G E R  & FREI G HT - - r:ifWYO R ;-;OS 

NEW YORK. 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver. 

tising medium cannot be overestimated. Its circu lation 
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ries, and i s  read in all the principal J ibraries and reading 
rooms of the world. A business r.:lan wants something 
more th�n to see his advertisement in a printed news
paper. He wants circu1ation. This be has when be 
advertises in the SCIENTIFIC AMEltICAN. And do not 
let the advertising a�ent intluence you to substitute 
some other paper for the SCIENTIFIC A MERICAN. when 
selecting a list of publ ications in WIl lcn you demde It is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne aJ;tent gets a larger eommission 
from the papers having a smaH circulation tha.n is al1ow. 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of tint. column of this page, or ad
dress lll V N N  & C O • •  l' u b I l 8 h  .. r., 

361 Rroadway. New York. 

ALLEf'U-'LE: ' CASTI NGS FROM SPECIAL (RNS � '--�-1\ "O AND FI NE  GRAY IRON ALSO ST EEL 

�-DE FINE TINNING J� pp,1,_ , oj S FINISHING . NNIN G """'-. _'";1' J THOMjI;LEHIGH AVE .!\ At,1ERICAN 5T PHILA ,--_�o� 
'J:' ::s:: ::EJ 

� tit n tifit �mtri cau 
ESTA BLISHHD l !Oi46. 

The 1II08t Popalar Seleotille Paper la the World. 
Only 811. u u  a Y e a .·, l n c l n d l n l<  l'o8tRa;e. Weekly. 

:i!a N u mhers n Y ear. 
ThiN w i dely ch'e u l ated and splendidly llI ustl'ated 

paper Is pub : i shfd weekly. Every number contains six
teen pages of usefu l infolmation and a large number of 
original engruvi Dj:!s of new inventions and discoveries, 
representing �ngineering Works, Steam Machinery, 
New Inventions. Novelties in MechaniCS, Manufactures, 
Chemlstry. l!;lectricity, Te egrapby. Pbotography. Archi
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Su hscl'iption .-One copy of the SCIEN. 
TIFIC AMERICAN will be sent for one year-62 numbers
postage prepaid. to any subscriber In the United States, 
Canada or Mexico, on receipt of t lu e e  dollar. by the 
publishers ; six months, $1.50 ; three months. $1.00. 

Cl u h  •• -Special rates for several names, and to Post 
Masters. Write for particulars . 

The safest way to romit is by Po.tal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correct1y addressed, 
seldom goes astray, but is at the sender'. risk. Ad
dress all letters and make all order •• drafts. etc • •  pay. 
able to �"O'NN & CO_. 

36 1 B roadway. N ew York. 
• 

T � :m  
SCientific American Supp lement. 
ThiS Is a separate and distinct publication from 

THK SCI E N TIFIC AMERICAN .  but is unHorm therewltb 
In Size, every number containing sixteen large pages fun 
Of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
T H E  SCIENTIFIC AMERICAN SUPPL E M K N T  Is published 
weekly, and includes a very wide r9.nl<e of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embracIng .BIology. Ge"lolO'. Mineralogy. 
Natural History. Geo�raphl'. A rchreology. Astronomy. 
Chemistry , ElectrICity, Light. Heat, � techanicaJ Engi. 
neering . Steam and Railway Engineering, M inIng, 
Ship Building, Mal'ine Engineering, Photography, 
Technology, Manufacturing J ndustrjes, Sanitary En ... 
gineering, Agriculture, Horticulture, Domestic Econo
my, BiographYt Medicine, etc. A vast amc:mnt of fresh 
and valuable Information obtainable in no other pub· 
lIcation. 

The most important Engineering Works, M echanllms, 
and Manufactures at home and abro&d are illustrated 
and described in the SUPPLEM E :\ T. 

Price for the S I'PPI.EMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM_ 
EI'ICAN and one copy of the SUPPL E M E NT, both mailed 
tor one year for $7 .00. Singl e  copies ]0 cents. Address 
and remit by postal ordert express money order, or check. 

ill U N N  & Co . . 3 6 1  Broadway, N.  Y . .  
Publlsbers SCIENTIFIC AME ItICAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHI 'I'ECTS' A ND 

BUILDERS' EDITION Is Issued monthly. $2.00 a year. 
Single copies, 25 cents. �'orty large quarto pages, equal 
to about two h undred ordinary book pal<e. ; forming a 
large and splendid IU agazi lle of A l'chi t ect u " e ,  rich_ 
ly adorned with elegant plates in colors. and with other 
flne engravings ; illustrating the most interesting ex
amples of modern Architectural Construction and 
a l l ied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi
dences. city and country. including those of very mod
erate cost as well as the more expensive. Drawings in 
perspective and In color are l<iven, togetber with full 
Plans, SpeCIfications, Sheets of Details, Estimates, �tc. 

The elegance and cheapness of this ill8l\nlficent work 
have won for it the J.arIC e s [  C l l'cu l a l iou of aRl' 
Archl<ecmral publication In the world. Sold by all 
newsdealers. $2.00 a year. Remit to 

MUNN & CO., Publishers, 
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