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(Illustrated articles are marked wltb an asterisk.) 

evidence of those we naturally look to to explain them, 
and that their evidence, even when they agree, does 
not always accord with what would seem to be the 
facts, as they appear around us. One authority says 
general physical development is necessary to prolong 
life, while another insists this is not required if the 
day's employment does not call for physical exertion. 

Dr. D. B. Richardson, an eminent English authority, 
whose remarks before the Sanitary Institute of Great 
Britain on the storage of life we quoted recently, de­
clares, among many obvious though scarcely novel 
propositions, that everything that quickens the action 
of the heart, any kind of excitement, taxes and reduces 
the storage of life. 

H this were said of those naturally feeble, or in­
heriting disease, or even of those leading sedentary 
lives. and living from day to day without the invigor­
ating benefits of fresh air and exercise, it would seem 
reasonable, for one does not have to be a skillful physi­
ologist to know that eX<litement affects the nerves as 
well as the heart. But is the statement strictly true 
when referring, as here, to the entire human family? 
Surely soldiers engaged in actual warfare and sailors in 
peace as well as war live among excitements, besides 
being notoriously addicted to indulgences as to drink­
ing and smoking, yet are they long-lived. StatiEltics 
show it and observation corroborates them. The pen­
sionlist of the British arlny, giving the ages of the 
beneficiaries, men who have served in all climates for 
from 20 to 40 years, and excluding those pensioned 
sooner because of "wounds received while in the per­
formance of duty," shows that soldiers do not die as 
other men do ; so it is with the naval pensioners of the 
Greenwich Hospital, now scattered over Great Britain, 
because of its abolishment. 
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The paper by S. S. Wheeler, expert of the Subway 
Commission, led to a protracted discussion. during 
which Mr. WhQeler admitted he could not explain how 
by any system of connections and distribution a sys­
tem of underground electric lighting could be made to 
compare as to economy and efficipncy with that now 
in use. He said the terms it was proposed to charge 
lighting companies was $1, 0 00  per mile for Sinch duct. 
$800 per mile for 2 �  in. duct, $750 per mile for 2 in. 
duct, $550 for l� in. duct. 

The presidmt of an electric lighting company asked 
him if his company had really decided to charge $800 
per mile fOI' a YQar's use of a duct that only cost $500 . 
to which Mr. Wheeler answered that they had. 

Several experts, both as to technique and cost, inter· 
polated Mr. Wheeler as to the practicabilit.y of burying 
the lighting wires by means of any of the systems now 
known, and the discussion that followed was listened 
to more eagerly than any other that was had during the 
sitting of the convention. 

Facts were pointed out and figures exhibited show· 
ing the obstacles in the way; the danger of running 
high tension currents so near to gas mains. water 
mains, and telegraph and telephone wires was ex­
plained, and the costliness of connecting up, with the 
amount of precaution necessary, was iIlust.rated. Mr. 
Wheeler did not answer these, fairly admitting he co� 
not, and could only "ay that, if his compiWY -were 
given a chance, they would, he believed> a.fter practi­
cal experimentation, find a means of accomplishing 
what was required. 

' 

But the expense of these experiments would come 
out of the lighting companies, and even in the case of 
failnre, and a suspension, b�' reason of this, of all elec­
tric lighting, the subway company would not consider 
itself liable for the resulting loss, but would only agree 
not to charge any rent for the time when good service 
was not rendered. The electrical lighting men object­
ed to the monopoly being given to one subway com· 
pany, believing the plan left room for exorbitant 
charges, as had already been seen, and had other objec­
tionable features. 

A suggestion that seemed to meet with no little favor 
was made during this discussion, as a means of avoid­
ing many difficulties now presenting themseh'es in the 
problem of burying the lighting mains. It was to re­
duce high tension currents three-fourths in intensity. 
thus leaving out the element of danger to human be­
ings, though not to animals. 

. , ... 

The Watkin Po.Ulon Finder. 

SCIENTIFIC AMERICAN SUPPLEMENT 

The Watkin position finder, for which the British 
government paid $22 5,000 , proved its value recently in 
some experiments with an old pattern 9 inch muzzle­At the Electrical Lighting Convention, an account of loading gun, polygrooved and mounted on a carriage which will be found elsewhere, President Duncan ad- admitting of upward of 85 degrees elevation. The po­vised the companies to enlarge their plants at the sition finder, worked by Major Watkin himself, was on earliest moment in order to enable them to supply a hill 2 80 feet above the sea level, and about a mile and power as well all light-a timply suggestion, be it said; a half from the battery. The target. which consisted indeed, some companies are already doing this, though of a raft 100 feet long by 40 feet wide, was sent drifting yet in a smal� way, for the possi�ility of �btaining with the tide, which was running between five and six 
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Conven'lon oC 'he National Elee'rle Llch' or where there is the slightest tendency to dampness, 

As.oela&lon. raise the motor off the floor on a frame or stand, and 
More than 200 men connected with the electric light- build around it on all sides of possible approach a low 

ing, motor, and kindred industries met at the Hotel platform, using glass insulators as standards to sup­
Brunswick, New York, last week, to discuss matters port it. Single thread sewing machines, which are 
relating to their vocation. The meeting lasted three lightest running, consume the most power in ope­
days: Wednesday, Thursday, and Friday, August 29, rating. It is because this kind of machine is 
30, and 31; and in attendance and interest it far sur- used on light work and operated at a higher speed 
passed any preceding it. In opening, President Duncan than any other class. At equal speed, the volts con­
said that in February last there were 4,000 isolated elec- sUllled in a single thread machine as compared with a 
tric lighting plants and central stations in the United shuttle machine are about as 2 to 3. In average com­
States, which operated 175,000 arc lights and 1,750. 080 mercial ust' the positions are reversed, and the ratio of 
incandescence lights. Since then there have been added volts consulI!ed in the single' thread, as compared with 
1,361 new isolated plants and stations, operating 35,ll01 the shuttle machine, is about as 5 to 3. To double the 
arc lights and 392,944 incandescence lights. speed on a sewing machine requires about 2711 times 

A complete record is kept of these, and from it ap- the power. The author describes the work done and 
pears that now there are 3,351 pla nts and stations, op- the power supplied in some big workshops. He then 
erating every night 192,500 arc and 1.925,000 incandes- concluded that an electric lighting company would 
cence lights. There are also 4,)9,495 horse power of make money by presenting the customer (a manufac­
steam en!!,ines devoted to electric lighting. The capital turer) with 30 smallillotors, charging him $1 per month 
invested in the electric lighting companies during the per motor for current, rather than let him buy a 2 
past half year has been increased to the extent of $42,- horse power motor to operate the same machine, with 
210,100. In February there were in this country 34 the necessary shafting, at a charge of $18 per month for 
electric railways, with 138 miles of track. operating 223 current. counting 2Yz volts per machine. From a 50 light 
motor cars, and utilizing 4,180 horse power for station- Illachine you could run not less than 900 sewing ma­
ary engines. 49 new roads are now being built, having chines, or about 18 to the arc lamp. At $1 per month 
a total of 189 miles of track, and to use 244 motor cars. per machine an income of $900 per month would be de­
There are also several motor factories, some of them rived from a 50 light machine, without any lamp ex­
employing as many as 1,200 men. The president penses, such as carbons, etc. Can we sell current for 
advised the lighting companies to reach out and ar- $1 per month for a small motor driving a sewing ma­
range for supplying power as well as light, ere this chine, and make a profit? JLusiness was ta�en out of their hands by separate com· I answer yes. 50 yents per month for small motors 
pall1etl.·. driving sewing machines yields a better profit to the 

Mayo.:I:rewitt, being presented, explained his posi- company supplying the current than $10 per month 
tion in regar�\to burying the wires. He said that it per horse power in large motors to drive the same ma­
was absurd to rem.'0ve the wires from the streets before chines, besides the advantage which the small motors 
a practicable meanS- of operating them underground possess of keeping the circuit in much better balance, 
was found, dwelling on the importance of the work the fluctuations due to the stopping and starting of 
they performed and how greatly it would embarrass large motors being at times a serious matter. One 
affairs to render them useless. Some one had found a electric light company, making a specialty of these 
means of burying low tension current mains, but those small machines. rent the motor and supply the current 
of high tension could not yet be disturbed. He would for $1.25 per month per sewing machine, and report 
not, even if he had the power, force the companies to that at this price the motor selrvice pays them a better 
sink their wires now. If the convention, after study- percentage of profit than their lamps. 
ing the matter, agreed that the time had come, he Machine shops doing principally lathe work use a 
would act in accordance. There was little danger, he larger percentage of their contracted power than shops 
thought, from overhead lighting wires, if proper care doing lathe an d  bench work with the same bands. In 
was taken, and thought that the public as well as the I no case will the service of the motor exceed 65 per cent 
companies shoul d  have inspectors. If the convention or 70 per cent of its contract use; for machine shops, 
could not suggest a practical means of burying the like sewing machine shops, will never average over 75 
wires, he hoped it would explain .. how they could be per cent of the shop capacity for operators the year 
made safe." -

round. The average,' where there iSllluch bench work, 

In an exhaustive paper on "Overhead and Under­
greund Wires in New York," S. S. Wheeler, electrical 
expert of the Subway Commission, explained the plan 
by which it is proposed to bury all the wires. "The 
question of distribution of electrical currents from the 
main subway," he said, "had been largely left by the 
authorities in the city of New York to the preference 
of the electrical companies. Two systems of distribu­
tion are at prescnt actually in use in New York by the 
Metropolitan Telephone Company. These are known 
as the house top system of distribution, an example of 
which may be seen at the corner of 6th Avenue and 
55th Street. and the manhole system, at Broadway Il.nd 
Exchange Place. In addition to these there are five 
modes of distribution which can be readily applied to 
the subwa.ys as constructed in New York, and which 
will be allowed in cases where they are severally most 
expedient; to wit, the lamp post. the house front, the 
house vault, now used in Chicago, the back yard, and 
the manhole system." 

The telegraph and telephone problem is practicllIly 
solved. It is found necessary to resort to subways in 
order to get sufficient space for wires, and wires for 
this service are being drawn into the tubes as fast 
as the labor can be performed. There are about four 
thoulSII.nd miles of telephone and telegraph wire 
already underground. and twelve thousand miles of 
cables about to be laid in the fall.  It is estimated that 
the saving in eost of maintenance will be about 
*100,000 per year, owing to the permanence of the style 
of work which is possible underground. The problem 
for laying of electric iight mains. he admitted, was not 
yet ., fully developed," and, naturally, none of the 
companies cares to bear the expense of the first experi­
ment. But after the initiative has been taken, the 
difficulties will be overcome as they arise, as in the de­
velopment of all other enterprises. and the under­
grounding will become a settled and accepted fact. 

.A. BASIS FROM WHICH TO CALCULATE CHARGES FOR 

ELECTRIC MOTOR SERVICE. 

BY H. P. LUPKIN. 

There is a general average controlling the use of rna· 
chinery which it will be safe for electric light and power 
companies to follow in making their charges for motor 
service. rather than adopt an arbitrary price per horlle 
POWe1"; reg-a.rdless of the character of service required 
of the'lDotor. Fully three-fourths of the trouble found 
in electric 1D0tOrs arises from itllproper shafting and 
beltin�. On all installations in basements and cellars, 

will fall as low as 40 per cent. 

A paper by S. S. Leonard. of Minneapolis, Minn., 
on .. Petroleum Fuel," was read by the secretary. 

The author quoted C. E. Ashcroft, who says: 
The calorific power of petroleum, for the pur­

pose of generating steam, and tpe evaporation of water, 
is several times greater than that of ordinary coal. The 
successful use of oil as a fuel has, however, been of very 
recent date, yet so rapidly has it grown in favor. that 
to-day it is regarded as a strong competitor of, coal 
for steam generating purposes. or where heat and fire 
are wanted. It was with a great many knowing winks 
and nods of the head from the engineers and firemen, 
who laughed at the idea of Illaking' steam by the use of 
oil, says Mr. Ashcroft, that I attempted the use of 
petroleum as a fuel. Of course it would not work, and 
it did not work. Why? Because t.hose who were using 
it did not want it to, as they were afraid some one would 
lose his job. 

We had seen enough of its workings to satisfy our­
selves that we could make it a success, and the result is 
that to-day we are saving frolll 20 to 25 per cent on 
the cost of the fuel and 50 per cent in labor, and these 
same men who laughed so hard in the start at our at­
tempt to use oil would feel that this world was a poor 
place to live in were we to return to the use of coal. 
Its advantages O\'er other fuels are many: it is easier 
handled. a steadier fire is easUy kept up under your 
boiler, consequently the steam is kept at a more even 
pressure, a very important thing in the running of 
electric lights; there is no opening of furnace doors al­
lowing cold air to come in contact with the boilers, 
and there are no impurities in the oil such as abound 
in coal. 

When through with it. by a simple turn of the wrist 
your fire is put out and your /tsh pits are as clean as 
they were before firing. In less time than it take8 to 
tell it, you can start your fire. It is only rivaled in 
handling by natural gas, and even then unless we have 
all the modern applianceR for the handling of this gas, 
it is far easier to manipulate. This is how we use it : 
The oil is received in tank cars holding from 90 to 125 
barrels each (42 gallons to barrel). From these cars it 
is drawn off through a valve in the bottom of the car 
to a storage tank or tanks, there being two of them, 
holding about 320 barrels each; these are placed under­
ground, so that the oil runs from the car into them by 
gravity. 

In the top of each tank are man-holes and a vent 
pipe. These tanks, boiler shaped, are pla.ced end to end 
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with a space of about 8 feet between ; this gives room 
to get at the various pipes. They are joined together 
at the bottom by a pipe which also connects with the 
supply pipe running to the boiler room; in the bott8m 
of each is a drain pipe to allow for cleaning. The 
burners are fed by gravity. A hotter fire can be had 
from oil than from coal or wood, and there is ab­
solutely no smoke. In economy of fuel, oil has all 
ad vantage, as said before, of from 20 to 25 per cent, and 
from 40 to 50 per cent io labor. Here are figores f!'Oill 
tests recently made by Mr. Leonard: 111'34 H P., run­
ning six hours, used 250 gallons oil, costing $5.50, or at 
the rate of 70 cents per 100 H. P. per hour; 104'8 H. P .• 

running 6 hours, used 3,461 pounds coal. costing $5.45, 
or at the rate of 86 cents per 100 H. P. per hour. 
Another test gavt' the following figures: 96 '45 H. P., 
running 8 hours. used 4,014'75 pounds of coal, co;;ting 
$6.32, or 80 cents per 100 H. P. per hour; 115'54 H. P., 
running 7 hours. used 233 gallons of oil, costing $5.05, 
or 62 cents per 100 H. P. per hour. 

In the above figures, oil is from 17 to 32 per cent 
cheaper than coal. The highest evaporation made 
with oil was 14'8 lb. water per pound of oil with feed 
water at 103, and with coal 5'38 lb. of water per pound 
of coal. feed water at 103. The coal used was a good 
grade of Illinois lump, costing $3.15 a ton, but usually 
worth $3.25. In the matter of labor, one man can 
easily attend from seven to ten 150 H. P. boilers, and 
then have less to do than firing one boiler with coal. 

... 0' • 
Chinese Relltaurants. 

Mr. Wong Chin Foo, an Americanized Chinaman, 
and a well known journalist of New York, contributes 
a very interesting article on "The Chinese in New 
York" to the August number of the Cosmopolitan. In 
speaking of the gastronomic habits of the Chinese, Mr. 
Wong (the Chinese put the family name first) says that 
in their restaurants these people do not generally pay 
by the dishes ordered, but by the tables or spreads, 
called gzuh. A first class spread includes about forty 
courses, which it takes two days to finish, and which 
costs fifty dollars. A second class spread, with twenty­
eight courses, costs forty dollars. A third class 
spread, with eighteen courses, costs twenty-five dollars. 
The cheapest spread includes eight courses, and costs 
eight dollars. This is the lowest price for which a man 
can order a formal dinner in a first class Chinese 
restaurant (of which there are eight in New York City) ; 
but then the spread is Illade for any num bel' of people 
within twelve. If a person simply wants to eat a short 
IDeal for himself and a friend or two, he can get ready 
made dishes of fish, chicken, ducks, pigs' feet. rice, tea, 
etc., chealler than in any other restaurant. The foods 
are all chopped in small pieces, rendering knives and 
forks unnecessary. The Chinese table implements are 
chopsticks of ebony or ivory, a tiny teacup, and a 
porcelain spoon. 

A staple dish for the Chinese gourmand is chow chop 
svey, a mixture of chickens' livers and gizzards, fungi. 
bamboo buds. pigs' trille and bean sprouts stewed with 
spices. The gravy of this is poured into the bewl of 
rice and makes a delicious seasoning for the fa>"orite 
grain. The tea is made by pouring hot water over the 
fresh oolong in a cup, and covering the latter with a 
smaller saucer to draw. Then, pushing back the 
saucer a little, the fluid is poured into a smaller cup, 
and more hot water is added to the grounds. This 
may be repeated five or six times. and the last cup will 
be nearly as strong as the first. Thp Chinaman always 
takes spirits with his IDeals, pouring rice whisky into 
a tiny cup from a pewter pot; but he always drinks 
moderately, and never apart from meals. When a 
party of Chinamen sit around a table. one dish of each 
kind of food is served, and all pick from the same dish 
with chopsticks. When there are several courses, the 
earlier dishes are never removed, and, by the time a 
good dinner has been served, the table is literally 
buried under dishes. 

The walls of the restaurant are hung with long 
scrolls of Chinese writings-maxims from philosophers 
for the entertainment of those who eat-and fro'n the 
ceiling hang large fantastically painted Chinese lan­
terns, and flower baskets that resemble bird cages. 

To the rear is tne kitchen, which is always scrupu­
lously clean. The stoves are curiosities. They are 
long ranges built of thin broad bricks. In the top 
there are great pits into which are firmly set iron 
gridirons imported from China. Two of the ranges 
have open pits only. and there are places where whole 
hogs are occasionally bung upon iron bars and roasted. 
Coal is never used in these Chinese kitchens, but only 
hay or hickory wood. 

.. At least five hundred Americans take their meals 
regularly in Chinese restaurants, in orthodox Chinese 
fashion, with chopsticks." 

.4 ..... 
A CORRESPONDENT writing from Johnson,Nebraska, 

says: Shortly after 8 o'clock P. M., on the 16th of 
August, a meteorite, large, and of a green color, started 
a little north of east, and, about 25° above the horizon, 
fell slowly (apparently) to within about 5° oCthe hori­
zon and vanished. It was in sight likely 6 or 8 seconds. 
1 suppose it was moving nearly from west to east. 
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AN ALL-IRON GARDEN HOSE, REEL. 

A hose reel which is strongly made, of simple and in­
expensive construction. and designed to be very dur­
able. has been patented by Mr. Reuben D. Wirt, of In­
dependence. Mo.. and is shown herewith, one figure 
showing the handle and brace in position and the reel 
raised for reeling up hose. while the other figure shows 
the position of the handle when the reel is not in use. 
Its side circular sections, as well as its handle and brace, 

��/-=-"-_:.---s---�,�.� 
WIRT'S HOSE REEL,. 

are preferably made of light iron pipe, the circular sec­
tions, instead of being united by welding or coupling 
collars, being joined by pins or rivets passing through 
them and through a filling block. Angular arms unite 
the circular sections, one of the arms having a cleat on 
its iIlIler face to fasten the end of the hose. The han­
dle is free to swing or turn over about the axle of the 
reel, and is connected at its inner ends, as by elbow 
couplings, with a bent foot brace, arranged to occupy 
an approximately right· angled position. When the 

�C\. �I�.�.y 
MoAFEE'S PAPER HANGING CLAMP. 

reel is not in use, the brl'.ce rests upon the ground, hold­
ing the handle raised and the reel in condition for 
,wheeling away, but to reel up the hose the handie and 
brace are turned so that both rest upon the ground, 
and lifting the reel up from the ground. 

.. 4 "'" 
AN IMPROVED FILE CASE. 

,A simply constructed case for filing documents that 
it is desirable should be filed for security, hnd at the 
sallle time be readily accessible at any time, is illustrat­
,ed herewith, and has,been patented by Mr. William F. 

�cittttific !mtritlu. 
Altfather, of Weatherford, Texas. The case is made of 
two or more parts, ,so united as to allow of their being 
folded together, thus securing compactness and porta­
bility, and the case has extensihle pockets, as shown in 
one of the small figures, to be made of heavy fibrous 
paper or any suitable material, formed with long folds. 
and with short folds at the bottom. The upper edges 
of the cases are made with a lip projecting inward, as 
shown in the cross section. to retain the pockets in 
their proper place, and a follower is employed to keep 
the papers filed so pressed together as to prevent their 
falling out of the proper compartment. The follower 
is made of such length that it needs to be slightfy bent 
to place it in proper position. when its ends impinge on 
the sides of the case and retain it in position against 
the papers, a strip of rubber being secured on the ends 
of the follower to insure their engagement with the 
sides of the case. 'l'hese cases are designed to be manu­
factured in different sizes for use in banks and insur­
ance offices, as storage cases for records of county clerks, 
etc., as well as in business offices of every kind. For 
such uses they can be made, at a moderate cost, of a 

good quality of bookbinders' board with cloth corner!!. 
These extensible pockets can also be used in the 
drawers of desks and tables, which can be easily fitted 
to receive them. 

'4.el. 
Purification oC Yeast, 

The Brewer's Gum'dian says that a new method of 
purifying yeast has been suggested, and that it has 
already been adopted by some of the Continental 
manufacturers. The yeast is added to a dilute solu­
tion of sugar, and the resulting mixture is su bjected to 
the action of a centrifugal separator. By this means 
the living cells are effectually divided from the dead 
cells and the bacteria; the pure yeast leaving the ma­
chine in a concentrated condition, while the dead cells 
and the bacteria remain in the liquid. It is said that 
the process is so perfect that nothing but healthy cells 
are to be found in the separated yeast, and that the 
purified article possesses such remarkable germinating 
power that a glass which is one-quarter filled with it 
will overflow in the cOllrse of an hour. 

'4 � I •• 
A CLAMP TO FACILITATE HANGING WALL PAPER. 

A simple device to facilitate the work of hanging wall 
paper is illustrated herewith. and has been patented 
by Mr. John F. McAfee, of Pleasant Hill ,  Mo. On the 
upper end of the handle is carried a slightly inclined 
plate, to the inner side of which is fastened a brush. 
Across the upper end ,of the back of the plate is a 
groove into which ,fits a bar secured to arms of a bell 
crank lever fulcrumed on the back of the plate, as 
shown in Figs. 1 and 3. The other arms of the lever 
are pivotally connected with a rod extending down­
ward along the handle, and having an offset or shoulder 
adapted to engage a bearing on the handle when the 
rod is pulled downward. The paper being coverl'd 
with paste, one end is laid over the upper end of the 
plate while the clamp bar is in open position, as shown 
in Fig. 3; the operator then releases the shoulder in 
the handle rod from its engagement, when the bell 
crank lever, by the action of a spring, causes the clam p­
ing bar to clamp the paper, as shown in Fig. 1. The 
operator then presses the paper, by means of the clamp 
and brush, against the wall near the ceiling, disengag­
ing the clamping bar by means of the handle rod, and 
striking downward with the brush to press the entire 
length of the paper against the wall. 

.,�,. 
" AN IMPROVED, ,WIRE BOX STRAP. 

A box strap made from Bessemer steel wire, of great 
strength and so made as to admit driving a nail at any 
desired spot, is shown herewith, in section and as ap­
plied to cases of goods. This strap will not cut the 
hands, is somewhat flattened, and will lie closer to the 
case than would an ordinary twisted wire strap; a nail 
may be driven in' the last hole of the strap, so that it 
cannot be bent outward. The strap is formed in a 

machine capable of 
turning out 125 feet 
per minute. cut to 
the lengths desired, 
and painted ready 
for use. It is esti­
mated t h a t  b o x  
straps of different 
kinds are used by 
about 150,000 houses 
in the United States, 
and as the cost of 
wood straps has been 
steadily advancing, 
this improved wire 
strap is designed to 
meet a growing de­
mand. 

ALTFATHER'S FILE CASE FOR, VOUCHERS, DEEDS, BILLS, ETC. 

For further infor­
mation r eI a t i v e 
thereto address Mr. 
H. Frank, No. 86 
Elm S t ree t ,  New 
York City. ' 

[SEPTEMBER 8, 188& 
A WINDOW STAND" FOR F�OWERS, ETC. 

A novel construction of stand fOl� flowers or house 
plants, designed to set before a window and made to 
revolve, for more conveniently taking care of the 
plants, is illustrated herewith. and has been patented 
by Mr. Herbert L. Starks, of Preston, COIll{. The cen­
tral post about which the shelves revolve is supported 
by any suitable base. there being a socket piece ar� 
ranged within a central or eye portiOIl of the bottom 
shelf, this piece consisting of two sections forming a 
single ring. The lower section has marginal recesses 
to receive the inner ends of the arllls of the lower 
shelf, the upper section receiving upwardly diverg, 
ing braces to carry the second shelf. The top shelt 
has a base portion supported by and free to turn U:po� 

STARKS' FLOWER STAND, 

the top of the post, this base portion being connected 
with the lower shl'lf by diagonal brace rods, fastened 
beneath the lower shelf by nuts, whereby the upper 
rotating cap piece carries the whole weight of the 
shelves, the whole series being hung to rotate in a 
free and level manner upon the top of the post. 

•.• 1' 
AN IMPROVED WEATHER STRIP._ 

The accompanying engraving presents a furtber 
illustration of the construction and operation 'of a. 

REDMAN'S WEATHER STRIP. 

weather strip described in our iSRue of August 11. and 
which has been patented by Mr. R. C. Redman. of 
Salem, Oregon. The invention consists principally in 
an angular strip loosely pivoted in a recess in the bot­
tom of the door, and having a slot in the upper edge 
of one of its angular portions loosely engaging a de­
pending spring in the recess, its other angular portion 
projecting outward through a recess in the door. and 
having a pin adapted to engage an inclined slot in a 
plate on the threshold. 

IIrIPROVED WIRE BOX STRAP. 
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SEPTEMBER 8, 1 888. ] 
AN IMPROVED POROUS CUP BATTERY. 

The Axo battery, illustrated herewith, meets and 
overcomes nearly all the recognized defects in open 
circuit batteries of the porous cup class. The porous 
'cup has a flange which rests on the rim of the j ar 
and forms of itself a cover for the cell. The zinc 
passes through an independent aperture of its own 
III the shoulder of the jar. The carbon conductor 
bas inclined sides, increasing in size from the top to the 
bottom. By gravitation, therefore, the particles of the 
�urrounding mixture are al ways in perfect and continu­
ous electrical contact with its surface. The carbon it-

BREWER'S IMPROVED POROUS CUP BATTERY. 

J'titufifi t �mtritau# 
. AN IMPROVED WRENCH. 

A wrench which can be readily changed to operate 
as a ratchet wrench or plain wrench, and the jaws 
of which can be easily adj usted to and released from 
a nut, has been patented by Mr. Jonathan M. Silvis, 
of Kittanning, Pa. , and is illustrated herewith, Figs. 1 
and 2 showing a vertical section, Fig. 3 a plan view and 
Fig. 4 a horizontal section of the head of the wrench, 
Fig. 5 being one view of the pawl and ratchet me­
chanism . Sliding j aws are mounted in a support hav­
ing a Itubular shank, the latter, located in a shank 
of the handle, and extending across the upper end of 
a chamber therein, the tubular shank being formed 
with a ratchet with which a pawl is held in engage­
ment by lIleans of a spring, the pawl being mounted 
on a rod having an operating thumb screw. The 
pawl is mad e with two · oppositely beveled sides 
and two oppositely V-shaped notches, and by rotat­
ing a quarter of a turn the rod on which it is mount­
ed, a notched side is brought into engagement with 
a projection, as shown in Fig. 5, or a beveled side 
is projected into the path of the ratchet, in the former 
case locking the ratchet and preventing the wrench 
from acting as a ratchet wrench, and in the latter 
Case permitting it to so act. The sliding jaws are 
adj ustable on their support for different sized nuts, 
Leing automatically moved into extended position. 
The handle is shown in shortened position, blit the 
construction is such that it can be conveniently 
lengthened by disengaging a spring and extending the 
handle on the square end of the shank of the wrench. 
This w rench is designed to work between hars, or in 
close quarters, where other forms of wrench cannot 
be used, and the tubular shank of the j aw support 
allows the head of the wrench to go over the end of 
the bolt. 

. f . � . self is provided with ventilating grooves extending 
along its sides, by which it is much more readily 
relieved of the bubbles of gas which form on its THE LUCIGEN. 

surface, !tnd retard the electric action, than by the The new system of lighting known as lucigen per­
holes usually run thwugh the seal and into the mits of obtaining an intense light of great brilliancy 
mixture. The wen known lead cap of the carbon under very remarkable conditions. This system, 
is dispensed with, and in its place is used a thim- which was devised by two English engineers, Messrs. 
bIe; with thumbscrew, which can be slipped off Hannay & Lyle, is based upon the atomizing of com­
and replaced in a moment. The battery wire passes bustible liquids by means of a current of compressed 
thrbugh a small hole in the top of the thimble and into air. We shall describe it with sufficient completeness 

a recess in the carboll, against which it is clamped by to allow our readers to appreciate the interest of it. 
the thumbscrew. The jar is square in form, but the Let us first describe the oil reservoir, which is repre­
bottom is decreased in size, and is round, thus serving sen ted in Fig. 1. The lueigen employs the most di­
three different purposes : to hOld the bottom of the por- verse oils- -crude and rectified petroleum, naphtha!>, 
ous cell in place, to keep it and the zinc separate at the oils of tar, vegetable oils, waste lubricating oil, etc. 
bottom, and to raise the body of the j ar above accumu- It can burn all of these, but the luminous intensity va­
lations of dirt and mould in damp locations. A conven- ries with the amount of carbon contained in the oil 
ient method of setting up a battery of these cells is to used. It is indispensable that the oil be anhydrous, 
set the bottoms of the j ars in corresponding holes in a and that it contain no solid particle Ia.rge enough to 
piece of board. The whole battery can then be taken stop up the orifices of the burner. 
up and removed without disconnecting the cells from The oil is poured into the reservoir through the sieve, 
each other. E, which retains the solid particl es, if there are any. 

This ' ba.ttery, which is covered by no less than six It collects in a compartment , F, which communicates 
different patents, is put upon the market by the with the lower part, D, through a tube provided w ith 
:f.,eclanche Battery Co.,  the manufacturers of the cele- a cock shown to the right of the engraving. The 
brated Leclanche Gonda batteries. 'compressed a-ir enters through the pipe, A, descends 

... . . . . 
THE present series of experiments with ordinary live 

shells and shells charged with melinite and gun cotton 
against the Resistance, armorclad, have been conclud­
ed. The topsides and interior of the hulk are very 
much torn and reni, but the comparative values of the 
several explosives will not be determined until after a 
careful examination of the results has been made on 
board by a com m ittee of experts. But the mere fact 
that it was possible to tow the ship into harbor im­
mediately af ter the firing goes far to prove that the 
hull was not fatally damaged. 

Fig. I.-OIL RESERVOIR. 

through the tube, B, into the air chamber, C, and 
causes the oil to ascend in the tube, D, which leads to 
the burner. The oil reservoir has a double bottom that 
forms a feed chamber that can be filled during the 
operation of the system. 

Fig. 2 will allow the operation of the burner to be 
understood. The oil enters the tube, A, under pres­
sure, and makes its exit through a cyl indrico·conic 
ajutage placed within the lamp. This aj utage is cap­
ped by a second aj utage, B, serving for the passage 
of the air and the atomized oiL The air enters 
through a conduit, C, parallel with the tube that 

Fi .... 2.-DETAILS OF THE BURNER. 

leads the oil, circulates and becomes heated in the 
worm , D, placed in contact w ith the flame in the com­

bustion chamber, K, an j returns to the ann ular cham­
ber, E, crowned by the exit ajutage. Here it heats the 
oil i n  a certain measure, thus rendering its d ivision 
easier and surer, and finally seizes it between the two 
ajutages and carries it to the exterior under the form 
of extremely small drops. The outflow of oil and air 
is' regulated by a double cock, R (Fig. 3), placed at 
some distance from the burner. 

To complete the description of the burner, it is ne­
cessary to mention the role of an accessory oil t ube, F, 

1 2 

SILVIS' WRENCH. 

placed at the side and provided with a regulating 
cock, G (Fig. 2). The oil , on making its exit from this 
cock, enters a vertical tube, H, that debouches below 
in tbe combustion chamber. It here impregnates an 
asbestos wick, which, d uring the operation of the lamp, 
burns constantly, so as to light the burner automati­
cally, in case the flame should become extinguished 
through any cause. 

The apparatus here described is the one constructed 
and improved by Messrs. Rouart Bros. , grantees of the 
Hannay system for France. It furnishes a broad, 
thick flame, which might aptl y be called a " plume " 
of fire (Fig. 3, A) . The denticulations, observed along 
the edges of the flame are produced by the shock of the 
gases in com bustion against the surrounding ail', which, 
althon gh carried along in an ascending Illotion by the 
ignited , vapor, has an illcomparably less velocity. 

Messrs. Rouart have devised a series of apparatus de­
signed for the various possible applications of this new 
mode of lighting. Where the apparatus are to be sta­
tionary, the burners are arranged at proper distances 
upon supports of various heights, according to their 

Fig. 8.-A, APPEARANCE OF THE LUCIGEN FLAME. B, MOV· 
ABLE SUPPORT. C STATIONARY SUPPORT. 
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intensity and the conformation of the ground. Thus, 
a 2,000 candle burner would, on level ground, be placed 
at a height of about twenty-five feet. The support 
used in such a case consists either of a cast iron column 
or,  more simply,of an iron u pright provided with rounds 
so as to form a ladder (Fig. 3, C). It is indispensable, 
in fact, to be able to reach the burner from time to 
time in order to clean it, change the asbestos wick, 
etc. At the base of the support is placed tt.a oil reser­
voir that w

'
e have described. 

'1'he regulating cocks of the burner are upon the re­
�ervoir, withi n easy reach, and the lighting is effected, 
as in the case of ga3, by means of a torch. A system 
of underground pipes leads the compressed air to the 
different burners. This air is compressed to about one 
kiJogramme by a stationary compressor, which may be 
operated by a steam, gas, or any other kind of motor. 

If a temporary field of work is to be lighted, either 
a st ationary installation like the preceding can be em­
ployed, or movable apparatus may be used if the dura­
tion of the lighting is not sufficient to permit of so com­
plete an installation. The piping will be simply placed 
upon the ground, or be buried in a trench not deeper 
than 4 inches at the most. The supports will be mova­
ble and easily carried to the spot to be lighted. For 
this purpose, these supports (Fig. 3, B) consist of a 
tripod surmounted by an iron column of small diame­
ter. The legs are hinged so that they can be bent back 
parallel with the column,  thus making the support 
easily handled. Two men suffice to maneuver it. 

One of the most interesting applications of the luci­
gen apparatus seems to us to be the one that was 
studied with a view to their application to ambulance 
cars. A small petroleum motor d irectly actuates a com­
pressor, and the base of the motor is utilized as a reser­
voir of compressed air. The supports and the oil re­
servoirs are th ose dAscribed above. The conduits con­
sist of 30 or 40 tubes twenty feet in length, the mean 
length of a car. In case of accidents that do not need 
the presence of an ambulance car, or where there is 
need of a light that is not to last long (as, for example, 
in the examination of tunnels), the apparatus differs a 
little from the preceding. The burner iH here fixed di­
rectly to its oil reservoir, and the compressor is  so ar­
ranged as to be operated by manual labor, Two men 
suffice to suppl y a 2,000 candle lamp. 

The lucigen, which is not yet well known in France, 
is already in extensive use in England, where it origi­
nated, and where it is employed on a large number of 
rail way lines. It serves l ikewise for lighting important 
working st.ations, especially those of the Forth bridge. 

With a few modifications, the apparatus may also 
be em ployed for heating purposes in a large number of 
cases. For t.his purpose, Messrs. Rouart have devised 
a portable apparatus called the lucigen blowpipe. This 
consists of a table carrying two burners opposite each 
other. The oil and air reservoirs are placed beneath 
t.he table, and the compression pump with its pulleys 
is fixed at the side. It therefore suffices to connect 
this apparatus with any transmission whatever in a 
shop to obtain immediately two jets of a high tem­
perature, that may be used for soldering, hea ting 
rh'ets, brazing, etc. -La Nature. 

4 4  • • •  
The Vagaries of: the LaW'. 

A decision has been reached in the sui t in t.he U liited 
States Circuit  Court for the Southern District of New 
Yorh; ,  enti tled Webster Loom Com pany against E. S. 
Higgim & Co , of  this city, which practically involves 
the interests of the whole carpet ind ustry of the 
country. The suit was begun in June, 1 874, and is for 
the in fringement of a patent on the wire Illotion em­
ployed in producing the pile of tapestry carpet. The 
suit in 18i8 was decided for the defendants by Judge 
'VheelAr, on the ground that the patent was invalid . 
Subseq uently this decision was reversed b y  the Su­
preme Cou rt of the United States, the patent being 
sustained and E. S. Higgins & Co. being declared in­
fringers. It  was then referred to John A. Shields, as 
master, to ascertain the amount to be recovered by the 
complainant. The matter has been pending before 
the master since 1882. The complainant claimed as 
damages and profits enormous sums, varying from 
$7,000. 000 to $30, 000,000, and voluminous testimony 
was ta ken from a.ll parts of the United States and 
England. The mastel' now reports, i n  an elaborate 
written opinion, that the complainant has failed to es­
tablish any substantial claim, and the decree will be 
for six cents. The counsel for the complainant were 
E. N. Dickerson and Edward Stephens ; for the defend­
ant, Livingston Gifford and W. K. Griffen. 

• I . '  • 
'fHE fastest armed cruiser in the world is said to be 

t.he German vessel Greif, which has a displacement of 
2,000 tons, and is fitted with engines of 5,400 indicated 
horse power. On . the voyage from Kiel to Wilhelms­
hafen a speed of 23 knots, or almost 27 m iles, an hour 
was obtained. What is the reason our Navy Depart­
ment does not build some fast vessels like this ? Every 
one of the new ships so far ordered is to be a slow tub 
compared with the Greif. 'Nhy does not the Secretary 
of the Navy use his influence to have some fast vessels 
constructed ? 

J'titutifi t �tutritau. 
Speed of: Paaaeoger Traina. 

The accompanying t�ble gives the speed of the fast­
est passenger trains and the average speed of all pas­
senger trains between most of the principal cities of 
the United States. The times and distances are taken 
from the Traveler'S Official Guide for July, 1898. The 
average distance between the stations at which the 
fastest train is timed to stop is also given where possi­
ble. The time on which the speed is calculated in­
cludes all stoppages, and no allowance or deduction is 
made for ferries, etc. . It is .believed that in every train 
given in the table, .UJ;rough carEi of some description 
are run between the termini given, though in some 
cases no sleepArs are run, and in others the sleepers only 
are run through. t 

The trains given in the table either run between or 
pass through 36 of the principal cities in the United 
States, and it is believed that Denver and Indianapolis 
are the only important omissions. The case of Brook-
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without a stop over a road with such numerous curves 
and heavy grades as the main line of the Pennsyl­
vania shows what can be done in long runs without 
stopping, and should encourage railroad managers to 
minimize the time wasted in stopping at points where 
no money can be earned and where traffic is delayed 
rather than accommodated. 

The table shows very clearly that the train service 
between New York and Philadelphia stands out pre­
eminent both for speed and frequency of trains, while 
that between New York and Washington, Boston and 
Chicago respectively is not far behind. The average 
speed of an trains between New York and these cities 
is over 30 miles per hour, which is a hi!l"her average 
rate than obtains elsewhere, and is exceeded only by a 
few of the fastest trains in the West and South. 

The table shows that the fast trains between Chicago 
and Kansas Ci ty, which are said to have been such 
expensive luxuries , are, after all, run at a very 

SPEED OF PASSENGER TRAINS BETWEEN PRINCIPAL CITIES, JULY, 1888. 

Whence-Whither. Ront •• 

p 
Ne,,:,York-Phil��elphia .. . . . . . . . .  Philadelphi� &; Reading . . . . . . . . . .  . 

" -Washington � : � : : . : : .  penns
l.

lva
m

a
:::::::. :::: : :

.
: : : : : : :  

-Pittsburg . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  
-Chicago. . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . .  " . . . . . . . . . . . . . . .  N. Y. Central & LakeShore . . . . .  . . 

. .  . .  . .  . . .  " & Mich. CentraL . .  . . 
- Bnt!alo . . .  . . . . . . .  Ne.w York Central. . . . . . . . . . . . .  . .  

. . . . . .  ETle . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . . . . . . .  Lackawanna . . . . . . . . . . . . . . .  . . . . .  
-Boston . . . . . . . . . . . . . . . .  Boston & Albany . . . . . . . . . . . . . . .  . . 

" . . . . . . . . . . . . . . . .  New York & New England . . . .  . 
�� . . . . . . . . . . . . . . .  Shore Line . . . . . . _ • . • • • . . . . . . . . . . . . 

Ba1t�!ll0re-Chisago . . . . . • • . • • . . . . . .  Baltimore &;; Ohio . . . . . . . . . . • • . . • . .  
. . . . . . . . . . . . . . . .  Pennsylvama . . . . . . . . . . . . . . . . . . . . .  . 

Chicago-Minneapoli s  . . . . . . . . . . . . .  C., M. & St. Panl . . . . . . . . . . . . . . . .  . 
H " • • • • • • • • • • • •  C. & Northwestern. . . . . . . .  . . . . . . 

. . . .  . . . . . .  Wisconoin Central . . . . . . . . . . . . . .  . .  

. . . . . . . . . . . .  C., St. Paul & Kansas City . . . . .  . .  

. . . . . . . . . . .  C., Burlingtou & Northern . . . . . . .  . 
'" -KallBa�� City . . .  0 • • •  0 • • • •  C., Burlington & Quincy . . . . . . . .  . 

. . . .  . . . . . .  Chicago & Alton . . . . . . . . . . . . . . . .  . .  
C., Rock Island & Pacific . . . . . . . .  . 

. . . . . . . . . . . .  C., Santa Fe & California . . . . . . .  . .  
-Omaha . . . . . . . . . . . . . . _ C., Burlington & Quincy . . . . . . . .  . 

. . . . . . . . . . . . . . . .  C. ,  Milwaukee & St. Pan l .  . . . . . . .  . . 
" . . .  . . . . .  . . . . . .  C.,  Rock Island & Pacifict . . . . . .  . . 

-St. Loui . . . . . . . . . . . . . . .  Chicago & Alton . . . . . . . . . . . . . . . .  . .  
" . . • . . . . . . . • • • • • • • .  Wabash . . . • . . . • . • • • • • . . . . . . • • . . • • .  .. . . . . . . . . . . . . . .  Illinois Central . . . . . . . . . . . . . . . . . .  . . 

-New Orleans . . . . . . . . .  . 
Cincinnati- " . . . . . . . . . .  Cin., �. o. & 'fexa� Pacific . . . . .  . . 
LOl1lsville- LoUISVIlle & NashVille " . . . . . . . . 
Savannah-Atlanta . . . . . . . . . . . . . . . .  Central of Georgia . . . . . . . . . . . . . .  . 

St. �,onls-Galv��ton . . . . . . . "� : . . . .  Missourt 'Pacific . . . . . . . . .. . . . . . . . . .  . 
. . . . . . . . . . . . . .  Iron Mountam . . . . . . . . . . . . . . . . . .  . . 

Omaha-Ogden . . . . . . . . . .. . . . . . . . . .  Union Pacific . . . . . . . . . . . . . . . . . . .  . . 
Ogden-8an Francisco . . . . . . . . . . .  Central Pacific . . . . . . . . . . . . . . . . . .  . 
San Francisco-New Orleans . . . . .  Southern Pacific. . . . . . . . . . .  • . . . . .  . 
St. Paul-Portland . . . . . . . . . . . . . . . . .  Northern Pacific . . . . . . . . . . . . . . . . . .  . 

.. Via different routes. 

Distance. 
Miles. 

90'4 
90'8 

226 
444 
912 
981 
977 441 423 409 
234 
213 229 853 
801 

4.20 419 472 431 
442 
487 
438 
521 
458 
508 490 
500 
283 
286 
299 

915 
826 
811 
295 

1014 
869 1031 
834 

2495 
1913 

Fastest Train. 

Time. Hrs. Min. 

2 9 2 5 5 32 11 30 
25 0 25 0 
28 30 
10 l.� 
13 0 
12 40 

6 0 
6 0 
6 0 25 40 23 15 

14 40 
14 303 
15 5 
15 0 14 37 
15 40 
15 80 
16 35 20 25  
16 20 18 45 
16 0 
10 35 

9 50 10 30 
35 0 25 85  25 0 
10 20 

46 55 
35 55  36 10 
37 45 113 25 
74 20 

Speed. 
Miles per 

honr. 

42 ' 0  
43 ' 6  
40 ' 8  
88 ' 6  
36 5 39 ' 1 34 ' 3 
41 0 
32 ' 5  32 '3  39 ' 0  
35 5 
38 ' 2  38 ' 2  34 '4 
28 ' 6  
28 ' 8  31 ' 3  
28' 7  30 '2  31 ' 1  
31 ' 5 
31 ' 5  
2-2 ' 4  
31 ' 1  
26 ' 1  31 '2 
26 ' 7  
29 ' 1  
28 5  
26 ' 1  
32 ' 3  
32 ' 4  
28 ' 5  

21 '4 24'2 
28 ' 5  
22 ' 9 
22 ' 0  25 ' 7  

t T o  Conncil Bluffs Transfer • 

Average 
distance 
between 
stoppi ng 
stations. 

MIles. 

1 2 ' 9  
22 7  

? 
89 

102 
109 

28 ' 7  
110 21 16 

33 ' 5  / 
53 
32' 7 
25 
33 

15 ' 0  
1 8 ' 0  
26' 0  22 ' 7  
19 24 3 00'5  
:i4: i  
80 

9 '4 IS '5  
? 

8 
? 

10 
i� 25'3  
10 ' 5  

10 ' 4  
13 ' 6  
38 12 

f 
31 

Mo. of 
trains 
cach 

way per 
day. 

10 
23 9 

4 
4 
4 
3 1¥ / 8  / 2 
4 
5 
4 

*2 
4 
8 2 2 
2 
2 
2 
3 2 2 
3 2 
3 8 2 
2 

2 
2 2 2 
1 
1 2 
2 1 
2 

Avernge 
speed 
of all 
trains. 

3� '(\ 34 5 34 5  
81 ' 6  29 '9 

, '32.::;-30 9 
34 ' 8  
31 '3 29 ' 9  35 4  
81 ' 1  
32 7  
29 '5 !S'5 
27 0 27'5 
28' 7  
26 ' 8  
28'3 
26 ' S  
25 0  
27 'S 21'7 
28 ' 5  %5'0 26'5 26'1 28'2 28 0  
25 ' 0  
27 ' S  29'0 28'S 
21 '4 24'2  21 ' 7  21 ' 5  22'0 
22 8  

lyn is of course exceptional. Care has been taken to I moderate pace, and their speed of 30 to 31 '5 miles per 
make the table as accurate and rApresentative as pos- hour is exceeded by two Southern roads, one of which 
sible, but some errors are unavoidable.-Railroad has the disadvantage of worse gradients, while nei ther 
Gazette. !!Ierves such enterprising Western cities as Omaha, 

• , • • .. Minneapolis, St. Paul, or Kansas City. 
Fast '('ralna. An unwill ingness to run a through train at over 30 

The term high speed is used somewhat indiscrimi- miles per hour, including a few stops, is a con fession 
nately, and to most has a very indefinitp meaning. If of weakness. Going south again, thl' table shows that 
the difficulty of running a train regularly at a high a very cheaply constructed road, the Central of 
spel'd is taken to increase approximately as the cube Georgia, actually attains a higher avera�e speed be­
of the speed, a train run at 30 miles per hour requires tween t wo comparatively small Southern cities than 

fully 50 per cent more care, skil l ,  and attention to de- the great competing companies of the West attain be­
tail than one run at 25 miles per hour, while the task tween Chi�ago and Kansas City. 
of running at 40 miles per hour involves fourfold the E ven when the fastest trains between Chicago and 
difficulties experienced in running at 25 miles. These Kansas City are compared with the fastest train be­

proportions are merely speculat,ive, but they have tween Savannah and Atlanta, the former cOlUe out 

sufficient basis of fact to render important an increase only three miles per hour ahead. The stopping sta­
of a few miles per hour in the speed of a train. The tions are nearly three times as freq uent on the South­
higher the speed, the greater the difficulty of attain- ern road, and an allowance of only three minutes a 
ing an additional mile per hour. stop makes the running speed equal. 

The table which will be found herewith contains The train between San Francisco and New Orleans 
�ome interesting information as to speed of pas- is noticeable for the fact that it has the lon gest through 
senger trains between the chief cities of the United car service of any line in the world, and in fact it 
States. 'l'he table hail been carefully compiled, so as to would be impossible to find a continuous line of rail of 
represent as fairly as possible all sections of the coun- this length on any other continent. The Canadian 
try, and the rule of selecting as termini important cities Pacific runs through trains  from Montreal to Vancou­
indicates fairly the speeds at which passengers are con- ver, 2,906 miles, but we believe sleepers are not run 
veyed between the principal centers of business. As it through for the whole distance. 
is practically impossi ble to make any fair allowance The table shows that east of Chicago the speed of 
for the time lost in stoppin� at stations, or at level the fastest trains between the largest cities is about 40 
crossings, drawbridges, etc. , the time given includes all miles per hour, including stops, while the average 
stops. It is equally impossible to make any allowance speed of all through trains. is about 32 miles per hour. 
for ferries, and the time given is always, as far as pos- West of Chicago and' In the South t.he speed of the fast­
sible, that from city to city, and includes the time lost est trains is abou t  30 uliles per hour, while t.he average 
by any ferries, etc. , between the terminal points. The speed of all th rough trains is about 27 miles per hour . 
average distance between the stopping stations as In the South west the speed of the p rincipal through 
marked in the time tables is given, and indicates the trains is about 23 miles per hour. These figures in all 
frequency with which stops are made for traffic pur- cases include all stoppages. - -Raill'oad GazeUe. 
poses. On the great majority of roads many other • , a • •  
stops are made for water;grade' crossings, drawbridges, A LONG trestle has been built by the Portland & Van-
and other causes, both permanent and tem porary. The couver Railroad to get across the bottom land of the 
Ramsbottom water trough and scoop renders it unne- Columbia and reach deep witter. The trestle is S,I�OO ft. 
cessary to stop for water, and efficient interlocking sig- long, with two trull!! spans across arms of the stream, 
nals can be used, which obviate all necessity of stop- and extends 700 ft. into the stream. The river is erossed 
ping at grade crossings. The fact that the famous by ferl'y froUl the end of the trestle, in about ten 
Jarrett & Palmer special train was run for 439 '5 miles minutes. 

© 1888 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 8, 1888.]  ",itutifi, �mtri,au. 
THO)lPBON'S GRAVITY SYSTE)l FOR RAPID TRANSIT ing engines or motors of any kind, the construction of ®o��e&ponbence. IN TOWNS AND CITIES. road way need cost scarcely half the amount that 

149 

A new system of operating passenger railroads in would be required if engines were employed. All A (Ju rlo ull Treatment Cor Hy drophobia. 
towns and cities, in which the cars are operated by hissing steam, droppings of dirt, hot water, oil, and To the Eaitor of the Scientific Am erican : 
gravity, is shown in our first page illustrations, the coal are avoided. The roadway, being light alld airy, I recently met a gentleman of high educational at-distances apart of the stations being approximately does not darken the streets, and the cars running t . h h amments, w 0 stated t at, in six years' residence in 
such as would be represented by the pastlenger stations almost noiselessly is a feature of no small moment. the East I ndies, he had known of three severe cases of 
on a city railway . . 

The operative features of such. a The carl! can be built very much lighter than any now h d h b' h t h y rop 0 la, and t a eac case was pennanently 
construction have had numerous illustrations in vari- in use on elevated railways, as there is no jerking or cured. 'fhe Ilieans used was to take the patient to a 
ous switchback railwa" s and coasting tracks at sea- sudden stopping. The detltruction of power by the 1 J poo 01' stream of water, plunge him in and allow him 
side resorts and other places, not to mention the application of air brakes at high speed in this system to just about drown alld then resuscitate him. I II 
famous switchback road at Mauch Chunk, Penn., is entirely avoided, and no power is needed to stop. In each case, as before stated, a permanent cure was 
which was used for many years 'to convey coal from other words, the force of momentum is utilized, as the effect,ed. W. T. G. 
the mines to the banks of the Lehigh, and where the car, encountering an incline on approaching the sta- San Francisco, Cal., July 16, 1888. 
inclines are extenSiYfl. It has, however, remained for tion, ascends by its own force nearly to the top ; all the • , • , e-
Mr. L. A. Thompson, of Philadelphia, to perfect the power required to complete the ascent being furnished LI�h tnlnlt In C i l y  and C o n lltry. 

working details for the operation of a city railroad on by the short section of cable at each station, driven by To the Editor of the Scientific American : 
this plan, for which letters patent have been granted small stationary engines, as shown in our engravings. I n  answer to inquiry in SCIENTIFIC AMERICAN, 
to him here and in all the principal countries of the The grip is entirely automatic, taking huld of August 25, 1888, as to comparative frequency of light­
world. the running cable while the car is in motion (but at ning strokes in cities and open country, a brief accoun t 

In this new system the locomotive is dispensed with. reduced speed), and releasing itself automatical ly at top may be found in an article in the United States Month­
Hence the railway structure may be very light and siIn- of inclinfl. ly Weather Review, December 1886, translated from the 
pie, offering but little obstruction to the streets. At The attendant, by application of a brake, stops the German, and gi ving the results of an investigation 
the stations, it will be observed, thel'e are two undu- car for passengers to alight or get on. U pon releasing made by.the Royal Prussian Bureau of Statistics. Sec. 
la.tions in each track, a car approaching the station the brake, actuated by a lever movement, the car im- tion 5 of this report says : 
being ca.rried up and over the slighter elevation of the mediatel y  moves forward of itself, as it stands on a . .  The risk of danger from lightning decreases with 
first undulation, where it stops to discharge and re- moderately descending grade, and again coming in con- increase. of nUID ber of houses contained in any given 
ceive passengers, after which it is carried up over the tact with the moving cable, which carries it ove� the district. I n  Prussia the risk in the country is five 
higher undulation beyond, and allowed to proceed on elflvation, and the car then speeds on to the next sta- times greater than in the city districts. In Berlin the 
its way to the next station under the action of gravity tion. A notable feature of this railway is the con- number of fires caused by lightning averages only 0'2 to 
alone, whereby a high velocity is imparted to the struction of the roadbed, its cheapness, and yet effi- 0 '3 of one per cent. For an' ordinary dwelling house 
<laf.'- Attached under each car is a cable gripping me- ciency, and absolute safety. which stands among others not particularly high, the 
cha.nism designed to work automatically, and Figs. 2 The longitudinal I bars, sustained by straining rods erection of a lightning rod is not needed." 
and 3 illustrate the manner in which the cables are -with cross ties-being of uniform thickness and It may interest your correspondem T. H. S. and 
operated by the engine at the station, and extend out a length, resting on the lower flange of I bars, and held others to know that the same authority gives the 
short distance under the tracks at either side. As the there securely by rods passing through from one I bar statement, based on investigation, that of all trees t h e 
car art'ives at the end of each long incline, and with- to the other, between the ties, the trucks of the car oak was most frequently and the beech least frequel l l ­
out at all checking its speed, its gripping mechanism when 8tanding on the rail being so arranged that they Iy struck by l ightning. If 1 represents the frequency 
comes in contact with the moving cable, driven at the cannot get off, the breaking of a wheel or axle could with which the beech is struck, 15 represents the valulJ 
station, by which the car is l{ept continuonsly on its not precipitate a car into the IItreet. Hence its great for pine trees, 54 for oaks, and other trees collectivel y  40. 
journey till the desired stopping place is reached, w hich safety. The determination of just where lightning is going 
is on a slight incline, when the cable is released. As Of the practicability and economy of this system to strike depends upon lDany variable conditions, 'among 
the car stands on an incline, it starts of itself by the there can be no question, as these points have been which are the geological and geographical features of 
action of a lever. settled by the numerous examples of such structures the locality, the electrification of the cloud mass, the 

The automatic gripping mechanism is shown i n  plan now in actual operation. 'rhe reduction of this gravity velocity of cloud Illotion, and the condition of the inter­
and section in Figs. 5 and 7, and in Fig. 6 is shown system of propulsion to the local wants of towns and jacen t air as regards what Sir Wm. Thomson calls its 
a transverse section of light elevated road construction cities for the purposes of rapid transit reflects the electric strength ! 
deemed suitable for this plan of operating a rail road, highest credit upon the in ventive and engineering There is no reason why lightning should not " strike 
the metallic supporting columns and cross beams car-

I 
abilities of Mr. Thompson, and we trust it w ill not be twice in the same place," but we can see that it may 

ryi ng also the track supports (I-beams), adapted to long before his plans will come into extensive opera- be of rare occnrrence to have a repetition of all the 
serve as guards on the outsid� of the car wheels to tion. The system iii at once effective, ·safe, and desir- conditions which prevail at the time of a given disrup-
prevent the cars frolll being accidentally derailed. The able. It is cheaper than f'team, horse, or electricity. tive discharge. A. M. 
speed which the cars may be expected to attain will It furnishes a delightful method of high speed travel- New York, N. Y. 
depend upon the grades adopted. It is calculated that ing, at low cost, free from many of the dangers and • I • I • 
an average speed of from ten to twelve miles an hour, inconveniences of the ol'dinary steam cars. Further Oil on the Water. alii a Preventive oC Foge. 

including stops, can be readily obtained without hav- information may be had by addressing the patentee, 1'0 the Editor of the Scientific A me1'ican :  
ing the tracks higher than they at present are in many L. A. Thompson, 914 Walnut Street, Philadelphia, Pa. Can you inform me whether the experiment of pour-
places on the elevated railroads in New York City. 4 , • I • ing oil upon the water�of rivers, or ponds, or estuaries, 
Each car will be provided with a suitable brake mech- or of the ocean, has ever been made with the object of 
anism to enable the train hands at all times to have B l u e  PriJl1 ln�. preventing or removing fogs ? 
complete control of its movement, and there are devices At the ninth annual meeting of the Ohio Society of Brand's Dictionary of Science, Literature, and Art, 
for preventing any retrograde movement of the car Surveyors and Civil Engineers, Joseph N. Bradford, under the head of Fog, saY8: 
while ascending i nclines. At each station elevators M.E., read a paper on the duplication of drawings, in .. Fogs, ill general, are the consequence of the noctur­
will lift passengers from the sidewalk to the plat- which he recommended the following formula as giving nal cooling of the atmosphere. The air, by its rapid 
forms. the best results in the production of blue prints: . 

cooling, becomes surcharged with moisture; a part of 
Mr. Thomp!lon has had much experience in build- No. 1. which, being precipitated in the form of a cloud, g i v es 

ing gravity roads. He erected numerous switch- Red prupslate of potash .. . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . 1 oz. rise to the ordinary fog. During the day the heat of t he 
back railway coasting tracks in this country prior to Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 sun generally disperses the fog, because the quantity 
1887, when he went abroad and built a score or more of No. 2. of moisture which the air is capable of holding becomes 
such roads in England and France, which have proved Citrate of iron and ammonia . . . . . . . . . . . . . . . .. . ... .. . . . . . . 3 oz. more considerable in proportion as its temperature is 
a great attraction at numerous seaside resorts, watering Water . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . .  10 increased. In calm weather the surfaces of rivers, 
places, and centers of public resort. Our contemporary, Gum arabic or dextrin . . . . . . . . .  . . .  . . . .  . . . . . . . . . . .  . . . . . . .  � " lakes, etc., are frequently in the morning covered with 
La Natu1'e, in describing thesfl railways, recently gave Use equal parts of Nos. 1 and �. Keep these solutions in separate, fog. The reason is this: During the night the 
M r. Thompson due credit as the constructor, but said light-tight, well-stoppered bottles. air is cooler than the water ; the strata of air in con-
he was an Englishman. He is, however, a wide-awake. The function of the gum ara.bic or dextrin is to keep tact with the water are constantly heated, and be-
enterprising American. the sensitizing solution on the surface of the paper, come saturated with moisture. The mixture of the 

The Thompson gravity or switchback roads are now the quantity nsed depending upon the quality of the vapor with the air, together with its elevation of tem­
in operation in Atlantic City, Lakeside, Gloucester, paper-hard, firm paper requiring little; soft, porous perature, renders the air specifically lighter. It rises in 
Paterson, N. J. ; N eshaminy Falls, Chestnut Grove, Pa.; paper, more. As the iron and ammonia solution un- con seq nence, and, mixing with the cold air in the superi­
Bay Ridge, Md.; Washington, D. C. ; Alexandria, Rich- dergoes change when kept, it is better to have the or strata, is cooled, and precipitates its moisture," etc. 
moud,  Va. ; Coney Island, Bowery Bay, Oak Point, salt in the dry state in a well-stoppered bottle, making It is obvious that the above explanation applies 
Saratoga, Rockaway Beach, Rochester, N. Y. ; Chelten- the solution as needed. equally to the giving off of visible vapor-the " smok­
ham Beach, Chicago; Reeds Lake, Grand Rapids ; In preparing the sensitized paper, take a solid, firm ing," as it is commonly called, of hot water when stand­
Coronado Beach, Santa Monica, Cal. ; Providence, paper, free from impurities, and apply the solution to ing in any uncovered open vessel. 
R. I. the surface of the paper with a soft sponge or a broad , Now in this case, as I havfl foun d  by experiment, 

Of the Thompson roads there are also now in opera- soft brush, being careful not to have the sponge oj. though no douht any pnwtical scientist could have 
tion, in London, three. Of the roadways, in Manches- brush charged too heavily with the solution, or else the assured me of the rebult in advance, it needs bllt a small 
ter, two; Newcastle-on-Tyne, one; Blackpool, one ; paper will have a streaked appearance, which will quantity of oil poured upon the " smoking " water to 
Liverpool, two; Douglas (Isle of Man), two ; one in show in the finished print. Go over the surface of arrest at once the process of its visible vaporization. 
Brighton, Skegne�s, Great Grimsby, Great Yarmouth, the paper in two directions at right angles to each Reasoning from this fact, I should suppose that 
and Folkestone ; in Glasgow, two; Hull, one ; in Paris, other, to insure an even coating. The sensitized paper there might be other uses for pouring oil upon the 
three ; Boulo�ne, one; Barcelona, Spain, one. Millions must be allowed to dry in the dark, and in a horizon- water than the quieting of the wavel;1. I take it for 
of passengers have been carried on these gravity road- tal position. granted that the fogs most dangerous to navigation 
ways, and we believe no serious accident has ever .. I • , • are precisely those still fogs due to sudden though slight 
occurred on them. Probably no safer mode of convey- AT a recent meeting of the Paris Academy of Sci- changes in the relative temperatures of the water 
ance was ever devised. The form of these roads, as ences, a paper was read on the thermic Iconducti- and air which are illustrated: upon a small scale in the 
erected by Mr. Thompson, will be seell by reference to bility of mercury above 100 degrees C., by M. Alphonse " smoking " of hot water in an open basin, and which 
the engraving of the road way built by him at Bou-

I
· Berget. In continuation of a previous note-Comptes can be prevented or stopped by the use of oil. 

logne, given on page 150. Rendus, April 16, 1888-the�author gives the results of Again, if oil is effectual to prevent the vaporization 
MI'. Thompson's experience in this line has led him his studies on the variation in the thermic conducti- · of water, why IIIay it not have a possible most valuable 

to the elaboration of the method herewith illustrated I bility of mercury between 100 de.gr�es .and 300 deg�ees. l use, in river or
. 
sea-�ort settlements, to arre�t th� 

for street railway service. Among the advantages of C. For 1 degree he finds the VarIatIOn In the coeffiClent spread of malarIal dIseases, and even of yellow tever ! 
this system. Q.r� tbe following. There being' no travel· of thermic conductibility to be -0'00045. Cambridge, Mass. D. G. H. 
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BOULOGNE-SUR-MER. 

Our illustration presents a general view of this agree­
able and very accessible watering place on the shore of 
France. A stay in Boulogne is now rendered more at­
tractive by the Grand Casino, in which Mr. Hirschler, 
the spirited proprietor, has done more in four years 
than did the previous administrators in forty. At the 
Casino will be found a newly arranged hydropathic 
establishment ; swimming baths, continually renewed 
with fresh sea water, and professors to teach the art of 
swimming ; and several hundred bathing machines, 
the most,commodious and best administered in E urope. 

On these sands, free from shingle or rock, famil ies 
can bathe, and chi ldren can paddle the livelong day, 
while the boats of the Hu mane Society are constant in 
their attendance for the prevention of accidents. '1'he 
bathing here i s  considered heal thy and safe at any time 
of the tide or day, provided that a cou pl e of hours be 
allowed for digestion ; whereas bathing in England 
finishes at noon or at one o'clock. after which time i t  
i s  either contrary to the  " by-laws " of t.he  town or  
declared by the faculty to be  injurious to health. 

J ,itutifi, �tutri,an. [SEPTEMBER 8, I 88R 
with them the scent of the tropics, making the nights From three to five t.()ns of catfish are shipped annuaUy 
delightfully cool during the long sumlllers. to the West from this point, and are caught by line in 

It has an average humid ity, 72 per cent, summer and the surrounding lakes. The hunting and trapping is a 
winter, and though to the N orthernf'r the heat at 90° sure means of livelihood in this section, also alligator, 
may seem greater than it really is, yet from a personal otter, seagull, and other skins, and the plumage of 
experience there i s  not that oppressive heat felt here on white cranes, the latter now nearly as scarce as the buf­
the hottest days that is felt in the Northern and inte- falo on the great Western plains. The feathers of the 
rior port ions of the United States. 

I 
white crane of particular value will not number more 

Thunderstorms are not a rarity in this section, but than fifteen or twenty on each bird� They are a slen­
there are fewer than further inland. The electrical dis- derl y delicate aigrette plume, so white and airy that if 
plays are a marvel during a heavy thunderstorm, re- held to the sun they are scarcely visible. These feath­
sembling more the presence of a body of artillery than ers are worth $400 per pound in the city market, and I 
anything el se ; t.he bolts flashing past trees and house am informed that one man shipped two hundred 
tops in a manner to put to fright a person of but aver- pounds to France during last year. 
age courage, and a wonder that such 3. z igzag of fire can A ride in the bayou boats is a novelty to the stranger 
keep up for hours without apparent damage fills the unlike that experienced elsewhere. They have a dis­
thoughts of the beholder. Of rain in such heavy storms tinct motion peculiar to themselves, more like the rock­
the heaviest that I have seen was four inches in about ing of a cradle than anything else. Slipping through 
two hours. the drawbridge on one of these boats, lake after lake 

The average annual rainfall is about fifty· six inches, and bayou after bayou presents itsel f in this lovely 
equally divided between the months, maki ng the island country, the parish (St. Mary's) bei n g  !lcarcely 
monthly average four and two-thirds inches, and more than a continua tion of these wooded islands ; 

THE CASINO, BOULOGNE-SUR-MER, WITH SWITCHBACK RAILWAY, THE TOWN, QUAY, FLOATING DOCK, AND SWIMMING BATHS. 

There is no lack of social and intellectual amusement 
at Boulogne. At the Casino there is a band of sixty 
musicians, performing twice daily, in  the deli �htful 
garden. The theatrical entertainments are either 
comedy, vaudeville, or opera com ique by some of the 
leading Paris artists. 'i'here are children's balls and 
balls for adults at freqnent intervals. The ball rooms, 
theater, and drawing and reading rooms, the restau­
ran t, cafe, and billiard rooms are lighted by electri­
city, and thousands of fete and illumination lamps in 
the gardens are furnished in  l ike manner. 

A new feature has been added to the Casino ; the old 
skating rink and lawn tennis grounds have been 
abolished, and in their place have sprung up flower 
beds, parterres, and shrubberies. A music kiosque has 
been erected, with a fountain, tents, lounging seats, 
and tables, and an outdoor cafe service. A continual 
source of amusement is the switch back rai l way. It was 
erected by Mr. L. A. Tholllpson, of Philadelphia, Pa. 

.. , . . .. 
[AMERICAN METEOROLOGICAL JOURNAL.) 
Notes on Southern Louisiana. 

There are few, if any, portions of the United so "Won­
derfully made as Southern Louisiana from the Gulf 
coast to l atitude 30° 30'. It is a section of country where 
-the highest tem perature has never exceeded 97°, and the 
lowest rarely fal l ing below 20° Fah. Warm southerly 
breezes prevail almost during the entire year, carrying 

proving that the heavy rains are not 'a frequent occur- passing pontoon bridges (each plantation has one), 
rence. which seem to float like cobwebs across the stream. A 

The clear days, entirely free from clouds, will not planter owns both sides of these streams. Consequently 
average a third ; but the fair days are in excess. The the necessity of having a bridge foj' his cattle and teams 
heavy cumulus clouds are seen i n  magnificence nearly to cross to cultivate the land on either side. 
every eyenin�, and are dispelled toward d usk by the The trees on the Teche are the cypress and oak, moss 
winds blowing from the Gulf. covered and aged. Plantat.ion after plantation was 

Of the prominent lakes, Pontchartrain, Maurepas, passed ; r ich fields of cane, orchards of melons and 
Borgne, Washa, Grand, W hite, Calcasieu,  and Sabine, oranges, and the shading fig trees ; arbors heavy with 
the former and Calcasieu are probably those most used the finest of wine-prod ucing grapes ; pomegranates, 
oy residents as resorts. From New Orleans to Pontchar- plum, and peach trees furnished the shade. Out on 
train is six miles by rai l, where the population of the the flat lands mush rooms grow plentifully, and water­
city go by the thousands each evening and listen to the creSS8S are tangled over the cl ear streams. In the gar­
m usic of a superb band, and go bathing or sail ing. The dens are all kinds of vegetables, and about the houses 
waters of this lake are connected with the Gulf by the the fragrance of the rarest of flowers, blooming in wild 
narrow Rigoletts at the eastern end of the lake. profusion. In the magnolia trees mocking birds were 

Probably the most beautiful spot in Southern Louis- singing, and in the timber, the home of the deer and 
iana is in the vicinity of Morgan City. This city is the haunt of the delicate bird, the h unter was seen 
situated on Tiger Island, and is surrounded hy Grand ready for his next shot. R. E. KERKAM. 
Lake, Flat Lake, Lake Poularde, Bayou Breuf, and the 
Atchafalaya River. 

Morgan City is beautifully laid out, with wide streets, THE new battle ship Sans Pareil, 15, 10,470 tons, 1 2,000 
hard and whit.e, that shed water rapidly. The streets horse power, has been built by the Thames Iron Works 
are planted with oak and myrtle trees and the rich Company. The Sans Pareil will  be completed for sea 
umbrella china tree. The railroad cutR the town in two at Ohatham Dockyard. She will  carry two 110 ton 
part.s. A great deal of lumber is shipped from this city gF .s, one 10 in. gun, twelve 6 in.  gllns, twenty-one 3 
to Texas, and the shipment of opened oysters in cans to ',ounder and 6 pounder quick-firing guns, a number of 
the same State last year amounted to 21,000,000 oysters. I machine guns, and 18 Whitehead torpedoes. 
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THE TERIITE PEST OF THE OLD , WOltLD. 
JOHN B. CORYELL. 

The ravagfls of the so-called white ant, but more 
properly designated termite, can hardly be compre­
hended by those who have not seen the results of its 
labors. These are so disproportionate to the size and 
apparent powers of the insect, tha� no one can be 
blamed for doubting, except upon the most positive 
evidence. It is for this reason, probably, that British 
officials, in termite-infested parts of the globe, have 
been moved to send to the hOllle government specimens 
of what the little insect can do. . At the South Ken­
sington Museum of Natural History there are two not­
able examples of the destructive powers of the termite. 
One of these is the remains of a heavy, square lintel of 
teak wood, taken from the door of one of the govern­
ment offices at Jamestown, St. Helena. The other is a 
piece of sheet lead, from Madras, which has been per­
forated by the insect. The latter is an extreme case, 
but the former is not a fair example of average destruc­
tion, although it gives a clear idea of what the insect 
is capable o�. In this case the wood has been com­
pletely eaten away to the heart, leaving that like a 
skeleton. 

In many cases not even the skeleton is left. I re­
member once, in the south of China., having occasion 
to -move a huge hardwood chest filled with recordf!l, in 
the shape of books. I called two lllen to come and lift 
the chest. They took it by its iron handles, and with 
one accord bent to it and lifted. It was like a signal 
for dissohition. It seemed as if force of habit alone could 

..a.m heJ.d.tbe handles in their" places, for tbe lostant 
'they were tugrged at they came away, and the chest 
crumbled and fel1--t.o the floor a heap of dust and irregu­
lar, thread-like shred.!; of wood. The hooks then, on 
being examined, proved to have suffered in the Ilame 
fashion. Some of them crumbled on being taken up, 
and others remained so thoroughly riddled with holes 
as to be nothing better than a fragile 
lacework of paper. 

If the insect destroyed only at times 
during its varied existence, it might be 
possible to guard against it better ; but 
when it is considered that as larva, pupa, 
and perfect insect it is ali ke and equally 
destructive, it will be understood what a 
pest it must be. Camphor is a shield 
against it, and camphor-wood chests are 
therefore used for keeping valuable arti­
cles in, but eve

.

n the genuine cam
.
p hor 

wood iii Dot alway�",trdJigenough tOjkeep 
away the ravenous thing, and it has to be 
re-enforced by plentiful supplies of the 
gum. 

My first aecquaintance with the insect 
was made one night in the faU of the 
year, at Canton, while dining with a mer­
ohant there. It was still warm enough 
to need the windows to be wide open and 
to have the huge fan or punka swinging 
steadily over the table. We were about 
half through with the soup when there 
came in through the windows such a 
swarm of the termites as soon filled every 
soup plate and every glass. ·They fell 
upon the table like hail, their wings, 
which they seemed to be losing, floating 
through the room and finding their way 
to our most unwilling mouths, in spite of 
every etfort to avoid them. The windows 
were shut and the table cleared, and we 
went on with our meal, sweltering in 
order that we might eat. 

These termites, which so bothered us, 
were the males and females out on their 
courting tour, and well it is that they 
were so easily destroyed ; for if more than 
the very smallest percentage of the fe­
males were to live, the whole world would 
hardly be large enough to contain their 
progeny. One female will lay in the 
neighborhood of thirty-one million. of 
eggs in the course of a year. Of these 
eggs the smallest proportion are males 
lj.nd perfect females, the others being 
workers and soldiers, and the workers be­
ing in an excessive majority. These lat­
ter, nE'uter, classes are not produced, as 
with so many other insects, by special 
feedin� or treatment, but are detetmined 
in the egg. 

i- - -

I 
I 
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laid thE1 workers come along and take them to the cells 
to which they are assigned. The metamorphosis of the 
termite is .not as strongly .marked as with so many in­
sects, the larva and pupa differing but little from the 

final form which it is to take. The males and females 
are the only ones having wings, of which the number is 
four, and these wings are lost as soon as their purpose 
is accomplished. Of course the reason for the nuptial 
flight, or more properly the courtt!hip flight, is a sound 
one;" If the males aad · females wel"e not enabled to 
leave the nest in this way, tliere would be the greatest 
danger of inbreeding, with all its disastrous effects on 
the termite family. 

Perhaps the most extraordinary featnre of the female 
termite is the manner in which she is fitted to perform 
her duty in life. This duty being solely to lay a suf-

ficient number of eggs to prevent the possible extermi­
nation of the insect. she is so constructed that, having 
gone safely through the hazardous period of courtship, 
she is spared the necessity of having ever again to re­
sort to it. She holds within her .body, -When pregnant, 
all the eggs sh� is ever �oing to lay. And as thirty-one 
millions are a great many and form a vast bulk, 
comparatively, even of the tiniest things, it follows 
that she must have some extraordinary means of pro­
viding for their reception. And she has. Before 
impregnation she is' not much over half an· inch in 
length, bllt when ready to begin to lay she has in­
creased so enormously in size that she weighs one 
thousand times as much as when she took her. flight. 

There are several species of the termite, some of 
which luake those great tent-shaped mounds of which 
travelers tell so much, and others lmilding high up in 
trees. The sort which is so destructive to wood and 
books makes its home underground, and approaches 
the object it intends to convert into food by tunneling 
to it. By this means it renders any attempt to watch 
for its coming null. Usually it follows the grain of the 
wood in its progress, but this is not always the case, 
the direction being determined by expediency. A chest 
which has not been totally destroyed will show that the 
insect has gone back and forth and up and down, just 
as the nature of the wood or its thickness renders the 
most expedient. Frequently the termite will perform 
a most singular work in the effort to make the best use 
of any wooden structure into which it has made its 
way. If, for example, it has bored throngh the length 
of a pillar supporting a house, and finds at the top that 
there is wood which it would like for food, it first uses 
np the wood of the pillar and then fills the hollow shell 
thus created with mud packed until it is as hard as con­
crete. The pillars of one house taken down for rebuild­
ing in St. Helena were found to be mere shells of wood, 
compactly filled, except for a tunnel through the IE'ngth, 

with a pillar of hard mortar. The skill 
with which the termite conceals its rav­
ages, and the manner in which it guards 
against ' the premature destruction of its 
means of approach to its food supplies, 
indicate a high degree of intelligence. 

• • •  

Calltner" Procell .. Cor Alurnlnnm an4 
Sodlnm. 

There is no difference of opinion as to 
the great variety of uses to which alumi­
num might be applied if it could be pro­
duced in sufficient quantities at a reason­
able cost. Hitherto it has been produced 
almost entirely in France by the Deville 
process ; and this process involves so con­
siderable an expenditure: that tbe results 
have been by no means satisfactory. 
About seven years ago, Mr. H. Y . . Cast­
ner, of New York, began experiments in 
that city with a view to improve thl:o 
Deville process and cheapen the cost of 
aluminum by reducing the cost of pro­
ducing the sodium from which it is ob­
tained. Two years since, Mr. Castner 
erected experimental works at Lambeth, 
where he succeeded, after nearly eighteen 
months of further experimentation, in 
satisfying a number of men of science 
and others that he could produce sodium 
at one-fifth and aluminum at one-third 
of the cost previously incurred. A com­
pany was thereupon formed in order to 
take up and work the Castner patents. -

In October last the foundation stone 
was laid of new works at Old bury, near 
Birmingham, for the production of both 
sodium and aluminum on a large commer­
cial scale. The works were virtually com­
pleted and the successful manufacture of 
these products was begun about a fort­
night ago, and a large number of gentle­
men were invited to visit the works on 
July 28 last and witness the processes in 
actual operation. Among those who ac-­
cepted the invitation to be present were 
the Right Hon. A. J. Balfour, M.P. , a 
trustee for the debenture holders ; Sir 
Frederick Abel, C.B. , F.R.S. ; Sir Henry 
Roscoe, M.P. , F. R. S. ; Lieut.-General Sir 
Andrew Clarke, G.C.M.G. ,  C.B. ; Prof. C. 
Roberts-Austen, F.R. S., of the Mint; Prof. 
Dewar, F.R.S. ; Dr. Crookes, F.R.S. ; Dr. 
Hugo Muller, F.R.S. ; Lord Rayleigh, 
F.R.S. ; Prof. Huntingdon, and others. 

It has been stated that the female is 
imprElgnated during the flight, but this is 
not so. The insects merely pair at this 
time, and then such as are not destroyed 
are taken in charlre by some workers who 
have a nest, but no queen, and are con­
veyed to a cell of unusual size and there 
practicallyimp;risoned. A holEl only large 
enough for a worker to pass in and out of 
is left, and then the female is impregnat­

-ed. .  She lays the E'ggs, at the rate of 
eighty thousand a day, and as they are 

F\ema i ns ot a s gua re L iJl t eL o r  a door o r one o r  t he g ov er nrrlen t orf ices at  amestown sn· jere na . 

According to the London Times, only 
one opinion was expressed by tlie gentle­
men who visited the works -some of them 
among the highest authorities on the sub­
ject--as to the practical success of all tbe 
operations witnessed, and the admirable 
arrangement of the plant employed. Mr. 
Castner was freely complimented on the 
skill and success with which he had de­
veloped his system.-Nature. 
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" Dall7 " Buttar. 

In a dark and dingy-looking cellar, belonging to 
one of the large produce commission houses on the 
west side down town, two men were busily employed, 
a short time ago, in " flxing " n umerous tubs of 
butter for the retail trade. A Herald reporter watched 
the operation with interest. The house in question 
does a large retail trade up town, and the mode of 
" fixing " these tubs preparatory to leaving the down 
town establishment may perhaps explain why it is 
that the up-town consumer pays thirty-five cents a 
pound for " gilt edge creamery " while the market 
quotation for the same is but twenty cents. 

After viewing the operation for some time and ask­
ing a number of questions, the reporter elicited the 
following facts, which lllay be said to apply not only 
to this house alone, but to most of the wholesale 
houses connected with the trade. John Smith, of 
Butterville, Ohio, for instance, will consign a number 
of tubs of butter to a New York house to be sold on 
commissIon. The butter is ordinary dairy butter­
any sort of butter for that matter,--and the market 
price the day the butter is received is, say, eighteen 
cents. As this lot happens to be dairy butter, lIlr. 
Smith, of Ohio, is credited on the books of the concern 
with the sale of so many pounds of butter at the rul­
ing market rate. 

Now comes the transformation scene. All the marks 
on the tubs are carefully scraped off and the butter 
weighed. Say the first tub weighs sixty-five pounds net 
-that is, with due allowance made for the weight of tub, 
etc. The top is then knocked off and the butter " tried " 
to see what sort of a " brand " it will stand. Then as 
much salt or brine as the tub will possibly hold is 
packeq on top of the butter. This is the first step. 
A new top is then nailed on, this cover, by t.he way, 
having been soaked and being therefore much heavier 
than the first one, and the tub is now ready for mark­
ing or braI)ding. Here are a few imaginary brands 
for which stencils have been prepared: " Silver Stream 
Creamery," "Rocky Spring Creamery, warranted gilt 
edge," .. Fine Mountain Brook Dairy," and 80 on. Now 
comes the weighing process. The tub thus metamor­
phosed, with the addition of several pounds of salt and 
as many nails as can safely be driven in, is found to 
weigh seventy-three pounds. Its original weight was 
sixty-five pounds. This seventy-three pounds of " Sil­
ver Stream Creamery " then is sold for say twenty-two 
cents, yielding a net profit to the " commission house " 
of $4.86, which, on one tub of butter alone, may he 
considered a handsome profit. 

Sometimes the housewife who buys this " Silver 
Stream Creamery " at thirty-five cents per pound 
raises a complaint at the quality of the butter. The 
reply usually is: " Well, madam, this is genuine ' Sil­
ver Stream Creamery, ' and it certainly ought to be 
good," and then madam goes away with the reflection 
that " perhaps it was the weather after all." Madam 
might have another idea on the subject if she but 
knew that most of these flowery named creameries 
had an existence only in nark and dingy cellars down 
tO ri'n. .. . . . . 

in the presence of ladles, they should be neat-a woman 
instinctively feels a repugnance to a shabby, untidy 
man. They should be free from offensive personal 
habits and not redolent of stale tobacco. Sobrif,ty is a 
sine qua non. Unremitting industry is an essential; 
without it no sewing machine canvasser can be even 
moderately successful. He must work constantly, day 
by day. otherwise his efforts will be barren of results, 
and his position cannot be too soon given to some lllan 
who is more thoroughly in earnest at the business. 

Canvassers must have a thorough knowledge of the 
machine they are selling. the op'eration and uses of t.he 
several portions of its mechanism, and the ability to 
operate it well 011 every class of work that it is capable 
of doing. No man should be allowed to go out until 
he has learned this thoroughly. 

In addition to this, canvassers Should be instructed 
to be guarded in their promises to customers, and not 
let their anxiety to sell machines lead them into raising 
in the minds of buyers expectations that their employ­
ers wili disappoint. 

They should also be required to say as little as possi­
ble about thair rivals and their rivals' machines, but 
to give their whole time and energies to showing up 
the excellence of their own. 

Canvassers who have been for years in the business, 
who have lived well, supported families, and made 
money, owe their success to a strict adherence to these 
few and simple rules ; and a force of men organized 
upon such a basis cannot fail of doing satisfactory work 
if they have a good machine t<.l sell upon reasonable 
terms. And it is atwa� : an erieouraging example to 
canvassers to know that lllany who have worked faith­
fully as such have reached the best paid and most re­
sponsible positions in the business, while numbers 
have been enabled in time to do a profltable business 
on their own account. 

• I .  I .  
l1Ionte-Chrlatl. 

Mr. Thomas Simpson, U. S. consul at Puerto Plata, 
San Domingo, reports as follo ws to the State Depart-
ment : ,,"' 

The town of Monte-Christi * was founded about 
three centuries ago, and was of some importance in  
the remote past, but from various inimical causes had 
dwindled into insignificance, when, in 1872. Mr. Juan 
Ysedro Jimeneil, to whom its revival is directly due, es­
tablished himself here. Prior to that date there was 
no business done here 'Yorth noting, but Mr. Jimenes 
soon comm�nced,�

x�l[�g mah�gany, I:)f whic� wood 
vast quantlt� w&re- i*rllually aJupped h�nce «ntIl 1876, 
when, the source of supply being practically exhausted, 
the exportation of dye woods was begun and still 
continues with activity. 

In the opening months of 1885 the firm of J. Y. 
Jimenes & Co. successfully achieved, at a considerable 
cost, the realization of a feat of practical engineering 
which has proved of inestimable public benefit, in many 
ways. Pursuant to rilans drawn by Mr. P. Smith, an 
American engineer, who supervised and carried the 
undertaking to a successful ending, a branch of th e 
river Yague was caused, by means of a canal excavated 
at the proper point, to return to and flow through a The Canvaaaer. former channel (from which it had been sJiverted by 

The following from the Sewing Machine Journal ap- natural causes many years ago), discharging into the 
plies not only to canvassers, but to all salesmen and I!ea near Monte-Christi. By thus regulating and con­
mercantile representatives: fining the course of this stream, hitherto dispersed in 

Many dealers who have recently come into the sew- innumerable lesser water ways and lagoons, large 
ing machine trllode, and, while intending to push their tracts of land formerly submerged have been drained. 
business by means of canvassers, are looking arou nd These lands are thickly covered with virgin forests of 
them for the proper material wherewith to organize a logwood of superior quality, which, before unapproach­
good and effective corps, have, in their lack of experi- able, hence valueless, are now being felled and ex­
�nce in the business, requested us to give them a few ported. The canalization of this branch of the great 
hints that might enable them to make their selections. river of the Cibao has thus doubly benefited the 
No department of an office doing a large local retail dwellers in this region, affording unstinted water 
trade is so important as the canvassing department. It supply to the formerly waterless town of Monte-Christi ,  
is  the basis upon which the entire Etructure of tha busi- and imparting new vigor and prosperity to trade and 
ness is bu ilt. Without it there would be little or no to the community in general, by t.he redoubled activity 
need of collectors, shipping clerks, and horses and in its chief staple of export. 
wagons, and the duties of the bookkeeper would be re- Monte-Christi, at the present  day, is a town of about 
markably light ; while the proprietor himself would be 1.500 inhabitants, and its populatiun continues to grow 
apt to find time hang rather heavy on his hands, wUh its ever-increasing commercial importance. 
though the cash did not feel very heavy in his pockets. _ • •  I .. 
In making his selections, therefore, for this all-import- THE largest passenger terminus in London, Liver­
ant bl'anch of the business, he cannot be too circum- pool street, is to be enlarged, at a cost, for land alone, of 
spect ann careful ; for, while a good and active set of $3,250,000. The extension will enable the numher of 
men will build up his trade in a very short time, on the t l'ains to be increased from the present figure, 700, to 
other hand, a bad and lazy lot will do it incalculable about 1,000 daily. The suburban trainli will be run 
damage in a lUuch shorter time. faster, and it is believed that the increase in suburban 

If possible, it is better to secure the services of men passenger traffic will fully pay the interest on the 
who have had experience in sewing machine canvass- capital outlay. The increased passenger receipts dur­
ing, on account of their knowledge of the best methods ing t'he last ten years were $2,500,000, a large portion of 
of ,showing up machines and inducing people to buy which was due to workmen t.aken advantage of cheap 
them ;  but experience is  by no mellins absolutely neces- tickets sold in packets at a reduced rate, and living in 
sary. and it  is much better to have the rawest and the suburbs and traveling to and fro every day to work 
greenest hand possible out of work, if he is honest and in the city. 
industrious, than an unscrupulous old practitioner who -. M--o-n-te-.C-
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o-r San has become an adept in the devious ways and tricks Domingo, about 60 miles west of Pnerto Plata, and near the buundary 

which the canvassing fraternity have the reputation line s�parating this republic from that of HaytL Weekly mail comm uni­
of being thoroughly versed In. But all canvassers, cation i8 11ll';intained with this post by small  coasting schooners, wh�('h 
green or not green should possess these fundamental make the trlP in  from eight to ten hour •• and monthly by the Clyda hne . .  ' I of steamers, which occupy about live hours in the passage. On rare oc-q uahlieatlOns : casions mails are sent by l and, but as the country i8 very mountainous r n personal appearance, since they come coWltantly ann road,s bad, this mode of communication is oeldom resorted to. 

[SEPTEMBER 8, 1888. 
How Arlltlelal Plavora are Made. 

In the wonderful laboratory of the growing plant, 
by processes of which we know almost nothing, the 
atoms of carbon, hydrogen, oxygen, and nitrogen are 
made to group themselves into compounds which give 
to our vegetables and fruits the delicious flavors char­
acteristic of them. In most c asell, this flavoring prin-' 
ciple iii so small in quantity, and so complex in its na­
ture, that the chemist is unable to satisfactorily deter­
mine its cOUlposition, and it is probable that few of 
the natural flavors are simple chemical substances, 
but rather luixture.s of, different organic salts, ethers, 
and alcohols. 

The flavoring principle of the majority of fruits can 
be directly extracted and preserved by simple means, 
forming extracts for Jlavoring food which are as unob­
jectionable as they are agreeable. Unfortunately, it 
happens, however, that m any of these flavors can be 
imitated by various chemicals, which, while they are 
much cheaper than the natural product, are unwhole­
some and even dangerous. As a general thing, the ar­
tificial flavors are much ",oarser and ranker than the 
natural ones, and lack entirely the peculiar fruity 
taste distinctive of the latter. The greater part of the 
artiflcial essences belong to the class of compounds 
known as ethers, or, more strictly speaking, salts of an 
organic acid and base. 

The artificial essence pineapple, for instance, is com­
posed of ethyl butyrate, or a combination of butyric 
acid (the acid of rancid butter) and a radical known as 
ethyl (CaH.), which is also present in common alcoh� 
By combining the ethyl with pelargonic �� we , 
tain an ether with a flavor resembljDg ' that of th'e 
quince. Ethyl caprate is sometimes" known as aman­
thic et,her, and is one of the" 'flavoring substances 
found in old wine. Another radical, amyl (C.Hu), is 
also the base of several artificial flavors. Amyl alco­
hol C.Hu-O-H is the poisonous fusel oil found in the 
poorer grades of whisky. Amyl acetate forms the 
well known essence of Jargonelle pear, while amyl va­
lerianate is a very good imitation of the flavoring m at­
ter of the apple. Amyl caprate is found in Hungarian 
wine. 

The natural flavors of the peach, plum, almond, ete., 
are due to nitrogenous bodies containing cyanogen, 
the base of the poisonous prussic acid. With the ex­
ception of the almond, these flavors are not often imi­
tated, but a substance made from coal tar, known as 
nitro-benzole, has an intensely strong taste and odor 
of bitter almonds, and under the name of oil of mir­
bane is employed to a considerable extllnt as a per­
fume and flavoring extract. It is. however, a power- > ­

ful poison, and should never be added to food. Vanilla, 
as is well known, is the product of a Mexican plant. 
When pure, it is perfectly wholesome, but it has been 
said to sometimes undergo a l!lpontaneous decomposi­
tion, which renders it dangerous. This, however, is 
not fully confirmed, and the bad effects observed may 
have been due to other causes. It contains a substan('.8 
commonly known as vanilline, but chemists distin­
guish it by the brief appellation methylprotocatechuic 
aldehyde. This is now made artiflcially, in large quan­
tities, from the gum of the spruce and other conifer­
ous trees. 

There are many other or/l:anic bodies which possess 
very characteristic odors, although not common ly used 
for flavoring purposes. Formate of ethyl is sometimes 
used to give an agreeable taste to rl1m. Acetic ether. 
or acetate of ethyl, has the fragrance of cider, while 
acetacetio ether, C.H(CJI.O)HO. OC.H., has the odor 
of new-IiIo�n hay. Ethyl nitrite has a pleasant, apple­
like smell, while amyl nitrite has an odor pecul iar 
to itself, which produces such remarkable physiologi­
cal effects that it is extensively used as a m edicine. 
Salicylate of Jliethyl occurs in the oil of wintergreen 
(checkberry), and was one of the first vegetable pro­
ducts prepared artificially. With the exception of 
n itro-benzole, all the artificial flavors mentioned above 
are composed of three elements only-carbon, hydro­
gen, and oxygen. 

All the wide differences in odor, taste, and chemical 
behavior are due to slight variations in the propor­
tions of these elements, and probably, also, to the po­
sition in which their atoms are arranged in the mole" 
cule. Strictly speaking, the only difference between 
the odorless glucose and the fragrant pineapple oil is 
that the latter contains four atoms less of oxygen, 
and the relation between the chemical composition 
and the physical properties of the organic bodies is 
a most important but still unsolved chemical pro­
blem. 

We llIay hope to know much more in the future, as 
many skillful and patient investigators are hard at 
work upon this very subject. Alt.hough many of the 
above flavors are 80 strong that only a very small 
quantity is necessary to flavor a large amount of food, 
yet their use cannot be recommended. They Ilore un­
wholesome, to say the least, and some are actually 
poisonous. Only natural fruit flavors should ever be 
allowed in the kitchen, and the cheap artificial es­
sences should be left in their proper place, on the 
shelvell of tha eheluillt's laboratory.-Popular Nciance 
Nawl. 
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BoUie Paper •• 

One of the interesting travelers known as " bottle pa­
pers," and which was !!et aftoat by our oid friend Cap­
tain Henry Plater, of the ship Patriarch, has just come 
to hand. The following are the particulars : 

The Patriarch was on her voyage to Sydney, passen­
gers all well, when, on 1st April, 1887, in latitude 1° 7' 
S. , longitude 25° 54' W. , the bottle was thrown over­
board, and a slip of paper with the above details was 
inclosed within it. 

The bottle was eventually picked up on the shore of 
Galveston Island, in the Gulf  of ,Mexico, having tra­
versed (through the aid of the equatorial current) the 
Atlantic from the point of jettison to Trinidad or To­
bago ; thence it passed to the Caribbean Sea, and when 
opposite Cape Gall inas it trended to the channel ' be­
tween Yucatan and Cu ba, passing thus into the Gulf 
of Mexico. It prohably took the round of Cam peachy 
Bay, thence traversing the west side of the Gulf until 
off Gal veston Island. It was picked up on the 18th 
May. 1888, by Henry Middelegge, who was collecting 
dri ftwood along the shore. Thus in 413 days it was car­
ried by the current not less than 5,500 miles, being 
at an averge rate of 13% miles per twenty-four hours. 

Another of Captain Henry Plater's " bottle papers," 
which had been thrown overboard six days earlier, has 
reached us. It is to the following effect : 

The Patriarch, 14 day!! out from London, and bound 
to Sydney, was in latitude 12° 55' N., longitude 25° 47' 
W. All well. 
;rhi8 bottle was picked up at Ambergris Cay, British 

,rHondu-ras, on the 25th of May, 1888. Taking the Cay 
to be in latH-udt) 18° 6' N.,  longi tude 87° 50' W. , the bot­
tle traveled for some time probably on the northern 
edge of the equatorial current, though afterward get­
ting into its heart, a distance of 3,620 miles on a course 
N. 84° W., which gives the current a mean rate of 8� 
miles a day. The rate would, from the position, be 

. slow at first, and subsequently accelerated. 
Mr. A. G. Allan, of Te Kao, North Cape, New Zea­

land, writes as follows : 
While traveling 011 the Seventy-Mile Beach, West 

Coast, about a mile north of the small islet called Motu 
Pea, on May 4, one of the natives of 'I'e Kao observed 
a bottle stranded on the beach, and found it contained 
a paper. He broke the bottle and abstracted the docu­
ment. According to instructions given on former occa­
sions, it was brought to me. On perusal it proved to 
be one of the marine cards ca�t into the sea to ascertain 
the direction of the ocean currents, by order of the Im­
perial Board of Admiralty in Berlin, from the shi p-of­
war Bismarck, on her voyage to Sydney, two years and 
three months ago. The card, which is printed in the 
German language, is considerably chafed at both ends, 
and some of the words are obliterated ; but the main 
portion of the print and writing is perfectly legible. I 
give the transla tion : 

'citutific  �mtrt,au. 
expeosi ve hops, and to cheapen the product or sim ulate 
some desired quality. Teas are mixed, colored with 
poisonous m inerals, and spent leaves are dried and 
placed a second time upon the market. The animal 
industry which asks for the protection proposed in this 
bill reaches all the levels of life from the millionaire to 
the day laborer. It embraces more than all other in­
dustries in the country combined, the property of the 
poor." .. I . . ..  

OUR FIRST .IMPORTED LOCOMOTIVE. 

The first locomotive, imported into this country was 
bought in Manchestbr, England, of the Stephenson 
Company, by Kirk Boott, for the Boston and Lowell 
Rai lroad corporation. It arrived in this country in 
1834, and ,  for convenience of transportation, had 
been stri pped as far as possible, and upon arrival in 
Boston was placed on several boats of the Middlesex 
Canal Company and drawn to Lowell. With the loco­
motive came a planer and tools for building locomo­
tives, and as soon as patterns could be prepared a new 
locomotive was commenced. The imported machine 
was put together, and named " The Stephenson," in 
honor of the builder. 

The new engine made at Lowell was named " The 
Patrick," after the president of the corporation, Patrick 
T. Jackson. This locomotive was completed three 
or four days before the Stephenson made its trip. 
The Stephenson weighed eight tons, and had four 

MR, ELI COOPER AT THE AGE OF 84 YEARS. 

" This bottle was put overboard at noon on February 
15, 1886, in latitude 47° 17' S. ,  longitude 111°  56' 50' E. 
from Greenwich. Ascher, on board the ship Bismarck, 
on a voyage to Sydney. Whoever finds this paper is 
requested to send it to the Imperial Admiralty in Ber­
lin." It is also requested that the finder should add 
some particulars as to the time and place at which the wheels, with outside connections. The boiler had 113 

bottle was found. The existence of an ocean current tubes, which were small and intewed for burning coal ; 

setti ng in from the Indian Ocean toward the southern but in using wood they became clogged, and in order 

end of New Zealand is a fact well known for many to clear them out the locomotive was stopped, and the 

years. It strikes the southern end ahout the Bluff and fireman cleaned them with a long rod. The coach 

chiefly passes to the eastward,  but apparently New Zea- which was used in the trip was a small affair, w ith seats 

land to som e  extent divides it, and though the bu lk upon the side. The first trip was made from Lowell in 

passes to the eastward, a small stream comes u p to the June, 1831>, and the distance, 26 miles, to Boston, made 

westward of New Zealand, and naturally impinge!;! in seventy-seven minutes. The return trip was made 

again!!t the w�stern side of the northern part of the in eighty minutes. 

Auckland provincial district. The bottle, when thrown John Barrett was the first conductor and Eli Cooper, 
overboard, probably traveled with the easterly set that whose portrait is given herewith, the engineer. The 
runs southward of the Australian continent, thence passengers were : Patrick T. Jackson, James F. Bald­

through Bass' Strait, and onward toward the coast of win, the engineer, Major George Whistler, and associ-

New Zealand.-Nautical Magazine. ates. Directly after the opening of the road, .. The 

• • •  , • Patrick " was put on,  and after running four years 
Adultera&ton oC FQod. . .  The Stephenson " was put in the machine shop and 

In reporting favorably to the House a substitute for made over by Eli Cooper and otJ,1ers. 

the Lee bil l  to prevent the manufacture or transporta- Mr. Cooper is now livin� in Woburn, Mass. , at the 

tion of adulterated articles of food, drink, and drugs, age of 84. He was born III S�ockport, E�glan? , De­

made in one State and intended to be sold in another I cember 16, 1804, and came to thIS country WIth hIS par­

the House com mi ttee on agriculture, referring to th� ents in 1806. In
. 

1824 he went to Lowell, where he 

extent of adulteration, says : learned the Il�achlIle trade, and worked �or the Locks 

. .  This state of facts amounts not only to a premium and Canals Com pany, th� Lowell Machl ?e Shop, and 

upon dishonesty, but i!;! a threat to national health. the Boston and Lowell RaIlroad CorporatlOn. 

Honest manufacturers and dealers are placed at a dis- • • • • • 
advantage or are forced into a reckless competition Wbrk I n  the Navy. 
with fraud. Legitimate trade is handicapped and de- While the good work of building new, vessels of war 
moral ized. It  tends to make an Ishmaelite of both progresses, the old wooden shi ps are not being entirely 
man ufacturer and dealer. Recent investigations in neglected. At the various yards considerable work is 
the oepartment of agriculture of cheese deceptions, being done in the way of rebuilding and repairing a 
frauds in milk, ad ulteration in beer and spirits, in number of these now old but still useful crafts. At the 
spices and condiments and other things in daily use as Portsmouth, N. H. , yard the Kearsarge is being exten­
food and beverage, e!ll phasize the necessity for preven- sively repaired, and will be ready for her officers Octo­
tiol1 or repression of these disreputable practices stim u- ber 1.  The estimated cost of the repairs to this ship 
lated by the greed of gain. Liquids, perhaps, even will be $47, 792.26. At the same yard the training shipa 
more generally than solids, are subject to this sophis- Saratoga and Portsmouth will be entirely rebuilt, at 
tication. Aged brandies are made from diluted alcohol ; an estimated cost of $68,000, and will be ready about 
ch eap wines are mixed and manipulated to imitate ex- the t1rst of the year. At the New York yard the Rich­
pensive brands j bllllllri are doctorlld to avoid th8 •• e ot mond iii fittin" out, ultimately to be the flagship of the 

153 
Asiatic station, and will cost, when completed, 
$20,596.94. She will  be ready for sea in about two 
months froUl the present time. 

At the Norfol k yard the Pensacola, which will be 
flagship of the North Atlantic squadron , is bein� reo 
paired, and the estimated cost to complete her entire is 
$27,311.  She will be ready in about five months. This 
ship will receive an entire new set of boilerR, which are 
now being forwarded from the Washington Navy Yard, 
where they have been in store for some time. 

The double-turreted monitor Puritan will shortly be 
sent to the yard to be rebuilt, in accordance with an act 
of Congress approved August 3, 1886. The train ing 
ship Jamestown will also be repaired at  this yard, at  an 
estimated cost of $12,000, and be ready in about three 
months. 

At the Mare Island yard the greatest amount of work 
is being done. The Iroquois is nearly ready, and her 
estimated cost, when finished, will be $29,400. She will 
be ready for sea September 15. The steamship Monon­
gahela is also being overhauled and repaired at this 
station, at an estimated cost of $25,000. She will be sent 
again to the South Pacific as storeship of the station, 
with headquarters at Payta, Peru. She will be ready 
October 1. 

'I'he surveying steamer Ran�er is being fitted for one 
year's service on the Pacific coast at an outlay of $9,200, 
and is now read y to proceed with her work. The 
Mohican is now in the dry dock, and after some sl ight 
repairs are put on to enable the ship to leaye the dock, 
she will be repaired at an estimated cost of $14,800, and 
be ready in sixty days. 

The Vandalia and Adams, of the Pacific squadron, 
are now on their way to the Mare Island yard for re­
pairs, and it is expected both ships will be there by the 
middle of October. The double-turreted monitor 
Monadnock is being rebuilt also at the California yard, 
at an estimated cost of $600,000, and will be read y in 
about two years.-Army and Navy Jou1·nal. 

.. . . . . 
Hydrographic Expedition. 

Commodore Walker, chief of the Bureau of Naviga­
tion, has decided to send another expedition of naval 
officers to Mexico and Central America to make t he 
necessary observations in various points in those 
countries, in continuance of the important work of de­
termining secondary meridian of longitude by the use 
of the telegraph. Commodore Walker has from the 
beginning been most enthusiastic over this species of 
scientific work, and has given much time and attention 
in bringing it to perfection. Lieut. G. L. Dyer, hydro­
grapher to the bureau, has been a most able assistant 
to his chief, and all of the officers on duty in the hy­
drographic office, in fact, the entire service, are much 
interested in this particular work, which is attracting 
the attention of the scientific world. 

In the last work of this kind, which was fin ished 
about three years ago, the chain of longitUdes was 
carried from Galveston, Texas, to Vera Cruz, on the 
Gulf coast of Mexico ; also from Panama up the west 
coast of Central America to Libertad in Salvador. It 
is now proposed to connect these points. From Vera 
Cruz a submarine cable extends to Coatzacoalcos OIl 
the Isthmus of Tehuantepec. Thence a land line ex­
tends across the Isthmus to Salina Cruz on the Pacific, 
and from this point a cable is carried down the coast. 
In making this measurement. Vera Cruz and Coatza­
coalcos will probably be the first points occupied. A n  
observing party will b e  stationed a t  each o f  these 
places, and the difference of longitude between them 
will be determined. The exact longitude of Vera Cruz 
being already known , it will  be only necessary to apply 
this difference of longitude to that position to give 
the position of Coatzacoalcos. This being done, the 
Coatzacoalcos party will cross the Ibthm us to Sal ina 
Cruz and the Vera Cruz party will occupy the Coat­
zacoalcos station,  and thus the work will proceed until 
all the links of the chain have been measured, when 
the expedition will return. The stations occu pied will  
probably be the following, viz. : Vera Cruz, Coatza­
coalcos, and Salina Cruz in Mexico, Libertad in Sal­
vador, and San Juan del Sur in Nicaragua. 

The expedition will lea.ve the United States about 
the mIddle of November, in order to arrive in Mexico 
at the beginning of the dry Sl'ason, as clear and dry 
weather is absolutely necessary for the requisite astro­
nomical observations. 

'fhe following officers will be detailed for this service, 
viz. : Lieutenant J. A. Norris in charge, Lieut. Charles 
Laird and Ensign J. H. L. Holcombe, together with 
another officer who has not yet been selected. These 
officers are al l experienced in the work. Lieut. Norris 
has been connected with all the longitude expeditions 
sent out by the Bureau of Navigation since 1874, 

Lieut. Laird first became connected with the work in 
China in 1881, and Ensign Holcombe is experienced in 
similar astronomical work, though he has not before 
assisted in measuring longitudes. 

Five months will probably be necessary to Ilomplete 
the measurements, and the party will retu�n home 
early in the spring of 1889. Several months will be 
employed in making the computations, and the results 
will then be. published.-Army and Navy . Journal. 

© 1888 SCIENTIFIC AMERICAN, INC.



154 Jtitufifit �mtri tllU. [SEPTEMBER 8, 1 888. 
ENGINEERING IllVENTIONS. 

A rotary engine has been patented by 
Mr. John Marvin, of Northport, N. Y. The plates 
which form the steam chest are made to rotate npon a 
IIxed shaft, through which steam is admitted to and ex­
hausted from the chest, the pressnre being equal at all 
points of the revolDtion and there being no dead 
centers. 

A car heater has been patented by 
Messrs. George W. Carter and Will iam T. Pickett, of 
Canyonvil l e, Oregon. It has a water base, with pipes 
which conduct the water to the "interior of the stove, 
and a guard or casing outside to prevent the contact of 
the heated s'lrfaces of the stove with combustible ma-
terial, making a self.extinguishine: stove. 

A statiOl! indicator has been patented 
by Mr. George C. Logan, of New Orleans, La. This in. 
vention covers a novel construction and combination of 
parts, providing means whereby an approaching station 
may be indicated within a car, and the apparatus con­
taining the names of the several stations may be oper­
a(.ed from the ene:ine or car, the apparatus being simple 
and durable and easily manipulated. 

A car coupling has been patented by 
Mr. John P Turney. of Arl ington , Oregon. This in­
vention covers a novel arrangement of pneumatlc coup­
lings and tubes, extending to the cab of the engineer, in 
combination with a compressed air reservoir and a 
switch conduit for directing the air blast through any 
of the tubes to any of the conplings, the coupling and 
uncoupline: being effected by the engineer. 

A railroad rail has been patented by 
Mr. Gilbert A. Ewing, of Jackson. Ohio. It is of the 
class of rails formed of two longitudinal int.erlocking 
sectiollR, and the invention provides practical l y  an end­
less rail, with which [chairs and fish plates will not be 
needed, and wherein bnt few locking devices will be re­
quired, the rails also having an oval space between (.he 
webs of sections adapted to carry insulated telegraph 
Wires. 

• • •  
l'IIISCELLANEOUS INVENTIONS. 

An inhaler has been patented by Mr. 
Almon K. Ives, of Missonla, Montana Ter. It has a 
powder receptacle with small perforations in it. top 
and a suitable hand le, with compressible air bulb and 
lIexible t:lbe, for forcing air into contact with the 
powder and expelling portions of the powder with the 
air. 

An elevator and con"\>"eyor ror unload­
ing and loading vessels, etc., has been patented by Mr. 
James F. Simmons, of Manistiq ue, Mich. This inven­
tion covers a novel combination and arrangement of 
parts in a machine having a uni versal adj ustment, per­
mitting i ts use in many positions, as for transferring 
goods from a vessel to a csr and vic4 verBa, and for vari­
ous other pnrposes. 

A lock has been patented by Mr. 
Henry Van Hoevenbergh, of New York City. This in­
vention relates to what are known as " pin tu mbler 
locks,"  especially adapted to places in which the con­
trol of the lock is limited to a given time or particular 
persons, and is intended to obviate the necessity of 
changing the lock when a change of ownership or con­
trol is made. 

A middlings purifier has been patented 
by Mr. Victor Monnier, of Dundas, Mmn. The interior 
of the machine is in separate compartments, the air 
currents of which are regulated independently, where­
by each grade of material may be treated separately, 
without affecting the other grades , and there are vari­
ons other novel features of construction and combina­
tions of parts. 

A sad i ron has been patented by Mr. 
Horace S. Pease, of Cincinnati, Ohio. This invention 
relates to a former patented invention of the same in­
ventor, the lIuting plate being made attachable and 
detachable, and to serve also as a shield t.o protect the 
operator's  hand from contact with the hot chimney 
and from the heat arising from th� heated smoothing 
iron. 

An apparatus for the manufacture or 
charcoal has heen patented by Mr. Jacob Scherffius, of 
Winona, M inn. The charring of the wood is effected 
in a chamber about which the products of combustion 
pass without entering, the heated air being continuously 
used, while provision is made for gathering and co\\­
densing all products given off by the wood during the 
processes of charring. 

A spring bed bottom has been patent­
ed by Mr. Anthony Hnber, of New York City. The 
body of th e spring bottom is formed of thin metal cross 
strips, riveted together at their intersections, at which 
points are attached spiral springs, the construction 
being such that the springs can bp. readily applied 
where desired and conveniently removed when the cot 
is to be folded. 

A feed bucket has been patented by 
Mr. Albert M. Smith, of Westerly, R. I. It has a 
frame with inwardly extending arms holding a spring 

A printer's galley has been patented npon which rests a feed receptacle, a detachable parti­
by Mr. Frederick Schley, of Brooklyn, N. Y. The side tion being held within the receptacle, whereby the 
and end pieces have a rib on the outer edge at the horse will be nnable to obtain more feed at a time than 
bottom, over which the bottom piece is bent and held he can conveniently eat, and wherein also there will be 
in ene:agement therewith, thus reducing the cost of no waste. 
mannfacture and making a galley that will stand hard An ice velocipede has been patented nsage. by Messrs. George B. M. Ribble and Charlcs C. Spencer, 

A pole attachment for vehi cles has of Cortland, N. Y. It is made in triangular form, 'and 
been patented by Mr. William P. Fest, of Brooklyn, N. so that the front runner and main frame have free bp 
Y. The running gear of the vehicle has longitndinally and down movement independent of the two rear 
extending spnrs, and the pole has eyes, one in advance I runners, and is provided with a propelling mechanism 
of the other, adapted to receive the spurs, whereby the of novel character to be operated by the feet of the 
fitting of the pole will be ' facilitated, and all rattling at rider. 

the connections will be avoided. A smoke consumer has been patented 
A gun sight has been patented by Mr. 

Geore:e W. Wood, of Granville, N. Y., and James W. 
Carver, of Pawlet, Vt. This i nvention provides in one 
attachment a .ight appl icable for use at either a short 
or long range, and which may be used to gauge the 
wind, and also affords the ad vantages of a peep or 
closed sight and an open sight. 

An animal trap has been patented by 
Mr. William H. Harden, of Quitman, Ga. It is 
designed mainly for rats, the invention covering a 
novel construction of the cage, in combination with 
suspending, tripping and locking mechanism, and auto 
matic!1lly opening doors which permit the animal to 
enter, but do not allow of escape. 

A sea1 lock has been patented by Mr. 
George W. Lewis, of Portsmouth, Va. It has a slotted 
metallic 'casing. a locking block eccentrically pivoted 
therein, having a lip with a perforation, in combination 

with a fragile seal, being especially adapted for secur­
ing a freight car door, so that the fastener cannot be 
released without breaking the seal . 

A puzzle has been patented by Lizzie 
K Simpson. of New York City . It consists of a board 
provided with a serieA of pi n apertures arranged in in­
tersecting lines and bailie apertnres promiscnously ar­
ranged upon t.he board, contiguons to the l ineR of pin 

apertures, being intended to afford an interesting study 
and pastime to children and adults . 

A washing m achine has been patented 
by Mr. John W. Lassw ell, of Augusta. Kansas. It IS a 
machine of that class in which two oppositely recipro­
catine: rubbers are employed in a tnb or vat, the inven­
tion covering novel details of construction, desie:ned to 
provide a machine which will be thoroughly effective, 
simple, and durable. 

A galvanic battery has been patented 
by Mr. Howard Cassard, of  Baltimore, Md. It has a 
cover formed as a cup with • liquid seal, and a bent 
tube communicating with the fuming cell of the battery 
and trapped in the liquid seal, with other novel features, 
the battery being dcs igned with reference to greater 
efficiency and to prevent the escape of gascs. 

A well has been patented by Mr. 
Henry Piering, of New York City. This invention 
covers a metallic cylindrical curb support, with teeth 
on its bottom, perforations aronnd its body, and a lIange 
on its top, to be placed in the bottom of a partly exca­
vated well hole and snnk to the desired depth as the 
masonry wall i. built up from the lIange. 

A corn h usker has been patented by 
Mr. Tbeodor H. Mehring, of Niobrara, Neb_ It is an 
Implement which may be worn upon the bare hand, or 

upon the haqd when incased in a glove or mitten, being 
made in two . sections, sliding one upon- the other, 
the derice being simple and cheap, and capable of 
quick adjustment to suit the breadth of any hand. 

by Mr. Robert JI. F. Sewall, of Birmingham, Ala. 
Combined with a fnrnace is a snperheating chamber, 
the smoke passage communicating therewith, an oil 
supply pipe leadmg into the chamber, and a perforated 
burner pi pe, with other novel featnres adapted to secur­
ing a more perfect combustion nnder varions forms of 
constrnction. 

A drier has been patented by Mr. 
Arthnr Bnel, of New York City. It has sections 
of porous refractory material secnred to frames and 
connected to form an endless apron, with drp.ms over 
which the apron passes, in combination with furnace 
openings and a drying oven, and other novel features, 
the invention being especially applicable in the drying 
of white lead, whiting, and other pigments. 

A combi ned crad le an d rocki ng chair 
has been patented by Messrs. William Furl and Rudolph 
Fraenzel, of Lock Haven, Pa. The construction is 
snch that a rocking chair may be conveniently drawn 
out of the crib frame and adjnsted for 11se, and get 
readily adjusted for telescoping therein, the several 
rockers assnring a strong snpport for both the chair and 
cradle. 

A tobacco pi pe has been patented by 
Me"srs. Thomas B. Whitledge, George W. Kenner, and 
Michael Rueckert, of St. Mary's, Mo. Combined with 
an apertured cap are varions parts operating in relation 
to each other, the cap, and t.he interior of the bowl. to 
prevent the tobacco from falling from the bowl, for 
pressing it more closely or looseninl: it, or for scraping 
and cleaning the bottom of the bowl. 

An ice creeper for horses has been pa­

tented by Mr. Charles S. Acheson, of Philadelphia, Pa. 
The body of the creeper is formed of a flat plate 
adapted to set up against thp. forward part of the 
bottom of the shoe, and having a recess IItted to re­
ceive the toe, with threaded sockets in which spurs are 
inserted, the creeper being attached to the horse's foot 
by a strap and buckle. 

An apparatus for transporting and 
setting stone has been patented by Mr. Donald Mc­
Donald, of Louisville, Ky. Combined with a suitably 
supported and adjustable mast is a cable having its 
end portions disposed around guides on the mast, with 
other novel features, forming an apparatus designed to 
facilitate the lifting of stone, carrying it  and lowering 
it in position, as reqnired in building bridge piers, con­
structing buildings, etc. 

A fireplace forms the subject or a 
patent issned to Mr. Robert B. Berrie, of Lexington, 
Mo. The grate has a rearwar"ly inclined back, above 
waich is held a corrugated top plate, a lI"ed hood beml: 
held in front of and above the top plate, and a lIat plate 
held to slide thereon, to mcrea"" or diminish the open­
ing between the top plate and hood, whereby the 
draught Can he easily regulated and the heat·dlrected 
Into the room. 

A last block fastener has been pa­
tented by Mr. William Cook, of New York City: The 
last block has in its uuder side a slot open at its upper 
end, the block havlUg a countersnnk recess,. and the The charge for Insertion under thUi head is 0tM lJolZar 
fastener hllving a shank connected with the last. body a linefor each insertion ; a.txwJ; eight words to a ltM. 

and constructed with a lIatteued head, In such manner Adverti8ements must be rece;ved at publication qfftce 

that the head may be e:rll8ped by the ordinary pinchers I as early as Thursday morning to appear inneaJt isBUe. 
or pliers, the fastener being quickly and easily mani- --- . 
pulated to lock the block in place or allow of its re- All books, app., etc., cheap. School of Electricity, N.Y. 
moval. "Talcott's combination patent belt hooks, self-cl incb­

A fifth wheel has been patented by 
Messrs. Jonathan G. and Lemuel B. Huff. of East 
Bend, N. C. The lower IIfth wheel section, secured on 
the axle iron, has a king bolt opening formed through 
it leading to the axle iron, and is provided with a key­
way or slot, the upper section having a king bolt with 
a key fitted to the keyway of the lower section, such 
king bolt being extended t.hrongh the opening in the 
lower section and bearing at Its lower end on the axle 

iD�t and Wilson's hook in one fastener. Providence, 
R. I. 

Wanted-Capitalist to assist me IInanciallyin perfect­
ing valuable inventions for one-half 'interest. Address 
" Mo," Novelty Sign Works, COViD2tOD, Ky. 

Wanted-A mechanic in every shop in , the world to 
act. as �ent. ' No interference with relil'ular work. No 
capital. lfree samples and good commissions. Send for 
samples and particulars to F. N. Carter, 176 St. Clair St_, 

Cleveland, o. 
iron. 

A System of Easy Lettering. By J. H. Cromwell. 26 
,!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! I plates. Price. 00 cents. E. &; F. N. Spon , 12 Cortlandt St., 

TO INVENTORS. 

An experience of forty years, and tbe preparation of 
more than one hundred thousand applications for pa­
tents at home and abroad. enabJe U8 to understand the 
laws and practice on both continents. and to possess un­
equaled facilities' for procuring patents everywhere. A 
synopsis of the patent laws of tbe United States and all 
foreign countries may be had on application, and persons 
contemplatin� the securing of patents. either at home or 
abroad, are invited to write to this Office for prices, 
which are low. In aooordance with the times and our ex­
tensive facilities for tonducting the business. Address 
M UNN &; CO .• olllce SCIENTIFIC AMERICAN, 861 Broad­
way. New York. 

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

AUGUST NUMBER.-(No. 34.) 

TABLE OF CONTENTS . 

1. Elegant plate in colors of a dwelling at Glen Ridge, 
N. J., with 1I00r plans, sheet of details, etc. Cost, 
eight thousand five hundred dollars. 

2. Plate in colors of a lire engine house of moderate 
cost. Details arid 1I00r plans. 

3. Perspective view and 1I00r plans of a resldeuce at 
,Black Rock, Conn. Cost, six thousand dollars. 

4. Sketch of an uptown block of attractive residences, 
New York City. 

5. Floor plans and perspective elevation of two Queen 
Anne cottages, lately completed at Bath Beach, 
Long Island. Cost, fonr thousand dollars each. 

6. Design and 1I00r plans for a two thousand dollar 
honse lately bnilt at Bridgeport, Conn. 

7. Perspective and 1I00r plans of an attractive resi ·  
dence lately built a t  Bridgeport, Conn. Cost, two 
thousand eight hnndred dollars. 

8. A six hnndred dollar cottae:e built lately at Bridge­
port, Conn. Perspective and 1I00r plans. 

9. Plans and perspective view of a seaside cottage 
lately erected at Bath Beach, Long Island. Cost, 
three thonsand live hundred dollars. 

10. Engraving and 1I00r plans of a neat little double 
house lately erected at Bridgeport, Conn., costing 
one thousand eight hundred dollars. 

11. A co.mtry residence in France. Perspective and 
plans. 

12. Engraving of the palatial stables of Mr. D. Edgar 
Crouse, Syrac.use, N. Y. 

13. Plans and perspective for a carria�e house, barn, 
etc. Cost, two thousand two hundred dollars. 

14. Elevation and 1I00r plans for a double house cost­
ing complete four thousand two hundred dollars. 

15. New Congregational Chnrch at Beckenham, Kent, 
England. 

16. Page of designs of New Ene:land residences. 

Miscellaneous conlent. : Vegetable glue.-Fonrth 
of July IIres.-The slag water closet.-Rust in 
water pipes.-Laying out the joints of an ellipti­
cal vault, iIlustrated .-The tul ip and other trees. 
-Architectural school houses.-Banging baskets. 
-To estimate the power of a stream.-Manufac· 
turing progress in the Sout.h.-How to grow 
qninces.-Mixed wheats.-New ceiling for the 
Assembly chamber of the New York State Capi­
tol .-Transplanting large pines.-Galveston arte­
sian wells.-Poisonons wall paper and carpets.­
The testing of Portland cement.-The hnmming 
bird.-Manila hemp in plaster.-A perfect hen 
house.-Examination question. for plumbers.­
Road improvements.-The ..  Patten " metallic 
shingles and siding plates, illustrated.-The pool 
of Bethesda.-Carl Pfeiffpr .-Creosote wood pre­
serving stains.-House heating by hot water cir­
culation, illustrated.-Ohio's largest poplar.­
Mortar.-Irrigating wheels.-Liqnid fish glue. 

The Scientillc American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, pr&cti­
cally, a large and splendid MAGAZINE OF ARCHITEC­
TURE, richly adorned with elegant plates in colors and 
with line engravings, illl1strating the most interesting 
examples of Modem Architectural Const.ruction and 
allied suhjects. 

The Fl)lln9l'8, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN &; CO., PUBLISHERS, 
3Gl Broadway, New York. 

New York. 
Steam Launches.----New catalogne (free) by 

Chas. P. Willard &; Co., 236 Randolph St., Chicago. 

Iron Planer, Lathe, Drill, and other machine tools of 

modem desilln. New Haven Mfll. Co., New Tlaven, Conn. 

FraU &: Letchworth, B'I41falo, N. Y., 
solicit correspondence relative to manufacturinll' spec .. 
ialties requiring malleable gray iron, brd,88. or steel cast­
ings. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock MfM. Co., ChiCagO, 1lI. 

Nickel Plating.-)iannfacturers of pure nickel an­
odes, pure nickel salts, polishing compOSItions, etc. $100 
"lAttle Wonder." A perfect Electro Plating Machine. 
Agents of tbe new Dip J.acquer lirlstal ine. Complete 
outllt for plat.ing, etc. Hanson, Van Wlnkl!!..&. etr.��­
ark, N. J .. and 92 and 9' Liberty St . •  �<fw York. 

Perforated metals of all kind5 for all purposes. The 
Robert Aitchison Perforate:l. Metal Co., Chicago, lll. 

The Railroad Gazette, handsomely illustrated, pub· 
lished weekly, at 7!l Broadway, New York. Specimen 
copieR free. �nd for catalollue of railroad book8. 

The Knowles Steam Pump Works, 113 Federal 
8t .. Bootoa, and 98 Liberty St., New York, bave just is­
lued a new catalogue. in ",hich are many new and im­
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 

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

The Holly Manufacturmg Co., of Lockport, N. Y., 
will send their pamphlet., describing wllter works ma­
chinery. and containing reports of tests. on application. 

Lockwood's Dictionary of Terms used in the practice 
of Mechanical En�ineerinJ.t, embracing those current in 
the drawing office. pattern shop, foundry, flttinJ.t, turn­
ina". smith's and boiler shop, e-tc., comprising over 6,(XX) 
definitions. Edited by a. foreman pattern maker. 1888. 
Price, $8.00. For sale by Munn &; Co., 861 Broadway, New 
York. 

Supplement Catalogne.-Persons In pursuit of infor­
matton of any speCial en2ineerin29 mechanical9 or SCien­
tific subject, can have catalogue of contents of the Sel. 

.NTU'Te AMERICAN SUPPI.'RM mNT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole raOlice of en�ineering, mechaniCS, and physical 
Icienee. Address Munn &; Co .• Publishers. New York. 

Duplex Steam Pumps. Volker & Felthouscn Co., Bnf­
falo, N. Y. 

Catalogue of Books on Civil, Mechanical, and Elec­
trical Engineering, Arts, Trades, and Manufactures, 118 
palles, free. E. &; F. N. Spon, 12 Cortlandt St .. New York. 

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

The Improved Hydraul ic Jacks, Punches, and Tnbe 

Expanders. R. Dudgeon. 2' Columbia St., New York. 

Friction Clutch Pulleys. The D. Frisbie Co., N. Y. city. 
Tight and Slack Barrel Machinery a 'pecialty. John 

Greenwood &; Co., Rochester, N. Y. See illus. adv., p. 28. 

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

Rotary veneer basket and fruit package machinery. 
I. E. Merritt Co., I,ockport, N. Y. 

av-Send for new and complete cataloe:ue of ScientIllc 
and other Books for s"le by Munn &; Co., 361 Broadway, 
New York. Free on

' 
application. 

mNTS TO CORRESPONDENTS . 
Namell and ,,"ddrelll!l must accompany all letters, 

or no attention will be paid thereto. This is for ollr 
informat!on, and not for publication. 

Referencel!l to former articles or answers shollid 
give date of paper and pa�e or nnmber of question. 

In .. u l rle" not answered In reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers reqnire not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each mnst take his tum. 

Special W ritten I n formatio n  on matters of 
personal rather than general interest �annot be 
expected without remuneration, 

Sc1en tillc Am e rican SU I'plementll referred 
to may be had at the ofiice. Price 10 cents each. 

Bo okll referred to promptly supplied on receipt of 
prIce. 

M i n e rai .. sent tor-examination should be distinctly 
marked or labeled. 

(1) Subscriber asks : Is there such a 
thing known as anything being set on fire by spontane­
ous combustion ? If sO,when, how and where? A. Wet 
hay in stacks, and oily cotton waste, snch "s accumu­
lates in mills, often becomes ignited by spontaneous 
combustion. Spongy platinum will ignite hydrogen 
glU'. Other instances could be cited. 

(2) D. T. G. writes : I wish to. get 1 
ohm resistance with a length of wire of about 3 feet. A .  
German silver has abont 18"6 times the resistance of 
copper wire, 2'75 feet of No. 24 (American wire gang!!) 

© 1888 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 8, 1 888. J Icitutifi c !tutritau. 
German 8ilver wire will have about 1 ohm resistance.' 
It will be an approximation only, as every sample of 
wire varies more or less. 

(3) C. C. wants to know how many coats 
of lacquer shonld be put on gas fixtures, for ten years' 
.wear, and how to make the different colors. Can it be 
put on hot ! If so. what is the process ? A. Only heat 
the articles to about 200° Fah. before lacquering. For 
the process and how to make lacquer. sae " Techno­
Chemical Recei pt Book." which we can mail for $2. 

(4) C. B. P. -Th e  crank pin of an engine 
is supposed to travel with an even motion or as nearly' 
so as tbe fiy wheel can control. considering the un­
equal pressure upon the piston in the first and second' 
'half of its stroke. The impulse given during the first 
half of the piston .troke slightly accelerates the crank 

'velocity. It is the piston Itself that has a variable 
' motion under the regulating infiuence of the fiy wheel, 
. so that from the deud center to the first quarter revo­
'lution of the crank, the piston travels farther than for 
.the second quarter. or to the next dead poin t ;  the dif­
ference being greater for a short connecting r�d. 

(5) H. W. S. , Jr . •  writes : I have a cistern 

(14) J. B. w rites : Can you furnish m e  
a recipe for making " pal'yrograph writing paper. " l ike 
the piece inclosed ? A. The paper is saturated with a 
re.inous varnish, and you will find in Spons' .. Work­
shop Receipts." second series \which we can send you 
post paid for $2), a description of its treatment. Try 
paper brushed over with boiled oil in which a little 
shellac has been carefully dissolved over a slow fire, 
then suspend on a line till dry. 

(15) C. F. S.-S is right. The h ydro­
static pressure is the power that discharges the water. 
It is always equal for equal heights without reference to 
the area of surface. 

(16) A. E. S. asks : Which possesses the 
greater strength when placed horizontal. stauding on 
highest edge-a piece of timber 40 feet long, 12X18 
inches, or piece same length, but UX16 inches? A. The 
12X 18 inches is the strongest. its momcnt of inertia 
being 5.832. while the moment of inertia of the 14X16 
beam is only 4.778. and their safe load at center 6,026 
pounds and 5.555 pounds. 

(17) F. C. M. asks bow to make the or-
from which a lead pipe connects with a pump in the dinary torpedoes. such as cost about five ceuts a pack­
kitchen. The water is of a yellowish cast and very age_ A. They consist simply of a few grains of coarse 
fonl. The water drawn from the neck of the cistern sand twisted in pieces of paper containing a small quan 
with a bucket is of good taste and void of odor. Can tity of flliminate of mercury. 

.
you give me a remedy. A. The surface water of your / (18) H J -Th f f th th . 
cistern is purified by absorption of air. There is no _ .  e sur ace 0 e ear In 

circulation by which the water at the bottom is brOU:?,h one geographi cal mile " falls away " or departs from a 
.to the surface. The oxygen or air that is carried int straight line 8'04 inches. 
the cistern, combiued with the water, is soon absorb Ii (19) H . S. T. asks : ThH process of dye­
'in oxidizing the vegetable and other matter in , e ing in colors sheep skins that have been tanned with 
water. When no more oxygen is available a putrid de- wool on. A. To dye the hair on the leather, use re­
composition sets in. which is the trouble that you com- ceipts similar to those employed in dyeing ordinary 
plain of. The only remedy is thorough and often clean- wool. Anilines for instance can be used. but in order 
ing of the 'cistern. or forcing air down to the bot- to avoid spoiling the fur. you had better consult some 
to.!'h.-allowing It to bnbble up through the water. A of the �xt books on dy�ing_ . '. omail force pnmp·will answer the purpose. A bag of ' 
charcoal pushed d�Wa to the bottom. and held there, I I (20) J. A. H. asks : 1 . How to make the 

may improve the water.
' �enthol or " Japanese headache cures," not hard a8 they 

J are. but in a liquid or semi-liquid state. as a salve or lini-(6) F. G. B . -You can remove most Of) ment. to be rubbed on different parts of t,he body, etc. 
!.he old varnish from your guitar by rubbing �h A. Menthol cones are made by mIxing menthol with va­
scr�tched parts with 95 per cent alcoh�1 on. a clean r ' rious waxes. U is the proximate principle in oil of pep­
until the colOl appears even. then varnish With a ma c permint. and can be obtained by cooling the oil to 15° 
varnish, using a fiat camel's hair brush, goiug over the C., whereupon the menthol crystallizes out of the oil. 
work quickly. You may make the mastic varnish by 2. A grape Sirup, not an artificial sirup, or one for foun­
dissolving 12 parts sandarac. 6 parts shellac, 6 parts tain use. but a sirup from the fruit, for domestic or 
mastic. and 3 parts elemi in 150 parts 95 per cent table nse. etc. A. Take 20 lb. ripe freshly nicked and 
alcohol. Put the wbole in a bottle and warm in a selected tame grapes, put t.hem into a stone jar and pour 
water bath nutil the gum. are dissolved.then add 6 parts over them 6 quarts of boiling soft water: when sulli­
of Venice turpentine and thoroughly shake up warm. ciently cool to allow it. well squeeze them thoroughly 
If too thick to spread freely. add alcohol to suit the re- with the hand. after which allow them to stand 3 days 
quirement.--For hardening small tools, rup soap on the furnace with a cloth thrown over the jar, then 
npon the surface. and in the threads of taps and dies. squeeze out the juice and add 10 lb. of crushed sugar ; 
then heat to a cherry red and immerse in salt water, a let it remain a week longer in the jar : then take off the 
handful of salt to half a pail of water. scum. strain and bottle. leaving a vent until done fer­

(7) B. W.-For a good cup grease melt menting. when strain again and bottle tight. and lay 
the bottles on the side in a cool place. 3. A decoction. 
infusion, or tea of malt and hops, to be used 8S a tODic 
drink, what to add to preserve it, if anythlDg. A. 
Take extract of malt 4 fiuid oz. ; phosphate of iron U. ' 
S. P. 1880. 128 grains ; water 1 fiuid oz. ;  fragrant 
elixir enough to make 1 pint. Dissolve the phosphatl' 
of iron in tha water with the aid of heat. add the ex­
tract of malt and snllicient fragrant elixir to make one 
pint ; allllw the whole to stand 24 hours and then filter. 
4. What quantity of what subslauces (bicarbonate 
soda, etc.) to charge water with gas in bottles or 
siphons, to imitate fountain soda (without marble dust 
and acid). to gain the time necessary to cork bottle. I 
thought to place powders in separate gelatine cap­
sules. etc_ A. To one gallon ot water add 5 I b. of loaf 
sugar� one ounce Epsom Malts, one ounce cream tartar, 
and 5 oz. tartaric acid. Boil the preparation well. skim­
ming off the refuse matter accumulating upon the sur­
face. After cooling Bet it  away in bottles in a cool 
place_ When drinks are desired. pnt 2 or 3 tablespoon­
fuls of this sirup into a tumbler two-thirds full of 
water, add one-fourth of a teaspoonful of bicarbonate 
of soda. �tir briskly. and the effervescence will be equal 
to that from founlain soda. 5. To make" Sozodont .. or 
a close imitation of the same. or somethlDg similar and 
a8 good. A. Take of potassium carbonate � oz. ;  
hooey 4 oz. ; alcohol 2 oz. : water 10 oz. ; oil of 
wintergreen and oil of rose snllicient to fiavor. 6. I 
have some snppositories made of quinine and cocoa 
!iutter; how can I find out how much quinine there is 
in each ? CaD I do this myself?  Or how much cost to 
have this dODe ? A. If you are an analytical chemist, 
the determination of the quinine can be made by known 
processes for which consult the usual text books. Other­
wise refer the matter to an analyst. whose charges will 
depend upon his reputation. 

and thoroughly mix w hile hot equal parts fresh clari­
fied tallow and hea" y petroleum oil or engine oil. For 
axle grease add to the above 11i, per cent by weIght of 
gronnd plumbago. Stir well while cooling, to make 
the mixture perfect. 

(8) C. H. C. asks a receipt for the cleans-
ing of oil drippings, such as caught in the pans under the 
bearings of shaftings. so thut the oil can be used again. 
A. The purification of such oil drippings by chemical 
processes is entirely unsuited til ordinary shop work. 
We can only recommend settling the oil in a large opeu 
can and dipping from the surface. If this docs not 
make it clear enough for nse. fill the can half full of 
water, or filter the settled oil through a sponge stuffed 
in the bottom of a can. 

. (9 ) F. M. desires a formula for making 
dark mahogany stain from aniline for furniture and 
chairs. one that will  not fade. A. We would recom­
mend the following in preference to nnilinF.. Boil half 
pound madder and 2 ounces logwood chips in 1 gallon 
water and brush well over while hot. When dry go 
over with pearlash sol ution. 2 drachms to the quart. By 
using it strong or weak, the co lor can be varied. 

(10) A. P. Y. desires (1) a formula for 
bleaching hair. A. For bleaching the hair USI' a three 
per cent solution of peroxide of hydrogen. concerning 
which. its preparation and application, see the article 
on that subject in SCIENTIFIC AMERICAN SUPPLEMENT. 
Nos. 339 and 545. 2. Also "arne for the menthol pencil 
for headache. A. Menthol having a melting point of 
� C. is fused and then poured into metal moulds. 
Usually, however. the menthol is diluted by mixture 
with varying proportion of wax, steariue, or paraffine. 

(11)  T. B. asks : 1. Is there any s ub­
stance or method by which froth on a saccharine 
liquid conld be avoided or killed. for instance in aerat.ed 
mineral waters? A. A little vapor of ether will tend to 
do it. A drop of ether in each bottle would answer. 
2. Could you give me a good and cheap recipe for 
peppermint cordial ? A. To 40 galions proof spiri t add 
i ounces essence of peppermint dissolved in 95 per 
cent alcohol. Color with � pound powder of turmeric 
infused in 1 gallon spirit '95 per cent. 

(12) M. M. H. writes : At the recent 
eclipse of the moon, the earth's shadow appeared as a 
thiu veil over the surface of the moon. the l ight shining 
through with a dull reddish hne. If the moon at this 
time of her opposition was exactly in her node. conse­
quently totally eclipsed, why was any light visible? It 
seemed differeut in this respect from any previous total 
eclipse. A. The moon was nearer to the ""rth in this 
ecl ipse than in others less remarkable. The light on 
th" moon during totality was derived from the sun rays 
r�frl\cted by 'the outer or thin portion of the earth's 
atmosphere. 'The onter atmosphere beine: a globe of 
very low density. acted as a lens, drawing the sun'. 
tll)'s'ln and crossing the earth's dark shadow. 

(13) G. G. writes : I have been using 
atlphalt varnish to renew t.he gloss on rubber boots and 
sliOes, which in a degree is a success; Can you suggest 
any addition to perfect the same. al�o to kill the fume 
or the asphalt? A. Asphalt varnish is the only article 
�hat We know of that can be used for the purpose men­
tioned; and we can only snggest. as there are various 
grades of that varnish. that you secure the best. 

(21) H. M. writes : We have a set of 
black hair cloth furniture that haR been fiooded. How 
can we clean it ? A. The cloth can be cleaned by using 
the preparations recommended ill SCIENTIFIC AMERI­
CAN SUPPLEMENT. No. 158, for cleansing fabrics from 
spots and stains. and the woodwork should be rubbed 
down with furniture polish. 

(22) C. B. M. asks : 1. How lon g  will 
a common horseshoe magnet retain its power of attrac­
tion? A. If an armature is kept in contact with its 
ends, it will last for many years. 2. How are they 
char!!"ed ? A. By stroking in one direction with an­
other magnet, or by placing the limbs within coils of 
wire aDd passing strong currents through the coils. 3. 
Can the llower of the same be increased or dimini.hed 
without increasing or diminishing the size of the mag­
net ? A. Their power varies greatly, and below the 
maximum, without regard to sIze. 4. Of whitt is load­
stone composed ? And where is it obtained ? A. Load­
rtone is an oxide of iron. Fe,O" and is found in a great 
many lor-alities. iu Sweden. in the Ural Mountains. and 
elsewhere. 

(23) C. S. A. writes : What kind of a 
wash ran I use to remove tobacco stains from new .pine 
fioors' I have just finished a new house. and, the me­
chanics have left tobacc'o stains upon the .ooors. which 
sal 'sooa arid hot water

' 
does not entirely remove. 

A. Take one part calcined soda and allow It to stand 
%: hour in 1 part slaked lime. then add 15 parts water 
and boil. Spread the solution thuB obtained upon the 

1I00r with a rag. and after drying rub with hard brush 
and fine sand and water. A "olution of 1 part concen­
trated sulphuric acid and 8 parts water will enliven tne 
wood after above application. When dry. wash and 
wax the fioor. 

(24) 1. E. P. asks : 1. How to make ex­
tract of carnation pink ? A. Sel' the article on ..  Per­
fumes and Formulas for their Manufacture." in SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 472. 2. A receipt 
for makmg a disinfectant which. after evaporating. 
leaves a pleasant odor like mint. A. Take 1 part rec­
tified oil of turpentine. 7 parts of benzine. with the ad­
dition of 5 drops of oil of verbena to each ounce of the 
mixt ure. Almost all essential oils act as disinfectants. 
butt�eir value is slight. 

INDEX OF INVENTIONS 
POI' which Lettera Paten' of" the 

United State. were Granted 

August 21, 1888, 
&ND EACH BEARING THAT DATE. 

rSee note at end of list about copies of these patents.] 

Alarm. See j4"ire and burglar alarm .. 
Alloy. metallic. Ostermann & I,acrolx . . . .  388,145 to 388.147 
Alloy. non-m�netic. A. II. Robert . .. .. .... . .. . . . . . .  388.152 
Animal trap. W. H. Harden . . . . . . . . . . . . . . . . . . . . . . . . .  888.IP6 
Axle box. car. D. Alleu . . . . . ... ... . . . . . . . . ... . . .... .. 388.288 
Axle boxes. dust guard for. J. W. Hyatt . . . . . . . . . . .  388,1:16 
Axle lubricator. J. H. Hewey . . . . . . . . . . . . . . . . . . . . . . .  388.359 
Axle spindle and bearing. C. V. Moore . . . . . . . . .. . . . .  888,214 
Bar. See Vehicle reach bar. 
Barber's chair, F. Melchior . . . . . . . . . . . . . . . . . . . . . . . . .  388,211 
Barrel heater. E. D. Hughes . . . .. . . . . . . . . . . . . . . . . . . .  388.045 
Battery. See GalvaniC battery. Secondary bat-

tery. 
Battery zinc. B. Scarles . ... . . .. . . .. . . .. .. .. . .. . . .. . .. 888.312 
Balting, cotton or other, W. 1. Lewis . . . . .. ... • . . • • 388,056 
Bearing, anti .. friction, T. N. Subers .. . . .. . . . . . . . . .. . 388,228 
Beer, wine, etc., pasteurizing, H. Scha.a.rwachter .. 388,153 
Bird and packlnll box. C. I. Wooster . ... ... ...... ... 888.3Il5 
Bit. See Bridle bit. 
Blast furnllce. �'. W. Gordon . . . . . . . . . . . . . . . . . . . . . . . .  388.275 
Block. See Thrust block. 
Board. Sel' Multiple switch board. 
Boiler. See Sectional boiler. Steam boiler. 
Bolt. C. W. �-. Thode . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  888.229 
Book;mark and clasp. S. Powell . . . . . . . . . . . . . . . . . . . . . .  388.H9 
Books. Identifying label for. J. M. Beers . .... ..... . 388.012 
Boot or .hoe. W. T. Hooker . . . . . . . . . . . . . . . . . . . . . .  388,1:14 
Boot or .hoe shank, C. Cooper . . . . .. . . . . . . . . . . . . . . . . .  688.26:1 
Boot. woven felted. J. C. Hillman . . . . . .. ... . ... .. . . . 888.042 
Bottle case, E. L. Walker . ... . ..... . .... . .. ..... .. . 888.325 
Bottling and cask filling apparatus, L. A. Enzln-

ger . . . .  . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.272 
Box. See Axle box. Bird and packing box. 

Match box. Milk box. Tool holding box. 
Bracket. See Curtain pole bracket. 
Brake. See Car brake. 
Ilridges. safety guard for railway. J. E. Childs . . . .  388.122 

Bridle bit. overcbeck, C. Davis . . . . . . . . . . . . . . . . . . . .  881>.268 
Brush. R. W. llIlI" . ... . . . . . . . . . . . . ... . .. . ... .. .. . .. . . . . .l8il,1.,7 
Buggy toP. folding. W. G. Miller . . . . . . . . . . . . . . . . . . . .  388,001 
Buov. sounding alarm. A. L. Woodworth . . . . . . . . . .  388.384 
Burnisher and seat wheel. A. C. Esworthy . . . . . . . . .  388.:151 
Button. �'. Meyers .. ...... . .... . . .. ... ... . . . . .... . . .  888,212 
Buttonhole tab. S. A. Saeger . . .. . ... .... . . . . . .. . .. .. 388,075 
Button. separ .. ble. M. D. Shipman . . . . . . . . . . . . . . . . . .  388.22.5 
Button setting machine. J. H. Vinton . . . . . . . . . . . . . 388.232 

Calculating machine. W. S. Burroughs . .  388.116 to 388.119 
Camera attachment,. �'. A. Brown .. ll . . . . . . .. . .. . .. . .  888,259 
CaD bodies. die for forming. G. W. Knapp . . .. . . . . . .  888,:189 
Cuns. die for the manufacture of. G. W. Knapp . . .  388,2ij8 
Car brake, J. J. Coates . . . .. . . .. . . . ......... . . . . . . ... .  388,262 
Car brake, Wescott & Brlstol . .  . ... ..... . . . ...... . . . .  888,234 
Car brake and starter. D. Knowlton . .. .  , ... . . ... . . .  888.205 
Car coupling. J. P. Turney . . . . . . . . . . . . . . . . . . . . . . . . . . .  SRb.2a1 
Car heater. Carter & Pickett . . . . . . • . . . . . . . . . . . . . . . . .  888.180 

Car heater. railway. T. M. Morton . . . . . . . . . . . . . . . . . .  388.065 
Car wheel. J. N. Weikly . . . . . . .. . . . . .. . . . . . . . . . . . . . . . .  888.096 
Cars. attachment for railway. J. H. Williams . . . . . . 388.100 
Cars. automatic stati<1n indicator for railway, T. 

W. Munroe . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . .  888,311 

Cars, track device for handling, E. Prefontaine . . .  388,073 
Card, playing. S. BretzHeld . . . . . . . . . . .  . . . . . . . . . . . . . .  888.115 
Carpet sweeper� H. W. Ru Ton . .... ............ .. ... 388.376 
Case. See Bottle ca.e. Check case. 
Cash rea-ister and indicator, L. Ehrlich . . . . . . . . • . . . .  388,0:-10 
Caster socket, W. P. Tracy . . . . . . . . . . . . . . . . . . . . . . . . . .  388,aBl 
Ceiling, metalliC, W. R. Kinnear . . . . . . . . . . . . . 389,285, �,�86 
Centerboard for vessels, H. W. Wells . . . . . . . . . • . . . .  388.098 
Centrifuo:al reel. W. R. Dunlap . . . . . . . . . . . . . . . . . . . . .  388.028 
Chain wheel, R. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.817 
Chair. See Barber's chair. Rail chair. 
Chair,.E. Eshleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.350 
Check case. G. E. Bower . . . .. . . . . . ... . . ......... .. . . .  388,251 
Check row attachment. L. Scofield . . . . . . . . . . . . . . . . . 388.07'1 

Check rower, L. D. Benner . . . . . . . . . . . . . . . . . . . . . . . . .  388.013 

Chopper. See Cotton chopper. 
Churn. W. H. & C. K. Moore . . . . . . . . . .  . . . . . . . . . . . . .  888,001 
Churn, R. C. Robiuson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88S.S78 
Cillar making machine. A. H. Shock . . . . . . .. . .. . . . . .  388.aI4 
Cigar rollilliC machine, C. W. Boman . . . . . . .. . . . . . . .  388,174 
Circuit closer for call systems. C. E. Dey . . . . . . . . . . .  388,344 
Circuit closer, pneumatic intermittent, W. C. Bar-

ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.242 
Clasp. L. J. Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l8S,020 

Cleaner. See Gun barrel cleaner. 
Cloth pressing machine. D. Gessner . . . . . . . . . . . . . . . .  388.127 
Clothes drier. J. B. Johnson . . . . . . .  . . . . . .  . . . . . . . . .  3BS.281 

Clutch. C. Wehner . . . . . . . . . . .. . . . .. .. . . . . .. ...... . . .. 388.238 
Clutch for hoistiug chains. J. Byrne . . . . . . . • . . . . . . . .  388.022 
Coat. M. Coheu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Il8.123 

Collar. apparel. G. H. Barnard . . . . . . . . . . . . . . . . . . . . . .  388,011 
Collar, horse. C. Block . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388.114 
Collar or cu1f, E. Kipper... . . .  . . . . . . . .  . . . . . . .  . • . . .  . 388,287 
Coloring matter. blue azo. C. Dulsbero: . . . . . . . . . . . . . .  d88.1'l5 
Conduits, machine for the manufacture of, M. 

Meehan . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  388,295 
Conveyer, W. Griesser . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . 388,194 
Cooler. See Water cooler. 
Coop. chicken. J. H. Brewer . . . . .. ... . . . . .. .. .. . . . . . . 388.016 
Corkscrew. L. W. E·alrchlld . . . . . . . . . . . . . . . . . . . . . . . . . .  888,12.5 
Coru sheller. A. R. Montgomery . . . . . . . . . . . . . • . . . .  . , 388.062 
Cots. folding head piece for. F. C. Hannahs .. . . .. . .  388,laJ 
Cotton chopper. C. T. Mcintosh . . . . . .. . . . . . . . . . . .. . .  31111,1 :,9 

Cott"n opepers. du.t trunk for, H. C. Perham.. . . .  888.Q10 
Cooplln". See Car coupling. Tbill coupl inll. 
Cradle and rocklngcbllir. combined, Fnrl & �'raen-

.el . . .. . . . .. . . . . ...... . . . . . . . . . . . . .... .... .. . . � ... . . 388.191 
Crlb. F. C. Hannahs . ... . .... . .  . . • . . . . . . . . . . . .  . ..... 888,I:lO 
Cull" fastener. T. E. Barrow . . . . . . . . . . . . . . . . . . . . . . . . .  388.100 

1 55 
Cultivator. J. W. Kraus . . . . .. . . . . . ... . _ . .. . .. .... . . 388.206 
Curtain fastener, W. M. BuchnRu ... . . ... , , . . . . . . . . .  888,018 
Curtt:lin banller, window, C. A. Willia.ms . . . . . . . . • • •  888,:-!29 
Curtain pole bracket. Reubel & Lindberg . . . . . . . . • .  388.161 
Curtain ring Or bSDller. J. W. Lesl ie . . . . .  . . . • • •  ' .  SR8.066 
Cuspidors and the like. lifter for. W. H. Smith . . . .  388.083 
Dental engine. Hood & Reynolds . . • . . . . . . . . . . . . . . • . • 388,200 
Distilling apparatus. W. L. Horne . • . . . . . . . .• • • • • .. i>88,218 
Door check, Reardon & Gardner . . . . . . . . . . • • • . • . . • • .  388,0'14 
Draught equalizer, M. Iframbach . . . . . . . . . . . . . . . . . . .  �)88.R5S 
Drawing and tracing apparatus. W. P. Thompson 388,158 
Drawing kn ives. adjustable chamfer Jlauge for, 

W. H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.148 

DredJ,{ing apparatus. A. B. Bowers . . . . . . •  · . • . . . • . . . .  a-;8,3:)1 
DredginJ,{ apparatus, hydrauliC. A. B. Bowers . • . . . .  888,252 
Dredging machine, A. B. Bowers . . . . . . . . . . . . . • . .• . • 388,253 
Drier. See Clothes drier. 
Drier, A .  Buel . . . . . e • • • • • • • • • • • • • • • • • • • • • • • • • • • •  _ • • • • •  �,118 
Electric machine, dynamo, M. Waddell . _ . . . . .. .. .. 388,093 
Elevator. See Water elevator. 
Elevators, safety apparatus for, J. A. Moore . ..... Z88,297 
Embroidering machines, holdina frame for, F . 

Gegauf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.035 
Engine. See Dental engine. Gas motor engine. 

Motor engine. ltotary engine. Steam en­
g-ine. 

Eng-ines. apparatus for heating the iJ,{nition tubes 
of gas motor. N. A. Otto . . . . . . . . . . . .. . . . . . ... . . . .  388.301 

Engines. igniting apparatus for gas motor, N. A. 
Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  388.303 

Envelope opener. F. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . .  888.:uJ 
Extension screen, E. L. GrBy . . . . . . . • . . . . . . . . . . . . . . . .  888,2'16 
Farm gate. D. W. Petticoffer . .. . ... . . . .. .. .. . ...... 388.071 
]i'aucet, A. P. Howes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,� 
Feed �ate, automatic, H. M. Whitney . . . . . . . . . . . . . .  388,164 
Fence, J. Bri"ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.388 
Fence, W. I. F. Harden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.132 

Fence making machine, M. T. Greenleaf . • . • • . . . • . .  3h8,355 
Fence post. R. R. Spoore . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.086 
Fence, wire. B. Scarles . . .. . . . .. . .. .. . . . . . . . . . . . . . . .  ass,311 

Fence wire twister, J. M. Borer . . .. . . .. .. . . . . .. . . . .. 388,175 
Fifth wheel , J. G. & L. H. Hull" . . . . . . .. .. . . . ... . . . . . . 388.201 
Files and similar tools, handle attachment for, D. 

Harkins . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . .. .. ... . . . . 888.197 
�-ilter. F. W. Brownlow . .. .. . . . . . . .... . ... . . . .. . . .. . .  :l8S.017 
Filter. F. K. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.Hi2 
Fire and burglar alarm, combined, W. B. Murray. 388.216 
Fire escape, \V. H. Howard . . . . . . . .. . . . . . .. . . .. . .. . SSS.2i9 
Fireplace. R. B. Berrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,17.� 
]i"lue, hot air, S. B. Jungkurth . . . . . . . . . . . . . . . . . . .. . . 388,:ID4 
Fodder binder, J. Frazee . . . . . .  . . . .. . . . . . . . . .  . . . . . . .  S88,O:i3 
�'olding screen. H. C. Tripp . . . . . . . . . . . . . . . . . . . . . . . . . .  888,161 
�'ood for cattle. Brinck & Rehnstrom . . . . . . . . . . . . . . .  888.S39 
Frame. See Picture frame. 
Fuel . apparatus for burning liquid as 9., A. Wilkin 388,327 
Fuel. apparatus for reducing and pulverizing, H. 

Ruddick . . . . . . . . .... .. . . . .... . .  ' . . .. .... . ..... . .... 888.375 
Funnel, bottle, Xander & Thomas . .... . . . . . . . . . • .  388,386 
Furnace. See Blast furnace. Heating furnace. 

Soda ash furnace. 
�'urnace. A. J. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  888,B60 
}i'urnace grate, S. J. Gavin . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,273 
Furnace J,{rate, T. I<irkwood . . ....... . . . . ... . . . . . .. 888,20£ 
Furnace moutbs, feed water heater and lining for, 

Lamprey & Bugbee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.36'l 
Furnaces and stoves. automatic regulator for. E. 

G. & A. B. Stevens . . .. . .. . . . .. .. .. . . . . . . .. . . . . . . .  388.06'1 
Galvanic battery, H. Cassard .. . . .. . ....... . . .. . . . .  888,181 
Gas distribution. system of, G. Westinghouse, Jr. 388,168 
Gas l ighter. electriC. J .  J. M cGowen . . . . . . . . . . . . . . . .  888,294 

Gas lighting and e�tinguishing device, automatic. 
R. F. Bridewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  388.17'1 

G as motor eng-ine, N. A. Otto . ... . . . .... . ........ . .. . 888,3'12 
Gate. See Farm gate. Feed gate. 
Grapple. self-adjusting. A. Beckers . ... ............. 388.i09 
Gun barrel cleaner, J.  Hartness . . . . .. . .. . . . . ... . ... 3&8.18.1 
Gun siJ{ht. Wood & Carver . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.166 
Guns, operating mechanism for turret, H. Cruson 388,356 
Hanger. See Curtain hanger. 
Harne"s. J. S. Hendrickson . . . . . . . . . . . . . . . . . . . . . . . . . .  388.(0) 
Harness rosette. O. P. Howe . _ . . . . .. . . .. . . . . . . .. .. . . ll88.044 
Harrow, M. M. Roberts . . ... . .. . . . .. . .. . ....... . . . . . .  888,222 
HarroW', spring tooth, Reed & Clark . . . . . . . . . . . . . .  3H8,306 
Harve6ter, corn, H. E. Reeves . . . . . ....... . . .. . .. . . .  388,150 
Hasp lock. L. Trabue . . . . . ... . . .. ...... . . . ..... .... . . . 888.322 
Hay rack, W. E. Deakins . . . . . . . . . . . . . . . . . . ... . . . . .. . 388,025 
Heater. See Barrel heater. Car heater. 
HeatinJ,{ furnace, Magee & Van Vorst . . . . . . . . . . ... . 888,293 
Heel machine, G. Bresse . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,2!15 
Heel trimming machine, C. H. Trask . . . . . . . . . . . . . . .  ass,230 
Holder. See Music holder. Oil can hOlder. Pa-

per holder. PhotographiC plate holder. Plate 
holder. 

Hook. See Snan hook. 
Horse boot, C. C. Schild et al . . . . . . . . . . . . . . . . . . . . . . . . .  388.aI8 
Horses, ice creeper for, C. 8. Acheson . . . . . • . . . . . . . .  388,171 
Horseshoe, C. Miller. . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . .  .. 388,21:) 
Hose nozzle, E. R.ITomlinson . . . . . . . . . . .. . . . . . . .. . . . .  388,159 
Hubs. sand band for wheel. A. Wrillht . . . . . . . . . . . .  888.237 
HYdrant. P. W. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.010 
Indicator. See Station indicator. 
[ngots, formill6r. J. B. D. Boulton . . . . . . . . .. .. . . . . . .. 388,336 
Inhaler, A. K. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.202 
Insecticide, J. T. Sim pson . . . . . . . . . . . . . . . . . . . . . . . . . . J88.S15 
Insoles, machme for turning the channel lips of. . 

S. H. Howland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.280 
Iron. See 80ldering iron. 
J ack. See Li fting jack. Wagon jack. 
J olnt_ See Railway rail jOint. 
Justifying apparatus, J. Thorne . . .. . . ..... . . .. ... .. 388,088 
Kiln. See Wood dryinll kiln. 
Knitting machines, trimming device for, E. C. 

Covell et aI . . . . . . . . . . .. .. . . . . . . . . .. .. . . . . . .... . . .... 388.183 
Lamp. arc, V. C. Killin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a&8,053 
Lamp. Arl/and. L. J. Atwood . . . . . . . . . . . . . . . . . . . . . . .  888,105 
Lamp burner lIame extinguisher. L. J. Bullard . . . . :J88.019 
Lamp �tandard, Hammond & Merriam . ... . .. . .  . .  388,J95 
Lamp standard. W. Patzer . . . .. . . . . . ... .. . .... . . . . . . . 888,218 
Last block fa.tener. W. Cook . . .. . . . . . .. . . . . . . . .  388.132 
Lathe tor turning articles having longitudinally 

c urved surfaces, C. A. Benedict ..... . ... . . . ..... 388.110 
Lawn rake, J .  W. Calef . . . . . . . . . . . .. . ... . . . . . . . . . . . . .  388,1i9 
Lemon squeezer. C. M. Footlit . . . . . . . . . . . . . . . . . . . . . .  388.:;02 
Lifting jack. B. F. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.Ob7 
Lifting jack. W.ITucker . . . . . . . . . ... . ... .. .... .. . ... .. 388,090 
Liftmg jack. A. A. Strom. .  . . . . . .  , . . . . . . . . .. .. . . .. .  388. 156 
Lifting jllck. C. E. Bradley . . . . . . . . . . . . . . .. . . . . . . .. ... 388.176 
Lock. See Hasp lock. Nut lOCk. Seal lOCk. 
Loom let-off mechanism, J. Morton . . . . . . . . . . . . . . . .  388,215 
Loom sheddinJl mechanism, Stafford & Barrett ... . 388,318 
I .. oom temples, manufacturing rings for, E. S. 

Stimpson . . .. . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 388.155 

Looms, harness depressing .device for, Stalford & 
Barrett . . . . •  . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . ... . . . .. .  388.819 

Looms. shuttle binder for, E. Barsalou . . . . . . . . . . . . .  S88.� 
LOl1nJle. extension, B. Rumpel . . . . . . . . . . . . . . .. .. .. . .  388,22d 
Lubricator. See Axle lubricat.or. 
Mail bag catch ..... Gollehon & Bonham . . . . . . . . . . •  < .  888.274-
Malt �iln fioor, W. Griesser . . . . . . . . . . . . . . . . . . . . . . . . . .  388,198 
M atch box. H. Gas . . . . . . . . . . . . . . . . . . .. .. . . . . . .. . ... .. SSS.3l!' 
MattresR, a ir, J. R. Hargin . . . . . . . . . . .. .. . . . . . . .. . . .  S88tosT 
Metal. by electricity. apparatus for working. N. 

Ben .. rdo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . , .  3f!8.246 
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Metals by electricity. working. N. Benardo • . . . • • • •  388.245 
Metal wire. and .trlps, machine for temperlDif. F. 

Sedgwick . . . . . . . . .  . . . .  . . . . • • • .  • • • . • • •  • . • • .  . . . •  . . . • .  388.078 
Mllk box. E. J. Colby . • •  , • . . • . . • . . • • • • • • . . • . . . • . . . . •  388.12� 
Mm. See PUll mil l . Sawmlll. 
Mirror •• lighting d�vlce for toilet. H. S. DUll" . . • • . .  888.'146 
Motor en<llne worked by combu.tlble gas, vapor, 

or .pray. N. A.  Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.802 
Multiple .wltcb board. M. G. Kellogg . .  ' "  .388.002. 8.'l8,28S 
Music holder. G. Duebendorf . . . . . . . . . . . . . . . . . . . . . . .  888,270 
Na\llnll machine. I,. Goddu . . . . . . . . . . . . . . . . . . . . . . . . . 888.128 
Nail., machine for making decorative, H. P. 

FI.ke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388.128 
Needle and cord. combined. E. A. Balley . . . . . . . . . . 888.009 
NumberloK machine, consecut.ive. J. H. Rein-

hardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.007 
Nut lock. C. M. B .. ldwln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.332 
Nut lock. W. Kall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  388,001 
011 can holder, E. A. Durtey . . . . . . . . . . . . . . . . . . . . . . . . .  388,1U8 

Paper barrel, A. Brab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ilSS.113 
Paper barrel., machine for mouldlnll, J. F. Seib-

erllnll . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,079 
Paper holder for duplicating device., R. J. Wal-

lace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,�26 
Paper reel, H. T. WIl.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,2<6 
Pencll lead •• etc . •  bolder for, C. \V . Boman . . . . . . .  888,016 
Photollraphlc plate holder. G. Ea.tman . . . . . . . . . . . .  888,271 
Pianoforte, J. P. Richard.on . . . . . . . . . . . . . . . . . . . . . . 888,:!08 
Picture fr .. me, E. Dletrtch . . . . . . . . . . . . . . . . . . . . . . . . . .  383,027 
Pipe. See Tobacco pipe. 
Pipe coupling, lIexlble, R. Bodycomb . . . . . . . . . . . . . . .  388,112 
Pipes and boilers. covering for steam, P. Carey . . .  888,263 
Planln" machine. Wood. '" Thom ... . . . . . . . . . . . . . . . 888,169 
Planing machine •• • ectlonal adju.table pre •• ure 

bar and chip breaker for wood. C. S. Warner . . 838.094 
Plenter. check row corn. L. A. A.plnwal l .  . . . . . . . • •  1I88,1� 
Planter • •  eed, tr. W. Ayer . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,:131 
Plate holder. W. H. Lewl . . . . . . . . . . . . . . . . . . . . . . . . . .  838,OOj 
Plew. Wled «. I.urs.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.166 
Plow • • ulky. S. M. Campbell . . . . . . . . . . . . . . . . . . . . . . . . .  888,120 
Pole attachment for vehicle •• W. P. Fe.t . . . . . . . . . .  888,189 
Po.t.. See Fence post. 
Powder du.tlng machine. E. A. Dodg.on . . . . . . . . • •  888.181 
Powder Illler. G. Blum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.249 
Printer's galley, F. Schley . . . . . . . . . . . . . . . . . . . . . . . . .. . .  388.221 
Printing block •• oomposltlon for polychromatic, 

W. G. '" R. A. A. White . . . . . . . . . . . . . . . . . . . . . . . . .  888,029 
Printing machine., teed lIuide for. J. T. Hawkln. 888,0:18 
Printing macbines, operating mechanism for type 

beds of cylinder. Kahler '" Brookes . . . . . . . . . . . . .  388.000 
Prlntlnll roller machine. hand. J. II. Elerm .. nn . . . .  388.081 
Pruning Implement. A. Beth.chelder . . . . . . . . . . . . . . 888.111 
Pug mill. H. Woodcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,lbi 
Pulley • •  pllt, W. L. �-Ield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.190 
Pulverizer. wheeled. E. Elliott . . . . . . . . . . . . . . . . . . . . . .  388.:l49 
Pump, Arnold '" Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.289 
Punchlnll device. check. R. Spencer . . . . . . . . . . . . . . . .  888.085 
Puzzle. I,. E. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.226 
Rack. See Hay rack. 
Rall chair for girder ralls. R. W. Welch . . . . . . . . . . . . 388.0'.n 
Rail fastenIng. G. H. Barge . . . . . . . . . . . . . . . . . . . . . . . . . 388.241 
R .. 11 fa.tening. J. Quinn. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  888.220 
Rail. Into anKle bar •• rollo for converting old, A. 

Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.332 
Ra\llnll and guard. metallic. A. Batallle . . . . . . . . . . . . 888.108 
Rallway, cable. E. C. Phll1ip . . . . . . . . . . . . . . . . . . . . . . . . .  888.072 
Railway, cable. Shobe &; Embley . . . . . . . . . . . . . . . . . . . . 888.081 
Railway rail. G. A. Ewing . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.188 
Railway rail joInt or chair. J. M. '" S. B. Moody . . . 888.06:l 
Railway signal. T. P. Curry . . . . . . . . . . . . . . . . . . . . . . . . . .  888,023 
Railway tie and rail f .. steninor. J. R. Millhouse . . . .  388.200 
Railway tie. metalliC. A. J . Hartford . . . . . . . . . . . . . . .  888.277 
Railway •• con.tructlon of. E. H. A.hcroft . • . . , . . . .  888,240 
Railway., current collector for electriC. J. L. 

Blackwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38i.247 
Rake. See Lawn rake. 
Reel. See Centrlfullal reel. Paper reel. Wire 

reel. 
Register. See Cash regl.ter. 
R8lInlat'lr. See Temperature regulator. 
Ring. See'Curtaln ring. 
Rock drill .upport. P. Kelly . . . . . . . . . . . . . . . . . . . . . . . .  888.203 
Rvll hou.lnll. W. R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.049 
ROlling mills. orulde for. L. Chapman . . . .  . . . . . • .  . . .  888.121 
Rotary enlllDe, J. M .. rvln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.210 
Rotary engine. J. C. Robertson et III . . . . . . . . . . . . . . .  388.809 
Rot .. ry engine. L. J. Strait . . . . . . . . . . . . . . . . . . . . . . . . . . .  383.8'1'9 
Salesman and changemaker, automatic, Morse " 

Chase . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . .  888.369 
Saw. Ralya '" Heinold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.:!05 
Sawmill. band. W. �-. Parish . . . . . . . . . . . . . . . . . . . . . . . . .  388.069 
Saw Hwaore. Richer '" Adams . . . • . . . • . . . . . . . . . • . . . . . .  888.221 
Sawing apparatu8. J. S. Hendrickson . . . . . . . . . . . . . . . 888.o;19 
Scale and COin tester. letter. E. Knight . . . . . . . . . . . . . 888,1.)8 
Screen. See Extension .creen. FoldlnK screen. 
Seal lock. L. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 388.268 
Seal lock. G. W. Lewi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,208 
Second.lrY battery. J .  Beattie. J r . . . . . .  . .  . .  . . . .  . .  . . . . 388,885 
Sectional boiler. J .  D. Mouat . . . . . . . . . . . . . . . . . . . . . .  888,370 
Seedlnll and cultivatlnlC machine. combined. W. 

Dickinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  888,026 
Seiling machine. J. A. Williams . . . . . . . . . . . . . . . . . . . . . 888.101 
Sewing machine. J .  Vannett . . . . . . . . . . . . . . . . . . . . . . . . . 8S8,324 
SewlnK machine buttonhole attachment. W. M. 

Ammerman . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 888.172 
Sewing 'machine buttonhole attachment. J. L. 

Smith . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  888.316 
SewlnK machine feeding mechanism. P. Diehl . . . . 388.345 
Sewing machine thread unwmder. C. E. Wilkin-

son . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . .  388.828 
Sewing machine •• OSCillating hook for. J. Van-

nett . . . . . . . • . . . . . . . . . .  " . . . . . . . • . • . . .  . • • .  • .  . • • . . . . . .  388.323 
Shelf. S. J. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.C66 
Sheller. See Corn sheller. 
Shlnille palntlnor apparatus. L. Siebert . . . • . . . . • . . . . 388.082 
Ships. appar .. tu8 for recovering v .. lnablecontents 

from sunken. J. H. Brown . . . . . . . . . . . . . . . . . . . . . . . 388,257 
Sblp •• recovering valuable contents from. sunken. 

J. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38s.256 
Sign, window. G. H. Rabcock (r) . . . . . . . . . . . . . . . . . . . .  10.962 
Sillnal. See Railway .Ignal. 
!llgnallng, electriC, C. Ader . . . . . . . . . . . . . . . . . . . . . . . . . .  .J88,008 
Skate, J. H. Younll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.170 
Slate. school. J. Hackenberg . . . . . . . .  . . . . . . . . . . . . . . .  388.12\! 
Sled. dumplnll. R. Gr8llg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.192 
Sling. trip. J. Byrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.021 
Snap hook, E. Brudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3SR,2M 
Soda uh furnace. J. F. Kennedy . . . . . . . . . . . . . . . . . . . . 888,281 
Sodium chlorate. manufacture of, Mu.pratt &; 

Eschellmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.217 
Soldering Iron. self-heating. T. W. Eversole . . . . . . 388.187 
Sole laying machines. pad for. A. F. Smith . . . . . . . . . 388,877 
Spinning mule. Kimball &; Hersey . . . . . . . . . . . . . . . . . . 388.(1;1 
SprinK. See Wat.ch case .pring. 
Sprlnjls. maktn. donble loop. H. Torley . . . . . . . . . . . •  388.IM 
Stamping apparatu •• mall. Laas &; Hey . . . . . . . . . . . . . 388.:l66 
Station Indicator. G. C. Lol/an . . . . . . . . . . . . . . . . . . . . . . 388.209 

Station Indicator, M. L. Mann . . . . . . . .  . . .  . . . . .  . . .  . . . .  888,008 
Steam boiler. J. G. Br7an . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388.:wO 
Steam boiler. S. P. Hedges . . . . . . . . . . . . . . . . . . . . . . . . . 388. 11l8 
Steam engine, R.·  H. Mather . . . . . . . . . . . . . . . . . . . . . . . . . 388.069 
Stereotype pJ_ for prlntln •• blOCk for 10ckIDll. ·  

II. Fle&Itch,·Jr . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  � 

Stone gatherer and JIOtato digller. self-loading. E. 
Cr .. ne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.342 

Stool. W. J. Melvin . . . . .  . . .  . . . . .  . .  . .  . .  . . . .  . . . . . . . . . . .  388,000 
Syrlnlle. J. A. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,029 
Telegraph. automatic Ure. J. H. Gue.t. . . .  . . . . . . . . .  888,868 
Teleorraph. lire. J. H. Gue.t . . . . . . . . . . . . . . . . . . . . . . . . . .  -.357 
Telegraph. printing, J .  M .  E. ·Baudot . . . . . . . . . . . . . . . .  888.241 
Telegraph receiver. W. T. Barnard . . . . . . . . . . . . . . . . . �88,.lS3 

Telelll"aph receiver. �'. Van Ry •• elberghe. : . . . . . . . .  :J88,092 
Telegraphy. harmonic. F. Van Ry.selberghe . . . . . . 3S8.091 
Temperature rellulator. H. J. Gebhardt . . . . . . . . . . . . .  :>88.0.14 
Temperature regulator. automatic. O. Bohm . . . . . .  388,260 
Thill coupllnl/. Miller '" Wrlllht . . . . . . . . . . . . . . . . .. . . . . 888,144 
Threshold and weather .trlp Combined. G. B. 

Williamson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,8:!0 
Thru.t block, S. N. Smltb . . . . .  . . . .  . . . .  . .  . .  . . . . . . .  . . . .  ass,227 
Tie. See Railway tie. . '  
Tobacco pIpe. H. J. Soren.en . . . . . . . . . . . . . . . . . . . . . . . . . 388.� 
Tobacco pipe. T. B. Whitledore et Ill . . . . . . . . . . . . . . . . .  ll88,235 
Tool holdlnR box. Bartlett '" Peck . . . . . . . . . . . . . . . . . .  3S8.'l:u 
Tooth. artillcial. Day '" ROl1:ers . . . . . . . . . . . . . . . . . . . . .  ass.26\) 
Torpedo boats. electric .teerlnll apparatus for, 

O'Kel ly &; Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,:!OO 
Torpedoe •• means for operating marine, O'Kelly 

&; Collin. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.200 
Torpedae. on railway track •• apparatus for plac-

Inelde Pqe, each Inurtlon • • •  73 cente n. Une. 
Back Pa.e, eoch Ineertl olt - - - 81 .00 ,. I il le. 
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and Is s�t In ag .. te type. Engravlnll8 may head adver­
tlsement, at the same rate per BlI .. te line. by measure­
ment. as tlJe letter pre.s. Advertisements must be 
received a\ publication olllce as early as Thursday morn­
ing to appear in lIext i •• ue. 
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Foot &L It m·· ... · ,.. Pow� ... ... 

TOOLsscroll Saws. Foot Lathe., Tools 
and Supplles for Amateurs and 
Machinist.. Catalogue �·REE. 

N ovelty Tool C o . ,  1 77 Elm !!It., Ci llCi t l D RtI,  O. 
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The DUNNING BOILER 
Oldest and Best 

lI'OB 
Stoam and Hot Wator 

HEATING. 
Over 1 3,800 in us •. 

lIlANUlI'ACTURED BY 

N. Y. CeatreJ. Iroa Work_, 
Lock Box 40, 

GENEVA., N. Y. 

THE . MI C H IG A. N  M IN I N G  SCHOOL, . H O U G H T O N ,  11l I ( : H .  
Thl. School oll'el'll a two years' practical couroe In Mln- ' 

lug RnJ[ineerlnJ!', MinerlllojllY, Pet.rography, General and 
-=.����I�lGti�!c:lrigt���mi:f�redt;:����. �':tLi

l
r:e 

course will be Incre ... ed to three year. for a l l  student. 
r:it�IjI��::. I��li�

h
�li���I�����ro���}f.;'�:r. 1�::�1'a1 

advant8j/es for instruction In practi� ... mlntn". 'l'ne �II­mate of tbe region 10 cool and healthful. lind a8 the 
School Is a State InstitUtion, the tUition Is free. For 

Ing. J . R. H. IIInton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3S8.199 ETIOLOGY OF SCARLET FEVER -A 

catalogullB and furthU. i��°W'l��%�t'Wf'li� Director. 

Track crosslnll rotary F. J. Hoyt . . . . . . . . . . . . . . . . . .  888.1:15 lecture by Dr. E. Klein. F.R.S .• on the communicability , • 
.J of scarlet fever throullb the u.e of milk derind from 

Il!lGERSOI,L ROCK D K I 1.I, CO.,  
Transplanter. C. �. Tobey . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,3_1 

I cow. to which a mild torm of the disease hal beGn given 
Tran.planting tree •• device for. Stanley &; Gulley. _154 by man. Uontalned In SCIEXTllI'IC AlII ERI CAN SUPPI ,IC­

Trap. See A nimal trap. ::,nr:�.J\2:ew������. cent •.  To be had at thle oftlce 

10 I'AUK I'LACE. NEW YtllIlI:. 
I m p roved " E c l i pse " 

TrUCk. car. J. N. Welkly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.O!J6 

Truck. pas.enger car. L. K. Jewett . . . . . . . . . . . . . . . .  888.�6 
Truck •• • "fety .hoe for car. ,A. M. Woodrull" . . . . . . . 388,168 
Truss. H. W. Kriete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.8& 
Tub. See Wash tUb. I Tumbler washer. A. Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388.248 
Type production. relief, J. W. Hoke . . . . . . . . . . . . . . . .  888.361 I 
Type writer, electrical. J. F. McLaughlin. 

388.140 to 888.14.1 
V"lve. balanced slide. J. C. Askren . . . . . . . . . . . . . . . .  888,I();l 
Valve. cylinder reliet. G. H. Corliss . . . . . . . . . . . . . . .  888,261 
Valve lIear. E. Kortlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.'lOO 
Valve l1:ear. H. �'. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388,U\I!! 
Valve l1:ear. cut-oll'. G. B. Ralt . . . . . . . . . . . . . . . . . . . . . . .  888.804 
Valve • •  lide. W . .A.. Robinson . . . . . . . . . . . . . . . . . . . . . . . .  888.:)74 
Valve • •  team eniline. G. H. Corliss . . . . . . . . . . . . . . . . .  888.265 
Vehicle gear. H. C. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.:180 

ARTESIAN 
Wells, on and Gas Wells, drilled 
by t:r ��� everything reqolred 

complete aime. Port­
able Hone Power and Mounted 
Steam IIrIlIjng Machines tor 100 to 
600 ft. Send 6 cents for Illustrated 
catalogue. 
Pierce WellExcllvatorCo. 

�ew York. 

T RAMWAY, FLEXIB LE GlRDER....,...DE-
scription of an Improved .y .tem of con.tructlng a modl­
Ilcatlon of the well known and extenslvel7 used rope or 
wire trllmway. With 21 Ugures. Contained In SCI ENTI­FIC AMER I CAN SUPPLEM ENT, No. lj9�. Price 10 cent •• 
To be had at this olllcl> lind from 1111 newsdealers. 

<> O K.  � :.,c. :E x. x. s .  
MiD

Q�ar;;.���elinlub:�:.� 
and for aU kfnd. of rock ex-

U M ITING NUMBER8 OF TEETH I N  
Geal' Wheel • .  -A valuable paper by George B . Grant 
treallng of the dlll"erent method. of determining the 
limiting numbers of teeth In gear wheeb when .o:.all 
pinions must be used. The cycloldal sy.tem. The ID­
tercbangeable volute .y.tem. '1'be non·lntdrcbangeable 
volute .y.tem. Un revers ble teeth. WI�:;::. 
Contained In·the 8cn:N'l'lFIC A lIIE I I I."l[Nt!UPPI.EM'''''T, No. �D'J. PrIce 10 cent.. To be.- had at this olllce ana 
from aU newsdealers. 

Vehicle reach bar. H. M. HUllhes . . . . . . . . . . . . . . . . . .  388.868 OIL WELL SUPPLY CO Ltd Vehicle. two-wheeled. �'. B. Lay . . . . . . . . . . . . . 888.291. 888,29'l • • 
Vehicle. two-wheeled. J. R. Bartrnll" . . . . . . . . . . . . . . . .  888,107 
Veblcle wheel. A. H. Overman . . . . . . . . . . . . . . . . . . . . 388.068 
Vehicle wbeei scraper. J. Sparrow . . . . . . . . . . . . . . . . . .  888.:l78 
Velocipede. H. E. Hou.e . . . . . . . . . . . . . . . . . . . . . . . . . . . 388.048 
Velocipede. Johnson &; Han.on . . . . . . . . . . . . . . . . . . . . . ilSS,�7 
Velocipede. John.on '" Fyrberg . . . . . . . . . . . . . . . . . . . . . 388.048 
Ventilating cover. J. Davie . . . . . . . . . . . . . . . . . . . . . . . . . .  388,024 
Wagon jack. J. A. Corey. . . . . . . . . . . .  . . .  . .  . . .  . . .  . .  . .  . .  388,81 1 
Wagon running ge .... Keech '" Laberdee . . . . . . . . . . 388;281 
Wash tUb. Torrance '" Wells . . . . . . . . . . . . . . . . . . . . . . . .  888.089 
Wa.her. See Tumbler "' .. sher. 
Wa.hlnll machine. D. I{' Breazeale . . . . . . . . . . . . . . . . . . 888 ,111 
Wa.hlng machine. J .  W. La •• well . . . . . . . . . . . . . . . . . .  38&.207 
Watch. H. Hammarlaud . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3S8.036 
Watch ca.e spring. C. Te.ke . . . . . . . . . . . . . . . . . . . . . . . . . 888.157 

81 & D!l WA.'.I'ER STRE�E '  
.Pl lt8bu 1'lrh, 1'0., 

M anufact;nrers of everything needed for 
.a.�T:liJS:EA_ "VI7:&1x.x.& 
tor either Ga •• Oil, Water. or MineraI 

'1'est8, Boilers, Engines, Pipe, 
11fg:rr�t�J����ro�e�

l
:rr;:-'iU�:sI1 l ists and discount .sheets "I on request. 

I NFLUENC E MACH l NES.-A PAPER 
by James Wlmshnr.t, Irtvlng a complete lIocount of the 
recent  forms of generators of .tatlc electricity. With 111 Ilgure.. ContaIned In SCIENT llI'lC AlIIE R I CAN SUP­
PLEMKNT. No. 64-7. PrIce 10 cent •• To be had at this 
olllce and from all new.dealers. 

ICE·HOUSE AND COLD ROOM. -BY R. 
G. Hatfteld. With direction. fnr con.truction. Four 
eDifraviDg.. Contained In SCIENTIlI'IC AMERICAN SUP­
\,I,\!'�IENT. 3D. Price �o cent.. '1'0 be had at this 01110. 
IIDd of all newsdealer •• 

Watch • •  tem wlndlng and ·.ettlng, J. Duplaln :  . . . .  888.18·; 

D E LAF I E LD'S PAT. SAW C LAM P Water clo.et .eats and other .eat., extension leg 
Steam! Steam! 
We bulld Automatic Engines from 2 to 200 H. P • •  

equal to anything in market. for. C. R. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.076 
Water cooler and Illter • •  T. H. Dumont . . . . . . . . . . . . . .  �1!8.�47 
Water elevator. automatic. F. J.  Ca.e . . . . . . . . . . . . ,, ¥.21!l 
Ways. con.tructlon· of permanent, Cowde4'y .\ Yi. 

Thoma.. . . . . . . . ... . . . . . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . .  388,2fl6 
Well, H. Plering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S88.219 
Wheel. See Car wheel. ChaIn wheel. Fifth 

wheel. Vehicle wheel. 
WhIp OGcket. J. J.atbrop . . . .  . . . . . . . . . . . . . . . . .  .. . . . .  388,368 
Window .bade •• bottom bar for. M. A. I1lglllnil . . .  �1I8,041 
Wire reel. Wilson '" Walton . . . . . . . . . . . . . . . . . . . . . . . . .  388,:183 
Wood drylnll kUn. A. '" E. L. Wyckoll" . . . . . . . . . . . . . .  888.102 
Woodworking machine. S. F. Tibbetts . . . . . . . . . . . . . .  888.320 
Yarn and for testlnll the .trenl1:th of tbe same. 

device for cleaning and compactlnll, Oll"roy & 
Pfeill"er . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.298 

Yarn hankinll machine. Dart '" I.ewl . . . . . . . . . . . . . . . 388.267 

DESIGNS. 
Cane head. J. Eichel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,M0 
Uard. campailln. i<. E. Hou.h . . . . . . . . . . . . . . . . . . . . . . . . . 18,550 
Carpet. E. FI.her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.541 to 18.046 
Carpet. C. W. Swapp . . . . . . . . . . . . . . . . . . . . . . . . .  18,552 to 18.55. 
Collar. G. H. Barnard . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  18.1>19 
Glas.;beveled O. C. Hawkes . . . . . . . . . . . . . .. . . . . . . . . .  , 18.549 
Handkerchief. S. B. Turpin . . . . . . . . . . . . . . . . . . . . . . . . .  18.558 
Hot water heater. E. Gurney . . . . . . . . . . . . . . . . . .  18,547. 18.518 
TrUCk, frame. car, J. Stephenson . . . . . . . . . . . . . . . . . . . 18,551 

TRADE M. ARKS. 
Button., pearl. O.thelmer Brother. . . . .  . . . .  . .  . .  . .  . . .  16.1r.J6 
Candle •• Dearborn Manufacturing Company . . . . . . . . 15.791 
Cement, hydrauliC, J .  Robinson & Co . . . . • . . . . . . . . . . .  15.801 
CllIar •• G. G. Cuervo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.796 
Extracts of meat •• • J. Maggl &; Co . . . . . . . . . . . . . . . . . . . . 16.799 
Flour, D. M. Gedge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,800 
Gingham •• ticking •• and cotton. good •• J. �'nrnum 

'" Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.793 
Medicinal preparation to be u.ed eltber as a potion 

or a lotio;'. O. F. Hutchinson '" Co . . . . . . . . . . . . . . .  15.'796 
Medicine for the treatment of gonorrhea and 

gleet, J. S. Broas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 •• 89 
Milk. condensed. New York Condensed Milk Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . 15.801 
Oyster •• • bucked raw and hermetically sealed, J .  

Ludington '" Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,798 
Paint manufactured from the red oxide of Iron. 

metalliC. Clinton Metallic Paint Company . . . . • .  15.790 
Pens, .teel. Ormiston &; G1a.s. . .  . . .  . .  . . .  . .  . . . .  . . . . .  . . .  16,80C5 
Perfumes, and Odoriferous and Oavoring extract8, 

Nonantum Wor.ted Company . . . . . . . . . . . . . .  15.fIl2. l6,8O\l 
Print. and cotton piece good.. Arnold Print: 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 15.786. l6,787 
Soap or compound ot an abrasive cbaract,erL 

cleanslnll, Electron Manufacturinl< Company : .  15,792 
Tea. J. FrIes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l6,791 
Toilet powder. G. Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.797 
WhIsky. Blake. Bruce '" Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,788 
Woolen •• jean •• and like good •. Old Kentucky 

Woolen Mills Company . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,8)1 

A I'rlnted cop, of the .pecillcation and drawing of 
any patent In the foregoing list will be furniohed from 
this olllce for 25 cents. In orderinll please state the name 
and number of the patent de.ired. and remit to Munn '" 
Uo •• S8l Broadway. New York. 

Conadlan Patente may now be Obtained by the 
Inventors for any of the Inventions named In the fore­
going list, provided they are simple. at a co.t of $40 
each. If complicated. the co.t will be a IIttlll lllore. Fo.r 
run ln8trnctlon8 IIddreall Muon &; Co •• S8l Bl'OIIdway. 
New Yerk. otlaer fOftlaU pa&aaU ilia!" alIIO lie obtalDecI. 

Wiley &-: Uu"se l l  Mr •• C o . ,  Gree.I O eld, MRSS. 

STORAGE BATTE RIES FOR ELEC­

�; r..o�����:. �:ra��:l t!·t::��::=���t��e�nt'f.: 
snbject of the .. ppllcal lon of .toraj(e batterle. to loco­
motive purpo.es. Contained In SCI ENTllI'W AMERICAN 
SU·PPL"MEST. No. 62�. Price 10 cents. To be had at 
this olllce and from all newsdealers. 

A Large Lot of 2, 3, and 4·H .  Engines 
With or without bollers, low Cor cam, 

B .  W. PAYN E ", SONS, 
Box 15. Elmira, N. Y. 
WOOL HAT MAKING. - FULL DE-
scription of the proces •.  -W pol wRshlnK. c�·rdIDg and 
formllllf. settling, Dumping and wa.hlng out. stretch­
Ing or stumplnll. drying. storing and .t.eamlng. pullin. 
out. dyeing. blocklnll

l
.toring. pre •• lng. Ilnl.hlng. round-

��fo:���
n
�1r��I��"wnl2ri���

g
c���'::�

g
l:�M�'fbr� AMEUICA N SUPPLEMENT. Nos. 626. IN"', and 6laD. 

Price 10 cents each. 1'0 be had at this 011100 and from 
all newsdpalers. atlltRI�T PRESS ts, Circular .Ize "'" News­

paper .Ize $44. Type .ettlng.,....,.. 
onr wn

Prlnted direction •. Send � .tamps 
for catalogue presses type cards. 

CARD8&
c . •  to factury, I{ELSEY &; CO. 40, Meriden, Conn. 

ELECTROTECHNICS, D E  F I  N I TIONS 
FIFTY YEARS' PROGRESS IN TELE- and Des\goatlon. ln.-A lI.t of the .ymbol. propo.ed by 

h B W H Pr F R S  A I t tID hi Mr. Jamieson for electrical uni ts. magnetl.m, and elec. 
Fo�ar·�ler. · Impro;!'�·eni. ·  In a�p:":i::. �el:: trlc measurement.. With 4 ligures. UontlilDed In SCI-
h P tl t I h cabl Rail tel ENTllI'lC A ME I l I CA N SUPP " >:.\I �NT. No. :)f'3. Price l0 

���'t:ap?t:f�;e.:ie.r I'ifl:l'ell�ph •. ��;'ntaln::fn Sc':: cents. To be had lit this olllce and from al l new.dealers. ��I���I
,
�/b�=:�:�::�:�r;!;::=::::� Scientifi c Book Catalogue 

INDELIBLE DRAWI NG INKS lC EUEN T L Y  P V II I .J I'I H �;D. 
• Our new catalogue contatnlD

H 
over 100 pages, Includ-Black, Broft, Blue, Green, Scarlet, Carmllle, Yallow. 

�I��
r
::e��� .. o;: ������t.5n

d
a���r�tr�:!ects. Will be 

Tbe best ever produced. Have onr Patent M U N N &-: C O . ,  Publl.he�s SclentlUc American. Ink Filler, whiCh regulates supply to pen ; 361 1I " oocfwR7, N ew YOI'k. prevent. soiling outside of pen·bladea ; la the 
only cleanly device for 1llllng pens. Sample 

GO I N G  INTO T H E  POULTRY BUl"'I­assortment, seven vial. (of abovo colors), 
.malled on recelp� of 5 0  cent.. ne ••• -A paper by P. H. Jacobs. reviewing the commer-

HISTORY OF THE ELECTRICAL ART In the U. S. Patent Olllce.-By C. J.  KIntner. An Inter­
e.tlng hl.tory of the growth of electrical science In this 
��.r:I'lin aJlnO�s��.'�·Olth�0fl1a�e�1 bt;:c:.°'&�=� 
S("IE S Ti P i C  A�J"RICAN SUPPLF.>I E S T  No. 344-. Price 10 
cent •• To be had at thl. olllce and from all newsdealers. 

USEFUL BOOKS. 
ManUfacturers, Agriculturists, Chemists. Knglneers, Me­

chaniCS, Builders, men of leisure, and proteRslonal 
men. of all cla.ses. need good book. In the line of 
tbelr re.pectlve c.dllngs. Our po.t olllce dep .. rtment 
permit. the tran.ml.slon of books through the mall. 
at very small co.t. A comprehensive catalogue of 
u.eful book. by dlll"erent author •• on more than Ufty 
dill"erent subject •• has recently been pnbllshed for 
free clrcnlatlon at the olllce of thl. paper. Subject .. 
cla.slfled with names of author. Perlons desiring 
a COpy. have only to ask for It. and It will be walled 
to tbem. Address, 
IlI1KIII & CO .. 381 Uroa.w&J', New y ... k. 
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__ '-2: COMPLETE. STEAM PUMP ' ' 

:_===-�ONLY S E.V E N  DOLLARS rc _ .  
D E M A N D  T H I S  

O F  Y O U R  O R  W R I T E  D EALEf'I T O  U S , FO R P R I CE', S ' 
VAN D U Z E N ' S  PATEN T' ,  

VAN D U Z E N  a TI F T.  
S O L E  M A K E R S  UNC I N NAT I , O===:: , 

ELECTR I C l I l HT A N D  POWER.  
Edco Hy.tem o f  Arc and Incandescent L1ghtlnl1:. DI­rect or In connection with the Storage Batterle. of the Electrical Accumnlator Co. DJnamo., Motors, Lamps, BaUerle .. and General EI ... trleal SU�lIell. . ,  : THE EI.KCTRO DYNAMJ C :OMPA 1'I Y,- " �" Cane .. Ituee'_ ... llatlel.lala . ...... 

© 1888 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 8, 1 888.] 
H E N R Y CA R E Y  B A I R D  &. CO. 

IDdustrlal PubU.hers, Booksellers, a D d  Importers. 
S 1 0  Walnut !!It .. J'hiladelphla. ('a • •  U. S. A .  
arOur new and Revised Catalogue of Practical and 

Scientific Books, 80 p�es. 8vo, and our other Ca.talogues 
and Circulars. the whole covering every branch of Sci­
ence a.pplied to the Arts, sent free and free of pc.stage 
to any one in any part of the world who will furnish his 
adares8. 

VALUABLE BOOKS. 
-- :0:--

REE J) ' S  ENG I N EER S' H A N D.BO O I� to the 
Local Marine Board. Examinations :for certificates of 
competency as First and Second Class En"lneers. By 
W. H.  Thorn, Member or the N. E. C. Inst. or Engineers 

• and Shipbui lders, with the answers to the Itlementary 
Questions. Illustrated by 297 diagrams and 36 large plates. 
Twelfth edItion, revised and enlar"ed.1&88 . . . . . • . . 84. 6 0  

M �:C H A N WS' A N D  ENGIN E E RS' POCKET 
H O O K  of Tables, Rules, and Formulas pertaining to 
MechaniCS, Mathematics, and Physics, including Areas, 
Squares, Cubes, and !toots, etc., Logarithms, HydrauliCS, 
Hydrodynamics, Steam and the Steam Engine. Naval 
Architecture, Masonry, steam Vessels, etc. , Limes, Mor­
tars, Cements, etc. Fifty-second Edltlon, 109th thous-
and. ." Ohas. H. Haswell. 1888 . . . . . . . . . . . . . . . . . . . 8<1.00 

THE 11l J1:C H A N IC I A N .-A treatise ou the Con 
strw.ctfon and Manipulatton.of Tools, for the use and in· 
structlon of Young Engineers and scientific Amateurs, 
comprising the arts of Blacksmithing and Forging, the 
Construction and Manufacture of Hand Tools, and 
the various meLhods of using and grinding tbem, and 
the various details of settiug out work Incidental to the 
Mechanical Engineers' and Machinists' Art. Illustrated 
by li7 eugravings. By Cameron Knight. 1888 . . . . . 87 .2ii 

th'!futUiKe"1 ;::tc�s,:"vR�lf ���¥t���t� 'ff"fg:t':J�'e�: 
ar OUh" complete catalogue of American and Foreign 

Practical ana Scientific Books, 100 pages, indud� works on 
fr:e

oJ';,r;t!t.� ��e�t:a�tta=. 
be rna' free and 

_ J.\iCI:Ul.V.l.V c;t, 09., 
Publishers o� Scientific Am'erlcan, 

3ti1 S�OADWAY, New York. ----------------
I A P E R  ��EWING MAC H I N E  

� �- .@:; , M � :r O R  1::-1l� P0'@. � )1' R U N  S BY H�RANT WATER  
• �, � j� P R E s S,Va E 

- , � _ � ( U � I � S "" L Y ::' i � O C J I'11 � I P d ,  f [  S E ND F O R  C ' R C U L A R  
Ix \<' It- -J, l '  T U E R K  WAT E R  M E T E R  CO til A\ I I  l i t !  5) R AC U S E  N Y 

PNEUMATIC DYNAMITE TURPEDO 
t:Jun.-An exhaustive account of th is new weapon and 
of the experiments made with it ; along with a descrip-
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PLEMEN�, No. ,}9a. Price 10 cents. To be had at this 
oftlce and from all newsdealers. 

WATCH  M A K E  RS 
Send for REDUCED PRH:E LIST of \\ hitcomb "n lhe�, date of July 1, 1888. 
American Watch Tool Co., Waltham, Mass. 

HOME-}IADE INC UBATOR.-PRACTI-
caJ directions for the manufacture of an effective incu. 
bator thut has been carefU1 y tested. and found to per-
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cents. To be had at this omce and from all newsdealers. 

J.\iCI: aTe> ::E'LS. 
The most efficient and economi­
cal means of obtaining from one-
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the greatest amount of work with 
the use of the smallest stream 
of water, specially adapted for 
running cheaply and effiCiently, 
Printing Presses, Elevators, 
Church Orllans, Coffee Millh, 
Sewing Machines, Lathes, Den­
tal Contrivances. and in fact. 
any 
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Street, Bin"hamton, N .  Y. 
THE GENERATION OF STEAM.-A 
lecture by Geo. H. Babcock delivered In the Sibley 
College Course. I. The production of Heat. Fllmaces 
for burninJ,r bituminous and anthracite coal, wood� saw­
dust, waste gas, natura1 gas, etc., described. lIe The 
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tained in SCII£NTIP'IC AMERICAN SUPPLEMENT, N os. 8'.1<1 and 6'.1 5 .  Price 10 cents. To be had at this oIDce 
and from all newsdealers. 

N I CKEL ANODES, 

NICKEL SALTS, 
R O U C ES, 

C O M P O S I T I O N ,  
BUFFI NG  WHEELS, 

ELECTRO &. N ICKEL PLATI NC OUTFITS. 

AN EW �;rALOC UE 
VALU A B L E  PAPERS 

Contained in SCIF.NTIFIC AMERICAN SUPPLEMENT, sent 
free of charge to any address. M U S S  &; C O . ,  3 8 1  Urond ... ay, New York. 

GOVERNMENT RHEEDING FARM FOR 
Cavalry HorRes.-A paper by Lieut. S. C. Robertson, U. 
S. A .. outlining a plan for the establishment of a breed­Ing farm for horses maintained and contrO l led by the 
rg:����:��. 'tPo��:�dSl::�c\��:Ie:'I�o������i��u�� 
Pr.EMF.NT, No. 6'lti. PrIce 10 cents. To be had at this 

Jtitufifi t �tutri,au. 
4 "-4�, E  ,... . The l'aUe,'o Mnker. Has two �"ll'O • •  m'''!,,�uy, ell/hths on the larlle blade ;  oil-tern per­made for severe use. The sma]] blade is 
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PrICe $1.00 ; but for 30 
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ll �e.i.�r 
in w h a t  is 
most conve­
nient. Send 
for our 48-
f��d i lm�: 
free i a l s o  '·Huw to use 
a Razor." If 
we sen you one k n i f e, 

lU,IU1J!iA &tGROSH, 40 S Street, Toledo, Ohio. 

T E L E S C O P E S - THEIR HISTORY 
and the discoveries made with them.-By Prof. E. S. 
Holden. A.n interesting historical paper, discus_lug the 
development of the telescope from the time of Galileo 
up to tbe present day. Contained in �CIEXTIFIC AMERI­CAN RUP I'LEME"T, 1"0. ti�!I. Price 10 cents. To be 
had at this oIDce and from all newsdealers. 

GHARTER'S GAS· ENGINE. 
2 to 25 H. P. The Simplest, most Reliable, and 

Economical Gas Engine 
in existence. 

An impulse at every revolution. 
Perfect steadiness g uarllnteed for Arc or Incandescent Electric 
l.Jighb. 

Independent of gaR works when 
desired, and luak.,s its owon 
Ir

�
fe

a
:t� o���o�i :1�eC�::� ::� �������==:..I hOUI' to ellch indicated H. I'. 

_ A J'e .. fectly Safe MOtOI' 
for All Places and Purpose •• 

New York Agent, JOHN J. BOCKIE, 47 Dey Street. 
Chicago Agent, H. H. LATHAM, 318 Dearborn Street. 

Will iams & Orton Mfg, CO. 
P. O. Box 148. STERLING, ILL. 
PANAMA CANAL.-A PAPER BY DR. 
w. Nelson on some of the dIfficulties to be overcome tn 
the prosecution of this work. Damming the Chagres 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal In lives. 
Cost of the work. Contained in SCIENTIFIC AMEHICAN SUPPLICME"T, No. ti1l3. Price 10 cents. To be had at 
this office and from all newsdealers. 

O IL  ENG INES .  
For Printers, Steam Yacbts, 
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ters
\ 
Mechanics. I to 8 �. P. 

}'ue . Kerosene. No dust_ 
AutomatiC in fllel and water • upply. Illustrated Cata­
If)gue free. See ill ustrated 
notice in Sci. Am. Aug. 4.1888. 

ENGINE CO, 

SYSTEMS OF DISTRIBUTION OF 
Electrlcity.-A lecture by Elibu Thomson, delivered In 
the Sibley Coll"ge course. The series. multiple arc. ser­
ies multip]e and mUlt�]e series. accumu]atorand induc-
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SCI"NTIFle A MF."lOAN SUPPLEMENT, No. 603. Price 10 
cento. To be had at this oIDce, and from all newsdealers. 

TH E  PENNA. D IAMOND D R I LL & MFG. CO. 
'UIRDS nORO, l'A., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grouved. 

Screw Plates. - - -
r THE NE W L I T TL( CIANT ", 

ft����-=-��� 
Send for 

CA.TALOGUE 
F. F. F. 

AclJuotabIe Die. 

WELLS BROS .  &. CO . ,  C R ErJ:&l�LD, 
MANUFACTURERR OF 

Screw (luttln« Machinery and Toql!!' for Maehln18t8', 
(larrlaa=e Makers', and BlacksmIths' Use. 

CAMERA BELLOW8.-F ULL DESCRIP-
tion. With 12 figures, ty means of which any amat.eur 
can easily make a camera bellows for himself. Con­
tained in SCIl<1 l\TIF IO AMERICAN SUPPLEMENT, No. 
621i. Price 10 cents. To be had at this oIDce and :fr{)m all newsdealers. 

HODCE 'S 
Universal Angle Union 

PATENTED. 
Combining an elbow and 

union, and can be set at 
any angle at which it is de­
sired to run the pipe. 
Manufadarers " Wholesale Agt"nts, 

1I0LLBTONE 114C!lINE CO., 4B W&ter St., FI'rC!lBl1I1G KASS. 
AIR, PURIFIC ATION OF. - BY D . 
Prince, M .D. An experimental study in re ation to the 
re1l\Qval from the air oftbe dust or particul ate materIa]. 
r�F�r��s
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ce
l1ir�!�tr��6��' ���Y;fg;d ��dS���� T IFIC AMlntICAN SU PPLEMENT, No. �69. Price 10 

cents. To be had at this omce and from all newsdealers. 

Makes a perfect 
Pipe Wrench Of uny 
screw wrench. Send 
for circular. Agents 
wanted. II. W. AT­
WATER. HS Warren 
Street, N. Y. City. 

The TRENTON ENGINE AUTOMATIC CUT·OFF IlALANCE VALVE , Highest �utJ: .. economy, and durability guaranteed. . PhenIX ·1.)·on Uo. T.·entoll . N . J . ,  M'f'rs. 
b t'. VAN WINKLE, Agt., 91 Liberty St. ,N. Y. 

WEIT.YER PATENT FURNACE 
BOILERS OF EVERY DESCRIPTION. 

IDE Antomatlc Engines, Traction and Portable Engines 
STEA.J.\iCI: ::E'L a A.:J::> ::E'La :Lr:Lr:m::E'LS� 

llaDufaetured by Fou n d ry a n d  Mach i n e  Department, Harrisburg, Pa.. U. S. A. 

H A N  C E R S PROGRESS MAOHJNE 'WORKS. CLU C ' .A.. &; F. E�O""""N, T H ES. 44 Park P1aoe. l.V. -YO. 

SAWS How to Straighten and Gum all kinds. 
Address, A. E. WILBUR, Oneonta, N. Y. 

W 
Encyclo-

E 
Diamond 

L 
Book free, 

L pedia of Drills and 25C. for 
700 Engrav Lightning mailing it. 

ings of Hydrauli� American 
W E L L  WELL won Works, 

T O O  L S, Machines. Aurora, lJJ, 
BB'S Celebrated !Nail 

BALTIMORE ·  
:mi H EATERS 
Th,;·.iii�b:;i�;.,."d l •• ::: 

worl" 

DUPLEX G A S  REGULATOR CO. City, 
county, and state rights for &ale. On exhibition 
at 1 0 ii  We_t 41�t :ooilreet, New York. 

DISEASES OF DYNAMOS.-A PAPER 
by S.  P. Thompson, D. Sc . . di!'l.cnssing the maladies to 
whicb dynamo machines are liable, and their tfAllRtment, Cure and prevention. Contained in Rcn:NTlFIC AMEHI­
CAN SUPPLEM"�T, No. ti�7. Price 10 cents. To be had 
at this office and from all newsdeaJers. 

A PRA C T I C A L  SUC(:ESS. 
VAN DUZEN'S PAT. LOOSE PULLEY OILER. 
, Thousands in satisfactory every­
day use. Entire reliability and con­
stancy demonstrated in B two years' 
test by (would be) Eastern skeptics. 
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our h Oatalogue No. 55." 
VAN DUZEN & 'i·I FT. Cincinnati, O 

IRRIGATING MACHINERY ON 'fH E  
t��f;n ���'�;-!�d1g�.aI�i�����·ha:.,n h��g

r
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in Irrigating machinery to meet the requirements of 
local conditions in California. Contained in SCIEN .. T IFIC AMERICAN SUPPI. F.MENT N08. ti24 and 6·.Iii.  
Price 10 cents each. To be had at this oIDce and from 
all newsdealers. 
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Manufactured by THE CUSHMAN CHUCK Co .. 
Hartford, Conn. 

GLACIAL EPOCHS AND THEIR PE-
rlodlclty.-By Adolphe d' Assler. A presentation of the 
con.lderations that tend to establish the fact that the 
progressive cool ing of the earth must. in the course of 
ages. have produced circumpo]ar glaciers, and that the 
periodic and alternate return of tnese in the two hemi­
spheres iii closely connected with the secular displace­
ment of the perihelion. Contained in SClEN'l'IFIC AMI.;a .. WAN SUPPLEMENT, NoS. 631 and 632. Price 10 cents 
each. To be had at this oIDce and from all newsdealers. 

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

tisinll medium cannot be overegtimated. Its circulation 
oftice and from aU newsdp.alers. 

P ERFECT� p E R  E $ 1 0 .00  to $50.00 Uf}:��g:r:t: 
E .... sP A I l  ness. MRl(ic lJn.nterns n.nd ViewM of popular sub-... W F lects. Cataloglles on application. Part 1 Optical. 2 .' � .  MathemaUca1. -3 Meteorological, 4 MagiC Lanterns, etc. 
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advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising 8¥ent int111ence you to substitute 
some other paper for the SCIENTIFIC AMERICAN. when 
selectinll 8 list of publications in wn ICn you deClde It is 
for your interest to advertise. This is frequently done, 
for tbe reason tast tae ag'ent Ilets a targer commiSSion 
from the papers havinll a smtLll Clrculation th&n is aHow­
ed on the SCIENTIFIC AMERICAN. 

The Koch Patent File, for preserving newspapers, M.ag- I . . MA N A,..:ooiE. SS lll ll di"on SU'eel, Chicago, I l l .  
azin"s, and pamphlets, has beeu reoontly Improved $nd 
price reduced. Subscribers to the SCIENTIF IC AMEIU­
CAN and SC IEX.TTFIC AMERICAN 8UPPLEM. I�NT Can be 
s%f,Plled for the low price of $1 .50 by mall, or $1.25 at tlte 
!? s8MMWfcP't�rERlb�N"" �':,ar:l.li.

ideN�C�':,�,Wt��� 
every one who wlobes to preserve the paper. Addr .. ss 

MUN�' & C6., Publishers SOIENTlFIO A:aU;RloCAN. 

GAS ENGINEERING, REC ENT PRO-
gress In.-By A. Macpherson. Regenerative system of 
��:O:�:���;'n!�.ftf�:

e
�;,��� 11)r\;�S���g��tIO:a. Y!"1't: P&raflln 88 a ri val of coal gus. oil in gaB mnking. P!fces 

of residual products. Contained in SCIE�TIFIC AM1C�I­CAN SUI 'PL'MENT, No. 811 1 .  Price 10 cents. '1.'0 be 
had at this oID<-e and from all newsdealers. 

�'or rates 8ee top of 1Ir8t column of this Plllle, or ad­
dress 

MUNN & CO • •  PubIl8h""8, 
361 Uroadwa,., New YOI·k.  

157 
Mayo .. ',. �����t;;..t,I�!��'1;'l1U8t 28, 1888. Notice is hereby given that tbe time for tbe reception 

of design':! for the Soldiers' and RaIlors' Monument has 
been extended to October 10. 1�. CompetitorM must 
comply with the condItions of the competition on file in 
the omce of the Mayor. 

AI.l<'RED C. CHAPIN. Mayor. 
THOMAS B. RTTTAN, Chairman Memorial Committee. 
JOHN McCAR'I.'Y, Presi&nt Board of Aldermen. 

(j�i-:V°H:;': R��:�N
t
'l��

e
w r�:�gTo��RJ.e�'9 1::;rt-;' 

1888.-The Navy De�artment, having in view the possi­
ble decrease In weight of macblnery In ve.sels of war hy 
the use of tubulous, sectional. or coli-boilers, has deter­
mined to adopt ouch bOilers, If suitable can be found, for 
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wlsb to offer such boilers for use by the Department are 
hereby Invl ted to furnish plans of the same adapted to 
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that bOIlers of tbe sume make are or huve been In suc­
cessful use at sea or on �bore. Plans �howing' the space 
In the vessel available for boilers, partic"lars of the 
uuty required, and other informntion, may be obtained 
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vestlgatlon, to be t�e I,est forthe purpose, taking Into 
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contained, the accessibility for repairs, the ease of mak-
�'::'..{S����s8::;e"��J'��'l�a. ��� ��;:rg�%�Fn":���Yo�f r��� 
ulating the feed, the SUitability for working In battery. 
tbe capability of long-continued steaming without 
Cleaning, and the :lurability, will be adopted in tbe 
coast-defense vessel above mentioned, provided that 
the price, whicb must be stated when the plans are sub­
mitted. Is satisfactory to tbe Navy Department Such 
boilers as appear to possess merit will be tested by the 
Navy Department, it the manufacturers so desire. to 
determine which is tbe mure suitub1e for the purpose. 
Manufacturers who wIsh their boilers to be tested must 
furnish a boiler of the type of one of th08e proposed for 
the vessel and prepare it for ttst. either at their own 
works or at such place as may be arranged with the De-
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competition, 
WILLIAM C. WHITNEY. Secretary of the Navy. 

ARCHITECTURAL BOOKS. 
Useful , Beautiful, and Cheap. 

To any person about to erect a dwelling house or .tft,. 
ble, either In the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, sbould procure a complete set of the ARCHI­
TECTS' AND BUILDERS' EDlTION of tbp. SCIENTIFIC 
AMERICAN. 

The Information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves tbey will 
find the work su!!gestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw­
Ings of almost every class of building, with specifica­
tion a.Jd approximate cost. 

�'our bound volumes are now ready and may be ob­
tained, by mail, direct fr(Im the publishers or from any 
newsdealer. Price, $2.00 a volume. Stltcheu In paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. -----------------
FOR SA..LJ:LL 
An interest in an invention, consisting of a swinJctnJt metal weather-l'lItrip for n ('ar window, which is util ized as a fastening by which the window may be left open at any elevation. It renders impossible the window be­coming immovable through eiIect" of moisture. When window is closed, it �revents it from rattling and ex ... cludes an dust and air. 1t bas been approved bY' aU master mechanics who have seen it. and is now on trial on ODe of the principal roads of the country. 'llbe pres­ent owner not being a bUSiness man. desires an associate so placed in bu�ine�s or so connected with rai lways that 

��t300J�t:o��c.fr:�HdC�it\:��F����x 7�3�N�:.r y�'rE�
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2nd � MACHI NERY n 
N. Y. Mach'y Depot, Bridge Store 16, Frankfort St., N.Y. 

MACHINERY PALACE OF T H E  PARIS 
Exhibition of 1889.--Description of the main gallery of 
the machinery Palace, Itnd ot the 302� foot trusses 
which are to be used in Its construct.ion. \\' ith 2 en­
gravings. Contained in SCIENTIFIC AMEltlCA l\" SUP .. 
PLEME"T, NO. ii94. Price 10 ceuts. To be had at this 
olllce and from all newsdealers. 

BA R R E L  MACHINERY. 

E. &:. B. HOLIIlES, 
BUFFALO, N. Y. 

Put an Electric Bell in your bouse or shop. 
You can do It �raelf with our com�ete Outfit. PrIce $2 50 
Outfit cons�o� �!e� wr:e��:�l£a�le:}��l�h Button, 

O. E_ .:rONES & :e�O_. 55 cl\" 57 Longworth, CINCINNATI, O. It is important to U8 that YO� mention this paper. 
COMPARATIVE VALUl!: OF STEAM 
and hot water for transmitting heat and power.-An 
elaborate discussion of the subject. by Charles E. Emory. 
Contained in SCIENTIFIC AMEHJCAN SUPI 'LEMVNT No. 
ti l Ii. Price ten cents. To be had at this omce and from all newsdealers. , 

T� Scientific American 
PUBLICATIONS FOR 1 888. 

--0--
The prices of the different publications In the United 

States, Canada, Rnd Mexico are as follows : 
RATES BY MAlL. 

The SCientific American (weekly), one year �.OO 
The SCientific American Supplement (weekly), one 

year. 6.00 

The ScientifiC American, Export Edition (monthly) 
one year, 6.00 

The Scientific American. Architects and Builders 
Edition (monthly), one vear. . 2.50 

COMBINED RATE!.'. 
The SClentiftc American and Supplement, . $7.00 

The Scientific American and Architects and BuiJd-
ers Edition. • b.OO 

The ScientifiC American, Supplement, and Archi-
tects and Iluilders Edition. . • . . • 9.00 

Proportionate Rates for Sial Months. 
This Includes postage, which we pay. Remit by posta 

or express money order, or draft to urder of 
MUNN "" CO . . 3til Uroad ... ay, New York. 

© 1888 SCIENTIFIC AMERICAN, INC.



Inside PaRe. each tUlierr i o n  .. - - .,. G cents a line. 
Dack l'aae, each im.el'lion - _ - 81 .00 a line. 

The above are charlles per agate hne-about eia-ht 
words per line. 1'hio notice shows the width of the line, 
and is set in Rg'ate type. l£ulU'8vings may head adver­
tisements at the 88.me rate per agate line� by measure­
ment, 8S the letter press. Advertisements must be 
received at publication office 8S early as T.hurBday morn ... 
t ng �o appear in next issue. 

1,ieutifi, �tutri'Ju. 
Patont Bivotod. Monarch Rnbbor BOltlll�. 

BEaT :J:1V T::EI:E �oR.x.XJ. 
Specially adapted for PAPER M ILLS, SAW M ILLS, and wherever a 

BELT of U NUSUAL STRENGTH is ·required. 
THE IUTTA PERCHA AID  RUBBER MFI. CO. 

the well. known mineral Asbes-
:g� s��: a:.':!":��n

a
�ulc'!'glz� 

[SEPTEMBER 8, 1 888. 

Beware of Fraud, as my name and the price are 
stamped on the bottom of all my advertiSed shoes 
before leaving the factory which protect the wearers 
against high prices and {nterior goods. If a dealer 
olrers W. L. Douglas shoes at a reduced price, or 
says he has them without my name and price stamPed 
on the bottom, pnt hOO down as a fraud. 

This material i. composed of 
tas, combined with water and 
and pressed into almost any de ... 
It is superior in many respects 
nature on a.ccount of its resist .. 
and as a. non...conductor of elec-

to other materials of a similar 
ance to heat, aCid, and alkalies, 
tricity. �'or electrical plat<lS. 

JA MES B. EADS.-AN ACCO UNT OF 
nngs, washers, accumulator ' 

H .  W. J o h ns  
, cells. etc., it is unsurpassed. 

-Man ufactu r i ng Co. 
8 7  ::Ma1.d.e:n. La:n.e. M"e� Yor.IE., 

SOLE MANUII'ACTURERS OF 

the life and labors of  this eminent enJdneer. With a 
portrslt. Contained In SCI E" TIlI'IO AMERICAN SUPPLE­
MENT. No. :i9�. PrIce 10 cents. To be had at thIa 
ofIlce and from all newsdealers. 

AUTO MAT I C  CUT 0 F F  ENG INfS  �.'t"_\.\�.; �,1 A N � > A l.- T  R f O l l � n N  J r l [ N T I "i:  A " 8 P PA� T I  A L  P R I N( I� I C  
B A L L  E N G I N E  C o  E R I E  D A  

H. W. Johns' A.sbestos, lnUlboard, Sheathlnc., BnUdiDC FeU., 
PalDt., Liquid PalDts, Asbestos Roofillg, etc. 

Fire-PrOOf" 

:C;::H=l:..:C�A:..G_O_. ___________ P_H_IJ_.A_DI!:�_HI�. _ _  LONDON. 

I lovllty H�ir rUrn!�el. 
Mention this paper. 

Expose an Immense Heated 
Surface. 

w. L. DOUCLAS 
$3 SH 0 E. CEN:&�EN. 
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the feet, easy as hand-sewed and WILL NOT RIP. 
W. L. DOUGLAS 84 SHOE, the ·orlglnal and 

only hand-sewed welt $4 shoe. Equals custom-made 
sh�� Cts

.
tI�8"{}NrA� 'i3.50 POLICE SHOE. 

Railroad Men and Letter Carriers all wear them. 
Smooth inside as a Hand-Sewed Shoe. No Tacks or 
Wax Thread to hurt the feet. 

W. L. DOUGLAS 82.50 SHOE Is unexcelled 
fO

W:"'i': �::{j:Grl� 
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SHOE is the best in the world for rough wear; one 
pa

��'t.
h
b�u�i.��� ymOE FOR BOYS Is 

the best School Shoe in the world. 
W. L. DOUGLAS 81.75 YOUTH'S School Shoe gives the small Boys a chance to wear the best 

shoes in the world. 
All made in Congress, Button and Lace. It not sold by your dealer, write 

_ W. L. DOUCLAS , Brockton, M ass. 

"YA TT F I LTERS .  
The Franklin In.titute Of Philadelphia has recently 

awarded The Scon . ... lI"act!j Premium llledlll to 
tt�· g,':i"trgi,1O:':�1 �h�RN:t;!.i���\�
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to 
We call attention to the,.tact that over twenty cltie. 

(the two largest plant. I1t present being 
LONG BRANCH, NEW JERSEY. 

and ATI.A NTA , GEORGIA )  

are having the benellt of  pure water. by  the use of  our 
s
YT1

e
en��rgest Sugar Refineries. Paper Mukers, and other 

1\1anufactories in a l l  parts of tbe country have for :rears 
used Ol1r fllters with Ilreat satisfaction and benefit. 

We have suits ..... aln.t the National, Jewell, and other 
Companies who infringe our pa.tents. 
H Y A T T  P U R E  W AT E R CO M P A N Y, 

If', I S  & 20 CO I ·t1andt St., N. Y. City. 

TO INVENTORS 
AND MANU FACTURERS 

The 57th Annual Exhibition 
-OF THE-

American I nstitute of the City of New York 
Will Open OCTOBER 3, I SS�. 

IntendlDl' Exhibitors must make early application to 
secure proper space and clasillcatlon. For hlanks and 
Information, address Hellel'lll Supel'lntelldent, 

American In.tltute. New York City. 

YORK MAN UF'G 

PAT E N T S .  
MESSRS. MUNN &; CO . •  in connection with the publi· 

catIon of the SCIENTIFIC AMERICAN. continue to ex· 
amine Improvements. and to act as Solicitors of Patent. 
for Inventors. 
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preparHtlOn of Patent DrawinKs, Specifications. and the 
prosecution of A pplicationlll for Patents tn t.he United 
States, Canada. and }I'oreign Cou-ntries. .\1 essra Munn & 
Co. al80 attend t(> the prepar .. tion of Caveats. Copyright. 
for Books. Ilabels, Reissues. A 8si,;rnments. and Reports 
on InfrinQ'ements of Patents. Al l  business iut,rusted to 
them is done with ttpecial care and promptness, on very 
�nable terms 
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oure them : directions concerning Labels, CopyriQ'hts. 
Designs, Patents, Appeals, Rnissues, Infrinllements, As ... 
.\j<nments. Rejected Cases. Hints on the Sale of Pa-
�.:f.';; send • .free 01 cJaarae. a SynOPSIS of �'orelgn Pa. 
tent Laws, showing the coot and method of secnrinl/ 
patents in all the principal countries of the world. 

1II 11NN ok CO., Solicitor. of Pa'eD&8, 
361 Broad .... y. New York. 

Extract all the Heat from 
the Gases. Furnish Pure Y 
Warm Air in Abundance. i 
Fomteen Years of Test. I Universal ly satisfactory. 
Send for " Our Furnace Book." 

Abram Cox Stove Co •• 
BALLS. IIANUFACTURERS, 

Philadelphia and Chicago. For Anti-Friction Bearinas. of 
Best (!a"t Steel . Hardenedr 
Groun d ,  and B u rn i s h e d ,  from 
8-16"1n. to 2 In. diameter. 

In quality and density of metal. 
in uniformity of temper, lind in ac­
curacy and nicety of lInish warrant­
ed unequaled. 

ar Samples ana prices on I,Ipplica­tl<m. 
RI,m<.n<I'. R o l l l na;-Mach i n e  CO • •  FItc.lo.bUl"lr, M .... 

SEVERN AND MERSEY TUNNELS.-
Full de.crlptlon of the.e two ImJ>Ortllnt engineering 
works, with two engravings. Contained In SCIENTIlI"IC 

::':��tM,::r�Ai��r:��1r��' :ft�ws�'fe�.
cents. To 

E R I E  E N G I N E  WOR K S  " ':;��'�;A����iW:,'/A S T AT I O N A R V  p n R T",a l t: A G R I  U LT 'J R  .. L E N S l f -l E 5 5 TAT O t. A R Y  P O R T A B L E  J E r:H I C A L - B O I L- E R S  

THE AGE OF THE STARS. - BY 
Prof. Janssen . History of the discoveries tb .. t have led 
to the Introdnctlon of the doctrine of evolution In the 
science of astronomy. Contained In SCIENTIFIC AMER­ICAN S lTPPLEM "ItT, Nos. 830 and 83 1 .  Price 10 cents 
eaeh. To be had at this ollice and from all newsdealers. 

THE PHONOGRAPH. -A DETAILED 
description of the new and Improved form of the pho­
nograph just bro�ht out by Edison. With 8 engrav­
Ing.. ('ontalneq 10 SCI E"TIFIO A.M ERIOAN SUPPLE­
MENT. No. 832. Price 10 Cents. 1'0 be had at this 
01llce and from all newsdealers. 

NeWt Cas Engine 
" T h e  Baldw i n"  
Ezhibited at tlUJ late A71Ie'IicaIn. Institute Fair, New York. 

A four horse-power engine in connection with storage bat­
tery. running H4 Incandescent electriC lights (and without 
=�[6�t� .. �I/J';�ior.:r��N t.�'1r: Jl:��:'�� :l!!::,
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remaining lights in the slightest degree. A mllrvel of beauty. 
perfection. and power . ..  dapted to lighting. pumping. and all 
f:ff:'': ';;;���a�fe:�� 

cheap power is required. Manu-

O"t1.a Bro"th.ers � 00. 

RAILS FOR ST R EET RAII.ROADS.­

:tl:l:�We !i i:onW.J.� �\e�i �8 �:��:i�[;.lIfJ����f�t 
road rail.. Contained In SC l >lNTIFIC AMEIUCAN S n p­
PI,EIIE"T. NO. 499. Plice 10 cents. To be had at this 
01llce and from all newsdealers. 

ESTABLISHED HALF A CENTURY. 

DARVIN'S J" f I RE &BURGlAR 

S A r- E S  
u ,  ME MANY "'1£:0 ·L� PA1EI'IMPROVEMEN1S 
ltaT rOU ND ��HER NLAKES 
THAT Will WEll REPAY Atf 
INVESTI GATI O N  
BY .TIi.0SED��I�E T O  SECURt 
THE BEST SAFE 

MARVIN SAFE co. 
N E W  YORK, P H I LA D E L P H I A, 

LO N DO N .  E N C LA N D . 

INV ENTORS and others desirln,{ new articles mauufac­
tured and introduced. addre.s P. O.'Box 86, Cleveland, O. 

Elevatol"8 and Hoi.tlnll Machinery, 
3!!1 PA ltK !tOW, N EW YO R K. 

THB AMBnI�AI DELL TELEPH�IB ��. 
95 MILK 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. 186, 787. 

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

j i 
Address JO l i N  A. ROEBLlNG '8 tlONtl, Manufaetlll"_ 

ers, Trenton, N. J. , or 117 Liberty Street, New York. 
Wheels and Rope for eonveymg power long distances. 

Send for circular. 

The Ori[inal Unvnlcanized Pacnn«. 
CALI,ED THE ST A lffiA Rn-�� �\l:'!��c!'o�p���ICh 

Accept no packing as JENKINS PACKING unless 
stamped with our .. Trade Mark." {TI .John Street, N. Y. JENKINS BROS. '�6N!'!l� ::nt,1J:':r.::· 64 De .... bo .. n St., (lhleaco. 

SAWS Wanted 50.000 Sawyers S A WS a n d  J,umbermen t o  

A ' send us their full addres. for a copy of Em- A erson's ar Book of !>iA WS. We al'e first 
��.!.';.t:���c�:';:�'tt�'�tn

S
d����e��':,f t� 

W on improving their quality and toughness, W 
enabllnl/ us to reduce prices. Address S EIUERsnN,  SMI'I'H & CO. (Ltd.), S Beaver FlllIs, Pa. 

Barnes' Patent Foot Poier Machinery. 
_ WORKERS OF WOOD OR M ETAL. 

without steam powf!r, by wiling outfits oUbese KachiDe8, 
�::lr��t:,o��a b;�:;��bZ:r

o
��:��:l:in� '. _-_if. 

tb.eirwort. Also for Indullrial SchoolB or HOllIe 'l'raIDIDg. 
With tbem boys can acquire practicaljour­
neymen's trades before they Hgo for them .. 
selvea." Price·List Catalogue Free. 
W .  F. &. J O H N  BARN ES CO.,  

No . .  1999. _ _  Buby Sl, I!ockford, III 
T ::a:: :F 

$ t itlltifi c �mtri Call 
ES�.( BLJSHt;D U 146. 

.,." . The 1II0it f...,.,.I.r Seleutllle Paper in the Worltl. 
Oilly 83.00 a Year, Includlna- Poatall"e. Weekly. :i� Numben a Y ear. 

Thla widely ei reu l o l ed and splendidly lllnstrated 
paper Is pub l ist.ed weekly. Every number contains six­
teen Jl84!es of usefnl lnfolmatlon and a large number of 
original engravings of new inventions and discoveries. 
representlDg Engineering Works. Steam � I "chinery. 
New Invention •• Novelties In Mechanics. Manuf"ctures. 
Cbemlstry. Electricity. Telegrapby. Pbotol/raphy, Archl. 
tecture, Agriculture. Horticulture. Natnral niat.ory, etc. 
Complete LIst of Patents each week. 

Tel· ... a o f  SUb8Cl'lptioll .-one copy of the SCIEN. 
TI1i'JC A "ERICAN will be sent for one 1/OIl7'---02 numbers­
postage prepaid. to any subscriber io the United States 
or Canada, On receipt of tbr  .. e do l ln .·" by the pub­
IIshers ; six months. $1.50 : three months. $1.00. 

Club ... -Specla1 rates for several nameR. and to Poet 
Masters. Write for part�culars. ' 

The 8.i.test way to remit is by Postal Order. Draft, or 
Express Money Order. Mon"y carefully pl"ced Inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goes astray. but is at the sender's risk. Ad­
dress all letters and m .. ke all orders. drsfts. eto . •  pay. 
able to �"o"NN eSc CO • •  

36 1 B roadwa,. N ew Y o r k  • 
• 

T :Et :J!l  
Scientific Amer ican Supplement. 
This Is a separate and distinct publication from 

TH< SCI E " TIll"1O AIIERICAN. but Is uniform therewltb 
In sloe. every number containing sixteen large Jl84!es tull 
of engravings. many Of which are taken from foreign 
papers. and accompanied with transl .. ted descriptions. 
THE SCII<NTIFIC AM "R I CAN SUI'PL I<M<NT Is published 
weekly, omd Includes a very wide ranl/e of contents. It 
presents the most recent papers by eminent writers in 
all the prinJipal departments of Science and the 
Useful Arts. embracing Biology. GeclolQ'. Mineralogy, 
Natural History Geo"raphy. Archeology. Astronomy. 
Chemistry. Electricity. Lilrht. Heat. �I echanlcal Engl. 
neerlng. Steam and Railway Engineering. M ining, 
Ship Bnildlng, Marine Engineering, Photogr:lphy. 
Technology, Manufaeturlng Industries. Sanitary En. 
glneerlnl/. AgrIculture. Horticulture. DomestIc Econo­
my. Biography. Medicine. etc. A vast .. monnt Of fresh 
and va'lnable information obtainable In no other pub. 
licatlon. 

The most imPfH/ant Engineering Works, AI echllni8ms, 
and Manufactures at home , and ab!"O&d are illustrated 
and described in the SUPPI ,EME"T. 

Price for the Sl'PPJ,EIIENT for Ihe United States and 
Canada. $S.UO .. year. or one copy of the SCIENTIlI"IC AM. 
IIlI<ICAN and one copy of the SUI'PLEII I<NT, both mailed 
for one year for 17.00. Single copies 10 cents. Addres. 
and remit by postal order. expres. money order. or cheel<. 

lll U N N  & Co., 3 6 1 Broadway. l'I. Y" 
Pnblishers SCIENTIFIO A.ME"ICAN. 

Builders Edition. 
THE SCIBNTIFIC AMlI:RICAN ARCHITECTS' AND 

BUILDERS' EDITION is Issued monthly. e2.50 a year. 
Single copies, 25 cents. Forty IlIrge quarto pages. equal 
to about two h undred ordinarv b'lok plII/es ; forming a 
large and splendid Maaazin" of A rchi tecl lll'e, rich. 
Iy adorned with elegant plates in COloTB, and with other 
fine engravings ; lllustrstlDg the most Interesting ex. 
amples of modem Architectural Construction and , 
allied subjoots. 
. A special feature is the presentation in each number' 

of a variety of, the latpst and be8t plan. for printe . resl. 
del)C9s. city and country. including thol!e of very mod­
era.., coat as well as the more expensive. Drawings tn 
perM>ectlTe and in color are given, togetber with full 
Plano, Specifications. Sheets of Details, Estimates, etc. 

The elegance and cheapness of this 1D8jtnillcent woI:k 
haVE: won for it the l.ol'"e8t Ch'cu lalion of any 
Arobltectural publication in the world. Sold by aI 
ne,j-.dealers. ..50 a year. Remit to 

MUN N & CO., Publishers, 

361 Broadway, New York. 

BRANCH OFFlCBS.-No. 622' and lrU F Street, Pa­cUlo Building, near 'l'th JIIIIIet. ' WashingtOn; Do C. ' , 

" E' S PRINTING INKS. IC� an� . REFRIG�RATING MACHIN , T����s���.:����nl'i!t:n�: 
The Plotet Artificial , I.,., - 'Company �Llmited)1 Room 6, Coal & · Iron Exchange, New York. bard 8'111 •• Phila., and t7 Bose St., opp, Doane St • •  N. Y. 
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