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1citntifit �mtrican. 
THE HUDSON RIVER ICE HARVEST. kinds of wood, and was made lip from reports received 

So far as thickness of ice is concerned, the crop this from 283 railroad companies : 
year is satisfactory; but the heavy snows that have 
occurred, accompanied by rain, have formed a thick 
and tenacious crust upon the surface of the ice, which 
it is difficult to remove; and the labor involved in the 
removal forms a serious item in the expense of har
vesting. 

Kind. 

Conifers : 
Redwood ............................... . 
Bald cypress .. .. ................... . Red cedar ...................... . ..... . 

Tamarack ...................... ... . .. 

White cedar........... . .. . . . ... .. . . . . 

Pine, long leaf........ .. • . . . . • .  • . . . . .  .. 
Pine, red and w hi te. . . . . . . . . . • . . .. • .. . 
Pine, bnll (California) .... ........... . . 

Pine, hull (Colorado) .................. . 

Hemlock ... .............. ........... . .  

Spruce ........................ ..... . .. 

Range. Average. 

8-15 11-12 4-12 8-10 
�i2 10 7- 8 4-10 7 5-10 6-7 4- 8 6 
6-9 6-7 3-6 5 2- 8 4-6 
3-7 5 

The entire failure last year of the Hudson ice crop, 
and the slim supply of the previous year, had the ellect 
to develop and establish in this city quite a number of 
mechanical ice works. These were able to supply the 
finest grades of ice to customers at prices but little in 
excess of those charged for natural ice. The artificial 
ice when properly made is superior to the native article. Broad-leaved trees: 

In the first place, the water for the artificial product is Wbite oaks...... . .. .. . . .. . ..... . . . 

careful ly filtered, and then the freezing is so arranged ���.,t;��ciist·: . .  . ": · . .":· ... :: . : : :::::::::: 
3-12 4-12 7- 8 7- 8 
. . . .  10 

that clear, transparent, dense ice is produced, which Cofi'ee tree .............. . ......... .. . 

Cberry, black walnut, locust, sas811fras .. 
7-10 

'''7 6-10 
looks better, in fact, is better-as it lasts longer-than * :�:�f[r::: ...

. ::.:::::::: .. ·::.::. :::::: the natural ice, the latter having more air locked in it Elm................ . . • . . . . . . . . . . .  . 

5-6 

�'9 
6 

s:,'7 
than the artifiCial. Black oaks • . . • . . . . • . . . .• . . . . . . . . . . . . . . .  

Ash, beech, maple . . . . . . , • . . . . . . . . . . . . .  

2-7 4-5 2-7 4 
Again, many establishments which formerly made 

use of the cheaper grades, such as snow ice, fQr cooling 
purposes, having been for two sea80ns subjected to high 
prices, have put into use the mechanical refrigerating 
mach ines, by which storage cellars and chambers are 
kept sufficiently cool without the use of ice. 

These circumstances have combined to diminish the 
demand for the natural ice and to render it necessary 
for the ice men to use more care than ever before to 
select, prepare and store the clearest and best ice, but 
at increased .expense, as above indicated. The progress 
of inventive genius is well illustrated in the advances 
made in the artificial production of ice-advances 
which promise soon to supersede and beat the severest 
ellorts of Dame Nature. 

••••• 
WOODEN RAILWAY TIES, 

The Forestry Division of the United States Agricul
tural Department has recentl y  made a thorough hJves

tigation as to the consumption of timber for railroad 
ties and the effect of such consumption upon the 
forestry interests of the country. The investigation 
included a discus�ion of the various methods in use for 
the preservation of tie tim ber as well as an exhaustive 
statement of the progress which has been made in sub
stituting metal for ties of wood. 

The results of this investigation are most interesting 
and valuable, as every phase of the subject has been 
fully covered. The Ilonsum ption of timber for railroad 
uses it! placed at twenty per cent of the total supply, 
and B. E. Fern ow, chief of the Forestry Division, who 
superintended the gathering of the statistics, says that 
the tie timber is now largely composed of the thrifty 
young growth, the promise of the future, and thus the 
amount of timber produced to the acre is greatly re
duced. The most durable and valuable timbers only 
are desired, and hy subjecting forests to the thinning 
out process necessary to find desirable tie timber, they 
deteriorate. Mr. Ferno w  instances the case of Ken
tucky forests, where oak represents forty per cent of 
the natural growth after it has been culled-mostly 
for railroad purposes-the new growth contains not 
more than five per cent of this most valuable timber. 

The destructive effects upon the forests of the present 
demand for tie timber is shown by the fact that this 
material is now largely cut from trees that will make 
only one tie, or, at least, only one tie from a cut. 

The annual consumption of railroad ties is placed at 
73,000,000, which requires 365,000,000 cu. ft. of raw ma
terial. Mr. Fernow states that the opinion general ly 
held by railway managers that young wood is more 
desirable be('.ause it is young is erroneous. .. On the 
contrary," he says, .. young wood, which contains a 
large amount of albuminates, the food of the fungi, is 
more apt to decay, other t.hings being equal. Sound, 
mature, well grown trees yield more durable timber 
than very young or very old trees. " 

It has been found that hewn ties will last from one 
to three years longer than sawn, and the explanation is 
given that the sawn face is more or less rongh and col
lects the water and thus gives opportunity for fungus 
growth, while the smoother face of the hewn tie sheds 
the water. The life of tie timber, which is a most im
portant factor in considering the relative advantages 
of wood and metal, is allected by the breaking of the 
wood fiber by the flange of the rail and by the spikes. 

Another cause of the shortening of the life of the 
tie is rot or decay, due to a fungus growth. These ele
ments of destruction are accelerated or retarded by the 
condition of the road bed. When the New York and 
New Haven Rai lroad a few years ago adopted stone 
ballast for their track, it was supposed tha t the life of 
the chestnut ties, which are used, would be greatly ex
tended. It has been found, however, that with the 
high rate of speed of trains and weight of engines the 
ties don't last more than five years, the cutting of the 
rail on the upper and the stone on the lower side wear
ing them out rapidly. Ties are leRs liable to rot on 
stone ballasted roads, but even the oak ties which the 
Erie road uses are worn out on the heavily used por
tions of the road before they rot. 

.. The life of mesqnite, if sonnd, is clairr,ed to be intermmahle. 

.. The common spike, now almost exclusively i n  use, " 

says Mr. Fernow, "must be considered the poorest and 
most unsatisfactory part of our railroad construction. 
Not only is a large part of the reduction in the life 0 
railroad ties to be charged to these imperfect fasten
ings, but they are probably responsible for more dam
age to rails and rolling stock and for more accidents 
than is generally recognized. An improvement, there 
fore, in rail fastenings is decidedly needed." 

It has been found that by the use of bed plates the 
life of ties can be greatly extended, as they give a 
more even distribution of rai l  pressure over a greater 
area of the tie, thus retarding the destruction of the 
tie by cutting, preventing the lateral bending of spikes 
or screws, and thereby loosening the rail .  Mr. Fernow 
commends the bed plate designed by Mr. Post, the en 
gineer of the Netherlands railroad. 

While the attention of railroad managers has been 
directed to preventing the rapid destruction of the tie 
by mechanical processes, they have also adopted means 
to preserve it against rot. In France not a tie is put 
down without its being first subjected to a preserving 
process. The same practice prevails in E urope gen 
erally, though li ttle use has so far been made of the 
process in this country. 

As the rapid destruction of our forests is clearly 
shown in this report, as it has been elsewhere, the 
adoption of the best method of treating railroad build 
ing material so that the utmost service can be obtained 
from it becomes a vitally important factor in the ques 
tion of forest preservation. Most of the processes 
now in use for preserving wood are based upon the 
idea of eliminating the sap of the wood, and substi 
tuting in part, at least, an antiseptic wh ich. is to keep 
out moisture and to make the germination of fungi 
impossible. The vulcanizing process has been in use 
on the elevated railroad lines in New York City for the 
past six years, and Col. Hain, the manager, says that 
yellow pine timber thus treated after six years shows 
no rot and hardly any wear by cutting, whereas un 
treated timber rapidly decayed. The vulcanizing pro 
cess consists in subjecting u nseasoned wood to dry air 
heated to from 400 to 600 deg. F., under pressure of 100 
to 175 pounds per square inch, heat and pressure being 
regulated according to the nature of the tim ber and 
the result to be obtained. 

Heavy oil of tar, commonly called creosote, and also 
the chloride of zinc are used for preserving timber 
The latter process is called burnettizing, and it is 
claimed that by its use the life of a hemlock tie, wh ich 
ordinarily is three years, can be 'extende:l tf) sixteen 
years. 

.. e •• ., 
Barometric Planta. 

The Petit Traite de Meteorologie Agricole, by Mr. 
Cana, contains a list of prognostics apropos of the 
aspect that certain plants present according to the 
state of the atmosphere. The following are a few ex
amples : If the head of the gi th (Nigalla sativa) droops, 
it will be warm ; if the head of the same plant stands up
right, it will be cool; if the stalks of clover and other 
legllmhious plants stand upright, there will be rain; if 
the leaf of the wood sorrel turns up, it is a sign of a 
storm ; if the leaf of the whitlow grass slowly bends 
up, there will be a storm; if the flower of the convol
vulus closes, it will rain; if the flower of the pimper
nel closes, it will rain; if the fiower of the hibiscus 
clo/jes, it will rain ; if the flower of the sorrel opens, it 
will be fine weather ; if the flower of the same plant 
closes, it will rain; if the flowers of the carline thistle 
close, there will be a storm; if tt.e flower of the lettuce 
expands, it will rain; if the flower of the small bind
weed closes, look out for rain; if the fiower of the 
pitcher plant turns upside down, it will rain ; but, if 
it stands erect, it will be fine weather; if the flower of 
the cinque foil expands, there will be rain ; but, if it 
closes, the weather will be fair ; if the flowers of. the 
African marigold close, it will rain; if the scales of the 
tflasel became close pressed against each other, it will 

The followlDg table shows the age of ties of different rain. 
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A. Gr_' Engineering Work In India. 

The southern extremity of the peninsula of India 

consists of a broad plain, flanked on the west by the 

narrow mountainous kingdom of Travancore. In this 

plain the district of Madura has one large stream, the 

Veigei, which rises on the precipitous eastern slopes of 

the Travancore mountains, and, tumbling down into 

the plain, flows slowly along its sandy bed until it 

empties into the sea on the east. It often does not 

reach the sea, for the rainfall is so slight and its waters 

are d rawn off into so many channels and tanks that it 

has to be i n  flood to ever reach its mouth. 

One of the subdivisional engineers resides at the tun
nel works, the others at the dam, having their resi
dences on the knoll of the north bank that overlooks 
the dam. 

stringers heavy beams are laid four inches or so apart, 
and screwed down to the stringers with screw bolts. 
Beams and stringers are of Georgian pine, soaked with 
creosote to prevent decay. 

On the other hand, there are streams in those same 

mountains of Travancore that rise at a higher elevation 

than the Veigei, and not very far from it, being sepa· 

rated only by a mural precipice, and yet flow westward 

through the narrow TravaDcore country, and pour 
their volume of fresh water into the sea without doing 
milch good to man. Besides this, the rainfall is very 
heavy in that region, and the land does not need the 
water thus carried i nto the sea. 

The beneflts that would accrue to Madura could one 
of those streams be turned eastward, without inflicting 
any injury to Travancore, were recognized more than 
two cen turies ago by the Hindoo rulers of Madura. 
The stream nearest to the border, and at the same 
time the largest of the Travancore rivers. is the Periar. 

In 1798 the prime minister of the kingdom of Ramnad, 
in the eastern part of Madura, is said to have sent 
some i ntelligent native officials to examine into the 
practicability of opening a channel for turning the 
Periar into the Veigei. They reported that the con· 
struction of a dam would secure an abundant supply 
of water to all the districts through which the Veigei 
flows. 

. 

In 1807 and 1808 two English officials explored the 
jungles of those regions and declared the scheme im
practicable. So nothing was done until 1861, when 
Captain Ryves explored a portion of the course of the 
Periar and reported that that stream could be divert
ed at a reasonable cost. Other engineers seconded his 
proposals. So in 1867, the government passed an order 
directing a new sur\'ey of the course of the river within 
the region to be affected. 

Two years ago Col. Pen nycuick, now the ch ief engi
neer under the Madras government, took up the work 
with such zeal and enthusiasm as to set it in actual ope
ration and make it a probable reality within the next 
decade. 

He chose a site for the dam seven miles below the 
original site chosen. It is in a deep valley, narrowed 
by two knolls that push out from the mountain ridges 
of the sid es. The river runs due west at this place, 
and the south knoll is 150 feet high ,  which is just the 
intended height of the dam, but its connection with 
the mountain beyond is by a saddle 40 feet lower than 
itself, so that the dam will have to be thrown across 
the depression. The north bank rises 250 feet from the 
stream, and i ts connection with the mountaln on that 
side is also depreEsed, but not to the level of the dam. 
And right here the engineers are cutting down the ridge 
for an escape when the water rises abnormally high. 

The dam itself is to be 150 feet high, 60 feet wide at 
the base, taperin g  to a width of 15 feet at the top, and 
as long as may be necessary to plant it flrmly on the 
bed rock on either side. This rock is not found as near 
the surface of the hillsides as was expected, and the 
engi neers are in a state of some anxiety as to how deep 
it will be necessary to excavate in order to find it. The 
construction of the dam will be thin walls of stone on 
the outer sides, filled in with a great mass of cement for 
the body of the dam. 

By this dam the waters will be raised so as to flow 
back over the course of the river some ten miles. And 
at a poi n t  northward seven miles away they will fill  the 
valley inclosed by the mural precipice overlooking the 
plains of Madura. T his rocky wall will be pierced by a 
tunnel 5,700 feet in length and about 7 by 10 feet in 
diameter. 

Already a perpendicular shaft has been sunk 100 feet 
at thA upper end and the boring carried on for 200 
feet, while at the lower end the tunnel is 800 feet i n  
length. In order to check t h e  force of t h e  water at 
the perpendicular shaft a circu lar tunnel has been cut 
at the junction of the shaft and the tunnel. 

At the dam 44 feet of the outer stone wall has been 
built up, extending across the stream and raising the 
water 12 feet. Below, the wall is progressing, and it 
will soon be ready for its filling of cement. At the 
same time hundreds of coolies are cutting down the 
banks. The stone is bronght down from the cutting 
for the water escape above, where four stone crushers 
are at work. A gravity railway carries the loaded 
trucks down the long incline. On the banks of the 
stream a machine shop has been erected and a tur
bine wheel set in place, to be worked:by thelwater, that 
will have an increasing fall as the dam rises. 

Already the water has been set back two miles, and 
a beautiful narrow lake formed to that extent. 

The force of Europeans in charge comprises a super
intending engineer, an executive engineer, two sub
di visional engineers, and a young man in charge of the 
plant. 

Under tbem are 1 ,000 coolies at the tunnel and 1, 700 
at the dam. These comprise E urasians, Portuguese, 
Mussulmans, Malayalees, Tamils, speaking many dif
ferent languages. 

Then there is a military squad of 200 pioneers of the 
Madras army, under the command of their affable com
mander, Major Fenwick, an Englishman. These men 
do the sallie work as others, and after a short period 
of service will be sent back to be replaced by others, 
that they may be accustomed to such work. 

Cooly power, water power, ox power, elephant 
power, compressed air power, and steam power, are all 

in active operation. 
Twenty lacs of rupees (Re_ 2,000,000) have already 

been spent, and the estimated co�t is from 60 to 70 l acs, 
but it will undoubtedly foot up 100 lacs ($4,000, 000) be
fore it is finished. 

The coolies are congregated in two great settlements, 
which are lighted with street lamps. The Mussul
mans have a square platform, with flags above, for 
their place of worship, the Hindoos a couple of round
ed upright stones, and the Christians a thatch chapel. 

.It is a feverish region, and the services of the medi
cal assistant are in constant requisition. And the 
malaria is so virulent from March to June as to stop 
all work in those months. 

But when accomplished it will bring life and ver
nure to a land now smitten with drought and poverty. 

In addition to work on the mountains, a long and 
broad c!Jannel is  under construction to carry the sur
plus water a distance of 38 miles to the northern part 
of Madura District, where the supply of water is most 
deficient. In connection with this large channel are 
many smaller distriQuting channels to carry the water 
supply to as many fields as possiblp.. The artificial re
servoirs or tanks that lie in the way of the main 

'
chan

nel will be utilized and will become unfail ing ponds or 
lakes. At present they are dry all through the hot 
season, when their water would be most grateful. Of 
the 38 miles of channel, 22 are already dug. 

There will be bridges to build over the stream that 
now is fordable, but will then be continually full. 

Cyrus turned the waters of Babylon from the Eu
phrates channel to conquer h uman foes. The British 
government is turning this river to conquer famine 
and starvation and save h umanity. 

Madura, So. India. JOHN S. CHANDLER. 
.. I., .. 

Completing the St. Clair Tunnel. 

The Railway Review says : The stone work of the 
portal of the St. Clair tunnel at ea!lh end is now com
plete. The east portal face is a wal l about forty feet 
high and nearly one h undred and fifty feet long, built 
of immense blocks of stone, some of which are over a 
yard square each. In the middlA of the wal l is the open
ing of the tunnel, twenty-two feet in diameter. The 
excavation on the Canadian side is down to the re
q uired depth of sixty feet for a small space j ust at the 
tunnel portal, and a large force of men is employed en
larging the excavation to the proper width. so that 
work may be begun at the proposed retaining walls, 
which will  extend east from the portal one thousan d 
and fifty feet. The retaining wall will be of the same 
ponderous masonry as the portal, and will be further 
strengthened by anchorage walls extending at r�ght 
angles into the bank. 

. 
. 

Inside the tunnel is j ust now a busy hive of indus
try. Tram cars are hurrying back and forth from the 
portal along the temporary tracks with loads of brick, 
cement, lumber, rails, and other materials, and 
the long line of twinkl ing electric lamps which 
stretches back from the entrance into the dim vista of 
the great bore reveals an army of workmen engaged i n  
a n  apparent chaos of operations-calking, brick lay
ing, excavating, grouting, track making, cementing, 
pipe fitting, rail laying all going on at once. The 
seeming confusion, however, explains itself when it is 
seen that the work of putting in the permanent track 
is going on from each end toward the middle and that 
the whole work is being carried on si multaneously, 
each working party keeping a little ahead of those en
gaged in the succeeding operation. The iron lining of 
the tunnel must be thoroughly calked at every point 
and seamed throughout, to prevent leakage, and this 
work is almost completed. 

The brick b ulkheads for the air locks had to be 
taken out, and this was no small undertaking, for the 
cement in which the bricks weI" laid had hardened 
like flint, and though a force of mJn has been drilling 
and sledging at it  ever since the compressed air was 
taken off, much of the brick work of the wall at the 
Canadian end yet remains to be taken out. For the 
permanent wlI.y the whole tunnel is first l ined with 
bri(lk work laid in cement reaching half way up the 
sides. A door of concrete made of Portland cement is 
next laid in the bottom to make a level bearing for the 
track. On this floor four lines of timber are laid, as 
stringers, a pair on each side, close under where 
are afterward to come the lines of rails. Across the 

After the needlebeams are laid, a floor of cement is 
put in between the ends of the timbers and the wall of 
the tunnel on each side, to keep the track in place, and 
to make a foot walk for the employes. On top of the 
needle beams are spiked the ponderous rails, one 
h undred pounds to the yard and thirty feet long, and 
the track is then complete. In the roof are placed 
suction pipes communicating with the pumping sta
tion, by w hich the air is pumped out and ventilation 

is secured, and at ·intervals along the walls safety lad
ders like small fire escapes are built i nto the sides of 
the tunnel, on which the trp.ck walker may take refuge 
when he chances to meet a train .  This work is all 
well advanced, and when it is finished and the elec
tric light wires put up and proper lamps attached, the 
tun nel itself wil l  be complete and ready for business. 

The St. Clair tunnel extends from the town of Port 
Huron, Mich. , under the St. Clair Ri ver, to Sarnia, 
Canada. 

• ••• • 
Chl8ellng Gun Cotton. 

Gun cotton, said Professor Munroe, in beginning his 
lecture on that explosive, at the Lowell Institute, re
cently, is pure cotton dipped in a mixture of pure nitric 
and sulphuric acids. In seekillg a method by which 
these ingredients might be obtained absolutely pure 
and the cotton thoroughly treated with the acids, 
many years have been spent and serious accidents 
have occurred. 

According to the Boston Journal of Commerce, the 
lecturer traced the experiments with the explosive 
from its discovery, in 1832, up to the present time, and 
spoke of several of the most fatal explosions which at
tended the experimental stage. 

After experiments by Professor Hill, of the United 
States torpedo station, guu cotton was adop ted as an 
explosive for use in the navy in 1884. In preparing it 
for this service the gun cotton is, by successive pressi ngs 
in hydraulic presses, the last of which has a pressure of 
6,800 pounds to the square inch , mada into little blocks 
measuring 2� inches each way. It now contains from 
10 to 16 per cent of water, but when issued to the ser
vice contahls 35 per cent. Before being made up into 
blocks it is carefully tested. 

Professor Munroe declared that gun cotton, correctly 
prepared and handled according to directions, was the 
safest of the explosives to use. It  was dangerous only 
when the materials had not been thoroughly purified, 
or the union of acid and cotton incom plete. 

In proof of what could be done with it, a picturA was 
thrown upon the screen showing the workman cutting 
it  with chisel, jig saw, and lathe to fit it i nto a shell. 
Another illustration was the extinguishing of a block 
that was burning by pouring water upon it. Two 
thousand pounds of it had been burned in a bonfire 
without an explosion. 

One volume of the explosive gives 829 of the gas, and 
the pressure developed by combustion is eighty-one 
tons to the square i nch, and by detonation 157'5 tons, 
the latter being in contact, however. The effect of the 
explosion of one particle on another is so rapid that it 
would take only one second for it to pass through 
19,000 feet of the explosive. 

It was shown by the stereopticon that the letters U. 
S. N. , with the date of man ufacture, that are on the 
bottom of each block. are impressed upon an iron plate 
upon which the gun cotton may be exploded.  It is a 
curious fact that, if the marks on the block are in re
lief, the reprod uction on the iron wi l l  be raised, and, if 
cut in, there will be an indentation on the plate. Pro
fessor Munroe's theory is that when the letters are cut 
into the explosive, the gases generated in the indenta
tions are hurh.d from them as a projectile from a gun. 
I! a leaf or a delicate piece of lace be laid between the 
gun cotton and the iron, its impress will be left in all 
the perfection of outline of the original, though the ar
ticle itself is absolutely annihilated. 

. ' .. . 
WE have received from the United States Iron and 

Tin Plate Co. , Limited, of Demmler, Pa. , an orna
mental paper weight of sheet tin, on which a poetical 
effusion is printed, the purport of which is to an
nounce that the manufacture of tin plate has been 
com menced in this country, and has come to stay. 
We hope this expectation will be realized ; but" one 
swallow does not make a summer. " The consumption 
of tin in this country is enormo·us. and it will require 
many gigantic establishments to supply the demand. 
The world's product of tin plate is 562,000 tons per an
num, of which the United States require 369,000 tons, 
nearly all of which at present comes from England. 

• •••• 
THE harvester trust, whose formation was recently 

announced, failed to complete a worki ng organization, 
and the several firms who were to be members will stm 
continue their business as individual enterprises. The 
trust was to have had a capitalization of $85,000,000, 
and contemplated the control of the man u facture of 
all the agricultural machinery in the Uuited States. 
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NEW GAS AND PETROLEUM MOTOR. 

The probiem of designing and plll"fecting a motor for 
small and medium powers. for uni versal use, is one 
that has received a great deal of attention from engi
neers and in ventors; but many failu res have been 
made in attempts to 
m eet all the require· 
ments of the case. 

The principal diffi
culty has been, not so 
much in the prod uction 
of a working machine, 
as in designing a motor 
which is at once effi
cient, economical, safe, 
and capable of being 
used anywhere and by 
any one, whether ex
perienced in mechanics 
or not. A machine hav
ing these qualities is 
shown in the annexed 
engraving!!. It is a new 
gas and petroleum mo
tor, the invention of 
Mr. Gottlieb Daimler, 
the eminent engineer, 
Can nstadt, n ear Stutt
gart, Germany. 

\ 
\ 

Jeitutific �tutritau. rFBBRUARY 7, 1891. 
The base of the motor consists of a cast iron gas· out at the top, forming a slight angle, as shown in 

tight. circular chamber, with a valve iulet for combus· Figs. 1, 2, and 4. Each cylinder contains  a piston fur· 
tible mixture or air. In the base are placed two disk8, nished with a valve for the transfer of air or gaseous 
mounted upon the two sections of the main shaft and minure from the base, the valve being provided with 
connected by a crank pin, the disks serving-the double a fork by which it is operated. It will be observed 

__ - - - J __ '-::;:::' • 
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by refereuce to Fig. 1 
that both the conn ect
ing rods of both pistons 
in the double cylinder 
engine are r e c e i v e d 
upon the same crank 
pin. The space in the 
upper end of the cylin· 
der above the piston is 
the explosion chamber, 
with which are con
nected the i n let and 
exhaust valves. All the 
valves used in this en· 
gine are of the type 
kno w n  as p o p p e t  
valves, t h e  s e having 
been found in actual 
practice preferable to 
sliding or r o t  a t i n  g 
valves. Every alternate 
stroke of the piston is a 
working stroke. During 
the upstroke of the pis
ton, following the work· 
ing stroke, a prelimi
nary charge of air is 
drawn into the lower 
part of the working cyl
inder, from the crank 
chamber in the base, as 
the piston rises. At the 
same time, th9 upward 
movement of the piRton 
forces the products of 
combustion from the 
ex plosion c h a m  b e r 
through the exhaust 
valve, which is opened 
by the slip cam. Dur
ing the following down
stroke, the air in the 
cylinder below the pis· 

_ 
ton is forced upwardly 

These motors are built 
in sizes varyin g  from 
one to ten horse power, 
and in several modi fied 
for:us to adapt them to 
various uses, the small 
indu strial motors bei ng 
tl<'si gned for convenient 
�onnection with ill a
chines requiring only a 
small amount of power, 
say less than one horse 
power, such as cream 
separating machiues, 
sewing m a c  h i n e s, 
p u m p s, ventilating. 
f a n  s, watch maker's 
machinery, light wood
w 0 r k i n  g machinery, 
and for the use of ama· 
teur mechanics. 

The larger sizes of the 
industrial motor a r e  
suitable for d r i v i  n g 
d Y n a m 0 s, printing 

"------ '--�=---...;-:-=-----' - - - -- -- L:=.- :....-=�::.....;,-=--=::..--= =----'::;::..-_..:..-=-:::::::.;�=== �::::...:=-=.:...::::......;-;::;..."""_-=:;:::=-=-::-:::::J' into the working part 
of the cylinder. At thE" 
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Fig. l.-VERTICAL TRANSVERSE SECTION" OF GAS AND 
PETROLEUM MOTOR. 

Fig.2.-SIDE ELEVATION OF DOUBLE CYLINDER 
MOTOR. 

same time a charge of 
combustible gas is ad-

presses, elevators, grinding mills, etc. ; while those 
adapted to boats and vehicles differ but little from 
those applied to other uses. 

Although these motors are b uilt with a view to 
durability, with all the parts proportioned to safely 
stand the working strain, they are by far the smalle8t 
and lightest motors of their class. They are d esigned 
to ru n at a h i gh speed, and are arranged so that they 
can be started in less than a minute, and may be run 
independently of  either gas or  water m ains. When 
operated by pe
troleum gas, they 
run with s t i l] 
greater economy 
than with ordin
ary illuminating 
gas. 

purpose of a crank and fly·wheels. In one of the 
disk.s is formed a double slip·cam groove, whi ch passes 
twice around the crank Rh aft. and returns into itself. 
In this cam groove is placed a follower, which operates 
the valve gear so as to make every alternate stroke a 
working stroke. 

Upon the base are mounted one or more working 
cylinders, according to the power required. When two 
cylind ers are used, they are either arranged parallel 
with each other or joined at the base so as to spread 

m itted, and the follow
ing upstroke of the piston compresses the explosive 
mixture in the explosion chamber, forcing it  out into 
the capsule, C, projecti ng from the inlet valve chest, 
and this capsnle bei ng heated by the burner, D, ignites 
the explosive mixture, the expansive power of which 
forces the piston down ward. The ignition of the 
charge is retarded until  the cran k is on the dead cen
ter, by the i ntroduction into the ignition tube of a 
charge of mixture weaker than that contained in the 
cylinder. The speed of the engine is controlled by 

a sensitive gov
ernor contai ned 
in the pulley, and 
arranged to i n t er
mit the ad mission 
of the com busti
ble gas when the 
speed exceeds the 
n o r  m a l . The 
movements of the 
piston, when no 
combmtible m ix· 
ture is introd uced, 
resulting in shu
ply compressing 
a n d  recompress
ing the air can· 
tained by the cyl. 
inder. 

T h e  s e motors 
a r e  preferably 
made vertical, to 
economize space 
and reduce fric
tion. In our en· 
gravings, Fig. 1 is 
a vertical trans· 
verse section of a 
d o  u b l e  cyli nder 
engine ; Fig. 2 is 
an exterior view 
of the same; Fig. 
3 is a per�pective 
view of a single 
cylinder eugine; 
Fig. 4 is a similar 
view of a double 
cylinder engine; 
Fig. 5 is a vertical 
section taken on a 
plane at right an
gles to the plane 
of Fig. 1 ;  Fig. 6 is 
a d i a g r ama t ic 
view of the gas
producing appa
ratus; and Fig. 7 
is a perspective 
view, tlhowing the 
appliftation of the 
motor to a boat. !'il' S. - DAIKLER GAS UD PEr:BOLEUK KOlOa. lil. f.-DOUBLE CYLINDER DAIKLER MOTOR. 

By the order of 
operations adopt
ed in this engine 
the power cylin
der is emptied of 
most of the resi· 
dual products of 
com b ustioll and a 
purer charge of 
comb ustible mix
ture is used than 
pos�i b]e with any 
other system. As 
a consequence the 
fuel, whether it be 
coal gas or petrole· 
um vapor, is used 
to the best advan
tage and with the 
greatest economy. 
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The ingenious mechanism by which the necessary 

alternating motion of the valves is secured without 
the use of gearing is worthy of notice. In engin es 
using gears for actuating the valves, the principal and 
most objectionable noise is  the rumble and jarring of 
t h e  gearing. 
In this engine 
t h e  r e is no 
n o t i c e a b l e  
noise ; in fact, 
it may safely 
be c a l l e d  a 
noiseless en
gine. The in
closure of the 
working parts 
in a casing con
tributes large
ly to this re
sult. This  con
struction also 
insures a rigid 

1 
I 

Jeirutific �mtri,au. 
to the cover of the apparatus and acting as a guide, 
allowing the float to rise and fall, according to the 
supply of petroleum. Hot air is admitted to the car
bureter t h rough the pipe attached to the upper part 
of the apparatus, the air being heated in its passage 

", 

--- - -- - -

ing the motor is only a minute or so. The motor is 
stopped temporarily by sh utting off the supply of 
combustible gas, allowing the ignition burner to con
tinue burning, but for a com plete stop the ign ition 
burner is extinguished in addition to shutting off the 

gas. 
This motor 

is not only ad
mirably adapt
ed for all sta
tionary p u r 
poses, but h as 
b e e  n applied 
v e r y success
fully t o t h e  
propulsion of 
small boats, to 
o p e r a t i n g 
street cars and 
trolleys, and to 
r o a d  wagons 
and carriages. 
T h e  smallest 
t r a m  w a y  i n  
t h e world i s  
operated i n  the 
s t r e e t s  o f  
C a n n s t a d t, 
Germany. The 

c a r  is driven 
by a one horse 
power motor of 
this class. It 
will carry ten 
persons, a n d  
will run a mile 
in f o  u r  min
utes. 

base, which is 
all important 
item i n  a gas 
engine w h P. n 
the power is 
developed i n 
t h e  cylinder 
almost i nstan
tam.ousl y. Be
sides this ad
vantage, t h e  
c h a m b e r e d  
base secures in 
a very simple 
way t h e  per
f e c t _ lubrica

tion of all the 
working parts, 
at the s a ID e 
tim e  confining 
the oil so that 
it is economiz
ed to the fullest 
extent without 
being scattered 
about where it  
is  not wanted. 
. The motor is 
lubricated hy 
a single oil cup, 
G, connected 
with the lower 
part of the cyl
i nder. The oil 

Fig. 5.-VERTICAL SECTT!)lf OF GAS MOTOR ON 'filE 
LINE OF THE SHAFT. 

nO'; 6.-CARBURETING APPARATUS. 

Boats driven 
by these mo
tors are, dur
ing the season, 
in daily opera
tion on Bow
ery Bay, north 
shore of Long 
Island C i t  y. 
Boats of the 
same class are 
running s u c
c e s s f u l l  y on 
many of the 
lakes and riv
ers in Eu rope. 

received in this manner falls toward the bottom of the 
casing, and is repeatedly thrown up by the revolving 
disks. 

The expl0sion chamber is surrounded by a water 
jacket, and is kept at the proper temperature by a 
smal l quantity of water circulating through it, the 
water being taken from a tank and circulated by 
gravity in stat.ionary engines, while iu portable en
gi nes the circulation of the water is effected by means 
of a pu lsometer worked by 
the exhaust. 

By these simple means the 
necessary cooling of the cylin
der is effected without any 
outlay for water in stationary 
engines, and without the con
sum ption of  any power in 
portable en/l:i nes. 

The motor is started by 
means of a crank handle on 
the main shaft, having a 
clutch which engages the 
shaft as the crank is turned 

in the act of starting the en
gine, and w h ich automatical
ly releases the handle as soon 
as the engine, after one or two 
turns, begins to run itself. 

to the carbureter by the products of combustion, which 
pass through a jacket surroundin� the air pipe, on 
their way to the open air. The carbureted air passes 
through the vapor pipe in the direction indicated by 
the arrow, and unites with a stream of air drawn into 
the motor cylinder through the a d misRion valve, G. 
This valve is provided with a graduated scale, which 
faci l i tates the adj ustment. It has also an au tomatic
ally operating safety valve. The reservoir, H, is filled 

v 

As this mo-
tor is readily 

supplied with fuel and is independent of water sup
ply. it can be used in many places where a steam 
engine would be out of the q uestion.  It will undoubt
edly be largely used for agricultural purposes, when 
it will find appl ications i n  thrashing, grain cleaning, 
wood sawing, feed cutting, churning, cider makin/l:, 
and in many other ways which wi l l  su ggest t hem selve8 
to our readers. I t  will also be w elcomed by small 
manufacturers all over the cou ntry, who are i n  need of 

a motor of this kind. Many 
of these power users have 
been obl iged to make use of 
animal , 01'  even hand or foot 
power. Others have u s e  d 
small steam engines, which 
are proverbially troublesome. 
We i magin e  an engine of t he 
class described will be glad ly  
adopted by the small man u
facturers who are r e m  0 t e 
from the great centers of 
busine�s. 

Another appl ication of this 
motor wil l  u n dou btedly be to 
pumping water for i rrigation, 
for fil l iug house t anks, and for 
railroad water s u pply tanks. 

It would be a difficult task 
to describe in detail the n u
merous uses to w hich an en
gine of t h is ki n d  can be ap
plied, but it is  possible that 
for isolated electric l ighting 
it may fi n d  /l:reater use than 
in anything else to w h i c h 
power is applied. 

Where petroleum is used as 
fuel, the carbureter shown in 
Fig. 6 is employed . The lower 
part of the carburetill� appa
ratus consists of a small pe
troleum tank, H, containing 
a float� B whicb rests upon 
the petroleum. The float is 
provided with a central fun
nel which comm unicates with 
the maiu body of the liquid 
i n  the tank through a small 
opening at the bottom , so 
that whi le  the l iq uid is main-

Fig. 7.-DAIMLER MOTOR APPLIED TO BOAT PROPULSION. 

This m otor is manufactured 
by The Daimler Motor Com
pany, Nos. 937 to 941 Stein
way Ave. , Steinway, Long 
Island C ity, N. Y. , where 

tained at a constant level in the funnel, it is practi
cally isolated from the main body of the petroleum. 
The float is  provided with an ai r  tube entering the 
funnel, and perforated below t.he surface of the petro
leum. This air tube slides freely in a tube, F, attached 

through a supply pipe extending down to the bottom 
through the air tubes and float. The supply pipe com
municates with the lamp font, which furnishes the fuel 
to the burner which heats the ignition capsule. 

The time required for heating the capsule and start-

motor8 from 1 to 10 horse 
power can be seen in actual operation. The New 
York office is at No. 111 East Fourteenth Street. 

• ' e ,  • 
A MACHINE for making shoe strings out of paper is a 

recent Philadelphia invention . 
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BlrdtI' Nest. and Plant. on Telegraph Lines. 

I 
AN DlPROVED HALTER. 

It bas frequently been found that birds, through The illustration represents a strong, simple, and in· 

their industrial instinct, are capable of offering impedi- expensive halter. the size of which may be readily 

lnents to telegraphic communications. The following changed to fit it to the heads of different sized animals. 

are a few examples adduced by· the Revue des Sciences It has been patented by Mr. L. E. Shippy, of Sandy 

Naturelles Appliquees. The American representative Hill, N. Y. The check straps and nose strap of the 

of our European woodpeckers, the green woodpecker halter are made of a single strip of leather, by means 

of California (Melane1"pes formicivorns) has now the of a sliding engagement of such strip with two similar 

habit of installing its dwelling and its innumerable cheek guards, preferably made of st.out leather, cut in 

storage places for food in the interior of the red cedar disk form, and each having two slits, at nearly right 

poles that support the wires of the lines of the western angles to each other. The cheek strap passes down 

United States. A native of the mountains of Central through one slit and out through the other slit to form 

America, this beautiful bird, of a dark green above and the nose strap, a ring being placed on the strap at the 

with a throat encircled with white, long ago spread fold thus made on the outer side of the cheek guard. 

throughout the western region of the United States 
without ever going beyond the territory of Arizona 
toward the east. Col. Clowry, an officer of the Western 
Union Telegraph Company, in a tour of inspection 
made by him in the far West, found that the summits of 
a large number of poles were deeply pierced by Melan· 

erpes that had chosen a domicile therein. Performing 
its labor upon a height of about six feet, each couple of 
these birds forms two principal cavities, one above the 
other, with a space of about twenty-four inches between 
them, penetrating to the heart of the pole and com
municating with the exterior by oritlces of about three 
inches in diameter. The male, which occupies the 
upper cavity, keeps watch through small windows 
looking in different directions. The female and her 
brood occupy the lower story, which is of larger di
mensions on account of the number of the inhabitants. 
Other holes of variable dimensions, widening toward 
the interior, are formed in vertical or oblique lines all 
around the top of the pole. These are the store houses 
in which the family of woodpeckers keeps various 
kinds of seed in reserve, the capacity of the cavity 
being proportioned to.the bulk of the provisions that 
it is to contain. These holes, whose orifices measure 
about an inch or so in diameter, exist to the number of 
more than seven hundred upon each pole attacked, and 
it may be readily conceived to how great an extent 
they must reduce its duration, which usually reaches 
fifteen or eighteen years. The store houses are higher 
than wide, but their aperture, on the contrary, is 
wider than high, the object of this arrangement 
doubtless being to prevent the falling out of the seeds 
that they contain. This peculiarity of the Melane1"pes 

(which are insectivorous birds) of accumulating seeds in 
the trunks of trees has long been known in America. 
So De Saussure, SUlnichrast and several other authors 
had, by reason of this fact, considered them as gran i
vorous. According to Clowry, the seeds are not eaten 
by the woodpeckers, but contain small larVal upon 
which these birds feed. 

A bird belonging to the family Ploceinere, of the 
widow birds, forming large colonies in the south of 
Africa, at Natal, formerly saw its nests ravaged by 
snakes, which ate its eggs and young. The industrious 
bird had already displayed a certain architectural 
knowledge in the constructioIl of its elegant nests, sus
pended from the branches of trees near dwellings. In 
making a new application against its dreaded enemy, 
it modified the plan of its aerial dwelling, the sole 
opening of which it formed in the bottom, directed 
toward the ground. The depredations of the snakes, 
which could no longer enter so easily, diminished with· 
out, however, ceasing. Seeing the number of tufted 
trees diminishing in the region, the birds began to 
suspend their nests from the telegraph poles; but, as 
the snakes found it difficult to ascend these perfectly 
smooth columns, the birds resumed their primitive 
plan and formed the opening at the side in order to 
have wore easy access to it. 

We now come to a new source of trouble in tele· 
graphic communications, brought about this time by 
representatives of the vegetable kingdom. The tele
graph wires radiating around Rio Janeiro are covered, 
it appears, with huge tufts of orchids hanging in 
festoons and garlands, and of a very pretty appear
ance without doubt, but which, by diverting the cur
rents, cause frequent interruptions in the transmission 
of telegrams. The wind plays no part in this trans· 
plantation, which has birds alone for agents. These 
latter, being very fond of the capsules of the orchids, 
eat them in the forests, and the seeds, deposited upon 
the wires with their excrement, soon germinate and 
then vegetate in the most luxuriant manner.-Re,»ue 
Scientiflque. 

.. ,., .. 

The BrUlsh Sblppln� Trade. 

Many steamers have been laid up in northern ports. 

SHIPPY'S HALTER. 

The nose strap passes in a similar manner through the 
cheek guard on the other side, and the two ends of the 
strap are united by a buckle at the top, whereby the 
two cheek straps and the nose strap !Day be lengthen
ed or shortened as desired. Through the rings at the 
side of each cheek guard is inserted a curb strap, pass
ing under the animal's mouth, and adjustable by 
means of a buckle, to draw the nose strap and cheek 
straps to proper position, the leading or hitching strap 
being attached to a ring placed on the curb strap. The 
end portions of the brow band of this halter loosely 
engage the cheek straps and the throat latch strap, 
such portions being folded and stitched to form elon
gated loops through which the straps slide. 

....... 

A HOLDBACK DEVICE FOR VEHICLES. 

The accompanying illustration represents a device 
whereby the holdback strap may be readily and firmly 
secured to the thill, and a "sulky hitch " accomplished 
with less length of strap than is usually required. It 
has been patented by Mr. Isaac H. J. Ellsworth, of 
Jackson, Mich. The device is preferably made of cast 
iron, and is secured to the under face of the thill by 
means of screws. The strap being secured to the 
breeching, its eyeleted end is passed through a slot in 
the bridge of the device, as shown in the perspective 
view, brought over and wound round the thill, and 
then passed downward through I.i. 1lanting slot, the 
beveled face of which turns the end of the strap out, as 

shown in the sectional 
view. The end of the 
I!trap is then d r a w n 
through and secured by 
the buckle in the usual 
way. With this device 
but one wrap of the 
strap around the thill ELLSWORTH'S HOLDBACK. 

is required, and a neat, 

rapid, and substantial hitch is thus effected. For fur
ther information relative to this invention address the 
patentee, or Mr. L. C. Butler, West Bay City, Mich. 

••••• 

Growth ot' European CUle •• 

tons.. 410,404; Leipsic, 170,076; Munich, 261,981 ; Bres· 
lau, 299,405; Cologne, 161,266; Dresden, 245,515; Mag
deburg, 114,298; and Frankfort-on-the·Main, 154,513. 
Such gains as are here shown can scarcely be matched 
by an equal number of American cities. The period 
between the two enumerations, it must be remembered, 
is only half as long as that from 1880 to 1890, which is 
used in all tables showing the growth of American 
cities, and yet while there are but four places in this 
country in which the increase in population has been 
as much as 120,000 in the last ten years. Germany has 
four cities which have increased from 121,000 to 259,000 
each in five years. It is the same with sowe of the 
smaller cities. Magdeburg has gained about as much 
in five years as Detroit or Milwaukee in ten, and Mun
ich is growing much faster thau Cincinnati or San 
Francisco. The crowding into the towns which has 
caused so much comment in this country is found 
everywhere in the civilized world. Next year the 
census to be taken in Great Britain will show that not 
a few British cities have beiln gaining at an astonish
ing rate for old towns in a country where the popula
tion has long been dense. Even in ancient India the 
growth of the cities is out of all nrdportion to that of 
the country as a whole.-Cleveland Leader. 

••••• 

Phosphorescent Centipede., 

That there are luminous Myriopods has been known 
for many years, as also the fact that they occur only 
among the family 6eophilidre of the Chilopod Myri� 
poda. Both sexes are luminous, sometimes quite in
tensely so, and the luminosity spreads out over the 
whole ventral surface of the animal. If one of these 
Geophilids is taken up, the luminous matter communi
cates to the hand of the observer or to anything els9 
with which the specimen comes into contact. 

There is considerable dispute regarding the origin 
of this phosphorescent matter. According to Dr. R. 
Dubois, it is contained in the epithelial cell of the die 
gestive tube, and the emission of the light depends on 
the moulting of the digestive tube. Mr. Mac�, on the 
contrary, contends that the luminons matter is a gland
ular excretion, and that these glands (glandes p1'eanales) 
are situated on the last two segments of the animal. 
Mr. J. Gazagnaire has satisfied himself that the lumin
ous matter is secreted from glands situated on the 
sternal aud episternal plates. Upon pressure these 
glands secrete a yellowish, viscous substance, having a 
peculiar odor and which is highly phosphorescent. 

In a. more recent article (Mem. de la Soc. Zool. de 
France, v. iii, 1890), Mr. Gazagnaire reviews all previous 
observations on luminous Geophilids, and finds that, so 
far as the European fauna is concerned, luminous speci
mens were found only between the end of September 
and beginning of November. The luminosity appears, 
therefore, only at a certain epoch in the life history of 
these Myriopods. Further, in all more carefully record
ed cases, luminous specimens were never found singly, 
but always in pairs or in companies of three or more 
specimens. The few and fragmentary observations 
that have hitherto been made on the mode of repr� 
duction in these animals seem to prove that the fecun
dation of the female takes place in autumn, or just at 
the time when the luminous specimens are found, and 
Mr. Gazagnaire is thus fully justified in connecting the 
appearance of luminosity with the excitement caused 
by sexual instinct. 

In Algiers, Mr. Gazagnaire observed luminous speci
mens of 01'ya barbarica in the month of April, and he 
concludes that in other countries and in consequence 
of altered climatic conditions the period of luminosity 
probably differs from that obsilrved in Europe.-In
sect Life. 

The Teredo. 

Other vessels are on their way home to lie idle, and 
it seems certain now that the winter will be a dull one 
in the shipping trade. All the reports from abroad 
speak of little demand and unpromising and unprofita· 
ble rates. The only vessels that seem to be doing any 
good at all are the newest and largest class of steamers 
supplied with the latest improvements of triple expan
sion engines. These are enabled to take large cargoes 
and make quick voyages as a rule, and as they are 
said to save about 15 per cent in the cost of fuel, there 
is no wonder that they can be kept working while 
others are altogether unempioyed. 

The census which has JOIst been completed in Ger

many shows that the growth of cities is almost a.s rapid 
in Europe as in this couutry, and, in some respects, 
even m,)re wonderful. Berlin has gone up past New 
York, with a popnlation of 1,574,485. Hamburg, with 
its big suburb of Altona. has 715,170 inhabitants. 
Leipsic is credited with 353,272. Munich has a popula
tion of 344,899. and that of Breslau is 334, 710. Cologne 
has 282,537 inhabitants ; Dresden, 276,085 ; Magdeburg, 
200,071 ; and Frankfort-on-the-Main, 179,850. In 1885, 
when the last previous census of Germany was taken, 
Berlin had 1,315,297 inhabitants ; Hamburg and AI-

The teredo is a nuisance a.nd expense here, but the 
great Northwest coast, which tries in many ways to 
prove its superiority over California, in one respect at 
least carries off the palm, and that is in teredos. Cap
tain Gibson, of the bark J. D. Peters, has presented this 
office with the section of a pile which was in a raft 
waiting to be used in the building of a wharf at Seattle. 
The pile had been in the water only thirty days, and 
when hauled out on the beach it was noticed the teredo 
had got in his deadly work, and the stick was, before 
it had ever been used, rendered worthless by this pest. 
The section referred to is about a foot in diameter, and 
contains by actual count 212 holes bored by this indus· 
trious wood worker. When the log was on the beach, 
it is said the little pests keep up boring, so that plac· 
ing the ear near the pile, it sounded as if a sawmill was 
in active operation. With such an illu�tration of tAe 
futility of using wood for wharves, why is it that here 
and at the North Rome plan is not devised by city or 
State authorities to make permanent improvements on 
the water front of each city? Docks built of stone, 
though the first cost is greater, would in a very short 
time be cheaper than wooden wharves constantly 
needing renewal, and this section of a pile, which is on 
exhibition in this office, is an object lesson which mer· 
chants, tax payers, and particularly officials haVing 
charge of the wharves in this and other Pacific coast 
cities should study.-Commercial News, Ca�. 
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PHOTOGRAPHIC NOTES. 

A New Method of Mounting Prints.-The British 
Journal of Photography explains the following method 
of mounting prints on thick paper : 

Part of the process consists in thoroughly damping 
the mount as well as the print, which in the case of a 
solid paper does not present the same difficul ties as in 
the case of  a built-up cardboard ; while  the mount is  
undergoing the damping process it is an easy matter to 
submit it to a little extra washing, or, i f  necessary, 
chemical treatment, in order to remove the impurities 
if s uch be suspected. Or the danger to the print may 
be at least lessened by applying a more or less imper
vious varnish to the mount, which, while not prevent
ing the absorption of water, forms a protective coating 
when dry. Such a varnish is found in bleached lac 
dissolved in aqueous solution of borax. If this be ap
plied to the paper mount before damping, it will dry 
without leaving any gloss, and when the mount is sub 
sequently soaked any excess of borax will  be removed, 
and when dry the impurities will be isolated from the 
print. 

The mE'tthod of mounting consists in immersing the 
mounting paper previously cut roughl y  to size in clean 
water, assuming that any nece!'lsary preparation has 
been already effected. When perfectly l imp, the sheets 
are taken out of the water and, as required, blotted off 
between blotting paper. The wet prints are similarly 
treated, and then both print and mount-the latter 
over such part only as the print is to occupy-well im
pregnated with the mountant. If the print only be 
treated, it will in all probability peel off at the edges 
on drying. Nothing answers so well for mounting as 
arrowroot paste made pretty thick and allowed to 
cool, then squeezed through fine cambric to remove 
lumps. It should be used fresh, as it soon becollJe!! 
watery, in which condition it  loses its ad hesive power. 

A convenient plan for applying the mountant to the 
center of the mount consists in making a mask from 
stout, smooth paper, or perhaps, better still, from thin 
sheet zinc of the outside dimensions of the mount 
with a central aperture a little larger-say an eighth of 
an inch each way-than the print. If this be laid on 
the damp mount, the arrowroot is easily applied to the 
proper portions with a sponge, and the print can be 
laid down in its position before removing the mask. 
The narrow strip of arrowroot extending beyond the 
edges of the print may be removed by means of a damp 
sponge after the print is rubbed down, but this is 
scarcely needful, as it dries perfectly matt, and is only 
likely to show on a colored mount. 

With regard to the rubbi ng down, this is not so sim
ple a m atter with gelatine-surfaced papers as with albu
men or platinoty pe, but al l difficulty is surmounted by 
interposing a sheet of the thin  paraffine-wax-saturated 
tissue paper sold for wrapping or waterproof purposes. 
This, while it adheres closely to the gelatine surface' 

during the rubbing, comes easily away from it when it 
has served its purpose. 

We next come to the drying, which is the most im
portant part of the process if perfection of result is de. 
sired. It will be noticed that in order to avoid " cock
ling " of the dried print the mount as well as the print 
has been moistened so that each may swell and shrink 
equally ; but this is not alone effective. If left to dry 
alone, the edges of the mount will dry first, the extra 
thickness of the print-covered portion remaining damp 
for a considerably longer period, and taking a saucer 
shape from the contraction of the surrounding por
tious. To obviate this, the print as soon as mounted 
may be pinned to a flat board, or laid on a sheet of 
glass and the edges of the mount turned over and stuck 
at the back. But by far the better plan is to have a 
quantity of sheets of clean blotting paper slightly 
larger than the mounted prints. Let these be 
thoroughly dried by exposing them for some time in a 
hot oven, then packing in a mass, and wrapping in tin
foil until required. 

The prints are allowed to become partially dry, but 
before they lose their limpness, or show any tendency 
to curl, they are taken singly and placed between the 
blotthig pad!!, at least two sheets of drying paper in
tervening between each pair of prints. In the case of 
gelatine· surfaced prints a sheet of waxed tissue paper is 
also necessary. If the pile of interleaved prints be now 
placed under gentle pressure for a few hours, they \vill 
be found perfectly dry, and as flat as if they had been 
rolled. It only now remains to trim the mounts to size, 
and if desired, to apply a .. plate mark " by giving the 
print a " squeeze " in a copying press between folds of 
paper or in the copying book, " plate of zinc of the pro
per size, and with its edges slightly beveled, being laid 
over the face of the print. 

Such prints are equally suitable for framing, for 
binding, or for keeping loose in a portfolio. For the 
last two p urposes, indeed, this method of mounting is 
more convenient than any others we have tried. 

. . . . .. 
THE wire rope made by the Washburn Iron Manu

facturing Com pany, Worcester, Mass. , in 1890, for the 
Denver Tramway Company, Denver, Co\. , discounts 
the Gla.sgow cable. It is six miles long, and Ul made of 
crucible steel wire. 

" teutifi , �tutfjtaU. 

" Was It a Telephone " "  

To the Editor of the Scientific American : 
I remember reading when a boy of the discovery of 

mining operations under the walls of a besieged town 
by the commander placing a cup of water on a drum 
head, and noticing the effect produced on the water by 
the vibrations of the earth beneath the drum and thus 
locating the exact p08ition of the mine. May not this 
be the plan referred to in your article with the above 
caption in No. 4 of your paper ? 

WashingtOn, D. C. , January 22, 1891. 
• II • •  

T. J .  W. R. 

A TOOL HOLDER THAT HOLDS. 

To the Editor of the Scientific A merican : 
Every lathe hand knows how exasperating it is to 

have a tu rning or boring tool slip w hile trying to fasten 
it, or, worse yet, after it  has been set to work. It is  a 
com mon thing to find a great many tool supports in 
the condition shown i n  sketch, Fig. 2. This is evi
dently one of the weak points of a lathe ; no blame, 
however, should attach to the tool builders. The usual 
appliance is sufficiently strong for all ordinary pur
poses. It is when long tools are used, such as those for 
boring articles in a chuck, that difficulty arises in hold
ing the tools securely. Not unfrequent.ly u n�ainly  
braces or wedges are employed to prevent the tool from 
slipping. We remedied this defect ou a lathe we were 
running a n umber of years ago. The sketch, Fig. 1,  

FiJ. I ,  

shows the contrivance employed. 'l.'he block, c, was of 
cast iron, and the holder, a, of best refined iron, the 
lower end being gibbed i nto the rest, d, and a hole 
through the center s ufficiently large to allow the bor
ing bar to pass without touching, so that when the set 
screw was tightened, the whole was made fast to the 
lathe rest, d. 

It was a source of s atisfaction to know the boring 
bar could not swivel around and llJake a tapering hole. 

The adoption of this device or something similar would 
save much trouble. It is difficult to duplicate a lathe 
rest, and almost impossible to repair one satisfactorily. 

Chattanooga, Tenn. ,  Jan uary 1, �891.  QUIRK. 

An Ascent of Pike's Peak by Hallway. 

The autumn has been partially spent by your cor
respondent in the Rocky Mountains, .:lros!;ing the 
" Great Divide," penetrating canons, climbing passes, 
prospecting gorges where walls soared thousands of 
feet above the beaten trail, t.raversing pictu resque 
valleys, pausing at rich mining camps of gold and 
silver, visiting Indian reservations, in  short, familiar
izing myself with peaks, plains, lakes, rivers, canons, 
and mesas, the difficulty being, not where to go, but 
what to omit. 

This mid-continent region, as is well known, possesses 
the finest scenery in the world. 

But, after all, the mO!lt enjoyable experience was my 
ride to the top of Pike's Peak over the new so-called 
.. cog wheel railroad, "  recently opened to tourists. It  
is the most novel railroad i n  existence. Compared 
with it, those of Mt. Washington, N. H. ,  and of the 
Rhigi, Switzerland, are insignificant. The winding and 
curving nece!lsary to attain three miles of altitude 
make the road ten miles in length. Its cost was a half 
million of dollars. The road bed is twenty feet wide, 
the culverts are of solid masonry, and the bridges and 
rails are of the heaviest steel, with a double cog rail in 
the center. The track is substant!'J.lly anchored at 
short intervals into the solid rock. 

The cars, without being tilted are hung within 
fifteen inches of the rails, and tire pinion brakes are 

so arranged that, when necessary, the train can be 
brought to a full stop in  a space of ten inches, either 
ascending or descending. Each passenger seat is level. 

The engine was coupled at the rear and pushed the 
train, a desirable innovation, relieving one's eyes from 
the constant annoyance of cinders. Stops were fre
quent at all sightly points. The round trip, costing 
five dollars, occupied three hours, and I considered it 
the best investment of time and money made during 
years of travel. 

A brief chat with Sergeant O'Keeffe, in charge of the 
government signal station on the summit of Pike's 
Peak, elicited the following facts. 

The gentleman having made the rude cabin on the 
peak his home for five year!!, and being the only 
person ever detailed twice to that station, his informa
tion may be considered reliable. 

The lowest tem perature he ever experienced was 57 
below zero, the highest 62 above zero. The mean 
highest winter temperature was 14 below zero (all 
Fahrenheit). 

The winter zephyrs were frequently of sufficient 
strength to cope with and blow through the whiskers 
of the most able-bodied man. 

I n  one instance a speed of one hundred and thirty
five miles per hour was indicated, at which point the 
wind blew the balls out of the socket and the roof from 
the cabin, fol lowed by a rapid increase in velocity, con
tinuing several hOUFS, during which he estimated that 
a speed of one hundred and fifty m iles per hour was 
attained. 

Bowlders weighing tons are not uncom mon near the 
summit, and are frequently util ized for holding the 
cabin roof in position, for which purpose they are 
more effective than chains .

. 

Sergeant O'Keeffe pronounces the thrilling narrative 
of the death of his associate while on duty at the station 
as pure fiction, no person of the name given having 
ever been employed there, and no death having ever 
occu rred. He attributes the !ltory to the effervescing 
but fertile brain of some Eastern scribbler, too far re
moved from the " seat of war " to i n vent a reasonable 
yarn. W. Y. B. 

• •  el • 
The AntllraeUe Coal Fields of Pennsylvania. 

BY JOHN H. JONES. 
The anthracite coal fields of Pennsylvania are situ

ated in the eal'ltern part of the State, and extend about 
equal distances north and south of a line drawn 
through the middle of the State from east to west, in the 
counties of Carbon, Columbia, Dauphin, Lackawanna, 
Luzerne, Northumberland, Schuylkill, Sullivan, and 
Susquehanna, and known under three general divi
sions, viz. , Wyoming, Lehigh, and Schuylkill regions. 
Geologically they are di vided into five well defined 
fields or basins, which are aga.in subdivided, for con
venience of identification, into districts, as follows : 

Geological Fields or Basins. Local Districts. Trade Regions. rcarbondale . . . .  . . . . . . . ) 
Scranton . . . . . . . . . . . .  1 

Northern t Pittston. . .  . . . . . . . . . . . .  . 
. . . . . . . .  . . . . . . Wilkesbllrre . . . . . . . . . . . . t . . . . . . . . . . . . WyomlDl(. 

Plymouth . . . . . . . . . . . . . . 1 
Kingston . . . . . . . . . . . . .  . 

Western Northern.. . . . .  Bernice . . . . . . . . . . . . . . . . .  J �G""'n Mountain . . . . . . .  ) 

Eastern Middle . . . . .  Black Creek . . . . . . . . . . .  I 
. . . Hazleton . . . . . . . . . . . . . .  r' . . . . . . . . . . . . . Lehigh. 

l Beaver Meadow . . . . . . .  . 
( Panther Creek . . . . . . . . . .  ) I East Schnylkill . . . . . . . .  ) 

Southern . . . . . . . . . . . . . . . 1 West Schuylkill . . . . . " ' 1 
I Lorberry. . . . . . . . . . . . 
L Lykens Valley . . . . . . . . . 

J
' . . . . . . . . .. Schuylkill. 

Western Middle. . . . . . .  West Mahanoy . . . . . . .  . 1 East Mahanoy . . . .. .  . .  
Shamokin . . . . . . . . . . . .  . 

The total production of anthracite coal in Pennsyl
vania during the calendar year 1889 was 40, 665, 152 tons 
of 2,240 pound& (eq ual to 45, 544,970 tons of 2,000 pounds), 
valued at the wines at $65, 718, 165, or an average of 
$1 . 61y81) per long ton, including all size·s sent to market. 
In the above 85,816,876 tons is included unsalable sizes 
temporarily stocked at convenient points near the 
mines and tonnage loaded into cars but not passed 
over railroad scales, as well as waste in rehandling in 
the various processes of cleaning the smaller sizes. The 
quantity reported by the transportation cOllJ panies as 
actually carried to market, w hich is the usual basis for 
statistics of shipllJents, was 35,407,710 tons during the 
year 1889 ; 1 ,329,580 tons were used hy employes and 
sold to local trade in the vicinity of the mines, and 
3,518,696 tons were reported as consumed for steam and 
heating purposes in and about the mines. 

The number of persons employed during the year, 
including superintendents, engineers, and clerical force, 
was 125, 229. The total amoun t  paid in wages to all 
classes during the year was $39,152, 1 24. The total 
number of regular est.ablishments or breakers equipped 
for the preparation and shipment of coal was 342, 19 of 
which were idle during the year. Besides these, there 
were 49 small diggings and washeries, supplying local 
trade. There were also 18 new establishments in course 
of construction.�Census Bulletin, No. 20. 

• I e  • •  
'
THE POPULA'rION OF JAPAN. -Official returns show 

that the population of Japan on Decem ber 31, 1889. 
was 40,072,020-20,246. 336 males and 19,825,684 Cemales
who occupied 7,840,872 houses. 
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DESTRU CTION OF ELECTRIC W IRES BY A SNOW 
STORM. 

In the earl y morn i n g  of Jan uary 25, New York City 
and its i m meuiate v i cinity was visited by a snow 
storm which was very destructive of  all k:nds of sus
pended w i res-electric light, telegraph, and telephone
the fall ing:poles also doing considerable other damage, 
and temporar i l y  i n t erfering w i t h  t ravel to some exten t, 
alth ough no l i ves were lost. I t had been rai n i n g  t h e  
previous eveuing, b u t  t h e  r a i n  changed to h a i l  a n d  
t h en to w o w  short l y  after Illid night, with a h i g h  w i n d .  
T h e  w i n d  w e n t  d o w n  before d ayl i ght, b u t  a h eavy, wet 
Bnow cont i n u ed to fall until about IJ o'clock i n  the 
moru ing, clin g i n g  t o  every t h i n g  it  touched, weighting 
down the bran ches of trees, and lodging on every 
abutlll e n t  and in e very crevice open to it, presenting 
every where spectacles of marvelous beau t y. S uch 
storms have al ways been especial ly  d readed by tele
graph men, aud in this case the w i res soon began to 
feel the effects of the snow acc u w u l ating upon t h e w .  
T h e y  constan t l y  g r e w  i n  size, u n t i l  e a c h  w i re becam e a 
great w h i t e  c a b l e, as large iu wall Y  cases as a man's 
wrist. T he tall poles from w h ich the w i res are sus
pen d ed were 11 0 t  desi ;.: n e d  to  s u pport such w e i ght. 
From the cross bars of some of them as wany as t w o  

J citutif ic  �tUtricau. 
rail road "tat ion.  T h i s  pol e p u l led down otlwrs i n  suc
cession, unti l not o n e  pole was stan d i n g  between Ninth 
and Eleventh Avenues, and the w i res became tangled 
across the rai l way tracks, i ll peding travel until they 
could be cut away. From six o'clock u n til  noon t h e  
poles fell i n  q u ick succession all over the city, and by 
S u n day night it  was stated that not a single wire could 
be operated from the Western Union head q u arters. 

T h e  electric light wi res themselves, being mostl y 
b u ried, escaped w i th cOll paratively l ittl e inj ury ; but, 
froll fear of accidents from crossed w i res, orders were 
given early i n  the day, both i n  New York and Brook
l yn ,  to shut off all c u rrent, and the greater portion of 
t h is service was thus d isabled for two days. Had 
these wires, i n  themsel ves so heavy, been hung on 
poles, as was formerly the case, the destruction would 
have been much greater. and the com pan ies, therefore, 
have to thank the city for compelling them to bury 
thei r wires, a work which was carried out only after 
the p rolon ged i n sistency of the authoritie�. The police 
and fi re department w i re service, by which every por
t ion of the city has been t horou!?h l y  �ove l'ed, was so 
cO lll p l e t e l y  paral yzed that patrols were organized to 
t raverse t h e  streets in I ll a n y  localitie�,  a l J d  looko u ts 
stationed on h igh buildings. In this respect, matters 

Novel Sch eme Cor Pro d u ci ll" Rain. 

Senator Far well,  of Illinois, pro poses, after his term 
of office expi res, which will be next March , to devote 
hi lllself to the scientific work of trying to produce 
rain by the fi r i n g  of cartridges of gunpOWder or nitro
glyceri ne h igh u p  in the air. D uring the last session, 
Congress appropriated two thousand dollars for carry
i n g  on ex peri m e n ts of the kind , but Senator Farwell 
does not intend to l i m i t  h i mself to this small sum. and 
w i l l ,  .if n ecessary, contribute from his o w n  pocket 
such su m as may be necessary to complete the trial to 
his satisfact:on .  The m a i n  fact on w h i c h  the theory 
of  the experim ents is  based is the circumstance that 
heavy cannonading is often follo wed, after a d ay or 
two, by rain.  Acting on this observation, attempts 
h ave been made at i n tervals, d uring the last h u ndred 
years, to prod uce rain by firing cannon, and produc
ing concussions of the air in other ways, but w i thout 
much success. Senator Farwell,  h o wever, says that, 
during t h e  construction of the Centrdl Pacific Rail
road through the arid region east of the Ro cky Mou n
tai ns,  where a grrat deal of b l asting was Ilecessary, it 
rai ned e very d a y  that there was bl astl llg.  For this 
reason he thi n ks t h at a sharp explosion of nitro-gly
cerine, prod uced high up in the air, would be more 

EIGHTH AVENUE AND THIRTY-NINTH STREET, LOOKING EAST. NINTH AVENUE AND THIRTY-NINTH STREET, LOOKING WEST. 

BREAKING DOWN OF ELECTRIC WIRE POLES BY SNOW. 

hundred wires are suspended, and,  stout as they are, seemed as t h ough w e  h ad gone back a quarter of a '  effective than cannon firing near the ground, and he 
they soon began to lean over an d break under their centu ry, to the t.i me when alarms of  fire were rung out proposes to send u p  balloons in the dry portions of 
b u rden. The weakn ess o r  fai l u re o f  o n e  added to the from a great bell i n  a tower j ust behind the C ity Hall ,  Western Kansas and Colorado, furnished with tor
load of its neigh bors o n  ei ther s ide, a n d  there followed for among other tem porary expedients, the fi re depart- pedoes and slow matches, by which he hopes to ob
such a fal l i ng of poles, carrying electr i c  l ight, tele phone, went arran ged to have fire alarms rung from the church tain a concussion extending for fi fty m iles in every di-
and tel egraph wires, as had never before been seen in bel ls  in different parts of the city. rection. 
New York City. Actual fi g u res as to the d irect pecuniary loss thus The American Architect thinks that w h ile the 

Our i l l u s trations represent the sce n e  pre8ented by caused are not  obtainable.  It has been esti mated as scheme does not give a very great promise of  success, 
this break i n g'  d o w n  of  the poles, as seen from two d i f- h igh as $4.000, 000. One company absolu tely lost 3,200 it  would be i nteresting to see the experiment tried and 
feren t  points on T h i rty-n i n th Street. The views are wires, and partial l y  l ost 1 , 300 others ; but al l t h e  suf- even partial success would be of great val ue. I f  the 
frol11 photographs m ad e  j ust after the stonn, by M r. ferers are inclined to make their loss appear as small as farmers of Colorado and western Kansas could get a 
E. C. Slater, of the Ne w York Society of Am ate n r  P h o- possi ble, on accou n t  of the pressin g  demands Illade shower once a week by sending up torpedoes e very day, 
tographers. A branch tele phone station and a t e l e- '  u p o n  the com panies so persistently of late years that the result would be well worth the trouble. and th ere 
phone excha n ge bei n g  near by, man y telephone wi res all w i res shou l d  be buri ed. It is extremely fortun ate, if i s  plenty of reason to suppose that such artificial 
ran through T h i rty-n i n th Street, and one of the v i e w �  t he term can be properly used in such connection, th at sho wers, by fostering the growth of vegetation, would 
sho w s  a tele p h o n e  tes t i u g  box on the u pper broken-off t his break d o w n  in all electrical service occnrred on in t ime produce the c()[)ditions which l ead t o  regular 
e n d  of a pole, t h e  broken pole l y i n g  at an angle across Sunday. Happening on a regulllll' business day, and nat u ral showers. and the conseq uent permanent elStab
the street against  t h e  s i d e  of a building, and thus s u p- in sOl.Lle conj u n ctions of affairs, it  may easily be seen l i s h m e n t  of fertil i t y  throughout the region to which 
por t i n g  a m ass of debris. how such a fai l ure of  the usual mean s of  cOl.Ll m u n ica- the process is to be applied. 

The fal l i n g'  pol es in many cases b roke off cornices, tion migh t have been the cause of great and widely ex
punched holes i n  the walls  of budi ngs, and s mashed te l l d ed disaster. T h i s  fLason alone should operate to 
m u ch glass, w h i l e  it often h appened that the appar- h asten the time when all trun k li nes o f  com m u nication 
ent i m lll i n e nce of  danger i n  a particular quartet· d re w  bet ween great cities will be placed beneath the sur
groups of the c u riou.s, a n d  seasonable warn i n g  was face. 
given to th ose w h o  were threatened. The poles begYtn . , . , .  
to fall abo ut 5 o'clock i n  the morni ng. when a l arge 
one snapped in two n ear its base and fell on the roof 
of tblol Fifty-ninth Street and Ninth Avenue Elevated 

THE u n d e rground system of telegraphs of the Ger
lllall e m pire has a total lenl:th of 8,600 mile!!, and hal! 
cost $10,219,000. 

THE commissioners appoi nted by the United States 
naval authorities to visit and report upon the n ickel
bearing districts of Canada report that they are con
vinced, from the surface indications and the shafts 
already Bunk, that the mineral cannot be exh austed 
by this generation. The deposits of nickpl lie between 
walls of granite and diorite, and are easily to be dis
tinguished. 
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THE FALL RIVER STEAMER PURITAN. 

The Fall Ri ver l ine  h al! no significance in its title 
relating to the city of Fal l River, but takes the name 
simply for the reason that that port is the eastern 
terminus of the water ruute con nected with the enter
prise. The line itself is made up of 181 miles of water 
route-from New York to Fall River-and 49 m iles of 
railroad, the Old Colony 
Railroad f r o m  F a l l  
River to Boston, in all 
230 m iles of route, em
bracing in its direct 
m i nistrations the ci ties 
of  New York, Newport, 
and Boston as terminal 
poi n ts. 

The Puritan is t h e  
most successful achieve
ment of the Fall Ri ver 
line and is the largest 
and finest vessel of the 
fleet. 

The model and gen
eral plans of the Puri
tan were designed by 
Mr. George Pierce, Su
pervisor of Steamers of 
the Old Colony Steam
boat Company ; the de
tails of steel h ull, etc. , 
by Mr: Ed ward Faron, 
of the Delaware River 
Ship and Engine Build
ing Compan y ; and the 
hull was built at Ches
ter, Pa. 

Her principal d i men
sions are as follows : 
Length over al l ,  420 fee t ;  
length o n  the water l ine, 404 feet ; width o f  hull, 52 
feet ; extreme bread th over guards, 91 feet ; depth of 
hull amidships, 21 feet 4 inches ; height of dome froUl 
base line, 63 feet ; whole depth, from base line to top 
of house over the engine,  70 feet. Her total displace
ment, ready for a trip, is 4, 150 tons, and her gross ton
nage is 4,650 tons. 

The Puritan is fireproof and unsinkable. She has a 
double hull, i!l d i vided into 59 water-tight compart
lUents, 52 between the hulls and 7 athwartship bulk
head s. In the fa� ! e ll i llg8 of her steel hulls and com
p a r  t IU e n t 8, 
t h e r e  h a v e 
b e e n  u s e d  
700,003 ri vets, 
and s h  e h a s  
upward of 30 
miles of steel 
angle bar. Her 
decks a r e  of 
s t e e  I ,  wood 
covered. H er 
masts a r e  of 
steel, and hol
low, to serve 
as ventilators, 
a n d  a r e  22 
inches i n  d ia
meter. H e r  
paddle wheels 
are i ncased in 
steel. 

S t e e  I ,  as a 
building mate
rial, has lately 
s u p e r s e d e d  
iron in the na
val world, and 
so it is that, i n  
keeping w i t  h 
the progress of 
the a g e , the 
Puritan's hull 
is  made of mild 
steel, w h i c h 
metal, weight 
for weight, is  
s 0 m e 20 per 
cent stronger 
than iron, with 
25 p e r  c e n t  
r e d  u c t i o n  of 
weight, accord
ing to the best 
g o v e r n m e n t  
tests. 

H e r  wheelli 
are of steel, and 
are 85 feet in 

diameter outside the buckets. The buckets are 14 feet 
long and 3 feet wide, each bucket of steel � inch 
thick, a.nd weighing 2,800 pounds, without recking 
arllls  and brackets attached. The total weigh t of each 
wheel is 100 tons. The two together are in the nature 
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of enormous fly wheels tor the machinery. The wheels 
are of the kind known as feathering, and the engine 
will drive them at the rate of 24 revolutions a minute. 
Her rudder is 14 feet 6 inches fore and aft, average 
heigh t 13 feet, whole length of stock 18 feet. It is made 
of steel, filled with wood between the plates, and weighs 
nearly 30,000 pouuds. 

considered that the section of beam strap measures 
9� by 11� inches, one may get an idea of the enor
mous strain and the strength of resistance of this 
beam. The main center of the beam is 19 inches in 
diameter in main bearing. The shafts are 27 i nches in 
diameter in main bearing, 30 inches in gunwale bearing, 
and are the lar!l:est ever made in this  country. They 

weigh 40 tons each. The 
cranks weigh 9 t o n  s 
each. The crank pin i� 
enormous, the bearing 
being 19 inches in d ia
meter and 22 i n c  h e s 
long. 

The gallows frame is 
of heavy steel plate, and 
by its angles easily sup
ports the e n o r  m 0 u s 
working beam. 

She has eight steel 
boilers of the Redfield 
return tubular t y p e, 
and t h e  m a x i m u m  
working pressure is  110 
pounds to the square 
i nch. Six of these boil
ers are 18 feet 1 inch in 
width and 15 feet 2 
inches long ; the other 
two are 10 feet wide and 
14 feet long. Each of 
the wide boilers has two 
shells ; the narrow boil
ers have one each, 7 feet 
8 inches in diameter. 
The boilers contain 850 
sq uare feet of grate sur-

THE STEAMER PURITAN. face and 26,000 square 
feet of heating surface. 

Of her machinery, boi lers, etc. , Messrs. W. & A. The products of combustion pass through two super-

Fletcher & 00. (North River Iron Works) were the heaters, 8 feet 10 inches i nside diameter and 12 feet 

builders, and they were also the contractors for the 4 inches outside diameter, by 12 feet high ; thence 
b uild ing and com pl etion of the ship in every part. into two smokestacks, the top of each being 101 feet 

The Puritan has a compound, vertical beam, surface- and 1 inch from the keel. The fire room is 78 by 1 2� 

conden�ing engine of 7,500 horse power. The high feet. There is a don key boi ler on the main deck for 
pressure cylinder is 75 inches in di ameter and 9 feet auxi l iary purposes. Her steam steering' apparatus has 
stroke of piston. The low pressure cylinder is  110 an engine of two cyl inders, each 24 i nches in diameter, 
inches in diameter and 14 feet stroke of piston. A 18 i nch stroke. This engine alone is powerful enough 
horse ano wagon could be driven through this cylin- I for a big tug boat. 
der, if laid on its side. The surface condenser has There are two centrifugal circulating pumps, each 

IN THE ENGINE ROOM OF THE PURITAN, 

c a p a b l e  o f  
t.hrowing 10, -

000 gallons per 
m i n u t e. Be
s i d e s  t h e s e  
there are three 
other I a r g e 
pum ps, with a 
com bi ned ca
pacity of 2,000 
g a I I  0 u s per 
minute. No\-el 
features a r e  
t h e  t h r e e  
s t e a  m cap
stans, OlJe  for
ward and one 
on each q uar
ter, u s e  d in 
docking t h e  
boat. E a c h 
capstan has a 
double cylin
der e n g  i n  e ,  
each cylinder 
12 inches in d i
ameter and 14 
i n c  h stroke. 
She h a s two 
S t u r t e v a n t  
blowers, fur
n ishing fresh 
air for the fire 
room, each ca
pable of 50,000 
feet per min
ute. She burns 
about 1 20 tons 
of coal on the 
tri p from New 
York to Fal l  
R i v e r  a n d  
back. 

On the main 
deck the Puri
tan h a s  a n  
after cabin 82 
by 53 feet, with 

15,000 square feet of coolin� surface, and weighli 53 floor space 72 by 24 feet. Still further aft is a ladies' 

tons. Of condenser tubes of b ras. there are 14� private eabin ,  42 by 27 feet. The dimensions ot the 
milell in the Purita.n. Her working beam ie the larg- social hall, or quarter deck, are 58 by 24 feet. The 
est ever made, being 34 feet in length from center to usual office rooms, barber shop and toilet, small bag
center, 17 feet wide, and weighing 42 tons. When it is gage and coat rooms, etc. , are arranged on this deck 
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in the most satisfactory. manner. The freight deok 
contains abou t  80,000 cubic feet of space. 

T he forward cabin of the saloon deck is 76 by 22 feet, 
and the main saloon is 128 by 28 feet in measurement. 
The deck room forward, outside of the saloon, is 48 by 
32 feet. and the deck room aft is 44 by 40 feet. The sa
loon or music room aft, on the gal1ery deck, is 64 by 24 
feet, and the deck room outside is 48 by 36 feet. The 
continuous promenade outside the paddle boxes is af
forded also on the gallery deck. 

The dining saloon is 108 feet 4: inches in length, by 30 
feet in width and 12 feet in helgnt. The kitchen and 
pantry is 52 feet long by 20 feet wide. The dining room 
shows no racks or fixtures running fore and aft amid
ships, as in other steamers of the line, but, instead, 
arched spaces at regular intervals on each side contain 
elaborately finisbed sideboards, the plan being two 
sections of berths (concealed), and then a sideboard 
archway, alternating for the entire length on both 
sides of the saloon. 

From stem to stern, and in eVtlry nook and corner of 
this ship, tbe electric wire is to be found. In all there 
are 12 miles of this wire, and incl uding annunciators, 
fire alarms, etc. , there are 20 miles of wire on the ship, 
and 12,000 feet of steam pi pes. There are capacious 
gangways, grand and imposing staircases, heavy with 
brass and mahogany, lofty cornices and ceilings sup
ported by tasteful pilasters, the tapering colu mns of 
whicb, in relief, fiank exquisitely tinted paneling 
throughout tbe length of her grand and minor saloons. 
And over all this artistic work and exuberant coloring 
the incandescent electric I igbt sheds its soft rays. 

The electric light plan t of the Puritan is very per
fect. The system used is the Edison incandescent light
ing, and it is furnished by the Edison United Manu
facturing Com pany. The currents are generated by 
four dynamos of special type and construction, each 
having a capacity of 400 lights, or a total of 1,600 lights 
as a safety load, but capable of maintaining 1 ,850 lights 
if required. The dynamos are located in the forward 
part of the boat, under the officers' cabin. They are 
connected in pairs, the motor being supplied by two of 
Arminllton & Sims special dou ble engines, of 50 horse 
power each, two of the dynamos being connected with 
each engi ne, and the two connected with each other by 
direct shafts, so that one or both dynamos can be used 
at will.  

I n  connection with the electric apparatus is a most 
complete fire alarm system, with which, indeed, all the 
vessels of the Old Colony Steamboat Company are now 
equipped. The alarm relied u pon is by thermostats. 
One of these thermostats is placed in every room, and 
at every point where there is the least danger to be ap
prehended frO ID fi re-an automatic fi re watchman, at 
all times alert and ready for action. The Puritan is 
also fitted with watch men 's clocks. The clock placed 
in the captain 's office indicates the hour and minute 
throughout each day of the year at which the 20 clock 
stations of the ship are visited by the watch men. The 
connection between each station and the clock in the 
office is by electric wire, and tbe circuit is closed and 
registry made by the use of a simple key carried by thp. 
watchman. Thus any failure of duty by the watch
man, througb neglect, sleep, indifference, or for any 
reason, is revealed completel y by the tell-tale clock in 
the office. 

For fi re fighting. the Puritan is eq uipped with the 
most thorougb and com plete apparatus, including 
steam and hand pum ps, extinguishers, tools, etc. 
There are 50 con n ections to the steam pumps in differ
ent part!! of the boat for fire purposes exclusively. 
She has t h ree hand pum ps, and these are of u nusual 
size. She has eigbt Harkness fire exti nguishers, and 
carries 175 fi re pails  and 36 axes. distributed through 
the ship at convenient points. 

The life saving service and appliances of the Puri
tau are also of the best approved establishment and 
effecti veness. 

As an adj unct of the l i fe saving service. and for use 
i n  case the whole shi p's com pany should be threatened, 
the Puritan carries a dozen 26 foot life boats, 12 l i fe 
rafts and 1,400 life preservers. With all these provi
sions agai nst d isaster by fire or water, the claim that 
this ship affords the element of safety in traveling may 
fairly be made in her bebalf. 

The general style of the ornamental and decorative 
fi nish is that of the Italian Renaissance, the work raised 
and largely carved in wood, desigos in white and gold, 
with li beral use of soft rich tints blending in the finest 
harmony, all ornaments pure and classic and no shams 
allowed. The raised work, consisting of garlands. 
friezes, scroll work, etc . ,  is applied to ceiling, waU, 
door, or partition, to form the proper adj ustments in 
relief. 

Some idea of the immense amount of finish in the 
different departments may be obtained when it is u n
derstood that in the gilding alone, 185,000 gold leaves, 
each 3% inches sq uare, were used. In painting the 
ship, nearly 100,000 pounds of lead were expended. 

The Puritan has in aU 364 staterooms. These are in 
double tiers for the entire length of the main saloon 
and gallery decks, and upon the mai n  deck there are 
139 rooms. On the gallery deck there are 152 rooms, 
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and tor considerable area on this deck the staterooms and found to have grown seven inches. On account of 
are in treble tiers. This is made possible as the top such rapid growth, the owners commenced to cultivate 
of the wheels reaches only to the base of the gallery it, and it grew rapidly, and at the present time has 
deck, thirty additional staterooms on either side being reached the length mentioned above. 
thus secured. In the last twelve 'months the mane has grown 14 

The sanitary arrangements of the Puritan are in ac- inches and the tail 16 inches, and both are still grow
cordance with the latest and most improved provision ing. 
applied in the finest and most costly edifices on land, The horse commenced to attract considerable atten
and are as near perfection as scientific discovery and tion and the owners, the Rutherford Brothers, extensive 
invention have ytlt attained. Oregon cattle dealers, were induced to place h i m  on ex-

And let no one suppose that the efforts of the hi bition in the town of Marion, Ore. Realizing, how
designers and builders of this great ship were directed ever, that the horse was peculiarly adapted for show 
with a view alone to beauty and magnificence. First purposes, and not having any knowledge of this par
of all the safety, comfort, convenience and accommo- ticular line of business, they offered him for sale. 
dation of passengers and ship's company have been Photographs of the horse were sent East, and a copy 
studied, the taking advantage of all opportunities for happening to attract the attention of C. H. Eaton, of 
attractive an d appropriate ornamentation following the Eaton stock farm, of Lexington, that gentleman 
in order. In every part and department, provillion made up his mind to investigate. 
matches demand, and the useful and beautiful are The result was that Mr. H. W. Eaton made a journey 
found side by side. to Marion. One sight of the wonderful equine con-

• • • • .. vinced him of future possibilities, and in behalf of 
A.merlean 80cle',. of (lIYil Enpneen. Eaton Brothers he made an i m mediate pu rchase of the 

The fortieth annual meeting of this society was held longest haired (maue, tail, and foretop) horse in the 
in this city on January 21 and 22. Some two h undred known world. The price paid was $30,000 cash. 
members, including most of the distinguished engi- The horse was taken aboard the cars for Boston, and 
neers of the vicinity, attended the sessions. At the while in transit a stop was made at Albuquerq ue, N. 
first day's meeting, in the Twenty- third Street Baptist M. Here a syndicate offered $150,000 for h i m ,  which 
church, annual reports of committees were read, offi- was refllsed. A further inducement, in the shape of 
cers were elected, and general businesll was transacted $1,000 for a. three days' 6xhibiLion, was offered. This 
during the first sitting. The treasurer's report showed was also refused, and the tri p to Boston was continued 
receipts of $36,654.89, and disbursements of $34,089.08. and finished after a journey of twenty-sAven days. 
The Norman gold medal was awarded to John R. The present owners of the wonder, the Eaton Broth
Freeman, of Boston, Mass. , for his paper on .. Experi- ers, are both horsemen, and are well known to all 
ments relating to the Hydraulics of Fire Streams." owners of thoroughbred stock th roughout the United 
The Rowland prize of $50 was awarded to O. Chanute, States. They have stock farms at <'alais, Me. , and 
John P. Wallace, and W. H. Breithaupte, joint au- Lexington, Mass. 
thors of a paper on " The Sibley Bridge. " • ' . ,  • 

. . The following officers were elected : President, A., the Bottom of the Sea. 
Octave Chanute ; vice-presidents, Al phonse Fteley and At the depth of about 3, 500 feet waves are not felt. 
Charles Hermany ; secretary and librarian, Francis The temperature is the same, varying only a trifie from 
Collingwood ; treasurer, John Bogart ; d irectors, Chas. the ice of the north pole to the burning sun of the 
B. Brush, Rudolph Hering, Clemens Herschel. Ed- equator. A m ile d o w n  the water has a pressure of over 
ward P. North, S. W hitney. a ton to the square inch. If a box six feet wide were 

.. At the evening session the following committees filled with sea water and allowed to evaporate under 
gave their reports : On Com pressing Cements and the sun, there would be two inches of salt left on the 
Settlement of Masonry, Uniform Methods of Testing bottom. Taking the average depth of the ocean to be 
Materials Used in Metallic Structures, Standard Rail three miles, there would be a layer of pure salt 230 
Sections, Domestic Water Supply, Uniform Standard feet thick on the bed of the Atlantic. 'fhe water is 
Time, Units of Measurement, International Engi neer- colder at the bottom than at the surface. In many hays 
ing Congre8B, and Failure of South Fork Dam. A on the coast of Norway the water often freezes at the 
stereopticon des cription of the progre8B of the work of bottom before it does above. 
the Chignecto Ship Railway was given by Joh n F. Waves are very deceptive. To look at tbem in a 
O'Rourke, of Amherst, N. S." storm one would th ink the water traveled. The wat·er 

The next day, January 22, was devoted to tbe in spec- IItays in the same place, but the motion goes on. Some
tion of various places of interest in this city, Brooklyn times in storms these waves are forty feet high and 
and Jersey City. I n  the evening a reception was held travel fifty miles an hour-more than twice as fast as 
in the rooms of the society, 127 East T wenty-third the swiftest steamship. The distance from valley to 
Street. The society has adopted tbe 24 hour notation valley is generally fifteen times the height, hence a 
of time. Its announcements of time include, therefore, wave five feet high will extend over seventy-five feet of 
such hours as 18 O'clock, 15 o'clock, and the like. water. The force of the sea dashing on Bell Rock is 

• ' . '  • said to be seventeen tons for each square rod. 
Hone Note.. Evaporation is a wonderful power in drawing the 

Senator Stanford received a dispatch from his Cali- water from the sea. Every year a layer of the entire 
foroia agent recently, announcing the death from sea., fourteen feet thick, is taken up into the clouds. 
rheumatism of his famous stallion Electioneer, prob- The winds b�ar their burdens into the land, and the 
ably the most valuable stallion in the worl d .  water comes down i n  rain upon tbe fields, t o  fi o w  back 

Just what his value was, says the .Amesbu1·Y Vehicle, at last through rivers. 
it would be hard to determine, as no price has been The depth of the sea presents an i nteresting problem. 
put on him for twelve years. He has earned as m uch If the Atlantic were lowered for 6,564 feet, the distance 
as $40,000 in a year, though, and it would be safe to from shore to shore would be half as great, or 1, 500 
estimate his value at $200,000. m iles. If lowered a little more than three miles, say 

Electioneer was foaled in 1868, and was bred by 19,680 feet, there would be a road of dry land f rom 
Charles Backman, of Ston y Ford, N. Y. Senator Newfoundland to Ireland. 
Stan ford bought him of Backman twelve years ago for This is the plan on wh ich the great Atlantic cables 
$25,000, at that time the highest price that had ever were laid. The Mediterranean is comparatively sbal
been paid for a stallion. low. A drying up of 660 feet would leave three differ-

Since he came into Senator Stanford's possession, ent seas, and Africa would be joined with Italy. 
El ectioneer's colts have sold at prices ranging from The British Channel is more like a pond, which ac
$3,500 to ,18,000. Electric Bell sold at the latter figure counts for its choppy waves. It has been found d i ffi
before he was a year old. cult  to get the correct soundings of tbe Atlantic. A 

Bell Boy had the most remarkable career of any of midshipman of the navy overcame the difficulty, and a 
Electioneer's get. Senator Stockbridge took a fancy to sbot we ighing th irty PCl'l nds carried .down the line. A 
him, and bought bim from Senator Stanford for $5, 000. hole is bored through , e sinker, th rough which a rod 
H e  sold him for $35, 000, aud he was afterward sold for of iron is passed, movin" easily back and forth. In the 
'51 .000. end of the bar a cup is dug out and the inside coated 

An extraordinary horse hall recently been brought to with lard. The bar is made fast to the line and a sling 
Boston. He is a beautiful golden chestnut, with light holds the shot on. When the bar, which extends below 
mane and tail, wh ite hind feet, and white face. He is the ball,  touches the earth, the sling u nhooks and the 
seven years old, weighs 1,435 pounds, stands 16 bands shot slides off. The lard in the end of the bar holds 
high. and is three-fourths Clyde, one-eighth French, some olthe sand, or whatever may be on the bottom, 
and one-eigbth Printer. and a d rop shuts over the cup to keep tbe sand in. 

Linus-that's his  name-was born i n  Marion, Ore. , When the ground is reached a shock is felt, as if an 
May 20, 1 883, and is considered a perfect and beau tiful electric current had passed tb rough the line.-Ocean. 
animal. The fact that at the present time bis foretop • , • , • 
is 8 feet, mane 8 feet 8 inches, and tail 12 feet 3 incbes THE Electric Review thinks it a poor place for the 
in length, is certai nly wonderful, and makes h i m  an ex- telephone in the land of the Arabs. They have no 
traordinary attraction . , .  hello " in their language. The nearest they can come 

No particular care or attention was given the horse to it is to throw a stone and hit a man in the back, and 
until he was five years old. when his foretop, mane, then ask him, as he turns around : " Does it please 
and tail had increased so much in length that they heaven to give you good health this morning ? " There 
reached the ground.  At this tim e  h i s  owners COI\1- are some unscientific people who say tbey wonld prefer 
menced to put them in braids and ball thelU up. Some I the stone in the back to a wrestle with the telephone 
four months after it  was braided the hair was loosened on some exasperating occasionlh 
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The AlDerican Slate Industry. 

The superintendent of the census has lately pub
lished the report of William C. Day, prepared under 
direction of Dr. David T. Day, on the slate industry, 
from which it appears the total value of all slate pro
duced in the United States in 1889 is $3,444,863. Of this 
amount, $2,775,271 is the value of 828, 990 squares of 
roofing slate, and $669,592 is the value of slate for all 
other purposes besides roofing. 

As compared with the census report of 1880, the slate 
product of 1889 is nearly twice as great in n umber of 
sq uares and in  value. 

Twelve States at present prod uce slate. A line drawn 
on the map from Piscataquis County, Maine, to Polk 
County, Georgia, and approximately following the 
coast outline, passes through all the i m portant slate
producing localities. According to amount and value 
of prod uct, the most important States are, in the order 
named, Pennsylvania, Vermont, Maine, N ew York, 
Maryland, and Virginia. In the remaining six States 
productive operations are of limited extent, and in the 
case of Arkansas, California, and Utah, of very recent 
date. 

The'twelve States referred to do not include all those 
in which merchantable slate is known to exist, since 
discoveries promising good results for the future have 
been made in a number of other States, among which 
may be specially mentioned Tennessee, where opera
tions of production are beginning. 

The Bangor region, which is entirely within North· 
am pton Cou nty, Pen nsylvania, is the most importan t. 
This region incl udes quarries at Bangor, East Bangor, 
and Mount Bethel, Pennsylvania. 

Thc Northampton Hard Vein region is specially dis
tinguished on account of the extreme hardness of the 
slate as compared with that produced in other regions 
of the St,ate. This region includes the fol lowing locali
ties : Chapman's Quarries, Belfast, Edelman, Seems
ville, and Treichlers, all in Northampton County. 

The Vermont and New York region includes an ex
tensive slate formation occupying a part of the old 
Champlain Valley, lying between the western base of 
the Green Mountains of Vermont and the southern 
trend of the Adirondacks in New York. The area in 
which slate is actually produced at present is confined 
to a narrow strip in Wl\8hington County, New York, 
and a somewhat wider one lying next to it in Rutland 
Coun ty, Vermont. It  extends from Castleton, Ver
mont, on the north, to Salem, New York, on the south, 
a distance of 35 or 40 miles, and has a maximum width 
of six miles, but the average is not more than a mile 
and a half. With the exception of red slate, the pro
duction of which i s  at present l imited to Washington 
County, New York, the general character of the slate 
in Vermont and New York is the same. 

The slate quarrymen of the country, and to a con
siderable extent the firms operating the quarries, are 
either Welsh or of Welsh descent, many of them bav
ing learned the methods of quarrying slate in the cele
brated quarries of  Wales. 

'.rhe quarries are operated on an average of about 220 
days i n  the year. The idle days are the result of rainy 
weather and holidays. The first day of every month is  
regarded as a holiday by the Welsh quarrymen, and no 
work is  Aver done by them on Saturday afternoons. 

The average wages for the entire country paid to 
foremen or overseers is $2.48 per day ; for quarrymen 
and mill men, $1.56 ; for mechanics, $1. 64 ; for laborers, 
$1.27 ; and for boys, $0. 76. 

. , . , .  
Sand o n  'he Col olDbla River. 

Sandstorms along the upper Columbia have long 
been a great source of annoyance and expense to the 
company operating the railroad th rough that section, 
trains frequently being delayed a day or more, at a 
time, from sand blown on the track. Heretofore no 
systematic effort has been made to get rid of the sand. 
A large gang of C h inese has been employed for years 
at an expense of about $18,000 a year, to simply shovel 
sand off the track, and pile it up on the other side in a 
most convenient place for being blown back again. In 
some places the sand was from eighteen to twenty feet 
high on each side of the track, the accumulation of 
years, and much of it has been shoveled over hundreds 
of times. 

A scheme has been adopted for the removal of tbe 
sand by sluicing it into the river by means of water 
supplied by a force pump on the river, near which the 
road runs for a long distance. The scheme bids fair to 
prove a great success, as with a comparatively small 
pump the sand is washed into the river for four cents 
a cubic yard, and a larger pump is being sent to the 
front, by which it is expected that the sand can be 
moved for three cents a yard.-Pacific Lumberman. 

. . . � .  
ONE of the latest inventions in connection with the 

electric light is a silent cab call. Several clubs and 
hotels in London have already been supplied with this 
useful commodity. Two lamps are suspended outside 
the building, one red and the other green,  and by 
pressing a knob in the entrance hall  one or other of the 
lamps cau be lit at will. The red light calls a four
wheeler, and the green a sansom. 

�'itntifi ' �tutri,an. 
AN IMPROVED CARRIAGE SPRING. 

The construction shown in the ill ustration is very 
light, while with it the body settles evenly without 
regard to the placing of the load, does not tip when 
one gets in and out, and may be made of full  w idth, 
It has beeo patented by Mr. Alfred Conner, of Exeter, 
N. H. Pivoted on the under side of the platform are 
four bearing arms or levers, whose outer ends are coo' 
nected to the axles, and whose i n ner ends come to· 
gether central ly under a spider·like su pporting frame 
attached to the under side of the platform, as shown in 
Figs. 1 and S, a conical spiral spring between the hod y 
and frame here connecting the inner ends of the bear· 

CONNER'S " CLIMAX " CARRIAGE SPRING AND 
HANGING APPARATUS. 

i u g  arms with the body. Any other suitable form o f  
spring may b e  used instead of the o n e  s h o w n  i n  t h e  
illustration. Fig. 2 is  a bottom pl an v i e w  showing t h e  
application of the invention. A vehicle in which t h i s  
construction is followed is n o t  l iable t o  get out of order, 
and is designed to afford easy riding and obviate al l 
rocking motion, while any tendency to upset in turn
ing corners is materially lessened. With a heavy per· 
son on one eud of the seat and a l ight one on the 
other, there will be no ti pping of the seat to ol:! e side, 
the arrangement of the spring and bearing arms caus· 
ing the body to settle evenly. 

... � .  a • 
A CRATE FOR SHIPPING AND EXHIBITING 

POULTRY, ETC. 

A crate especially designed to safely carry and ad
vantageously exhi bit poultry, etc. , and which may also 
be used for the conveyance of perishable articles gene· 
rally, while, when n ot in use, it may be knocked down 
and packed i n  small compass, for storage and trans
portation, is shown in the accompanying illustration. 
It has been patented by Mr. Henry M. Bickel, of 
Larned, Kansas. The crate is  made with opposite flat 
sides and beveled end sidet!, covered b y  wire netting, 
and has a detachable floor, on the outer edges of which 
are straps by which the floor may be connected with 
buttons on s ide strips. At the corners of the floor are 
beveled perforations, adjacent to whicll are h i nged 
vertical posts, extending down ward through the floor 
and u pward through the cei l ing of the crate, the u pper 

BICKEL'S KNOCKDOWN CRATE. 

ends of the posts being red nced in I'ize, thus form ing 
shoulders to support the ceiling, and means for con· 
necting with supportin g  posts above, whereby any 
n umber of similar crates may be thus superimposed on 
each other, our illustration representing a dou ble crate. 
The top of the lower crate has centrally sliding doors 
moving in slideways, and the top of the upper crate 
has a swinging door held closed by a suitable catch , 
whereby fowls, etc. , may be conveniently placed and con 
fined in the crate. Detachable posts are used i n  conrrec· 
tion with the upper crates, and the floor of the bottom 
crate has a reI.Qovable central post, which, with other 
posts near the ed�es of the floor, is adapted to support 
partitions of  cloth or webbing, whereby the crate Illay 
be divided into such n u mber of com partments as de· 
sired. The webs pass through slots in the center post, 

so that they may be easily regulated or moved . A de
tachable floor is also provided, of cloth or other flexi· 
ble material, a strengthening rod or rib extending 
around its outer edge, adapted to fit within the side 
strips of the crates, this floor also having straps adapt
ed to connect with buttons on the side strips. The 
crate shown, instead of being double, may be put to
gether to afford one large interior compartment, with 
no dividing floor, the bevels from the top and bottom 
edges then giving a larger central horizontal portion. 
The network sides may also be made in globe form, the 
posts, supports, and side strips provided for in the con
struction admitting of appl ication in the making of 
various shaped crates, as well as facilitating the n esting 
of them in liuch way as may be deemed desirable. 

• • • • •  
StllDulants Cor Pot Pla .. t •• 

The successful florist has more faith in givi ng stimu
lants when the plants really need them than in keeping 
the roots buried in soil m ade rich and almost offensive 
by strong manure. When roots are few and the plants 

I are almost at rest, the purer the soil and the less sti mu· 
, lant the plants receive, the better will  they thrive when 
their roots come to draw u p  larger supplies of nourish
men t. 

Moisture is needed to soften the soil and to allow the 
roots to extract nourish llJent from it, but when al l the 
virtue i s  out of the earth and the plants  begin to show 
signs of distress, all the watering in the world w ill not 
give vigor to the exhausted functions, but let a portion 
of guano or any well prepared manure be mixed with 
the water sufficient to color it, and let this be repeated 
at every watering instead of giving a much stronger 
dose at longer i ntervals, the result will be most satis
factory. The beneficial results obtained froUl manure 
water when j udiciously applied to flowering and fruit
i n g  plants have long heen recognized by culti vators, 
and its use is now becoming more general. 

A val uable l iquid is  made by uRing ammonia, put
t i ng about one teaspoonful to two quarts water when 
watering the plan ts. 

P l a n ts req uire about the same treatment except in 
t h e  matter of food. Ivies may be given plenty of 
warm water, but should not be stimulated with liquid 
man u re. 

Cal las will bear stimUlating to almost any degree. 
Gi ve them an abundance of stable manure and warm 
water. Commercial fertilizers are of no value in creat· 
ing blos80m stocks. 

Give your pinks a little l ime water, but never sti m u
latt' them with guano or anything of the sort. 

Give roses a l ittle powdered charcoal or weak soot 
tea. If flowers do not mature wel l, they may be made 
to by placing a layer of powdered charcoal half an inch 
deep on the earth in the pot. 

COIll mercial fertilizers or plant food should not be 
applied oftener than once in two weeks. Stir up the 
soil around the edge of the pot and sprinkle in a smal l  
tablespoonful  of the fertilizer, watering the soil slightly 
i mmed iately after. 

All stimulants should be applied with care. Bego· 
n i as are particularly sensitive to them, and they should 
be used but seldom on geraniums ; but to roses, fuch
sias, carnations, heliotropes, and others they lDay be 
given with more safety.-A merican Rural Home. 

• • • 
Telegraph StatlsUcs. 

The following com parative figures may be of in
terest : 

Country. 

United States . . . . . . . . . 
Itrance . . . . . . . . . . . . • . • .  

England . . . . . . . . . . . .  . .  

RU!ilfilia • • • • • • • • . • •  e • • • 

Australia . . . . . . . . . . . . . .  . 
Canada . . . . . . . . . . . . . . . . .  

Italy . . . . . . . . . . . . . . . . . .  . 

Japan . . . . . . . . . . . . . . . .  . 
New Zealand . . . . . . . . . . 

M lies of Tcle- Messages per 
graph Wire. Annum. 

776.500 220.890 
]80,000 
170,500 
]05,300 
IiM,500 
19,500 
16.500 
11 ,375 

. ". ,  . 

56,000.000 
30.050,000 
50,000.000 
]0 .280.780 
12.000,000 

1.027,;;81 
7.000,000 
5.000.000 
1,835.394 

Dentists' M o u lding WaI. 

Mes"ages per 
Annum per 

Mile ot Wire 
erected. 

72 136 
277 60 114 

69 
36() 
303 
161 

Dr. P. David communicat es to the Journal de Phar
macie et de Chimie an analysis of the com position 
known as .. Godiva," or " Stent. " Upon this he bases 
the following formula : 

Parts. 
Stearin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
HlIlt-sott copal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  25 
'ralc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 
Carmine . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'5 
Oil of rose geranium.. . .  . . . . . . . . . .  0: . . . . . 2 drops to the ounce 

Melt the  resin by the beat of a sand bath, and when 
slightl y  cooled add the stearin, stirring constantly. 
When this has melted add the other ingredients, pre
viously intimately mixed, and stir tlO that a homogene
ous product may be obtained. 

The adhesiveness of the composition may be in
creased or dIminished by modification of the amount 
of copal. A more thorough blending of the color may 
be insured by dissolving the carmine in a little potailh 
solution before mixing with the chalk. 
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$eitnfifi t �mtri'ln. [FEBRUA.RY 7, 18c}1 . 
RECENTLY PATENTED INVENTIONS. 

Engineering. 

FURNACE AND PROCESS FOR TREAT· 
ING ZINC OREs.-William West, Denver, Col. '1'wo 
patents have been granted this inventor for means 
designed to facilitate the saving of all the metal in 
minerals composed of zinc and lead sulphides carrying 
gold and silver, for whicb purpose the roasting furnace 
is  provided with a dryin2 1I00r, in combination with 
leacbing tanks and a blower, whereby the j:(8Ses may 
be drawn from tbe drying floor and forced beneath a 
false bottom of the Jeachinl: tanks, and the zinc will be 
separated and recovered from the other metals as a sul
phite, tbi. being effected in a single economical opera
tion, and the other metals left in good condition for 
further treatment. 

STRENGTHENING DIKES. - Albert Q. 
Withers, Victoria, MISS. This invention covers an ap
paratus to facilitate forming a vertical channel in a 
levee or dike, 1I1ling the cbannel with a suitable grout, 
such as cement mortar, to form in the dike a vertical 
plate or wall of solid cement, tbe invention covering a 
novel combination of parts designed to afford a most 
efficient construction. 

BOILER FURNACE. - Samuel Porter, 
Denver, Col. Tbe grate of tbis furnace is mounted to 
turn. and the lire box and ash pit are transversely 
divided, wbile a water drum passes transversely through 
the lire box, with other novel features, d�signed to 
form a simple and durable construction, to insnre com· 
plete combustion, and consume all smoke and gas. 

Railway Appllance8. 

CAR BRAKE. - John Kinney, Philips
burg, Montana. By this invention a rod is mounted to 
slide on the end of the car and connected by a cbain or 
rope with the brake mecbanism, a lever or levers 
pivotally connected with tbe rod being fulcrumed on 
the car, to enable the operator to quickly set or throw 
off tbe brakes from eitber the side or the top of the car, 
the device being specially designed for box and lIat 
cars. 

FARE COLLECTOR. - Moses D. Green
gard and Fradelshon Harris, St. Louis, Mo. This in· 
vention covers a casing with interior mechanism, to be 
carried by a conductor of a street car and presented to 
each passenger for the deposit of the fare, the construc· 
tlon being designed to prevent the extraction of money 
therefrom, or in IIny way tampering with it, without 
detection. 

INTERLOCKING BOLT. - Thomas J. 
Busb, Lexington, Ky. The formation of this bolt is 
such that when ita flattened snrfaces come in contact 
with each other, all tendency of the bolts to turn is ob· 
viated, and adjustable sloping washers are provided for 
use therewith, to permit of a rail thus fastened to be 
adjusted to the proper gauge, wbile by slackening the 
nuts the rail may be removed and replaced. 

BOLT MAKING DIE. - T h o  m a s  J. 
Busb, Lexington, Ky. This invention relates to a ma
chine for making interlocking bolts patented by tbe 
same inventor, the bolt beiug faced off and recessed to 
form a locking sboulder, whicb is effected by compres. 
sion without removing the metal, whereby ita strength 
is not materially weakened. 

Mechanical. 

P I P  E OR ROD C UTTER. - William 
Vanderman, Willimantic, Conn. This device has a 
body frame to which Is attached a cllain adapted to 
surround the article to be cut, rotary cutters being 
monnted In the links of the cbain and an adju8ting 
device connected with the frame, makin2 a readily ad
justable device adapted to cut pipes or rods of various 
sizeR. 

ARTESIAN WELL BORER. -Thomas H. 
Logan, U. S. Army (El  Paso, Texas). Combined with 
a tube in whIch reciprocates a shank to operate an 
auger are dogs adapted to engage the well casing and 
hold the tu be from rotary movement, wi th otber novel 
featnres, forming a simple and durable auger, actuated 
by the wei2ht of the connecting rods, to sink wells in 
rock, gravel, etc., without the use of water. 

BRUSH TO CLEAN METAL CASTINGS.
Louis P. Mah ler, New York City. This is a rotary 
brush with metal bristles arranged in bunches and hav-

ing chairs, providing means wherehy tbe back may be 
readily set at dIfferent inclinations, and the cbalr so ad· 
justed that the occupant can &ssume a comfortable re
clining position. 

HEAD REST FOR CHAIRS. - Isaiah D. 
Crispell, West Stockbridlle, Mass. A block secured to 
the back of the chair has a rack on which is pivoted tbe 
head rest, while a handle lever is adapted to engage 
the rack and hold the head rest in adjusted position, 
the construction being specially adapted for use in con
nection with dentists' or barbers' chairs. 

FIREPLACE HEATE R.. - Nathaniel A. 
Boynton, New York City. Combined with the body of 
the heater, Its base and frame, is a novel arrangement 
of flues or passages for the escape of the producta of 
comblltltion, including lIues down either side of the 
body in front, whereby the beat is more thoroughly 
ntllized within the apartment in which the heater is 
situated. 

DENTAL MALLET AND RE'ENFORCING 
ATTACHMENT.-Dr. J. L. Mewborn, Memphis, Tenn.
Two patents bave been issued to this Inventor for a de
vice he styles tbe " Mulley mallet," with which the old 
hand pluggers, burnishers, and chisels are used, no 
points or bits being requir�d, but adapted to jeliver 
2 000 blows per minute on tbe hand plugger to condense 
the gold, or on tbe chisels, trimmers, and burnishers in 
the other work. The re.enforcing atlachment takes the 
place of the bit in other mechanical pluggers, convert· 
ing tbem into re-enforcing mallets, so that those who 
already have the electric or other pluggers may use this 
attachment with advantage, it being a cup-shaped tool 
to be inserted in the plugger to receive the end of an 
ordinary hand tool. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
seud name of the patentee, title of Illvention, and date 
of this paper. 
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saving appliances for the carpenter and builder, 
illustrated. 

PAPER MAKING MACHINE, - Heinrich 
Hoeborn, Hemer, Germany. In tbls machine tbe 
paper, in its passage from the couch roUs to the press 
roUs, is made to pass between two felts, and is guided 
in a broken l ine forming an obtuse angle to tbe press 
rolls, tbe same machine being designed to make paper 
of all kinds of materials, and of any det\ired thickness, 
from cardboard to tissue paper. 

Acricultural. 

CULTIVATOR. - Nathaniel F. Bloomin
ger, Rochester, Ill. ThIS cultivator is made with an 
improved shank, wbereby, when tbe blade meets an 
obstruction, the blade will yield and be antomatically 
carried rearward, being retnrned to its normal position 
when tbe obstruction is passed, tbus guarding the ohare 
and the parts connected with it from liability to break. 
age. 

POTATO DIGGER. -Angnstns Leonard, 
Newell's Run, Obio. Tbis is an attachment designed 
to be quickly secured to the curved beams of an 
ordinary shovel plow, a digging shovel being bolted 
upon a short standard, the blade being of spade form 
and having ita upper edge bifurcated, to disintegrate 
the Boil and expose the potatOE'B, the device being very 
simple and inexpensive. 

MI.cellaneou •• 
CHAIR. - Henry U. Pohl, Saginaw, 

Mich. This invention covers an improvement in rock· 

The Scientific American Architects and Builder! 
Edition is issued monthly. $2.50 a year. t;lingle copies, 
25 cents. Forty large quarto pages, eqnal to abont 
two hundred ordinary book pages : forming, prlicti
cally, a large and splendid MAGAZINE OF ARCHITEC' 

TURE, richly adorned with elegant plates in colors and 
with fine en�vings, ill llstrating the most interesting 
examples of Modem Architectural Construction and 
allied 8U bjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the L4RGBST CIBC�'I,'IO!f 
of any Architectoral publication In the world. Sold by 
all newsdealer!. 

MUNN & CO .. PUBLISHIlRa, 
361 Broadway, New York. 

T1Ie charg, for Insertion under thu head is One Dollar 

a line JQr each insertion : about eight fl}()rds to a line. 
Aavertimnent6 must be received at publicalron qJfice 

tJ8 earlv tJ8 Thul'8aall morning to appear in nezt issue. 
For Sale-New and second hand Iron. working ma-

chinery. Prompt delivery. W. P. Davis, Rocbester, N.Y. 
Acme engine, 1 to 5 H. P. See adv. next issue. 
PreB8e. &; Dies. Ferracure Mach. Co . , Bridgeton, N. J 
For steel castings of best quality, write the Buffalo 

Rteel Foundry, Bulfalo, N. Y. 
Send to H. W. Knigbt & Son, Seneca Falls, N. Y., for 

catalogue of Pattern Letter. and Figure •• 
Best Ice and Refrigerating Macbines made by David 

Boyle, Chicago, Ill. l.55 machInes In satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St .. New York. 

Power presses and dies. Also contractors for special 
machinery. T. R. & W. J. Baxendale, Rochester, N. Y. 

Screw machines, milling macllmes, and drill presses. 
The Garvin Maeh. Co., Laigbt and Canal Sts., New York. 

Money provided for manufacturing patented articles 
of superior merit. Manufacturer, P. O. box 2584. New 
York. 

Guild &; Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps. acid blowers, filter pre98 pumps, etc. 

For the original Bogardus Universal Eccentric Mill , 
Foot and Power Presses, Dri lls, Shears, etc., address J.  
S. & G. F .  Slmp.on, 26 to 36 Rodney St., Brooklyn, N. Y. 

The best book for electricians and beginners in elec· 
tricity i8 " Experimental Science," by G eo. M. Hopkins. 
By mail, $4 ; M unn & Co .. p

'
ubllshers, 361 Brolldway, N. Y. 

Simpson & Cie., stove mfrs. and mechanical engrs., 38 
Boulevard des Italiens, Paris. France, want household 
novelties to mate and sell during tmmmer season. Finest 
location In all Europe for selling. Unlimited factory. 

Magic Lanterns and Stereopticons of all prices. 
Views il lustrating every subject for public exbibition., 
ete. JF' A projltable business fm' a malt wit" .",aU capi
tal. Also lanterns for home amusement. 20S paile cata
logue fr... McAllister, Optician, f9 Na.sau St .. N. Y. 

�8end for new and complete catalogue of Scientilic 
Bnd otber Books for .... Ie by Munn & Co .. 361 Broadway. 
New York. Ifree on application. 

HINTS TO CORRESPONDENTS. 

Name. and A ddre •• must accompany aU letters, 
or no attention will be paid thereto. This ie tor our 
Information and not for publication. 

Ref'ere nce. to former articles or answers should 
give date of paper and page or number of question. 

Inqul rle. not answered in rellsonable time sbould 
be repeated: correspondents will beat in miud that 
some answers reqnire Dot a little research, and, 
though we endeavor to reply to all eit�(:r by letter 
or in this department, each must take hIS turn. 

Speci al WriUe n Inform allon on matters of 
personal ratber tban general interest cannot be 
expected without remuneration. 

Scientific Amel'lcall 8upplement. referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 

or chloroform may do it. Apply in a circle all around 
the spot, and gradually work in to the stain. 

(2798) M. T. writes : I observed that gas 
would not burn on a cold day, In Omaha, Neb. Why 
was that, did the pipe freeze up, or was the pipe full of 
condensed moisture ? A. The pipe was probably lIlled 
with ice condensed from the gas as water, and freezing 
in contact with the cold metal pipe. 

(2799) G. M. P. (jays : Please inform me 
through the SCIENTIFIC AMERICAN whether or not you 
ever printed in the said paper any such notice as this : 
.. That the government or any party offered twenty thou
sand dollara Cor a nut lock that would never become 
unscrewed," or words to that effect. A. We think no 
snch statement was ever printed in SCIENTIFIC AMERI
CAN. 

(2800) G. R. L. asks how to read an 
aneroid barometer. A. A very slight tap may be 
given before reading, to cause the index to reach its 
proper place. Tbis is not always advocated, however. 
The figures may be for inches and decimals, or for 
millimeters. 

(2801 )  F. J. G. asks : What chemical 
or compound is used by the so-called lire eaters to 
protect them from being burned ? A. Dilute sulphuric 
acid, or a strong solution of alum. 

(2802) J. E. F, asks what size. wire the 
lleld magnet of Bisbop's motor IS wound with. A. No. 
u. 

(2803) A. A. H. asks how to amalga
mate zincs. A. This is accomplished in several ways: 
1. By dipping the zinc in dilute sulphurIC acid and then 
dipping the end of it into a small quantity of mer_ 
cury, afterward rubbing the surface WIth a brnsh, 
2. Dissolve 1 pound of mercury in 5 pounds of 
nitro-muriatic aCId (nitric acid 1 part, muriatic acid 
3 parts), heat tbe solution gently to hasten the 
action. When a complete solution of the mercury is 
effected, add 5 pounds more of nitro·muriatic acid. The 
solution should be applied with a brush, as immersing 
the zinc in it is wasteful. 3. To the bichromate solutIOn 
commonly used in batteries, add to every pint of solu· 
tion 1 drachm of bisulphate of mercllry or a similar 
amount of nitrate of mercury (mercury dissolved in 
nitric acid). By employing this method, the amalgama
tIOn of the zincs is maintained continuously after the 
lIrst amalgamation, which must be accomplished by 
method 1 or 2. 4. In the Bunsen Grove, or Fuller bat· 
tery the amalgamation may be accomplished by placing 
a small quantity of mercury in the cells containing the 
zincs. 5. Place a l ittle mercury in a saucer with some 
dilute sulphuriC acid. Dip tile zincs into dilute acid. 
Then with a little .trip of zinc or galvanized iron touch 
the mercury nnder the acid and rub it on the zinc. 
This will transfer a little to th� surface, and a few min· 

utes' rubbing will make the zincs as brigbt as silver. 
A very small globule of mercury is enough for a single 
plate. 

(2804) J. F. B. a.sks : 1. Are the mate· 
rials and processes in patent medicines patented, or only 
the name and trademark ? A. Tbe compo.ition and 
the method of making may be patented. 2. How to 
lind the safe working pressure of a bolier. A. Exam
ine the boiler carefully for corroded places, go over It 
carefully with a hammer to ascertain if there are thin 
places, and final ly snbject tbe boiler to a test by hydro. 
static pressure, which sbonld be 50 per cent more than 
the working pressure. If no defects appear, tbe boiler 
may be safely worked to a pressure % that reacbed in 
tbe test. 3. Do the carbon plates for batteries need as 
much care in making and as long baking as the rods price. 

lU l llerals sent for examination 
marked or,labeled. 

should be distinctly used in arc l ights ? A. The plates may be more porous 
than electric l ight carbon. They require the same bak· 
ing. 4. Are the dynamos used for electric weld ing 

(2793) J. L. F. asks : 1. Would you wound for higb E. M. F.,  or beavy current strecgth ? 
kindly tell me bow to make a gelatine pad, such as 
IS used in offices for copying 100 or more letters from 
one orIginal ? A. See SCIENTIFIC AMERICAN SUPPLE' 
MENT, No. 438, and as helow. 2. How to keep copying 
ink from running wben used on wood, and exposed to 
the rain. A. It cannot be done wbile the ink retains 
ita copying qualities. 3. The formula to make a trans
parent cement, used for pasting advertising labels on 
sbow windows. The cement is put on the engraved 
side, and water will not wash label from tbe glass. 
A. Attach with a solution of gum trugacanth and when 
dry varnish, or at tach directly with dammar varnisb. 

(2794) R. V. H. asks : 1. Is there any 
simpler form of hektograph than that described in SCI
ENTIFIC AlIIERICAN SUPPLEMENT, N(). 38 P A. No; noth
ing could be much simpler. See also SCIENTIFIC AME
RICAN, March 15, 1800, p. 166. 2. How is paste shoe 
blacking made ? A. See answer to query No. 1704. 3. 

Wbat is tbe composition of those so·called ma2ical ink 
erasers ? A. Possibly potassium binoxalate,or perhaps 
a mIxture of tartaric aud oxalic acids. 4. Is tbere any 
composition which if rubbed on softened stiff bats will 
restore the stiffness and brilliancy somewhat ? A. Hats 
are stiffened by a solution of shellac in borax water. 
The solution can be made quite strong, but it never 
stiffens to the same extent that an alcoholic solution 
wil l .  

(2795) E. E. asks : 1. Are sulphate of 
lime and oxide of iron harmless when taken internally, 
either separalely or together, and what is the ordinary 
dose ? A. They are harmless. Hydrated oxide of iron 
is administered as an antidote t.o arsemc poisoning. 
Sulphate of lime in large qnanties might give rise to 
troublesome concretions. No dose can be' prescribed. 
2. Can you recommend a book npon the elements of 
chemistry, wbich can be bad at a modernte price? A. 
We recommend Fownes' " Chemistry," $3.25, in cloth. 
We can supply others at lower prices. 

(2796) How can the ravages of book· 
worms be stopped ? A. It is saId that the beet method 
of putting a stop to the depredations of book worms is 
to take equal parta of powdered camphor and IInely 
chopped tobacco, and then to sprinkle this mixture over 
the shelves. This operation should be repeated every 
six or elgbt months. 

(2797) A. E. P. asks : What is the best 
thing to take out printer's ink from woolens and 
tweed. 1 A. H i. almost impossible to effect. Benzine 

A. The dynamos for welding are generally  made to de· 
liver an alternating current of bigb E. M. F., which is 
reduced to a very low E. M. F. by tbe transformer. 
5. Wbat is the resistance of No. 26 copper wire P A. 
The resistance of 23'54 feet of No. 26 wire Am. W. G. is 
1 ohm. One pound of the same wire bas a resistance of 
55'33 ohms. 

(2805) A. L. asks what the ingredients 
are of stamping powder that is used by dressmakers in 
stamping embroidery desil:ns on cloth. A. Powdered 
talc is good for marking cloth. For blue marks 011 
white goods use ultramarine blue. 

(2806) O. C. H. asks (1) how benzine or 
gasoline can be made so 8S not to have a disagreeable 
odor. A. Treat with cold solution of bichromate of 
potash find concentrated sulphuric acid, agitating tho
roughly and allow ing to .ett.!e. Decant, wash with weak 
alkali, followed by pure wuter, and if necessary distill, 
rejecting lIrst and last portions of d Istillate. 2. Clm it 
be colored red or blue ? If .0, wbat shall I use P A. 
For red, use extract of alkauet root. For otber colors 
use oleates of tbe ani l ine base.. See SCIENTIFIC 

AMERICAN, vol. 63, No. 16, page 248. 
(2807) S. E. H. asks how to prepare (1) 

a varnish, lacquer, or metal lic compound with which I 
will be able to give a tbiu coat to a plaster Paris impres' 
sion without heat and which wi l l  not peel off, but make 
a hard, smootb surface with no air bubbles, so that 
when a cast is moulded from it, the latter will come out 
very smooth. The article, if possible, sbould stand 
boiling water for an bour witbont cbange. A. Your re_ 
quirements are tuo severe. Possibly by sbellacking and 
subsequently japanning, you might effect your purpose, 
but we doubt it. We would suggest a trial of hydraulic 
cement for the woulds, made as smooth as possible, but 
unvarnished. 2 Please inform me if potash lye poured 
into clogged drain pipes will injure lead, iron, and 
glazed drain pipes by corroding the same, and to what 
extent ? A. It will do no iujury, unless on standing a 
long!time. 

(2808) E. S. F. asks : 1. Will you please 
tell me a good recipe for making a paste or gum that will 
make paper adhere to greasy cans P Something I sup.. 
pose has to be added to the paste that will corrode the 
tin lIrst. A. It the can is really greasy, remove grease 
by hot water. Use gum tragacanth In thick mixture 
with water for a paste. Also coneult SCIENTIFIC 

AMERICAN, vol. 63, No. 15, page 227. 2. What essen. 
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tial oils cau best be used to give an agrpeable odor to difference in the total amount of heat. The gas jets marginal cuts give the portraits of tbe famous artists 
flour pa.te ? A. Oil of cloves. H. Please give a recipe would overheat tbe top of the room. wbile tbe ga • •  tove whose works are disp layed. The reproductions are ad
for a good mucilage. one that wi l l  keep ? A. Gum would equalize the heat by heatinglthe air near the floor. mirable. gIving al l the softness and geueral effect of the 
arabic solution perfumed with oil of cloves. 4. When and would 81.0 produce a general circulation and equali- original work.. The great co l lectiou of Mr. Seney. 
I make a gum out of dextrine. it i. of a brown color. zlltion of tbe heated air throughout tbe room. The which has a wide reputation for its excel lence. i. soon 
How can I make it wblte without disturbing its keeping thermometer. if hung higb, would iudicate in favor of to be dispo.ed of .. t auction in tbis city. and the lllua
qualitie. ? A. Use pure dextrme. Fllterinll: through the j!'a. lights. I tratea American gives the record of it. masterpiece •. 
bone black will tend to improve it. (2819) J. R. asks : How are plans for An?tber article i n  tbi. number de.cribe. and �Ilu.tr.ate. 

Wh 
• 

th E M · · · U SIOUX Women at Home " as seen at the PIne hldge (2809) M. M . asks : 1. at 1S e • . e�termmatmg Au.tral lan rabbit. entered for the prize Agency. The everyday life of tbe agency Indian i. 
F. of a plunging bichromate battery with 2 carbon and With the New Sollth Wale. government ? A. Addres. . .  . . . . . 

1 zinc plate. 4X6 inches each ? A. Very nearly 2 volt.. Hon. F. Abigail Sec. for Mines Sydney New South well .hown, With graphic picture. of the .eml-Clvlhzed 

2. How many amperes of current will it give? A. On a Wales ' 
" product reproduced from photos taken on the .pot. An-

• other article is devoted to the U. S. S. Philadelphia. and. short circuit of 0 resistance the battery would yi61d (2820) J. A. W. asks : 1. Can you fur- with numerous i l lustrations. gives an excellent idea of a current of from 4 to 8 amperes. 3. What i. the volt- nish me with a book containing the recipes for making the great flag.hip of the North Atlantic squadron. age of the .imple electric motor described in SUPPLE- gold • • i1ver and nickel .olution. ? A. We snpply Watt's Mnsic, literature. bi.tory. and last. not least," Women," 
MENT. No. 641 ? A. It requires a current havmg from .. Electro-Deposition of Metals, " $3.50 by mail .  Also receive their meed of attention in this issue. S to 12 volts E. M. F. 4. What is its current capacity see SUPPLEMENT. No. 310, for a very !(ood article on 

TO INVENTORS. and what part of a horse power will it develop with the the subject. 2. Can you furni.h me with a recipe for 
battery mentioned ? A. It requires a cnrrent of 6 to S coating brass that will wear well and withstand the 
ampere. and will develop about J.lI hor.e power under action of hot potash and cyanide of potas.ium ' A. An experience of forty years. and the preparation of 
favorable conditions. Thl's I'. almost "n Impossibil ity. You mlaht cover with more than one hundred thousand applications for pa-

u. p, tents at home and abroad. ena.ble us to understand the (2810) W. G. asks : Can you tell me an India rubber tube, or even depo.lt India rubber on laws and practice on both contments, and to po •• ess un-
1. How I can clarify bleacbed shellac varnish. for use it by depo.ition. Thi. would have then to be vnlcan- equaled facilities for procuring patents everywhere. A 
on drawinl(8 ? A. Long settling might answer. 2. ized, preferably by treatment with chloride of 8ulphur 8ynop8i. of the patent laws of tbe United States and all 
Also if there is anything better for the purpose than the dissolved in naphtha, followed by heating toward the foreign countries may be had on applicatIOn. and persons 
above varni.h? A. Try Canada bal.am or dammar boilme: point of water. contemplating the .ecuring of patents, either at home or 
varnish thInned with turpentine, or if you wish an alco� (2821) H. H. writes : Oan you �. ive Ine a abroad, are invited to write to this office for prices, 

., which are low. in accordance with the times and our ex-holic �olution. n.e gum sandarac varnish. receipt for an ink (waterprflof) that will do just as well tenelve facilltie. for conducting the bU8ine... Addre •• (2811) C. A. W. asks : 1. What would for drawings as the .o-called India ink ? A. We re- MUNN II; co .• office SCIENTIFIC AMERU'AN, 861 Broad
you di •• olve phosphorus in, .0 you could apply it with commend you to rub up India ink in a .0lutlOn of way. New York. 
a brush on a wall to have it il lume up at niltht ? A. shellac in borax water. If it were not for its corroding !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
Ol ive oil. Balmain's luminous paint is better. See qnalities. au ammoniacal .0lutlOn of shellac would INDEX OF INVENTIONS SUPPLEMENT. Nos. 229 .  219. 497. 2 .  What i s  the fastest give a n  absolutely waterproof vehiclc for India ink. 
printing press in the United State •• and how mauy (2822) C. L. H. asks : I am a stamp col· 
impressions will it take, and how many completed lector wishing to know how to make adhesive paper to 
paper. will it print a minute ? A. Tbe Hoe perfecting hinge stamps in an album. A. Nothine: is really bet
pres.; it will print and fold 500 eight page papers a ter than solution of gum arabic ju.t perfumed with oil 
minute. the .ize of tbe page being about 17 by 22 of cloves. Postage stamp mucilage has often been pub
inches. 3. What pay does the average machinist get. Ii.hed. as follows : 
and is tbat a good trade for a young man to learn ? A .  Dextrine . •  • • • • . . • • . . • • . .  . • . . . .  . • • . •  2 P�fts. 
It would be hard to .trike an average that would be Acetic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
worth anything; the wage. vary from $2 to $5 a day. Water • • • . . • • . . • . . • • • . . . • • • • • . . . . . . . . .  5 .. 
It IS a good trade. but reqnires intelligence and bard Alcohol . . . . . . • . • • • • . . . . . . • • . • . . . . . . • . . . .  1 .. 

work to get to the top. 4. How do you temper drill.. (2823) J. V. D. writes : I have a quan-
so they wil l  bore the barde.t steel known ? A. Heat to tity of cider that has taken up a ta.te from a cistern 
dull redne.s and plunge into a strong solution of zinc coated with tar. Is there any way by which the taste 
chloride. This hardening i. only superficial and will can be removed or neutralized ? A. Try placinJt .. bal( 
have to be repeated after the drill is ground. of bone black in a sample of the cider. Success is 

doubtful. 
(2812) H. L. J. asks : Will you please 

(2824) A. B. asks how to cement polished inform me how to prepare canvas for oil painting ? glas" to ca.t iron (planed smooth). I have tried Major's A. Nail tbe canvas on the stretcher, then give it a coat cement; it sticks good. but in taking it off with hot of thin glue size. Allow this to dry, then apply paint 
of the de.ired tint with a palette knife. The paint water. small pieces of glass break of!' and spoil it. I 
should have about the consi.tency of that sold in arti.t'. wish to know if there are other cementa that will . hold 
tubes. as tight as Major's, but can be removed without injury 

to the glass. and how to do it. It must be a l iquid (2813) H. J. D. asks how to make white cement. A. Soak fine white glue or gelatine in water 
stain for the bottoms of sboes. A. Leather is blearhed over night. Pour off the surplus water and add 
with a solution of oxalic acid. It is apt to injure the molas.es equal to about 25 per cent of the bulk of glue. 
leather. Heat gently and .tir nntil the mixture is formed. You (2814) G. R. asks what the chemical in- can vary the proportion of molasses to suit. Glycerine 
gredients are that are in the smoke emitted from soft may be used in.tead of mola •• es. 
coal. A. Principally carbon and vapor of water. with (282,'» A. W. B. ask!! :  1. What causes 
possibly minute quantities of hydrocarbons. 

(2815) McF. & Co. ask : Why cannot 
water be made by gravity to run through a .qnare coil 
of pive. such as is sometimes used in the heaters when 
laill in a borizontal position ? By pouring water in at 
the top it  will  not run out at the lower end. We think 
we know the air prevent. it. but why does it ? We cer
tainly know the water i. heavier tban the air. and tbink 
that three inches or four inches of head shonld force 
both the air and water down and up through the returns 
of pipe and down out through bottom outlet. but it won't. 
We bave tried it. A.  A coB, either square or circu lar, 
With a nnmber of tUrD!!. when laid on its side, form. a 
series of t'iphons, in which, if there is but one tUfn, water 
will  flow throultb when t.be ends terminate on a level 
with tbe top and bottom of the coil. When there are 
two tUrDs. the head where the water is poured in mu.t 
be twke as high a. the diameter of tbe coil, with three 
tUrDs. three time. the height and so on. The coil be
comes a serie. of siphons. each siphon after tbe first. 
re·enCorcing the preceding .iphon by its own hydro
static pressure. Thus tbe fir.t coil or siphon overflows 
and the water drops to the bottom of the .econd. 
and .eal. the air III the down leg and forcing the water 
up the next leg. the air remaining in the down leg, 
and .0 on through a series. each upward leg of water 
adding its quota of hydrostatic pre •• ure to be overcome 
by adding to the height of the water inlet. 

(2816) T. P. A. writes : Su ppose the 
+ wire of an incandescent circuit is grounded. the -
wire being perfectly insulated, does any current go to 
gronnd ? If not. what is the object of ground detectors ? 
A. If one wire is grounded and the other i. perfectly 
In.ulated, there would be no circuit. and as a conse
quence the current would not flow. Perfect insulation, 
however, is impossi ble. With the be.t there will be a 
small leakage. but this is negl igible. The ohject of a 
ground detector is to determine when both branches 
of the circnit are grounded to such an extent as to inter
ferp with the working of the circuit .  2. I have been 
told I could get a shock by grounding. say + wire. 
the - l;eing perfectly in.u lated. I .ay no. What do you 
say ? A. Generally enough of the current will find its 
way to the ground by leakage to give a serious shock. 
In the case of some arc l ight circuit., a gronnd con· 
nection through the body bas proved fatal. 

(2817) G. R. asks : Between what ages 
can a boy serve 8S a U page " in the national House of 
Representatives ? What I. the salary paid, and do they 
get pay monthly. whether House is in .ession or not. 
and about how many page. are required in that House ? 
A. Tbe Hon.e of Representative. has thirty-two pages. 
who get $75 per month dnring the session, Rothing 
when House is not se.slOn. A hoy i. eligible at 12 years 
of age and can remain as long as he ha" a good politICal 
backing up to 24 years of a�e. 

(281 8) F. F. V. asks : If 25 open gas jets 
are burning to the be.t arlvantage in a room 18 by 18 
teer., 81:d the same amonnt of gss is burnt in an im
proved gas stove, in a room the same t'lize,will the tem
perature register the .ame in both rooms. aud if so. 
why ' And if DOt, why ? A. There will be but little 

the singing noise that is heard on telegraph poles ? A. 
The noise is due to the vibration of tbe telegraph wIres. 
produced by the movement of the air. 2. Has alcohol 
eVer been frozen? If .0. at what temperature ? A. Al
cohol has been rendered viscid by low temperature. but 
never soltdified. 3. Can the simple electric motor be 
arranged to produce the electric light. and how? A. 
Yes. By u.ing a ca.t iron fleld magnet and winding 
the magnet and armature with No. 20 wire. 4. What is 
the best work on phy.ic. ? A. It would be difficult to 
say which is best. For the advanced "cholar. Daniel l, 
Ganot, or Deschanel can be recommended. while " Ex· 
perimental Science " i. suited to all interested in physics. 
5. Are the paper conductors In the simple Holtz ma
chine placed on the same side of the apertured disk. 
and next to the revolving di.k. when they are In posi
tion ? A. They are both on the side of the disk re
mote from the revolving plate. 

(2826) M. A. H. writes : What number 
complies with the following proposition : That If 5·7 of 
it. • +' be multiplied by 9·12 of 5-10 1>1 its ' y and then 
add 4543542399999'5227344295 to the product. and then 
extract tke 6 11' of the result, then divide hy 20 and add 
13 to the quotient. the final result is equal to 30 Y A. 
The easiest way is to commence at the bottom and work 
upward as far as possible. Thus 3O-13=17= the quo
tient last named. Multiply this by 20. giving 340. which 
by the statement i8 the 5th root of the sum of the long 
number given (454.'l542.'l99999.52'27344295) and of a certain 
other number. Then 34()1=454354240000(l. From this the 
given number must be subtracted. giving 0'4772655705. 
By the conditions 5·7�!X!l·12X5·IOX:I:!=0·477265.5705. 
The first member of the equation reduces to 225·840z1 
and the whole equation reduces to :1:3=1'78177813. 
Solving, preferahly by logarithms. we flnd :1:=2. 

NEW BOOKS AND PUBLICATIONS. 

ELECTRICITY IN DAILY LIFE. 
trated. New York : Charlps 
ner's Sons. 1890. Pp. xv, 288. 
$3. 

III  us
Scri b
Price 

The article� on electricity which have appeared in 
SCribner's Mouthly Magazine during the past year are 
here collected Into book form. producing a volume sim· 
ilar in its way to American Railways, produced by the 
Same flrm in the same way. The reputation of the 
autbors of this work and the choice of topiCS are the 
best guarantee of its excellence. The iIlu.trations are 
of the quality familiar to t.he readers of the ma�azlne. 
and are also v.'rv numerous and pertinent to the sub
jects treated. It forms abont as good a popular presen
tation of the sllbject as has yet been put before thc 
pul)lic. 

The flZustrated Amp1·ican.-This beau-
tiful weekly publication. which is now i •• ued in an im
proved form, 80 88 to bind mto conveniently tdzed vol
ume" for the l ibrary, continues to be of as flne quality 
as ever. The Issue for the week ending January 31 has, 
as openl"g "rliele. the Geo. 1. !'eney collect.ion of paint_ 
ings, with lin excellent portait of Mr. Seney. Many of the 
pictures of the celebrated collection are reproduced, and 

For which Leiter. Palenl of Ibe 
Unlled State. were Granted 
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Addin" machine, R. Corbin..... . . . . . . . . . . . .  . •• . . . .  445.240 
Adjustable chair, C. H. Knl"ht . .... . . . . . . . . . .. . . . .  44 •• 18:l 
A lu.rm. See Steam generator alarm. 
Amber, moulding. F'. ElI"e . . . . . . . . . . . . . . . . . . . . . . . . . .  445.285 
Amber mQuldina- apparatus. F. EIil&,e . . . . . . . . . . . . .  445.284 
Ammonia. apparatus for making anhydrous. P. J. 

McMahon . . . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441>.331 
Anti-rat.tler, nut lock. and thill support. com-

bined. A. J. Gldding . . . . . . . . . . .. . . . . . . . . . . . . ... . . 445,52, 
Awl, scratcb, F. PbllIp . . . . . • • • . . . . • • • • . . . . . . . . . . . . . . .  «5,:180 
Ax:. J. W. Carver . . . . . . . . . . . . . . . . . .. . . . . ... . . . . . . . .. . . . .  445,ltjO 
t\xle, car, H. N. Pomeroy . . • • . . . . . . . . . . . . . . . . . . . . . . .  445.I!l9 
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Baas. makinll. W. H. Kerr . . . . . . . . • . . . . . . . . . . . . . . . . . .  441>.:>29 
Bail lock. W. Boyer . . . . . . .  . . . • . . .  . .  . . . . . . . . . . . . . . .  445.4!l3 
Banjo. W. A. Todd .. . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . • . . 441>,:l85 Barrel cover. aample exhibiting, Heinz II; Hoff-

man. .... . ... . . .  . . . . . . .  . .  . . . . . . .  . .  . . . .  . . . . . • . . . . . . . .  445,524 
Basket carrier, A. Cleveland . . . .. . . . . . . . . . . . . . . . . . . 445,288 
Bath. See Vapor bath. 
Bathtub. K. Glas • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  445.814 
Bathing appliance. lnvalid'8, M. De Barr . . . . . . . . . . .  445.3,7 
Battery. See Galvanic battery. Secondary bat-

tery. 
Bearlnll for vehicle wheels, Bntl-frictlon, J. F. 

Morrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,877 
Beehive •• comb frame for. 1. M. Grubb . . . . . . . . . . . .  445.429 
Beer by means of cu.rbonic acid, apparatus for 
Belf."��W�H�il���
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Bell, electriC. J. F'. Wollensak . .. . .. . . .. .......... . ,�0.2!'5 
Belt guide and support. O. Sawyer . . . . . . . • • . . • . . . .  44.>,,182 
Bevel. A. M. Brown.... ... . . ... ..... . .. . .. . ...... .. . 445.520 
Bicycle attachment. W. Murray . .. . . . . . . . . . . . . . . .  44tf>.4f)2 
Billet conveyer. C. Pettillrew . . • . . • . . . . . . .  445.286 to 445.28il 
Billet conveyer, F. H. Treat . . . . . . . . . . . . . . . .. 446.200. 445.29'l 
Billet recelvinll table. F. H. Treat . .  . . . . . . . . . . . . . . .  '15,2\l.1 
Billet sbears. t·. H. Treat . . . . . . . . . . . , . . . . . . . . . . . . . . .  '45.:194. 
Billets. apparatus for stamping. F. H. Treat . •. . . . .  445.2\H 
Binder, I •. G. Rubel. . . . . . . . . . . . . . . . . . . . . . . . . . .... .  441>,851 
Board. See Kneading board. 
Boller. See �'tre and wire tube boiler. Steam 

boiler. 
Boller, C. E. Marston . . . . . . . . . . . . . ... . . . . . . . . .. . . . . .  445.473 
Boiler furnace. steam. �.,. G. Bates . . . ... . . . . . . . . . . . . 44fi,4l9 
Boilers. gHS beatinjil' device for steam, M. BoeCker 445.420 
Bolt f&8tenin� device, expansible, C. J. Phillips . . . 445.aa2 
Book. account. J. W. Garneau . . . . . . . . . . .... . . . . . . . . .  445.313 
Boot or shoe uppers. last for creasing. !C. C. 

Woodard . . .  . . .. . .. . . .... . . . . . . . ....... . . . . . . .  .. 4'5.:l6O 
BorinK and screw cutting machine, T. F. Ham-

mer . . . . . . . • . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  445.175 
Bottle wa.her. J. A. Hou.e . . . . . . . . . . . . . . . . . . . . . . . . .  445,408 
Box. See Letter box. 
Braiding machines, carrier or racer for. Grossen-

bacb &; Panhorst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445 •. 1I5 
Brake. See Car brake. 
Bridge. E. W. Serrell . . . .  . . . . . . .  . . . . . . . • . . . . . . . . . . . .  445.30'� 
Buckle connectlOo. A. Biesen . . . . . . . . . . . . . . . . . . . . . . .  445,4tH 
BUllgy wrencb, E. Nighswander • . . . . . . . . . • • . . . . . . .  44.5,48 1 
Button. �'. E. Hall . . .... . .  . . . . . • . . . . • . • . . . . . . . . . . . . .  4j5.b2S 
Button setting tool. J. F. Thayer . • . . . . • . . . . . . • . . . • . . 445.304 
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Can capping macbine. 1i\ Saunier ..... . ..... .... .... 445.477 
Car brake. G. M. Brill . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  441>,:lO7 
Car couplmg. FI.her II; Slye . . . . . . . . . . . . . . . . . . . • . . . .  415.50H 
Car coupling. O. �·Iohr . . . • . . . .•. . .  .415.:tl2 to 441>,246. 441>,�48 
Car coupling. L. L. �·ro.t . . . . . . ... . . . . . . . . . . . . . . . . . .. 445.279 
Car Iiluard, street railway. Wood & Fowler . . . . . . . . .  445,236 
Car. railway freiRht. J .  C. Kenney . . . . . . ... .. . . . . . . .  445.026 
CELr wbeels. machinery for forminlil. C. B. Beach . .  445.238 
Cars, automatic band brake for railway. lOIlJiI!l & 

II; Schiermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 441>.lR1 
Cars, drtvin.,; railway. B. S. Henninj[ . . . . . ... . .. . . 445,404 
Carbon filaments. manufacture of, Keen &; Haar-

mann . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . .  445.�74 
Carpet cleaning machine. J. L. Wagner . . . • . . . . . . . .  445.209 
Carrier. See Basket carrier. 
Cart. road, W. H. Fanning . . . . . . . ... . ... . . . . . . . . . . . . .  445,427 
Cash drawer and recorder. combined, W. Asshe-

ton .. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,48'J 
ChaIr. See Adjustable chair. Foldln" chair. 

Hummock chatr. 
Chart. time, E. R. E. Cowell . . . . . .... . .. . . . . . . . .. . . . .  445,�'92 
Check rower. A. C. Evans . . . . . . . . . .. . . . . . . . . . . . . . . .  445 •• 97 
Chopper. See Cotton cbopper. 
Cburn. L. A. Harper . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.2'72 
Clrcult controJler and alarm. Woolcott ll; Wilmott. 445,306 
Clamp. See Vise cll.mp. 
Clo.et. See Dry closet. Water clo.et. 
Clutch, friction, C. M .  Carhart . . . . . . . . . . . . . . . . . . . . . .  44.�.400 
Clutch. friction, O. �'Iohr . . .  ...................... 441>.24, 
Cock. Ilaulle. M. J. McCarter . . . . . . . . . . . . . . . . . . . . . . . . .  445.474 
Coin wrapper, W. 8. Gaile . . . . . . ... . . . . . . . . . . . . . . .. . .  445,445 
Coke. apparatuE' tor making. te. T. Cox . . . . . . . . . . . . .  445.:19" 
CoJlar fastener. horse. Helming, Jr., & McIntyre .. 4<15, 177' 
Comb. See Curry comb. 
Commutator brush holder for electric motors, G. 

H. Condlct . . . . . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  440.1)21 
Commutator pattern, P. F. Lenhart . . . . . • • . . . . . . . .  44.� •. �lg 
Compound engine. S. Wilcox . . . . . . . . . . . . . . . ... . . . .. 445.386 
Concentrator. S. Bertenshaw . . . . . . . . . . ... . . . . . . . . . . . 4tb.l5t 
ConnectinR rod. G. S. Heath . . . ... ... . . . . . . . . . . . ... .  445.102 
Connectinjl rods. device for rejil'ulating the throw 

of. H. Staple. . ...... . ........ . . . . . . . . . . . . . . . .  441>,:l2a 
Cordaa'e. machine for makina- braided, O. R. Van 

Vecbten . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . ... .  441>.256 
Cotton chopper. J. J. Barron . . . . . . . . . . . . . . . . . . . . . .  445,4til 
COUpJiDll. See Car couplinll. HORe couplinJl. 
Cuff fastener. L. A. NellrBVaJ . . . . . . . . . . . . . . . . . . . . . . . .  ",'.012 
Cultivator, cotton. J. L. Gnlnn . . ... . . . . . . . . . . . . . . . .  44;.n;J 
Cultivator. wlllklnll. S. E. II; J. Morral.. . . . . . . . . . . . .  445,186 
Cup. See 011 cuP. 
Curry comb. J .. M. Devore . . . . . . . . . . . . . . . . . . . . . . . . . .  441). 1fl5 
Cut-otT, conductor. E. G. West .. . . . . . . . . . . . . . . . . . 441\.510 
Cut-ont. S. Bergmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445 . . «-i2 
Cut-out. thermal. A. Barrett . .. . . . . .  . . . . . . . . . . .  . .  «5,21i 
Cutter. :"lee Pa.per cutter. 
Cutter hea� . rotary. C. I.. Goehrinl{ . . . . . . . . . . . . . . . . . 441>.ll.·1Ii 
Cuttle Ush holder. O. Vahle .. . . . . . . . . . . . . . . . . . . . . . . .  445.415 
Dental anodyne. J. W. J-t artiJlan . . . . . . . . . . . . . . . . . . . .  44r,,')!jF, 
nental bridlle work. Ill. 8. Call . . . . . . . . . . . . . . • .  , . . . . .  445.309 
net ector. See Pipe leak detector. 
Dillller. See Potato killJler. 
floor check. W. H. Broadhead . . .  . . . . . . . . . . . . . . . . . .  44r,.46� 
floor check. L. Rawdon.. . .. . ... . .. . . .... . . . . . . . . . .. «5.456 
Ooor hanger, R. D. Dirksen . . ... . . . . . . .. . . . . . . . . . . . . .  44a.·Hlfi 
noor haDger, E. Y. Moore . . . . . . . . . . . . . . . .. . . . . . . . . . . . "5.8.'>4 Door, lIIetaIlto, W. B. .KInnear . . . . . . . . . . . . . .  , , · . , , "  4t6.26» 

Door securer. P. Hise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.21S 
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Dryin" machine. J .  H. Lorimer . . . . . . . . . . . . . . . . . . . .  441>,226 
DU8t pan. C. OS. Chubb . . . . . . . . . . . . . . . . . ... . . . . . . .... .  �,278 
EIo{Jls, preservID£. A. Deisber . . . . . . . . . .... . . ... . . .. . 445.1U 
!!;Iectric cable, J. C. Reil ly .. . .. . . . . . . . . . . . . . . . . . . ... 445,2M 
ElectriC c�ble connector. S. Berllmann . . . . . . . . .. . . .  445.365 
Electric coll . coin-control led. �. J. Colby . . . . . . . . . .  445.220 
Electric connection for truck wiring, 8. H. Short.. 4Mt.47U 
ElectriC cut-out. S. Berllmann . . . . . ... . . . . . . . . . . . . . .  445.3fi:1 
ElectriC cut-out. J. S. Potter . . . . . . . . . . ... . . . . . . . . . .  4�.253 
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ElectriC machine regulator. dynamo, J. H. 
Holmes .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  . .  445.(48 

Electric motor. W. M. DreEskell . . . . . . . . . . . . .. . . . .  446,4�9 
Klectric switcb, CUi'.ter &. Armstron&, . . . . . . . . . . . . . •  «5.:,10 
Electro magnetic motor, N. Tesla. . . . . . . . . . . . . ... . .  446,�Oi 
Elevator. See Ice elevator .. 
Elevators. automatic door and lock for, A. Pon-

tius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.433 
End Kate, W8.ll0n, G. Evans . . . . . . . . . . . . . . . . . . . . . ... . .  446.161 
Engine. See Compound ena-ine. Steam en�lne. 
EngravInJt machine. pantograoh. G. Moulton . . . . . .  445,321. 
Evaporator or sirup pan, O. W. Rodllers .. . . . . . ... . .  j46.266 
Exhibitor. automatic. W. H. Rodgers . ... . . . . . . . . . .  «5.456 �'eed rack, J. C. Hurst. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441>,221 
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Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.237 
Fence makinll macblnes. reel for. G. Q. Adam •.. . .  445.296 
��ence PObt base, R. E. Poindexter . . . . . . . . . . . . . . . . • •  l45,198 
Fertilizer di.tributer. McLaurin II; Whitaker . . . . . .  445,189 
E'ertilizers, makinJl. W. B. Seal . . . . . .. . . . . . . .. . . . .  445.256 
Filter. E. M. I{night . . . . ... .. ... . . . . . . . . . . . . .  445.223, 446.224 
Filterinll sirups, apparatus. O. H. Jewell . . . . .. .. . . . 4'5.871 
Fire and water tube boiler. T. J. Reynold . . . . . . . . . . 445.301 
Fire curta.m, W. R. Monroe . . . . . . . . . . . . . . . . . . .. . . .  445.3.'l1 
nre Isolatin" apparatus, H. W. Johns, Jr . .  , . . . . . . .  445.a72 
�·ires. priminll machine for kindlinll. M. Hett ... . . .  445.261 
Fisbin" reel, A. B. Hendryx . . . . . . . . . . . . . . . . . . . . . . . .  445,40.' 
�'Iuid Ilraduatinll device, W. F. RIchard • . • • • . . . . . .  441>.2M 
ti'olding chl:tir. J. W. Bowen . . . . .. . . . . . . . . . . . . .... . . .  445.156 
Foldin" chair. J. G. Nicolay . . . . • . . . • • • . . . . . . . . . •. . • . .  445,1110 
li'rame. See W ire frame. 
Fuel feeder an,i separator, W. F. Cosgrove . . . . . . . .  445.390 
Fnmillating trees and other plants, W. B. Wall 

et at. • • .. • . . .  . .  . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . .  • . • • .  445,3'2 
Furnace. See Boiler furnace. SmeltinJl furnace. 
Furnace. W. A. Hatcber . . . . • . • • . • . . . . . . . . . • • • • . . . • . 445,249 
!lauge. See Pressure R'aUlle. 
Galva.nic battery. W. A. CrowduB . . . . . . . . . . . . . . . . . .. 4.a5,425 
Game. apparatufa. U. Gremln�er . . . . . . . . . . . . . . . . . . . . 44.5.260 
Garment stand. W. Vogler . . . . ... .. . . . . . . . . . . . . . . . . .. 445,208 
Gas. apparatus for the manufacture of water. T. 

S. C. Lowe . . .... . . . . . . . .  , . ' "  . . . . . . . . . . . . . . .... . . .  '41>,400 Gllte. See End lIate. Sliding Ilate. 
Gate. W. Cooper . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  4'5.848 
Globe. t imp. E. R. H:. Cowell. . . . . . . .  . . . . .  . . . . . . . .  . . .  445,893 
Gold and silver beariDll ores, machine for amalga-

wat�nll. Penny & RichardtsoD . . ... . . . . . . . . . .. ... . 4e,300 Governor, D. S. Henrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.5.178 Governor. preSfOure. J. P Stabler . . . . . .... . . .. . . . ... . 445.348 
Grate. boiler or stove. J. H .. Waterman . . . . . . . . . . . .  445,416 
Grindlnll machine. oval

h
R. Friede\ . .  . . . . . . . . . • . . . .  445,169 

Grinding milk A. Malsc . • • • • • • . • • • • . . . . . . . . . . . . • . . . .  445.227 
Guard. See ,--,ar guard. 
Guns. hand bold for. F. Nye et al . . . . . • • . . . . . . . . . • . . .  445.1 92  
Hammock cbair. R. Billeaux . . . . . . . . . . .. . . . . . . . . . . .  44;,492 
Hanller. See Door banger. Picture hanller. 
Harness. J. E. Fo.ter . . . . . ... . . . . . . . . . . . . . . . . . .. . . . .  445.428 
Harrow, French II; Bettendorf . ... . . . . . . . . . . . . . .. 445.44t 
Harrow and sod cutter, combined. J. B. Okey • . . . .  441>.flO7 
llarrow. spring tooth. F. Van Patten . . ... . . . . . . . . .. 445.324 
Harvester, corn. A. W. Butt . . . . . . . . . . . . . . . . . . ... . . . .  446,367 
Hay .hield and man�er, adjustable. Coffin II; Sboe-

make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  445,162 
Heatinll Rnd ventilati[]g buildinlls. D. Andrews . . .  44b.486 
1:1. eatinll apparatus. steam, C. Edgerton . • . . . . . . . . .  445,.'l96 
Heel trimmin" machine, C. E. Phillips . . . . . . . . . . . . .  445.283 
Heel trlrnminll tool. O. L. Noble . . . . . . . . . . . . . . . . . . . .  445.229 
Hinlle. !tate, J .  J. Wrl"ht. . . . . . . . . . . . . . . . . . . . ... . . . .  445,387 
Holder. Sea Bag holder. Commutator brush 

holder. Cuttle IIsh boider. Horse mane hold
er. Newspaper bolder. Pencil bolder. 

Horse heel expander. G. T. Chapman . . . . . . . . . . . • .  445,46.' 
Horse mane holder. W. Awbrubter . . . . • . . . . . . . . . . . •  445.485 
Horse.hoe. T. L. Tipton . . . . . . . . . . . . . . . . . . . . . . . . •. . . . .  445.481 

&�::.
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Ice elevator, 1.bell &; Gillett . . . . . . . . . . . . . . . . . . . . . . . . .  441>.525 
Indicator, J. L. Daw.on . ... .... . .... . . ....... ...... 445,271 
Ink.tand. E. S. Ratf.. . . . . . . . . ... . . . . . . . . . .. . . . . 445.200, '15,201 
Ineect powder distributer, A. M. Waddill. Jr . . . . . 445.m 
1nsole. J. ('. French . . . . . . . . . . . . . . . . . ... . . . . .. ..... . . . .  445.312 
Iron. See Sad iron. 
lrrillatin�. ll.llricu1tural implement for. S. S. Black 445.610 Joint. See Telescopic jOint. 
Joint for mechanical elements. G. S. Heath . . ..... 445,401 

���ad�:: ��
e
��f'!.l'.\�:kverbard . . . . . . . . . . . . . . . . . • .  445.441 Kneading machine. C. Sacco . . . . . . . . . . . . . . . . . ... . . . .  445.204 Knife and pencil sharpener. J . H. West . . . .. . ... . . .  445,212 Knife. See Pocket knife. 

Knittinll machine loop holdln2 mechanism, H. Brinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . 441>.'� KnittlDR' machine stop mechanism, F. Crawtord . . 4Ml,.a.66 KnittinK machine trimmer. W. 1£. Cahill. . . . . . . . ... .  445.42:-1 
Knob alarm attachment. door. 1'. Braden . . . . . . . . . 445,218 Labelinil machine, can, H. Albert . . . . . . . . . . . . . . . . . .  4(5.418 
Ladder. G. E. Nowland . . . . . . . . . . . . . . . . . . . . . . . . .... . .  445,.t5a Ladder and elevator, combined aerial. D. L. 08-

born . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . ... . .  445,198 Ladder, fruitpicker's ladder, W. Arnold . . . . . . . . ... .  445.487 Lamp. electric arc, J. A. Hayes . . . . . . . . . . . . . . . .. . . . .  445.176 JJ8mp shade. Curtis & Himrod .. . . . . . . . . . .. . . . . . . . .  445.259 Lantern. tubular. G. J. Gerber . . . . . • . . . . . . • • • • . . . . .  445.171 ] .amp. tubular, W. lU cArtbur . . . . . . . . ... . . . . . . . . . . ... 445 Lathinll. wife. P .. Mile8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 
Leads, crayons, or pencils. form of. H. P. Norton. 
Leaf turner. T. D. Holcomb .. . . . ... . ... . . . . ... .... . .  . 
Ledger leaf or sheet, C. M. Wilson . . . . . . . . . • . . . . . . .  445.4 17 
Lens grmdinll machine. W. Bausch . . . . . . . . . . . . .. . . .  445.349 
Letter box, Cat udal & Drolet . . . . . . . . . . . . . . . . . . . . • . . .  '15.4111 
Lifter. See Wagon bed lifter. 
Liquors, apparatus for treatiD2' fermented. W. H. 

Foye . . . . . . . . . . . . . . . . . . . . . . . . . • •  . . . . . . . . . . . . . . .. . .  4�.168 Lock. See Ilail lock. Nut lock. 
Lock, B. Edwards . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . •. . . .  445,501 JJock lever, P. Farwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.328 Loom. Cranston &. Wesson . . . . . . . . . . . . . . .... . . . ..... .  «5,395 Loom Jet-off mechanism, W. E. Sharples . . . . . . . . • . .  44.5.383 Loom temple. S. Hamblin.. . ... . . . . . . . . . . . . . . . . . . . .  415,336 Loom.. spool holding bracket for, O. W. 

Scbaum.. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  445,514 Measuring vessel. 1". D. Warnock . . . . . . . . . . . . . . . . . . .  445,483 Medicine. remedy for coughs. etc . •  M. E. Hess . . .. 445,'70 Metal l ic cylinders, device for scourin2'. H. 
Phillips.... . . .. . .... . .  . . . . . . . . . . . . . . . . . . •• . • • . . . .  441>.197 Metals. composition for treating the surfaces of. J. Meese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  '45.320 

Mill. See Grindinjil' mtll. 
Mouldinl' machine, W .  Zoeller . . . . . . . . . . . . . . . . . . . . . .  445,215 
Mouldimzs. etc . •  fabric for covering. J. D. Hipson. 445.434: 
Motor. See Electric motor. Electro-magnetic 

motor. 
�I owin� machine, J.  J. Courtney . . . • . . . . . . . . . . . . . . . .  441>.001 Mowing machine. E. Smit.h . . . . . . . . . . . . . . . . .... . . . . . . �.34; Nail feeder. wire, l I A.rtsutf &. Murphy . . . . . . . .. . . . .  445,3U 
Needle, ribbon, C. F. Hatbaway . . . . . . . . . . . . . . • . • . . . .  44,',316 
Newspaper holder. D. Wallner . . . . . . . . . . . . . . . . . . . . .  �b.434 
Non-conductimz compound, F. Sprinkmann . . . . .. . .  4-15.358 
Nut lock, G. C. Elliott.. .. . ....... . . . . . . . . . . . . . .  . .  445.166 Nut lock. F. B. Harvey . . . . . . . . . . . . . . . . . . • . . • . . . . . •. . 445.469 
Oil cup. C. H. Baker . . . . . . . . . . . . . . . . . • . • . • . • . . . . . . . .  445.00 
Ordnance. loadinJr, L. (}athmann . . . . . . . . . . . . . . . . . . .  4(5,899 
Ore washer. McLanahan &. Kirk . . . . . . . . . . .. . . . . . . .  i45,4;:K) 
Pan. See DUf:'t pan. 
Paper cutter and bookmark, combined. T. H. Perry. . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  445.196 .aper Uxture. toilet, S. Wheeler .. . . . . . . . . . . . . . . . . .  445.436 
Paper. machine for folding. pastinlZ', trimming. 

and coverinR' sheets 01', C. Chambers. Jr., et ale '45,(98 
Pattern. See Commutator pattern 
Pavement or 1I00r Iigbt • .  1. C. French . . . . . . . . . • • . . . "5.311 
Pen. fountain. G .  H. Jones . . . . . . . . ... . . . . . . . . . . . . . .  '45,817 
Pencil holder. J. 8. Shaw . . . .. . . . . . ... . . . . . . . . . . . . . .  445.118 
Photol<raphic apparatus. C. Pa.quarelll . . . . . . . . . . .  "5.2a2 
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Picture hanller, W. C. Tidball . . . . . . . . . . .. . . . . . . . . . .  445.:-105 
Pipe forminll machine. D. A. Ritchie . . . . . . . . . . . . . . .  .f4,s.m 
Pipe leak detector. A. H. Brown . . . . . . ... . . . . . . . . . .  445,4!l5 
Piping for pneumatic brakes. etc., flexible. P. C. 

I.awless . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . ... . . . . . . .  445.250 
Planter, .eed. J. J. Simon . . . . . . . . . . . . . . . . . . . ... . . .. .  '45,206 
Plaster. composition of matter for retardinJ[ the 

setting of. E. Watson . .. . .. . . . . . . . . . . . . . . . ... .. :. 4�,211 
PlasterinR'. st.ucco for. E. Olson . . . . . . . . . . . . . . . . .  .; . .  445,26' 
Plow, 1<:. A. Hollister .. . . . .. . . . . . . . . . . . . . . . . . . . . . : . . . .  '45.471 
Plow attachment. T. G. Tasker . . . . . . • . • • • • . . . . . . . . . .  445.267 
Plow jOinter . . J .  T. Bender . . . . . . .. . . . . ....... .. . . . . . . 445.281 
Plow wheel, J .  T. Bender . . . . . . . . . . . . . . . . . . . . . . ... . .  445.282 
Pocketbook. A. Y. Andrews . . . . . . . • . . . . . . . . . . . . . . . . .  "" .:'16 
�������
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Portable table, P. J. Bre.nan . • . • • • . • . . . . . . . . . . . . . . .  445,159 
Post ancho:. Stites II; lIal.ey .. . . . . . . . . . . . . . . . . . . . . .  441>.457 
Potato dlllRer. P. n. Smlt.h . . • . . . . . . . . • . . . • • . . . . . . . . .  445.206 
Press. See Printinll press. 
Pr�ssure gaUR"e, ,1 . McNeil. ... . . . . . . . . . . . . . . . . . . .  445.:\55 
Pressure reservoirs. head for • •  f. W. Hyatt.. . ... .. U" I80 Print.ing machine, ticket. G. B. Massey.. . . . . ...... 445.251 Prmting press. plate. F. H. Allen . . • . . . . . . . . . . . . . .  445,100 PrnninJl implement. J. SiebeL . . . . . . .. . . . . . . . . . . . . . .. 0&45.480 
Puller. See Stump puller. Pulp dillester, G. F. RUiBell . . . . . . . . . . . . . . . . . . . ... . . . .  �,1116 

© 1891 SCIENTIFIC AMERICAN, INC.



'citutifi c �lUtricJu. 
Pump. rotary, R. Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.318 
Pump. steam, Royce " Tutti! . . . . . . . . . . . . . . . . . . . . . . . . 445,412 
Punchinll holes in Jacqullrd carda. machine for, 

O. W. Schaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.340 
Rack. See �'eed rack. Inside Paa", eneh In ... rtlon _ _ _  "li cents a Ih,e. Railway. cable. G. W. Bo .. man . . . . . . . . . . . . . . . . . . . . . 445.157 Back Paae. ench Insertion . _ _  81.00 n l i ll e .  Rail way. elev .. ted. L. H. Goodwin . . . . . . . . . . . . . . . . . .  4-15.467 The above are char�es per �ate line-about eight 

OF 

Books on�lectricity . 
Railway rails from spreading, device to prevent. words per l ine. This notice shows the width of the line, G. Keeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.449 and is set in � .. te type. Enl<ravinlZs may head adver- A hernate Cnl'rent Mnchl nery. By Gilhert Kapp, Railway tie. II. 1.  Jell'ers . . . . . . . . . . . . . . . . . . . . . .  445,2H. 445.275 tlsements at the same rate per al<ate line. by measure- Assoc. M.l.C.E. Reprinted from the Minutes of Proceed-
�\\:�; u:· a?rid Yia�!���'jj: y: ·w"tisc)n : :  .

. : : : : : : : :  ::g:� ���fve!r a;��b\1�;�rorr�;�e a:::r�;
t!�e,rh

e�r�da���r�� Ings of the Inst. of Ctvi J Engineers. London, 1889. .  .:iO 
Rui�wagr�nCth���c:?�. ������. f�� .��������� . �����.� «b.b15 1D� to appear in next issue. P���:I�:�l��1�[

re,p�e����gft��1�1�1:c�i��:r��I�� 
�:�::'YN��':r� f�� .�I,:,:����� .�:.�: .������: . : : :  !!�� USE A DAM'- ANT WALL PLASTER :r' 1��Y:m1��: i��':,':t

�l';}�g. n£�n��g. ����� .1.��.$3.11i1 
Reei. See Fishing reel. 'I'his book treats both practically and theoretically 
�:���[o"r�l�

t
p�r,! t  �.b����: : : : : : : : : : : : .  : : : : : : : : : . : : :  ::g:� It is Ha l'd,  Ueue, and A d. ���i�I:N;';,C;r��t�}����lo�;:.':r�

nt Induction and the Alter-
Regulator. See H: lectric machlne regulator. Tem- besive. Does not check or crack. A rithmetic of El eell·icl ly. By T. O'Conor Sloane, perature rejlulator. It is impervious to wind. water, A .M., E.M., Ph.D. rrhis work gives Electric Calculations Revolver, double-action. H. Love . . . . . . . . . . . . . . . . . . . «5JlU and disease Jlerm8. It dries in a in such a simple manner that it can be used by any one ��<!;.ngs�:b��n�e���b:�N� • • • . • • . . . . . . . . . . . . . . •. . . . .  445.20.J few 

k���r�f w';a�;�r.
b�t

a
i������� having' u. knowledJle of Arithmetic. It treats of calcula-

Rubber. hand, R • .8. Fyler . . . . . . . . . . . . . . . . . . . . . . . . .. . . 445.369 use. Licenses Ilranted for the t�t';:rf�: fu�ri3lHe�:�:t:��:, �n���:��PI:�:�f:��:�ii'! Rubber, etc., power press for vulcanizing, J. F. nil, and selling. most practical series of tables ever published. It is ab-W. Dorman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.b.426 ADAMANT MFG CO solutely indispensable to the practical electriCian, as Rullnl< mach ine. paper. J •. S. Bigelow . . . . . . . . . . . . . .  445.518  Address 
• • well us to the amateur. Fully illustrated. 1891. . . . 81.00 
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��M8iineY: : : : : : : : : : : : : : : : : : : : : : : : : :  lli:� 309 E. Gen esee "t., Art of Elecll'olyllc Sepal'Rti o n  01 ['letnI8. By 

Saw, J .  Bowles . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,239 
SyrllCUlle, N . Y. G. Gore. rrheol'etical and practical. Fully illustrated. 

Saw S""lIe. J. Hanchett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.504 STEREOTYPING ', THE PLASTER AN D  8vo. cloth. London, 1890 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3.40 
Saw 8wwze, 1£. Hoag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «5.171l DYIlRlno. Row to make a Dynamo. A Practical SawinJ( machine, H. E. & A. F. Harreld . . . . . . . . . . . .  «5.506 Paper Processes.-Composition and preparation of the Treatise for Amateurs. Containin« numerous illustra-Saw tooth sW8Jle, J. B. Rhodes . . . . . . . . . . . . . . . . . . . . . •  '-i5.s;-J!J mould, the best alloys of metal and proper degree of tions, and detai led instructions for constructing a small 
Mcales, wa�on. L. G. Clawson . . . . . . . . . . . . . • . . . . • • • • • . "5,� �::�j.i��\�ri�fgb��g �r����������tg

l��inei�ou:i;r��t�� dynamo to produce the electric light. By Alfred Crofts. 
���::;'''Ji.�y �:����

e
(; "�" ·B':u;'h · . . . . . . . . . . . . . . .. . . . . . m'� tions. A paper of I<reat interest to every printer. By 12mo. cl. Londoo. Second edition. 1889. . . . . . . . . .  .80 

Se'vlll<e of cotton pile ",oods. ?tllddi"ioo·"' :ioii".:: «5:228 Thomas Bolas, F.e.S •• F.I.C. SCIENTIFIC AMERICAN Edi son a n d  his Inventions. Includmg the many 
Separator. See Steam separator. SUPPLEMENTS, "'''3 and ,..,.4. 10 cents each. inCidents, anecdotes, and interestinll particulars eon-
Sewioll machine cord!nll attachment. It" M. Baker 44.5.361 nected with the early and later l ife of the great inventor. 
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Shutter bower. R. I{. Walllnl< . . . . . . . . . . . . . . . . . . . . . . 445.210 Electric I,igbtlna. The Elements of Electric Llght-Shutter fastener, G. H. Burrows . . . . . . . . . . . . . . . . . . . .  445,.it16 H ing, including Electric Generation, Measurement, Stor-Shutter worker. J. F. Ne .. hal l .  . . . . . . . . . . . . . . . . . . . . . .  445,299 8e,01l 8a.... Catalogue d D· t ·b t·o B Phil " p  Atkinson A M Ph D 
Skirt form, '1'. I�eavis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.37f, Circul&r Free :��h�� of !�Elle��nr� of �tatie IElectricity.''' 'Contents'; 
8l1din� gate, W. H. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,16:1 SAwlJ.Lathe E of all our Electricity a Mode of Molecular Motion ; Alternate Cur-SmeltinJl furnace. cupola. C. Bahler . . . . . . . . . . . . . . . .  4�.;�1 Martiaera. Machine17. rent Dynamos ; Direct Current Dynamos ; Electric Terms 
��l�:::fl<

e i��.!.':.�.ds'i,��cJ'ieC8u�j,�:1l��0!�(j . it;:iv;"ii 445. 158 Mfg. Co .. 695 Water St . .  Seneca Falls. N.  Y. and Units ; Electric Measurement ; The Arc Lamp;  The 
device for. J. Duffy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.500 B'i�t�������� et�
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poOI cabinet. J '

I 
C. Kinreyci . . . .  ·Q · eli . .  · · · · · · · · · . . �.� VELOCITY OF ICE BOATS. A COLLEC. tratlons. 1889. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  S1 .IiO quare and beve • comb ne • A. . ase . . . . . . . . . . 4 ' .. tlon of Interesting letters tothe editor of the SCIENTIFIC 'I'his is " very complete work. and should be in the 

���.r.' aS��G:�::::�'r:�d:" Ch8l!e . . . . . . . . . . . . . • . .  445,161 AMERICAN on the questlo f th d f i b t d hands of all who have to do with electriC lighting appa-
Steam boiler. 'I'. Nesom . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.410 monstratlng how and wh';-Ott i; ���� t�es�

e da'}t'· sa'li ratus of any kind whatever. 
Steam enl<ine. W. Wril<bt . . . . . . . . . . . . . . . . . . . . . . . . . . . 445,334 faster tban the wind which propel s  them. llluBtrated Electricity. In Theory and Practice; or. the Elements 
Steam �eneration, apparatus for instantaneous, ��i��:�I���t�it:����: 

��4.tai;ii�el�oSri��fs:lF{g of Electrical Engineering. By Lieut. Bradley A. ��iske. 
H. F. C. Huss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.222 ..... had at this olllce a.nd from 811 newsdealers. U. S. N. 258 pages. and man v illustrations. 1888 . . . . $�.�0 

Steam I<enerator alarm. F. M. Ashley . . . . . . . . . . . . . .  445.488 "" Electl'lcity.  The A B C  of. An elementary manual Stea.m separator. C. E. Manntn� . . . . . . . . . . . . . . . . . . . . .  «5,472 giving in simple language a general outline of the I$ci-Stenci l. sand blast. Croskey /I; Ripley . . . . . . . . . . . . . . .  44.<;.241 The Sebast'lan May Co ence. 108 pages. with 36 il lustr .. tions. Wm. H. Meadow-
������{:�d'°��i��S��e' sam,,: Merro;': ',,; Saii� 440.411 • •  croft. 12mo. cloth. 1889. . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . 1i0 

boro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445,352 Improved Screw Cutting El ectri city in our Homes and Workshops. A practi-
Stove back. adjustable. T. T •• Bosart . . . . . . . . . . . • . . . .  445,421 
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Tabi:ble.
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TackinK machine. J .  P. Smith . . . . . . . . . . . . . . . . . . . . . . .  445,322 apparatus that are in use by outsiders, and not under the 
Taa fastener, Dean & Barnett . . . . . . . . . . . . . . . . . . . . . . .  445.,Ul Bupervision of electrical engineers. He appreciates that a 
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Barrel, Keg, Hogshead 
AND 

STAVE MACHINERY. 
Over 50 varieties mann. 

factured by E. & B. HOLMES, 
BUFFALO,. N. Y. 

Also a full line of Wood 
Working Machinery. 

T ::S:  :El 

J titutifi£ �mtri,al 
E STABLISHED 1846. 

TaUey ebeet, M. E. Stockwell . . . . . . . . . . . . . . . . . . . . . . . 445.508 eonnecting l ink is wanting between the electricity of the 
Tank. See Water tank. schools and the electrical eOl<ineering of practical life. The Most Popular Scientific Paper In the World 
Telegraph key. J. DO!llrett . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.442 Electrlcal lnstument Makina- fo,' A matell l· •• By Telephone. E. Noriel<a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.<;.475 S. R. Bottone. A practical hand-book. Cloth, 175 pages. 
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Only l1li3.00 II. Year, IlIclndlng Postaae. Weekl y  

Tl'stinl/: machine, recordiol<. T .  Uisen . . . . . . . . . . . . . .  445.476 Elec�:ic�lc�ul:�':.neJ' -¥��Ies }'or t�;' use g?(jm�ct��la�. 
62 Numhers a Year. 

�r��:[,' ia?!�i
l
: �ir��::�M: 'y: 'Ciimj,iieii::::::::: : : �� AI R eO M PRESS 0 R S ,  

and Eogineers. Revised and enlarl<ed. 498 p�es. 32mo. 
Tie. See Railway tie. Roan. Sixth edition. 1889 . . . . . . . . . . . . . . . . . . . . . . . . . . $2.�0 
'l'obacco. machine for treatinl< leaf. R. W. Coffee. «5,270 Electricity aDlI Maanetlsm. Elementary I,essons 
Tobacco smokmg mixture. H. Bingham . . . . . . . . . . .  445,438 in Electricity and Magnetism. By Sylvanus P. Thomp-
Tooth. artifiCIal. Palle & H100m . . . . . . . . . . . . . .  445,200. «5.2:11 MINING AND QUARRYI N G  MAC H I N ERY, son. 171 I l lustrations and 44 2  pages. 1 889  . . . . . . . . . . 8 1 .26 Track s .. eeper. W. H. Brll<l<o . . . . . . . . . . . . . . . . . . . . . . . 445.219 Electrical Dlcthm nry. A Dictionary of Electrical Tree prop. extensible, G. h'. Andrews . . . . . . . .  445,101 Ingersoll - Sergeant Rock Drl' l l Co. Word •. 'I'erms. ltndPhrases. By Edwin J. Houston. A.M., Trimmer. See Knittlnll machme trimmer. Electrichm of the International Electrical Exhibition. 
����g�r.;:�'rg'b��0�o�v�ii:I��IG·:L:8:iia:ies: : :  �� No. 10 PARK PLACE, N EW YORK. 

640 pages and :196 illustrations. 1889 . . . . . . . . . . . . . . . .  1!II�.�0 
Tub. See Bath tUb. Bend for Complete Priced Catalogue. wJr�� fe':-l;!:?������:���� �i
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����!fl��i�����r���p�e;.it:���iW.·ii: Patiie � : : :  �gj� enca involved in the defimtion, Rnd to insert when possi-
'l'ypewrltln.r machine. I�. E. Baker . . . . . . . . . . . . . . . . . .  4(5.152 ���n:C��;l �it�

h
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ed in 
�ypewr�t\nR mact!ne, � TW8�own . . . . . . . . . . . . . . . . .  m·= )UectJ'o.MOfOl"li!i, How lUade R o d  How UMed. By 
T�g::�itt�: ::�h:�:: C. ·SPi·ro.���� : : : : : : : : :  : : : : : : :  w,:a:� S. R. Bottone. A Handbook for Amateurs and Practical 
'l'ypewrlting machine. R. \V. Whitney . . . . . . . . .. . . . . 445.213 Men. Illustrated. 'l'his book was originally prepared 
��g::�U�� m�:��rne�; 'r��i��U1fr'ibbon" 'spooi 44:>,214 ��rg�r 
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TYP-::��ut�r;r t!��'h��'e��ver8e' movement aiiach� 445
.
265 m::;, c�1��6Cl�igd�n,al�. �� . :���� . . ��?� . ?� . ��5�i�20 

ment for. H. O. Hooper . . . . . . . . . . . . . . . . . . . . . . . . . .  445.406 Electro.Deposi tion.  A Practical Treatise on the Type .. rltinl< machines. type bar for. S. N. Gal lup. 445, 170 Electrolysis of Gold. Silver. Copper, Nickel. and other Typewriting machines, type cleaner for, W. S. Metals and Alloys. with descriptions of VoltaiC Batteries, Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . «5,519 Magneto and Dynamo Electric Machines. 'l'hermopiles. 

�:gg� �:}�,?Of3'r:;��.�e��:�o
k
n : .· : : : : :  : : : � :  : : : : : � �  m:m and of the Materials and Processes used in every depart-

Vaporizer and burner, hydrocarbon, T. A.  S3 PRINTING PRESS Do aU your own Fu���.o
f�.�e��:n

n
d��ewe::i� c:u�t�:��n .. ��:����:�:l:l: 

Lathrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,225 priotiol<. S a v e lurgy." .. The Art of Soap Making." etc .. etc. With Vehicle wrench. J. A. Miller. . . .  . . . . . . .  . . . . . . . .  Ub..sl • m 0 n e y. Ca t a - numerous i l lustratioDs. rj1hird edition. Revised. cor .. Velocipedes, manufacturin� pedal cranks for, F. lo�ue for two stamps. Kelsey & Co., Meriden, Conn. rected. and enlarged. London, 1889 . . . . . . . . . . . . . . . .  $3.:l0 Southard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.003 EI t I It ., E I B Ch I D d 

Thi8 widely cil'culated and splendidly Illustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravinJls of new inventions and discoveries, 
representinll Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry. Electricity, Telegraphy. Photography. Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete l ist of patents each week. 

Te"ms of SllbSCI·lption .-One copy of the SCIEN
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of thl'ee dol l ars by the 
publishers ; six months, $1.50 ; three months, $1.00. 

Clnbs.-Special rates for se"eral names, and to Post 
Masters. Write for particulars. 

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

MUNN & CO., 361 Broadway . New York. 
---0---

T H E  Ventilator, cap, J. Dellinger . . . . . . . . . . . . . . . . . . . . . . .  445,522 A CI��r�ncd 3'0mOprreh::s:�:erf��atis� on 8.ihe:prfn
sm
cl·

o
pl
n
es·. Vessels. etc., apparatus for applying sheathing to 

� 1 t £1 � the hulls of, �'. ljlwinl<. Jr . . . . . . . . . . . . . . . . . . . . . . . .  445.502 ft?�i�'��c:;:��na.r��f:��:;;�
n
I�!t�.r�����'N.�t':sF��ml:� cPt tu i t mtritaU �uppltmtt\t VeJsels, trOD clad or other. J. 11\ Hodgetts . . . . . . . . .  «5.341) I . f h EI t ·  l T d '  h k I Vise clamp. F. Krebs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445.506 P anatlon 0 t e ec rica erms use III t e wor . 1-

WaJ(on bed lifter sud wire stretcher, combined, l llstrated by nearly 100 Engravings, in 1 Volume. 12mo, 
H. W i lson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.437 255 pages. PrICe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $l .iiO 

W�on or carrial<e wrench. D. Cram . . . . . . . . . . . . . . . .  445,258 Electric Bel l s  and All A bOll t  Them. By S. R. 
Washer. Sae Bottle washer. Ore w8l!her. Bottone. A Practicnl Book for Practical Men. With 
Wasolnll machine, A. Ol<le . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,838 more then 100 Illustrations. 12mo, cloth. Price reduced 
Washml< machine. 8. J.  Stoke . . . . . . . . . . . . . . . . . . . . . . .  445,458 to. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  .liO Watch case pendaot. D. 11:. Grant . . . . . . . . . . . . . . . . . . .  445.172 I F.lecll'ic Lilrht Instnl l ntlons Bnd the Mnnoa-e. WatCh, stem wlndinl< .. nd settlnl<. J. Johnson . . . . .  «5.18'� THE LONDON ELECTRIC UNDER- m e n t  of A ccumlliator •• A Practical H.wdbo'!k by Water closet, portable, A. J .  Niles . . . . . . . . . . . . . . . . . .  «5.191 ground Railway. Description of the plan followed, SIT DaVId Salomqns, . Bart., M . . A., Asso,c. lnst. C. E., Water closet reservoir, W. S. Cooper . . . . . . . . . . . . . . .  445,424 methods of work, and use of the hydraulic shield. With member of Couo�.1 01 the SOCletY,of 'I elel<r!,pb Eng!-Water tank. portable. J. M. Sausser . . . . . . . . • . . • . . . .  4.45.418 

6 illustrations. Contamed in SCIENTIFIO AMERICAN neers and Elec�rlCtans, member of .. he A!ll.erlCan I�stl
�:l'J�ne::���w��nil��:. die fO,:: K;.eiii ·&· 1'iaig �ig:� SUPPLEMENT. No. 7 7 1 .  Price 10 cente. To be had at tute of ElectrICal Engineer •. Fifth editIOn, reVIsed 
Wheel. See Plow wheel. this office and from all newsdealers. and enlarl<ed. With 99 i l lustrations. 348 palles. 12mo. 
Wlodo ... S. C. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.3&1 ! cloth. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 .1i0 
Wire fastener and tillhtener. C. M. Klier . . . . . . . . . . . 445.;lSO Incllndescent Wlrlna- Handbook. With 35 lI Ius-
Wire trame. C. L. Betts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.155 tmtions aod S tables by �'. B. Badt. Inte First I,iellt. Roy-
Wires, device for tllZhtenlng. A. Newkirk . . . . . . . . 445.280 , Brands, Seals. Steel al Prussian Artillery. and author of " Dynamo Tender.' 
Woodworklnl< machine. E. H. G ibson . . . . . . . . . . . . . .  445 446 Stencil CuttlDg Dies. Handbook." "Bell Hangers' Handbook." 1889 . . . . . $ 1 . 00 
Wood .. ori<loa- tool. W. H. Johnsoo . . . . . . . . . . . . . . . .  445.276 Soap Moulds, Brass P" acttcal El ectricnl Measurement. (55 l11ustra-
W
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Vehicle wreoch. Stamps. etc. tions). By J. Swinburne. London and N. Y., l888 .. 81.,,� 
Wrench. E. C. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445.185 M. STUTZMAN, lallufueturer, 181 William St., N.r. th����U����pE!��t�';,i���

l
a!c�t��n'iec�rl��:fl�

e
a�� Wrench. J. B. Perault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,000 . all the necess"ry apparatus. By F. C. Allsop. With 

A XMAS H EALTH C I FT nearly 150 illustrations. 1889 . . . . . . . . . . . . . . . . . . . . . . . . $1 .21i 

DESIGNS. 
Altar. family. G. Shickluma . . . . . . . . . . . . . . . . . . . . . . . . . .  2(U92 
Buri,,1 casket. L. Stein. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 20.491 
Pot or jar. C. W. Meinecke . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,400 

TRADE MARKS. 
Cigarette paper. W. Demutb " Co . . . . . . . . . . . . . . . . . . . . 18.!dJ 
Coco ... c. J. Van Houten & Zoon . . . . . . . . . . . . . . . . . . . . . 18.!lO8 
()(lllee. New Orleans Colle .. Company . . . . . . . . . . . . . . . .  18.007 
Emllrocation, J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.00t 
Garments of silk plush resemblina- seal !kin. 

women's outer. A. 1£. Burkhardt . . . . . . . . . . . . . . . . .  18,009 
Lamphlack. G. L. Cahot. . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  18.899 
Medlcloe for inhalation. G. W. Mowry . . . . . . • . . .  , . . .  18.�2 
Metals. compounds for cleaninl< and poUshlng. W. 

<Exerciser Complete $5) 
Is BEST OF ALl.. CIRCULAR FREII. 

BOOKS: For "An Ideal Complexion 
& Complete Physical Development," 
3Q I\ls so cts. "Health & Strength in 
Physical Cultnre," 40 Ills 50 cts. Chart of 
39 Ills for Dumb Bells & Pulleys, 25 cts. 
Ad. JNO. E. OOWO'S Vocal & Physical 
i;:ulturc school, u6 Monroe St. Chicago ... ,=, .... '/.-=--

Prnctlcal E lecnlclty. A Laboratory and Lecture 
Course for First Year Studeuts of Electrical EnJltneering 
based on the Practical Definitions of the Electrical Untts. 
By W. E. Ayrton, F.R.S. Nearly 500 pages, and 180 i l lus-
trations. Third editIOn. 1888 . . . . . . . . . . . . . . . . . . . . . . .  8�.iiO 

Practicnl Electa'lcnl N otes and Definitions. 
-For the usa of EnlZineering StUdents and Practical 
ruen. By W. Perren Maycock, A.M. Inst. E. E. Second 
edition, revised and enlarged. 286 pages, with illustra-
tion •• 32mo, ro .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1."6 

Practical El ectrics.-A Universal Haud-book on 
:la��;���tt:!.r���bC�\8,�:;���S8, l�a���:g�, {it���:i'ri��� 

·PARABOLON MAliC LANTERN resistance- coils. dynamo-electrlc machines, fire risks, 
meHsutin�. microphones, motors, phonographs, photo-

0. . r ce .. . . . portion (If the " Third Series of Workshop Receipts." 
Ii��t�a��r�!J:���J���cr��� 185 pages. 12mo, cloth. 1800 . • • .  . , . . . . . . . . . . . . . . . . . . . .,,:J 

This Is a .eparate and distiuct puhlication from THE 
SCIENTIFIC AMER1CAN, but is uniform therewith in size, 
every number containinll sixteen large pages full of en
gravings, many of which are taken from foreign papers. 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN 8UPPLE�lENT is published week
ly, and includes a very wide range of contents. It pre
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Arts, embracing BiolollY, Geology, Mmeralo&"y, Natural 
History, Geography. Archreology. Astronomy, Chemistry 
ElectriCity, Light, Heat. MechanIcal Engineering, Steam 
and Railway Enl<lneertng. Mining. Ship Buildinl<. Marine 
Engineering, Photography. Technology, Manufacturing 
Industries, Sanitary Engineering, Agriculture. Horti
culture, Domestic Economy. Bioj<faphy, Medicine. etc. A 
vast amount of fresh and valuable information obtain
able In no other publication. 

The most important Engineering Works, Mechanisms. and Manufactures at home and abroad are niustrated 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, ".00 a year; or one copy ofthe SCIBNTIFIC AMER. 
ICAN and one copy of the SUPPLEMENT. both malled for 
one year for .7.00. Slnl<le copies. 10 cents. Addres •• and 
remit by postal order, express money order. or check. 

MUNN & CO •• 361 Broadway, New York. 
PUblishers SCIENTIPIC AMBRICAN 

---0-
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J. Ladd . . . .  . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  18.1105 
Mineral water, J. Mor2'an . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,901 
Nursery pt�ducts, including trees, plants. SCions, • 45 

P I $4" 00 phones • • torage and telephones. Beinl< the Electrical 

jecting Lantern Transparev.cies. B:r�e';.���?eS;"��� e�ltlc;�:'i-e;:;'
I
:J'�':.�

e·eJlrg?d-:
o
rtl; :�I�:�� r�V�:��.(f�hr

e�s:�I�� tlIustratioDs. '100 PH¥es. 1800 . . . . . . . . . . . . . . . . . . . . . . . 86.00 
THE SCIENTIFIC AIIERICAN ARCHIECTS' AND BUILD .. 

Oil or Lime I i�ht. Our Oxy-HlI- Tbe Electrical Engineer'. Pocket Book. Mod- BRS' EDITION Is iosued monthly. $2.50 a year. Sinl<le 
drogenJets and Oil Lamps /tre in ern Rules Formll ire T bles and Data By H R K copies. 25 cents. Forty large quarto pages. equal to and frUIts. H. A. Jones . . . . . . . . . . .  . . . . . . . . . . . . . . . .  18.911 

Polson for varml n . H8I!klo " Todd . . . . . . . . . . . . . . . . . .  18.910 
Po .... tler. fuses. caps. and other articles for blasting 

purposes. New York Powder Company . . . . . . . . . .  18,913 
Remedy for liver and kidney diseases, Harter 

Medi�al Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.903 
Table .. ar. technically known as fiat ware, W. H. 

Lyon. . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  18.9(16 
Tin and term; plates, Gummey. Spering /I; Co . . . . . . . 18.902 
Wblps. A. C. Barnes "  Co . . . . . . . . . . . . . . . . . . . . . .  18,89'1. 18.8\J8 

A Printed copy of the speCIfication and drawinl< of 
any patent in t.he foregoin� litlt or Rny patent in print loaued .Ince 186.1. will be furnished from this office for 25 
cenu. In orderina- please state the name and number of 
th'l patent deSired. and remit to Munn " CO .. 361 Broad
.... y. New York. 

CanadlRn Patent" may now be obtained by the 
InTeDton for any of the inventions Damed tn the fore
IfOIDIl Ust. provided they are Simple. at a cost of f,40 
each. If complicated. the co.t will be a little more. For 
run iDlItruetlOn. IIddreas Munn /I; Co .. 361 Broadway. 11- YorL Other fOrell!n PBteIItB IDaJ aI80 be obtained. 

terchangeable on a.11 our lanterns: 32mo, leather. London� 1800: . . . . . . . . . . . : . . . . . . . .. . .  : .8e
ln:t� about two hundred ordinary book pages : forming a SpeCial faciliUeson the premises 'l'he Eleen'le Rallwav. 259 pages, with iJ lustra-

l
large and splendid Magazine of Architecture, rlchl,. and Lantern SHdes. Mr.f}4�:d���[�����if�r�e1ir'gr��� tions. F. H. Whipple. 8vo, paper. 1889 . . . . . . . . . . . . 81.00 adorned with elegant plate.� in colMs, and with other flne 

seum of Natural Hi�tory, haEi charJle of our Slide Color- The Telephone. By Wm. H. Preece and Julius engravings ' illustrating the most interesting examples 
�n:';ct����ftOe�':(ler jrJ:' 'i:,(/O"(.f'rti]C"::. CorrespolI- MllI��·. ��:�: .�. ��������'. � ��I.���,:,.t.I���, .��.� .�1.t�6� of modern �rChitectural construction aod allied subjeets. 
16 Beekman Street, N ew YOl'k City, U. S. A. Voltaic A·ccn mulntol·. The Voltaic Accumulator. A special feature is the pre.entatlon in each number 

an elementary treatise. By Emile Reynler. Transl.ted of a variety of the latest and be.t plans for private resl-g POP SAFETY VALVE 
b\,WATER RELIEF VALVE 
Ut IMPROVED STEAM GAGE 

. . '0 STEAM ENGINE INDIOATOR 
S l n l< l e  lIel l « 'h l m e  \V bhtle.  and all Instrument. n.ed In connection with Steam, Air and Water. Sole Agents Jor Clark's lAnen .i'ire Hnsf,. 

NEW YORK. LONDON. 
GROSBY STEAM GAGE & V!LVE GO. r.�:��:e •• :: 

from the French by J. A. Body. 1889 . . . . . . . . . . . . . .. 3.00 dences, city and country. includinl< those of ver mod. Wrinkles In Electric 1 .Ia-htina. By Vincent . }' 
Rtephen. llIustrated. N. Y .. 1888 . . . . . . . . . . . . . . . . . . 81.00 erate cost 811 well 81! the more expensIve. Drawlngs ln 

pr Any of the above books promptly sent by mall, 
postpaid. on receipt of the price. by 

:DlE'C'N'lST c:I:t CO •• 

P u blishers of the " Scientific American," 
36 1 B roadwayp N ew York. 

pr Send. Jor our New and Complete OatalOfll't oj Boob. 
.ent tree to anll addreB8. 

perspective and in color are given. together with full 
Plans. SpeCifications. Sheets of DetailS. Estlma�s. etc. 

The elegance and cheapness of this magnificent work 
have won for It the Larae.t Circulation of any Archi. 
tectnral publication In the world. Sold by all new.deal
el'!!. $2.50 a year. Remit to 

MUNN & CO •• Publishers, 
361 Broadway. New York. 

© 1891 SCIENTIFIC AMERICAN, INC.
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CHARLES T. DAVIS. 

A Practical Treatise on the Manufactu re of 
:!1';,kMDrr
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Clay Bricks. also Front. Hand Pressed. Steam Pressed, 
Re-Pressed, Ornamentally Shaped and Enamelled Bricks, 
\!'';!'��fi.i�:�oJl:'lfJ�:�'kf���t��;:�&'rt':.�1i�W� 
Tiles, Flooring Tiles. Art Tiles, Mosaic Plates, and Imi
tation of lntarsla or Inlaid Surfaces, t�ether with En-
�r��nu

n
Gr�!r.�

h
�c�t.<;'�!':t?rii�rJe�8�n��;��� 

tions of the M.ost Modem Machines, Tools, Kilnst and 
Kiln Roofs nsed. By Charles Thomas Davis. SeCond 
fv��'O�rt�������:. ��

i
.���: . . �� ��:����: �ll!'::' 

A Trentlse on Steam Bolle.' Iucrustatlon . and 
Methods for Preventing Corrosion and the Formation of 
l'n,,:!� .  u������

le
3v�: n;;l�e . . ������� .�y 

. . � .sEa'O 
'1'he lURnufneture of Leather.-Belng a descrip

til}n of all of the Processes for the Tanning, Tawing, 
Currying, Finishing, and DYeing of every kind of Leath
er ; including the varlou. Raw Materials and the Meth-
��� f:l� �;:.!if.

i
��

n
f��:ra��n��;,�����°i:it�':���t 

IIgent and Profttahle Prosecution of the Art, with 
�r�\�s �g�:;

e
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and 12 Samples or Dyed Leathers. 824 pages. 8vo. 
PrIce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10.00 

Of��: v�J�n�ff.���!:'ec:f f�raf��·F..t��tl�:.
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engraVings. 608 pages. 8vo. Price . . . . . . . . . . . . . . . . $i.oo 
IT The above or any of our Books sent by mail, jree oj postage. at th£ publication prices,to anll address f,n th£ world. 

Ojr?f[.s{ll;:"s;r::.t���n:t'��"nJ��J���'1o�bl:ao;.IIO:::e�� 
will applll. 

IT OUr new and rel,lsed Oatalogue oj Practical anuJ Sci
t'ntijlc Books, 87 pages, 81'0, and OU1" nther catalocTue8. the whole coveri!'Q every branch oj Science applied to th£ Arts, 
=,{[�h'o

n�ef;;�z.�� !:tt't.nK18on��':'�1I part oj the 
H E N R Y  C A R E Y  B A I R D  It. CO.,  

INDUSTRIAL PtrnLJSHERS, BOOKSELLEBS &IMPORTEBS 
!!il 0 Walnut St. , Philadelphia, Pa . . U. S. A .  

THE LITERA.TVRE OF 

'The Texti le I ndustries 
JUST READY. 

A New and Compl ete 1 ,lst of .he LeRdlng "nd 
l.n te8t Book s on Bleaching, Dye StUll. and Dyeing, 
Cal ico Printing. Cotton and Wool, and Votton, Woolen, 
Worsted. and Flax Manufacture and Machinery. Weav
ing, DesiRninlil'. Sizing, the Harmony and Contrast of 
Colors, etc. 

IT Sent free. U'luj free oj posrage to anll one in anll part of the wO" ld who wUlj1Jh'll18h 1t8 with h18 address. Also 
IT Our new rewed Descriptive Catalogue of Practical and SCientific Books. 81 pat;' 81'0, and. OUT otMT Catalogues. 

�:ts�:.a�� f';!�e;;.:1 j;'ie'7t po�= t''/ a�= .(:tE�dp�';f� 
the world who will jum18h h18 address. 

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

810 Walnnt St., Philadelphia, Pa., U. S. A. 

HOW TO MAKE DYNAMO·ELEC'fRIC 
Machines.-By Geo. M. Hopkins. WIth drawings to scale 
and ful l directions for constructing dynamos of different 
8izes. The small machine is intended tor experimental 
purposes. Will heat from " to 6 inches of platinum wire. 
produce the electric lilitht, decompof!e water rApidly. 
magnetize steel. ring a la.r�e gong, �ive powerful shocks. 
�f:�:�
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1 6 1  and � 99. Price 10 cent. eacb. Tbe I"rller ma-
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pound wound machine. Can be run tor a short tIme by 
two or four men. Requires one horse power for con
tinued runhing. Begt engraVinjiC8 of dynamo ever pro
duced. Detai ls of every part shown. Windinll of arma .. 
ture and field mAgnet plainly illustrated. Any intel .. 
ltg-ent person with the aid of these drawinjZs and instruc
tions may make useful. durable. and e1fective mnchines. 
Contained in SUPPJ,EMENT 600. Price 10 cents. 
M UNN &; CO .. PUBLISHERS. 361 Broadway, N .. w York. 

C.4.ST:J:]SfGrS 
and MATERIA LS for 

8 and 16 Llllht and HHnd-Power 
DYNAMOS. 

Simple and Parkhurst Motors. 
Large plu�f

n
e
ll
b���::� for run

Zinc and Carbon Plates. 
Send stamp for Catalogue. 
PALMER B ROS., 

Mianu8, Conn. 

ELECTRO MOTOR. SI MPLE. HOW TO 
maKe. By G. M. Hopklns.-Descrlpt!on of a small electro 
motor devi�ed and cl)nstructed WItb a view to assisting 
amateurs to make a motor wnicb might be driven with 
advanlage by a current derived from a battery, and 
which. would have sutllcien!i power to operate a toot 
lathe or any machine requirinR' not over one man power. 
\\ ith 11 ftgnres. Contained in �cn�NTIJ!'IC AMEItICAN 
SUPPLK'' ';NT. No. 64 1 .  P,ice 10 cents. To be bad at 
this omce and from all ne.".sdealers. 

l a t � n t � .  
An deutsche Erfinder. 

Die grosse nnd thiitlge Klasse der deutschen Erftnder 
In den Vereinigten Staaten machell wir besonders darauf 
lIufmerksam, dass unsere Firma dnrch ihre Verbindun
gen mit Washington und den europiilschen Hauptstiid
ten, besondere Vortbeile znr Erlangong von 10-und aDS
landiBchen Patenten bietet 

Jeder Erftnder\ gleichviel welcher Nationalitit ang'" 
hilrig, 1st durch die liberalen Patentgesetze der VereiDlg
ren Staaten zuml'atent.chutz fiir Er1lndungen berecht,igt . 

Unsere Firma 1st berelt, gestiitzt aut eme 45 jahrige 
Erfahrung, deut.ehe Erftnder jeder Zeit zu berathen hnd ihneu behiill1ich I!1l sein zn miissigen Praisen rasch 
ond piinktlich Patente zu erlangen. ' Unsere deutsche AbtheiIung ",ird von fiihigen deut
·chen Ingenieuren geleitet welche in der Office mit per
lonlich vorsprechenuen Erftndern direkt verkehren, und 
Rath und Allskunft gebon. - Un sere weltbekannte und 
popular gebaJtene Zelt.chrift der .. Scientific American" 
hesprleht In ihren Spalten die hedentenderen Erftndun2en 
der Neuzelt Elne kurze Beschreihung von Erftndungen, 
die durch uns patentirt werden, geben wir unentgelt:ich 
m unserer Zeit.chrift 

Corresponden" In deutscher Sprache erbeten. 
Pamphlet. In deutscher Spraclie, iiber Patente wlrd auf 

Verlangen frei zngeschlckt. 
Man adressire : 

MUNN & co., 

Jeitutifi c ),mtrieau. . ' ) 93 

� c::S�.0.���. PcERFORATED �ETALS - M I N I N G  SCREENS, 
�, -'-.S..�1� C:: O A L -' O R E  S E PARAT O R S ,  REVOLV I N G '" SHAKING S CRElNS 

• I� J I G S  & STAM P  BATTER IES , ' , M I LL I N G ,  M I N I N G  MACH I N E RY , � ___ __ Ji _ _ HARRINGTON & KI N G  PERFO RATING € .CH I CAGO .  
-----------------,- ' -,---- , 

NATZONAL ....... RANK S  THE HIGHEST '  

..,.. .... :m:m ... _ 

Endorsed by the best Enllloeers. 
- ....- ..... CHALM E RS ' S P E N C E  CO, 

TUBE CLEAVER Ollire. A9 Liberty Street. .. _________________ ............ _ a Works, 4J9425 E. Eighth St . •  New York --, ,------ -,----- - . 

U Improvement the order of the age." 
THE SMITH PREMIER TYPEWRITER 

Important 
1fln��

e
E.����ial Features greatly perfected. 

The Most Durable in Alillnment. 
Easiest Runntng and Most Silent. 

All type cleaned in 10 seconds without soilinll the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

Send for Catalogue. . 

NEW VICTOR, No. 0 
Dynamo 

fo�'i:'�fA',�I�':,"r 
b
;r�i����' pra�\�I1� Gives a current of 10vults. Runs6 

gallons of solution. Price, 
comp lete. �. IT See 11-
Ius. notice in Sci. Am. Aug. 
9th. p. 8ll, Complete sets of 
ElectroplattnjiC A ppurutus. 
Send 20. stamp for i l Ius. 

catalollue. ']'HOS. H ALL, 19 
Bromfteld Street, Boston, Muss. 

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

SEWING MACHINE MOTOR FOR AMA
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r
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e
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of
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sufficient power to actuate a sewing macbine. With 11  
engravlnjls. Contained in SCH: .'\ TI1!'IC AU F- lU CA N  
S , ' ' ' PL>:MBNT, No .  "7 �9. Price 10 cent •• To be had at 
this omce and from all newsdealers. 

GRSOLIJE EJGIJES 
SMALL, BUT H UST LERS. 

A. 6 x 7 inch Engine, weight 800 lbs., 
runs 100 feet of shafting and ma

chinery for twe nty machinists on 6 
of gasoline, costing only 

cen ts per day. Write for par
Mention this paper. 

Van Dnzen Gas & Gasoline Engine Co. 

ICE-BOATS - THEIR CONSTRUCTION 

�r�:,'t=�;:'��k V��� �����v�g
r
:,�.:'!'!i�e��d� 

construction. Views of the two fas�eBt ice-s"fHng boats 
used on the Hudson river In winter. By H. A. Horsfall. 
M.E]' Contained in SCIF."'TIFIC AMEIIICAN SUPPLF� 
KENT, 1. The same number also contains the rules and 
regulations for the formation of Ice-boat clubs, the oall. Ing and management of Ice-boats. Price 10 cents. 

N'OTICE. 
Manufacturers desiring to add addltion,,1 busines8 to 

their foundries will Hnd a "ood P!!I!nll article In the 
Landis PRl eot !'Iitealll Bud Hot Wale.' Radiator. 
Are simple and cheap to construct. 

Mt. Penn Stove Works Bay : Reading. Pa., Ju11/ 31. 18\10. 
�:t� 'fl:.IYI'Ld::ml:"lfaifJJ":r':'j-;'»;1,. 'l:!%f t't:r: =:;��� "'we found them to give entire sat18jaction lUI to heat4mjJ qualities aM durabilitl/. Mt. Penn Sto"e lVorks. J. Alli
son Or!l Supt. For furtberY!lrticulars, terms, etc., ad. 
dress .... LANDIS &; HAVERSTICK, Lancaster, Pa. 

PROPOStlLS. 

p
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uary 12. IB!ll.-Sealed proposals. in triplicate. wil l be re
ceived <It t�i8 office until 3 P. M. 'l'hursday, }i'ebruary 12, 
1891. for bUilding coffer dam. excavatin� lock pit. pHvlnM 
bank, and constructing lock No. 2. Cumberland River, 
near Nashville, 'l'ennessee. Bidders are invited to be 
present at opening of the bids. The United States re
serves the rlllht to reject any and all propos"ls. The 
attention of bidders i s invited to the Acts of Congre88 
approved February 26. 1885. and February 23. 1881, vol . 23, 
page 382. and vol. 24. page 414, Stlltlltes at Large. Speci
fications Hnd blank �orms for proposals will be furnished 
on application at thiS office. 

J. W. BARLOW, Lieut. Onl. of Engineers. 

Inventions Developed, 
Experiments made, investigations fur
thered, etc. We have a machine shop 
adapted to all such work, with first-class 
men and facilities. Primer to send. 

THE JONES BROTHERS ELECTRIC C o .  CIN'TI , O. 

LIGHTNING WELL -SINKING I.CHIIERY luuraCrUIEIS. Hyrdaullc, Jetting, Revolving, MesIaD, �do���gi�=�:�� engravings, Earthf. Strata, DeteimJ. Dation quality water, mailed,26e. The .lDlerie&a We lu�'!,tsm. [ 11 A 13 S. Caaal 
81., Chl_ or. 

l DaUu, T_ 

E
' A ' - I< E S N E W Ik S E C O N D H A N D -

A ' B O U G H T  S O L D  A N D  � .. G E D .  
� lL M v P E WR I T E R,  A l C :')' R E N T E O '- c+- · \.�c.f'.£. 11 PEWRI11 R S VAT/O NAI. T E X C H A N G E  AN -{ W H E R E  I N  �Y /cc' �)"' )"� 1 I Jr - - , T H E  U , S , G E T O\j f\ P ?- -. 'C .L  , 200  LASALLE ST  CHICAlO . N E W  ,ATA LQG o E  O N  A P F L I CAm'. 

OIL WELL SUPPLY CO. Ltd. 
gl ... 92 WA'I'ER STREET, 

Pllt8burgb, i'n. ,  
�I anu

. 

facturers of everytbin" needed for 
.A. :ELTESZ.A 1'11" "11V :IiILLIiI 
for either Gae. Oil, Water. or Mineral Tests. Boilers. Engines, Ptpe, 

CordRjle, Drllllnl( Tools. etc. 
Illustrated catalogue, price , 

lists an
o
� �:g���L sheets 2lI�t;j!if 

ARTESIAN 
Wells, Oil and Gas Wella, drilled 

B IT Bores SMOOTH
. 

ROUND, OVAL, and "'QUARE HOLE!'I. Mortlslna Core Boxe., I!!!!!!:::=======!!!!!_II etc. Invaluable to Carpenters. Cabinet and Pattern Maker •• 
� . " _ Higbest Award, Send �.OO for set ('" to 11-8). In neat case, or 

BRI DGEPOR T  GUN IM�L�M'1��e �Ii;.:"
ailed free 

'iii\��l���
ei�!:;, New York. 

:r=������� 
:m��"J'!���y,� 
able Hone Power and Mounted Steam Drilling Machines for lOOto 
IIOO ft. Bend 6cents torlllustrat.ed 
catalogue. Pierce A I'leelan 
�1s::'�e�r��e�V:���rt· 
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Samp
-i\'IiIEYJl:c'iK�Ii.�'lr.ER co., Detroit, Mich. 

Ox...4.�::EE"S Ventilating and Drying 
F A N S. 

Running. A (l j  u s t a  b l e  
self"����fo 

B
::r

J�::: ....OO , ... UUUI" Press �Ol1' for Wool 
Washing and Machine •• 

G EO. P. CLARK, Manuf. 
Box L. Wlndoor 

N U T  TA P P I N C  BLUE PRINT Paper, SU
f. 

.. rlor Qualit;� 
MACHINE. Pho�::J�Er 1��til�,rJ'� .. e". 

D U R R E LL'S P AT E NT. T. H. McCOLLIN &; CO., lOOO Arch Street, Phiiadelphill. 
No? � �l'lnei � l�., f sP�<]les. 

.. 2 " 'fIX) " S .. 
Capacity of '7 !plndles, 8,000 pcr 

10 hours. 
AcIrnowledged to be an Indispeu .. 

ablp to,,1 M .. nufactured by WM. H. I,OCK. 
Buffalo, N. Y. 

s�U!P!eJ!rm�!{'}J'!d
S 

Mo.r." ta��aP;;�h::l����':lr�ork 
Small Machinery, �Ovelties, etc., man

ufactured �.Y. special contract. 
New York StenciI Wks., 100 Nassau St., N.Y 

--------------------- ON GAS EN GI N ES. - A  VALUA BLE 
r C E - H 0 U S E  AND REFRIGERATOR paper by E. Delnmare-DebouttevllIe, touchiDll' upon tbe 
Directions and Dimensions lor construction with 

• I blstory .,!f lias m�,tors In general. and describing in de
I11nstratlon ot cold house for preserving frnlt f::'':: I tail the Simplex. en"lne Invented by tbe autbor and 
season to seaBon The air i8 kept dry and pure th h Mr. l\I a landln. With 2.� tigures. Contained In SCIF.NTII/IC 
out the year at a'temperature of from uo to 360 ro8g • AMKR1CAN SUPPLEMENT, Nos. "7 1 li  and "7 ]  6. Price 1 0  
talned In SC'IBNTD'IC AMERICAN SUPPLEMENT No 1 i'�' cents each. To be had at tttis office and from all neW8-
PrIce 10 centa. To be had at this ofIIce and of all ' new': -d
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dealers. I 

� A LA N S O N  CARY -----------NGS p .\' , ; ,  T i' R F �  'J f /... SPR I ' ,)� 
I ' e  F' L AT ST££ O F  EVERY � ESCR1PT l ON  

2 4 0  & 2 4 2  W 2 9� s r  N E W - Y O R K  

FOR SALE Valuable Patent on 
• ���'::�� fu��C��s'7: 

Address for particulars. John Betz, Jordan, Minn. 

PARTI E S  DESI R I N I  MAC H I N E RY 
for Manufacturing Chslr Cane will please address 

A. A. SMITH, Leominster, Mass. 

FOR SALE A SMALl. STOV E  lt C l U N D R Y  
• This 18 worth InvesUllating. 

Address A. W. F .• Box 773, New York City. 

T� Scientifi c A merican 
PUBLICATIONS FOR 1 89 1 .  

The priceo of the d ;!lerent publications In  the United 
Statee. Canada, and Mexico are as fol lows . WANTED. �r1��r':-!e'�l

t
:S�

or
B::t\:�; RATES BY MALL. 

catalo�u��
to

illr'g.r" (1��. s�rp
t��'i E�y���.

c
�e�

x
'Y"t;:: �:: ��::��::� !::�:�:� �:����;,.e���;::�ly), �ne $3.00 

$1 0 CA SH :,.n
d
l
tx'i."::n:;,n:n�f. 

t
�
l
i�t"����! W "A.�;!;�ll·-I�rt�r r.,

rs�:ch��i3�:li:'k�lh.����t Tb:;:��ntiftc American, Spanish Edition (monthly) 6.00 
==0 ';'e!�:' ���ho�

sr�e1g:,�te�uc:�;: U. S, Coast and Geodetic Survey, Washington, D. C. one year, • . . • • • • • • 3.00 
ban properties in Tacoma, Wash., on the The Scientltlc American. A rchitects and Builders 
line of street railway connecting two 5500 Wanted to build best Dumping CRr ever in- Edition (monthly). one year. . . . • • 2.50 

flourishing cities. Price of lots. $100 ; vented. Addres!, Drawer D.We.t Point,Miss. COMBINED RATEE'. 
corner lots, tl2.l). Write for InapB and particnlars. A -----.. ----- The S

C
lentlfic American and Supplement, 17.00 

tWr::�g�����
i
O��:����.P����i�:iJ���t1���T i���: PLIYS =�b�=��':: The Sctentific American and Architects and Build .. 

E. N, OUIM ETTE, 1316 Pacific Ave . ,  1 acoma, Washington. loP-e rne:T.8.D .... t8OlI.Ohlcaao.w. ers I£dltion. . • &.00 

i�����;;;;;����;;;;;������;;;;;;;;;;;;;=;:;;;�����;;;;;;�;;;;;��;;;;;�;;;;;;;;;;;;;.;;;;;;�;;;;;;;;;;;;;;;;. The Scientific American, Supplement, and Archi .. 
tects and Builders Edition. . • . • • 9.00 

PROGRESS MAOH1N E "WORKS, Proportionate Bates for S1a: MonthB. 
.A._ � F _ EEO'"V\TN. Th'8 includes postRjle, w."ch .... e pay. Remit by postal 

44 Park. Pl.ace. ]Sf. 'Y. I}r express money order, or draft to order ot 
M U N N  &; CO . . 361 Broadway. New York. 

© 1891 SCIENTIFIC AMERICAN, INC.
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�b\)ertigement9. 

Inllide Pall'e, eaeh insertion - - • _ "Ii cents a line 
Back Pall'e. each insertion - - - • 81.00 a line. 

The above are charl!es per aJrate hne- -about eillht 
words per I inc. 'l'his notice shows the width of the line, 
and is set in RJlate type. EnJlravinfl8 may bead adver. 
tisements at the same rate per agate line. by measure
ment. as the letter press. Advertisements must be 
received at publ ication olllce ... early as Thursday mom· 
IIUl to appear in next iS8ue. 

Victor Bicycles I 
For the season of '91 we have ex

tended our line to include Machines 
of many more styles and prices than 
heretofore. Having any interest in 
Wheels, y ou will surely want to see 
our Catalogue for '9 1 ,  which will be 
freely mailed on application. Ready 
in February. 

OV E R M A N  W H E E L  CO. 
Makers or VICTO R BICYCLES, 

BOSTON. WA SHINGTON, DENVER, SAN FB.ANCISCO. 
Olllce and Factory, Chicopee Falla, Ma8s. 

J E N K I N S  B R OS. V A LVES ! 
.J KN K I N ";  BROS .. 71 John St., N. Y.; 10.> Milk St., Boston; 21 North 6th St., Phila., 54 Dearborn St., Chicago. 

POPE MFC. CO. ,  n FrankBn Street, BOSTON. Bruck Jroaoe.: U Warren 8t.. DW YOlI.B:. 1111 Wabula 6ft.,. CIIIIOAGO. PIlCtol7. BBWOlm, oon. 
USuallJ: STRAIGHTWAY 

C��e��:' '' by usinll the COMPTOMETBR. 
Saves 40 per cent. of time. 
E n  t i r e  r e l i e f  from mental 

VA LV E S  
have a Wheel Handle. but the 

Bandy has a Lever, and is more simple. 
compact, and consequently better. It 

Is the Common Sense Gate Valve 
for steam, water, gas, oUs, etc. 

WRITE FOR COltPLETE CATALOGUE. 

The Lunkenheimer Brass Mfg, Co. 
strain. Adapted to all com
mercial and scientific compu
tations. Send for circular. 

FELT '" TARRANT MFG, CO" 52-56 I l linois St., Chicago, 

PA'l'ENT 8AN D  PAPER BLOCKS for carpenters, 
cabinetmakers, painters, artisans, woodworkers in gen
erW. The latest tool out, and the best and fastest sell. 
iop: tn the market. Agents wanted in every City. tOWD, 
and vil lage In the Union. Sample, with terms to agents, 
50 cents. Address T. L. PREVOST. RaCine, Wis. 

STEEL NAME STAMPS, STEEL 
Fil'[ures, Alphabets, Burning 
Brands, and LOll Hammers, 
Printing Dies, Brass SiIlDS, Door 
Plates and Seals. 
B�tls�:� &St�7:fe�<:'rI;,��o. 

I ll · I "  E. 8th St •• Cinci n nati. O. 

THE DAIMLER MOTOR 
THE DA IMLER MOTOR CO. 

is prepared to furnish I ,  2. and 4 Horse Power 
GA"; or PETROLEUM MOTORS 

for all Industrial Purposes. .Full'y illustrated catalol/lU 
ana price Ust on application. Motors In operation at 
Works, Stelnway. Lonl'[ Island City. 
Oftlce. 1 1 1  East 1 4th ";treet, New York City. 

Steam! Steam ! 
Qual ity H igher, Pr ice Lower. 

For Strictly Cash, Complete Fixtures except Stack. 
2·Horse Eureka Boiler and Engine, - $ 1 45 
4· " " " " . . - 225 
Other sizes at low prices. Before you buy get our prices. 

B .  W. PAYNE & SONS, 
Drawer 1i8. ELMIRA, N. Y. 

The moot Saeeeoan.1 L.hrl ... tor f'or Loo.e Pulley. In u..eVAN DUZEN'S  PATENT 
SE PU LLEY O I LE R  

Higbly TeOOmmended by thOle who have 
used them for the put. rour yea.... Price. 
very reuonable. Enry user of ma.cbin· 
ery .hould ha •• our " CataloruO Ko. 66," aent free. Mention thi. paper. 
T A!I DUZBN .. TII'T. a..Ia.au. Oltl., 

SAWS Wanted 50.000 Sawyers SAW S a n d  Lumbermen t o  

A send u s  their full address for a copy of Em- A erson'. or- Bool< of !ciA WS, new 1S90 edi. 
tlon. We are first to introduc!' NATURAL 

W
GAS for heating and temperlnl'[ SawlI with

W wonderful etrect upon improving their qual-
ity and touJrhnel!l8, enablir;tJl' us to reduce S I!rlces. Address Eltl ERSO N, SMITH S <111; CO. (Ltd.), Beaver Palls, Pa. 

SY�AL �� t MAllt��lt m�� ��RKS 
W B B U R N S  P R O P "  

SCI ENTIFIC AMERICAN SUPPLE· 
MENT. Any desired b!lCk number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had a� this office fo!' 
10 cents. Also to be had· of newsdeal<!rs In all parts 01 the countr1• 

_________ -'_"-___ _ 

Otis Eluctric Hluvator 
-ALSO

Manufactnrer. of the Standard 
Hydraulic Passenger and Jrrelght. Steam and Belt 

ELEVATORS, 
Otl8 Brother8 &: Co .• 

3S Park Row, New York 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for colllltruction. Four 
engravings. Contained In SCIBNTIJ'IC AliERICAN SUP
PLE" EST, liD. Price �O cents. To be had, at tilts office 
tlnd of 11 11 newsdealers. 

PA � S E � G E R & FHE  G H T L S G R A\ E ::. t.c. N E W . ) , ,,, B ") C; T u ,<  � �  L �  

T
HE PENNA. DIAMOND DRILL & MFG. CO. 
B l ltDSIIORO, PA., Builders of High Class 
St eam En�ines. Diamond Dril l ing and General 
Machinery. Flour Mill Rol ls Ground and Grooved. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. � new and valuable paper. contatninl{ 
�W�l��I�
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and arrangement of all the parts. Contained In SClBN
�IFIC AM e.II ICAN SUPPLEM eNT, No. 8·�4. Price . lO 
cents. To be had at this office and of all newsdealers. 

IATES ROCK & O R E  B R EAKER 
Capacity up to 200 t088 per hoar, 

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

Builders of High Grade Mining 
Machinery. 

Send fo. Catalollue8. , 
CATES I R O N  WOR KS, 

llO C So. Clinton St . . l 'hl"allo 
215 Franklin St .. Boston, Mas •• 

C R A NT'8 T R  E A T I S E ON Q E A R  W H--ELS J1l8t pnblitlhed. The theofJ' Of tooth action app\led In detan to spur. bevel, wonD, !lPiral. ptn, elliptic. and .kew l'[ears. Two . ' .  . 
&.. odontographs. Bevel gear chart. $1.50, postpaid. Circular free. Al'[ents wanted. GRANT GEAR WORKS, Lexin�tcll, M ..... 

; 

NEW KODAKS I 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADBD WITH 

T'l'ansparent 
Films. 

For sale by all Photo. Stock Deal ers. 
THE EASTMAN COMPANY, 

Send fOT Catalo!/1U. IWCHESTER, N. Y. 

Scientific B� Catalogue 
ItEt:ENT L Y  PUBI.18H KD. 

lD�'!:"��:: �:��°feDt���Dri1��
i
grtf��:�t �':bf:tt��1 W�lf:; 

mailed tree to any address on application. 
M U N N  ok CO., PUblishers Scientific American. 

361 Broadwny, New York 
- - A N O  " � E  G RAY I RO N A L S O  ST E E L  �ALLEA8ll2, . C A � T I N G S  F ROM SPECI A L  RN S  

LIN " C  , , " " "" 0 '_ p,AI T E .  I\S DEV U\ 0 ,  ' "  ', " i N  �';�N 'N G "  -
THOM LEH IGh  Av E 5< A,,,,RILAN 5T P ri l l A  • _ _ ND""'1_ 

THB AMtaI�AN BELL TtLtrH�NE ��. 
95 M I LK ST., BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174.465. and January 30th, 
1877. No. 1 86, 787. 

The transmission of Speech by all known 
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 
an lawfnl ul!e. and all the consequence!> 
thereof, a.nd lia.bl� to lIuit thE'refor. 

1\10 SKILLED E1\IGINEER. 
The Sh i pm a n  Automatic .  Stea m E ngi ne 

STAT I O N A R Y  A N D  M A R I N E . 
I'etrolellm. Kero8ene Oil, nnd Natnral Gall Fnel. 

1.  2. 4, 6, and S Horse l'ower, Slnll'le. 
8 and 22 H oroe Power, Compound 

For Elevatlnll Water, Creameries, and all Manufacturing Purpose •• 
SH I P M A N  E N C I N E  CO., 2 1 0  S u m mer St , BOSTON 

II CUTLER D E S K B E S T  I N  T H E W O R L D .  
A C U T L E R eo S O N .  

• Cl r F A L ,j N Y , l i S A 

R� & STEAM F!!ll!!§ SUPPLIES 
Rue'S Little Giant Injector. 

SCREW JACKS. STURTEVANT BLOWERS. &c. 
J O H N  !OI, URQUHART. 46 Cortlandt St., N. Y. � CheO 'p Do It. yourseif. Clr-- AI cular press $8. Size �-,t. for small newspa. 

• .I. • .LLL l.D.2'f�[';g'e(�.y. :rr:[!d' I· Ul�8. �end two stamps for CataloJlue to facLO)l'Y. KEL!OSY &: CO., Meriden, Von11,  

O
USHMAN  CH UCK

S 
Uomplete line f01' aU 'USes shown In new 

Illustrated catalogue, free to aU. 
Cushman Chuck Co" Hartrord, Conn. 

STEAM ENGINE. HOW TO MANAGE. 

� l':�·.!\thAw��! �:;:;'�::l. p�� � �in���j�?:e w-'!?� 
supply, how to clean the en�lne, how to ciean the supply 
pipe. how to I'[auge the 'pump, etc. WIth 12 i l lustrations. 
Contained In SCU"TIFIC AJIBRICAN SUPPLBMENT, No. 
.,. 4.,., Price 10 cents. To be had at this olllce and 
from all newsdealers. 

S T E R E O T Y P I N G.-A VALUABLE 
series of lectures by Thomas Bolas. dlscu •• lng the most 
m���;"lf������!�a}�!� rn"§�'����IW:?r:��rCA;��� 
PLE" F. � T. Nos . .,. .,. 3  and ""4. Price 10 cents each. 
To be had at tbls office and from all newsdealers. 

Experimental Science 

o n a  
superb 

work Young and Old. 
lIIustrated Circular and Table of Contents sent free. 

740 PAGES. 680 ILLUSTRATIONS. 

PRICE, by mall, postpaid, • - - 84,00. 
M U N N  ok VO •• Pllblishel's, 

Omce of THE SCIENTIFIC AMERICAN. 
361 Broadway, New York. 

{t PATENT JACKET KETTLES 
'Plain or Porcelain Lined. 

. Tested to 100 Ib, pressure. Send for LIsts. 
S. Fronr��ws1;�::f.�J'oo�?Piua. Pa. 

LITT L E  WON D E R S  

- .. � .. 
T O O L S  F O R E M E R Y W H E E L S 

.. � and shaped Diamond Carnon Points. indis- • 
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ensable for 'rruing Porcelain, Harden(;d � 
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ability, doing that which no steel tool can � 
do. After turning the Rolls, when inppect
ed by a mICroscope. there is no perceptible 
wear. Thev are now eneDsive!r used. in 
Roilinl'[ am! Paper Mills, both In this coun· 
try and In Europe. The subscriber i • 
"ldentifted, " with the "Emeru Wheel "  trade 
8S the Pioneer maker of Diamond Tools 
since introducln� the use of hIS PointM Rnd 

(r , ����t��e
t
�te

a
e����!���r:dus�r�:1�·��� Illil been created where their " value " hat- r 

proved incalculable. Diamond Points re
ground and sharpened. Carbon Tools reset and ne_ car .. 
bons furnished for the same. Also, glaziers' diamonds 
manufactured and reset. Send number of tool desired to 
oJ. D I C K I N SO N , 64 N assau St., N. Y. 

WORKING  MODELS Rnd Experim,e ll tlLl 
Work. New IOven .. 

I tiona worked out. Smtl l i  machinery built in iron or brass. 
Working drawings made. AUJ[. Zaubitz, 48 Centre St., N. Y 

Mr.1:�:'il
t
�k ��� �or

l��� ��� 
Flonri Drulr", Plasters 
Fertll zer!> and all kinds of 
Powder8. Ten sizes ; 10 pounds 
to 10 barrels. 

S<m4 fOT catalogue of aU kind • of Mixing machinert/. 
J. H. DA Y & CO., 

__ OIl.., �t:�:':.�\l.:�':.I:. 
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